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CHAPTER 1: 
NATIONAL CIRCUMSTANCES AND INSTITUTIONAL 
ARRANGEMENTS

&LYXER��E� PERHPSGOIH�REXMSR� MR�XLI�)EWXIVR�,MQ-
EPE]EW��WTERW�ER�EVIE�SJ��������OQs�ERH�WLEVIW�
FSVHIVW�[MXL�'LMRE�XS�XLI�RSVXL�ERH�-RHME�XS�XLI�
WSYXL�� IEWX�� ERH�[IWX��8LI� GSYRXV]ƅW� HMZIVWI� XS-
TSKVETL]�� WXIIT� QSYRXEMRW�� ERH� HIIT� ZEPPI]W��
WMKRMƼGERXP]� MRƽYIRGI� MXW� GPMQEXI�� FMSHMZIVWMX]��
ERH�L]HVSPSKMGEP� VIWSYVGIW��&LYXERƅW�YRMUYI�KI-
SKVETLMGEP� JIEXYVIW�GSRXVMFYXI� XS� MXW� VMGL�REXYVEP�
LIVMXEKI�� MRGPYHMRK� E� RIX[SVO�SJ� VMZIVW�� LMKL�EPXM-
XYHI�[IXPERHW��ERH�I\XIRWMZI�JSVIWX�GSZIV�

8LI�/MRKHSQ�MW�E�HIQSGVEXMG�GSRWXMXYXMSREP�QSR-
EVGL]�[MXL� E� TEVPMEQIRXEV]� HIQSGVEG]�� -XW� KSZ-
IVRERGI� WXVYGXYVI� MRGPYHIW� ER� I\IGYXMZI� FVERGL�
PIH�F]�8LI�/MRK�ERH�XLI�4VMQI�1MRMWXIV��E�FMGEQ-
IVEP� PIKMWPEXYVI� GSQTVMWMRK� XLI�2EXMSREP�%WWIQ-
FP]� ERH� 2EXMSREP� 'SYRGMP�� ERH� ER� MRHITIRHIRX�
NYHMGMEV]��0SGEP�+SZIVRERGI�MW�JEGMPMXEXIH�XLVSYKL�
(^SRKOLEKW��(MWXVMGXW
�ERH�+I[SKW��&PSGOW
��IR-
WYVMRK� TEVXMGMTEXMZI� HIGMWMSR�QEOMRK� EX� ZEVMSYW�
EHQMRMWXVEXMZI�PIZIPW�

&LYXERƅW�IGSRSQ]�LIEZMP]�VIPMIW�SR�GPMQEXI�WIRWM-
XMZI�WIGXSVW�WYGL�EW�EKVMGYPXYVI�ERH�L]HVSTS[IV��
%KVMGYPXYVI�IQTPS]W�SZIV����	�SJ�XLI�VYVEP�TSTYPE-
XMSR�ERH�MW�ZMXEP�JSV�JSSH�WIGYVMX]��[LMPI�L]HVSTS[-
IV�KIRIVEXMSR�MW�E�GSVRIVWXSRI�SJ�REXMSREP�VIZIRYI�
ERH� IRIVK]� WYTTP]�� ,S[IZIV�� XLI� GSYRXV]� JEGIW�
WMKRMƼGERX� ZYPRIVEFMPMXMIW�HYI� XS�GPMQEXI�GLERKI�
MQTEGXW�� MRGPYHMRK�I\XVIQI�[IEXLIV� IZIRXW� XLEX�
XLVIEXIR�EKVMGYPXYVEP� TVSHYGXMZMX]� ERH� MRJVEWXVYG-
XYVI�

8LI� L]HVSPSKMGEP� VIWSYVGIW� SJ� &LYXER� EVI� HI-
ƼRIH�F]�QENSV�VMZIVW�ƽS[MRK�JVSQ�RSVXL�XS�WSYXL��
[LMGL� I\TIVMIRGI� WIEWSREP� ƽYGXYEXMSRW� HYI� XS�
QSRWSSR� VEMRW�ERH�WRS[QIPX��8LI�GSYRXV]�LEW�
EPWS� QETTIH� ������ LMKL�EPXMXYHI� [IXPERHW� XLEX�
TPE]�E�GVYGMEP�VSPI�MR�QEMRXEMRMRK�FMSHMZIVWMX]�ERH�
VIKYPEXMRK�[EXIV�VIWSYVGIW�

&LYXER�LEW�IWXEFPMWLIH�E�GSQTVILIRWMZI�GPMQEXI�
GLERKI� TSPMG]� JVEQI[SVO� EPMKRIH� [MXL� MRXIVRE-
XMSREP� EKVIIQIRXW�� /I]� MRWXMXYXMSRW� WYGL� EW� XLI�
(ITEVXQIRX�SJ�)RZMVSRQIRX�ERH�'PMQEXI�'LERKI�
�()''
�ERH�PIKMWPEXMSR� PMOI�XLI�2EXMSREP�)RZMVSR-
QIRX�4VSXIGXMSR�%GX�������KYMHIW� XLIWI�IJJSVXW��
7XVEXIKMG�MRMXMEXMZIW�PMOI�XLI�0S[�)QMWWMSR�(IZIP-
STQIRX�7XVEXIKMIW�ERH�&LYXERƅW�0SRK�8IVQ�0S[�
+VIIRLSYWI�+EW�)QMWWMSR�ERH�'PMQEXI�6IWMPMIRX�
(IZIPSTQIRX�7XVEXIK]��087
�������EMQ�XS�XVERWM-
XMSR�JVSQ�JSWWMP�JYIP�HITIRHIRG]�[LMPI�TVSQSXMRK�
WYWXEMREFPI� HIZIPSTQIRX� TVEGXMGIW� EGVSWW� WIG-
XSVW�

8LMW�GLETXIV�SJ�&LYXERƅW�ƼVWX�&MIRRMEP�8VERWTEV-
IRG]�6ITSVX��&86�
�I\TPSVIW�XLI�REXMSREP�GSRXI\X�
MR�HIXEMP��EHHVIWWMRK�GVMXMGEP�EWTIGXW�EGVSWW�ZEVM-
SYW�WIGXMSRW�XS�HITMGX�XLI�GYVVIRX�GMVGYQWXERGIW�
ERH�TIVXMRIRX�GSRWMHIVEXMSRW�JEGMRK�XLI�GSYRXV]��
8LI�VITSVX�EMQW�XS�TVSZMHI�MRWMKLXW�MRXS�&LYXERƅW�
IJJSVXW�XS�EHHVIWW�GPMQEXI�GLERKI�[LMPI�IRLERG-
MRK� VIWMPMIRGI� ERH� TVSQSXMRK� WYWXEMREFPI� HIZIP-
STQIRX�MRMXMEXMZIW�
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1.1. Administrative Structure

&LYXERƅW� EHQMRMWXVEXMZI� WXVYGXYVI� MW� SVKERM^IH�
MRXS�XLI�I\IGYXMZI��PIKMWPEXMZI��ERH�NYHMGMEP�FVERGL-
IW�� %� 0SGEP� +SZIVRERGI� W]WXIQ� EPWS� TPE]W� E�
GVYGMEP� VSPI� MR� XLI�GSYRXV]ƅW�TSPMXMGEP�ERH�EHQMR-
MWXVEXMZI�PERHWGETI��8LI�JSPPS[MRK�MW�ER�SZIVZMI[�
SJ� IEGL�GSQTSRIRX�[LMGL� MW� EPWS� WLS[R� MR� XLI�
ƼKYVI�FIPS[�

1.1.1. Executive Branch

Head of State��8LI�/MRK�SJ�&LYXER��8LI�(VYO�+]-
EPTS
�MW�XLI�GSRWXMXYXMSREP�QSREVGL�ERH�XLI�,IEH�
SJ� XLI� 7XEXI�� 8LI� /MRK� TPE]W� E� ZMXEP� VSPI� MR� XLI�
GSYRXV]ƅW�KSZIVRERGI��TVSZMHMRK�KYMHERGI�ERH�HM-
VIGXMSR�JSV�REXMSREP�TSPMGMIW�ERH�MRMXMEXMZIW�

Prime Minister��8LI�4VMQI�1MRMWXIV�MW�XLI�IPIGXIH�
,IEH�SJ�+SZIVRQIRX��8LI�4VMQI�1MRMWXIV� PIEHW�
XLI� I\IGYXMZI� FVERGL�� JSVQYPEXIW� KSZIVRQIRX�
TSPMGMIW��ERH�SZIVWIIW�XLI�EHQMRMWXVEXMSR�

Cabinet Ministers��8LI�4VMQI�1MRMWXIV�ETTSMRXW�
QMRMWXIVW�XS�LIEH�RMRI�QMRMWXVMIW��VIWTSRWMFPI�JSV�
WTIGMƼG� EVIEW� WYGL� EW� ƼRERGI�� EKVMGYPXYVI� ERH�
PMZIWXSGO��IHYGEXMSR��LIEPXL��LSQI�EJJEMVW��IRIVK]��
IQTPS]QIRX�� MRJVEWXVYGXYVI�� ERH� JSVIMKR� EJJEMVW��
8LIWI�QMRMWXIVW�MQTPIQIRX�KSZIVRQIRX�TSPMGMIW�
ERH�TVSKVEQQIW�

Civil Service�� 8LI� GMZMP� WIVZMGI� MW� E� TVSJIWWMSREP�
FSH]�XLEX�WYTTSVXW�XLI�I\IGYXMZI�FVERGL�MR�MQTPI-
QIRXMRK� TSPMGMIW� ERH� HIPMZIVMRK� TYFPMG� WIVZMGIW��
'MZMP� WIVZERXW� EVI� VIGVYMXIH� FEWIH� SR�QIVMX� ERH�
EVI�I\TIGXIH�XS�YTLSPH�MRXIKVMX]�ERH�TVSJIWWMSR-
EPMWQ�

1.1.1 Legislative Branch

Parliament�� &LYXER�LEW�E�FMGEQIVEP�4EVPMEQIRX�
GSRWMWXMRK�SJ�X[S�LSYWIW�

National Assembly��8LMW�MW�XLI�PS[IV�LSYWI��[MXL�
���QIQFIVW�IPIGXIH�JSV�ƼZI�]IEVW��-X�MW�VIWTSRWM-
FPI� JSV�TVSTSWMRK�ERH�HIFEXMRK� PE[W��EW�[IPP�EW�
WGVYXMRM^MRK�KSZIVRQIRX�EGXMSRW�

National Council��8LMW� MW� XLI�YTTIV� LSYWI�� GSR-
WMWXMRK�SJ����QIQFIVW�� -X� MRGPYHIW����QIQFIVW�
IPIGXIH� F]� PSGEP� GSQQYRMXMIW� ERH� ƼZI� IQMRIRX�
QIQFIVW� ETTSMRXIH� F]� XLI� /MRK�� 8LI� 2EXMSREP�
'SYRGMP�VIZMI[W�PIKMWPEXMSR�TEWWIH�F]�XLI�2EXMSR-
EP�%WWIQFP]�ERH�TVSZMHIW�VIGSQQIRHEXMSRW�

Legislative Process�� &MPPW� GER� FI� MRXVSHYGIH� MR�
IMXLIV� LSYWI�SJ�4EVPMEQIRX� FYX� VIUYMVI� ETTVSZEP�
JVSQ�FSXL� XS� FIGSQI� PE[��%HHMXMSREPP]�� XLI�4EV-
PMEQIRX�LSPHW�VIWTSRWMFMPMX]�JSV�ETTVSZMRK�XLI�RE-
XMSREP�FYHKIX�ERH�IRWYVMRK�KSZIVRQIRX�EGGSYRX-
EFMPMX]�XLVSYKL�SZIVWMKLX�QIGLERMWQW�

1.1.2 Judicial Branch

Supreme Court��8LI�7YTVIQI�'SYVX�MW�XLI�LMKLIWX�
NYHMGMEV]�FSH]�MR�&LYXER��SZIVWIIMRK�XLI�NYHMGMEV]�
ERH�IRWYVMRK�XLI�VYPI�SJ�PE[��-X�LEW�XLI�EYXLSVMX]�
XS�MRXIVTVIX�XLI�'SRWXMXYXMSR�ERH�EHNYHMGEXI�GSR-
WXMXYXMSREP�QEXXIVW�

High Court��&IPS[�XLI�7YTVIQI�'SYVX�� XLI�,MKL�
'SYVX�LIEVW�ETTIEPW�JVSQ�PS[IV�GSYVXW�ERH�LEW�
NYVMWHMGXMSR�SZIV�WIVMSYW�GVMQMREP�ERH�GMZMP�GEWIW�

District and Dungkhag Courts��8LIWI�GSYVXW�HIEP�
[MXL�PSGEP�QEXXIVW��IRGSQTEWWMRK�GMZMP�ERH�GVMQM-
REP�GEWIW�EX�XLI�HMWXVMGX�PIZIP��(YRKOLEK��WYF�HMW-
XVMGX
�GSYVXW�WTIGMƼGEPP]�EHHVIWW�MWWYIW�TIVXMRIRX�
XS�VYVEP�ERH�(YRKOLEK�VIKMSRW��8LIWI�GSYVXW�HIEP�
[MXL�PSGEP�QEXXIVW��IRGSQTEWWMRK�GMZMP�ERH�GVMQ-
MREP�GEWIW�EX� XLI�HMWXVMGX� PIZIP��(YRKOLEK�GSYVXW�
WTIGMƼGEPP]�EHHVIWW�MWWYIW�TIVXMRIRX�XS�VYVEP�ERH�
(YRKOLEK�VIKMSRW�
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Judicial Independence�� 8LI� NYHMGMEV]� STIVEXIW�
MRHITIRHIRXP]� SJ� XLI� I\IGYXMZI� ERH� PIKMWPEXMZI�
FVERGLIW��IRWYVMRK�JEMV�ERH�MQTEVXMEP�EHQMRMWXVE-
XMSR�SJ�NYWXMGI�

1.1.3 Local Governments

Local Governance Structure��&LYXER�MW�EHQMRMW-
XVEXMZIP]� HMZMHIH� MRXS� ��� (^SRKOLEKW� �HMWXVMGXW
��
[LMGL� EVI� JYVXLIV� WYFHMZMHIH� MRXS� ���� +I[SKW�
�&PSGOW
� KVSYTIH� YRHIV� ��� GSRWXMXYIRGMIW� ERH�
JSYV�8LVSQHIW��1YRMGMTEPMXMIW
��)EGL�PIZIP�SJ�0S-
GEP�+SZIVRQIRX�LEW�WTIGMƼG�VIWTSRWMFMPMXMIW�ERH�
TS[IVW�� *MKYVI� �� VITVIWIRXW� XLI� EHQMRMWXVEXMZI�
QET�SJ�&LYXER�

Dzongkhag Administration�� 8LI� (^SRKOLEK�
8WLSKHY��SV�(MWXVMGX�'SYRGMP��MW�GVYGMEP�MR�JEGMPMXEX-
MRK�GSRWYPXEXMZI�HIGMWMSR�QEOMRK�EX�HMWXVMGX�PIZIP��
8LMW� FSH]� FVMRKW� XSKIXLIV� VITVIWIRXEXMZIW� JVSQ�
ZEVMSYW� PSGEP� KSZIVRQIRXW�� WIRMSV�SƾGMEPW� JVSQ�
XLI�(^SRKOLEK�%HQMRMWXVEXMSR��ERH�6IKMSREP�3J-
ƼGIW�XS�HMWGYWW�ERH�HIGMHI�SR�MQTSVXERX�MWWYIW��
8LI�GSQTSWMXMSR�SJ� XLI�(^SRKOLEK�8WLSKHY� MR-
GPYHIW�

��� +YTW��IPIGXIH�,IEHW�SJ�+I[SKW

��� 1ERKQMW��IPIGXIH�(ITYX]�,IEHW�SJ�

+I[SKW

��� 8LVSQHI�2KSXWLEFW��QYRMGMTEP�

VITVIWIRXEXMZIW


0IEHIVWLMT�SJ� XLI�(^SRKOLEK�8WLSKHY� MW�HIXIV-
QMRIH�XLVSYKL�E�HIQSGVEXMG�TVSGIWW��1IQFIVW�
IPIGX� E� 'LEMVTIVWSR� ERH� (ITYX]� 'LEMVTIVWSR�
JVSQ� EQSRK� XLIQWIPZIW� YWMRK� E� WIGVIX� FEPPSX�
W]WXIQ��%R]�QIQFIV�SJ�XLI�GSYRGMP�MW�IPMKMFPI�JSV�
XLIWI�PIEHIVWLMT�TSWMXMSRW��;LMPI�XLI�(^SRKOLEK�
8WLSKHY�MW�VIWTSRWMFPI�JSV�QEOMRK�HIGMWMSRW��XLI�

�� (ITEVXQIRX�SJ�0SGEP�+SZIVRERGI�ERH�(MWEWXIV�1EREKIQIRX��[IFWMXI

�� �1MRMWXV]�SJ�,SQI�%JJEMVW��1S,%
������

MQTPIQIRXEXMSR� SJ� XLIWI� HIGMWMSRW� JEPPW� XS� XLI�
(^SRKOLEK� %HQMRMWXVEXMSR�� 8LMW� EHQMRMWXVEXMZI�
FSH]�GSRWMWXW�SJ�GMZMP�WIVZERXW�ERH� MW� PIH�F]�XLI�
(^SRKHEK��(MWXVMGX�EHQMRMWXVEXSV
��

Gewog Administration��+I[SKW�EVI�QEREKIH�F]�
+I[SK�8WLSKHY��KI[SK�GSYRGMP
�QIQFIVW��8LI�
+I[SK�8WLSKHI� TPE]W� E� GVYGMEP� VSPI� MR� JEGMPMXEX-
MRK� TEVXMGMTEXMZI� HIGMWMSR�QEOMRK� EX� XLI� KI[SK�
�FPSGO
� PIZIP� MR� &LYXER�� 8LMW� PSGEP� KSZIVRQIRX�
FSH]� IRWYVIW� XLEX� VITVIWIRXEXMZIW� JVSQ� VYVEP�
GSQQYRMXMIW� EVI� EGXMZIP]� MRZSPZIH� MR� XLI� HIGM-
WMSR�QEOMRK�TVSGIWW��8LI�+I[SK�8WLSKHI�GSQ-
TVMWIW�WIZIVEP�OI]�QIQFIVW�

��� +YT��'LEMVTIVWSR

��� 1ERKQM��(ITYX]�'LEMVTIVWSR

��� 8WLSKTEW��6ITVIWIRXEXMZIW


Thromde Administration�� %� 8LVSQHI� 8WLSKHI��
[LMGL� XVERWPEXIW� XS�1YRMGMTEP�'SQQMXXII�� TPE]W�
E� GVYGMEP� VSPI� MR� YVFER� KSZIVRERGI� MR� &LYXER��
8LMW� FSH]� MW� VIWTSRWMFPI� JSV� JEGMPMXEXMRK� TEVXMGM-
TEXMZI� HIGMWMSR�QEOMRK� EX� XLI�8LVSQHI� �QYRMG-
MTEP
� PIZIP�� IRWYVMRK� XLEX� VITVIWIRXEXMZIW� JVSQ�
YVFER� GSQQYRMXMIW� EVI� EGXMZIP]� MRZSPZIH� MR� XLI�
HIGMWMSR�QEOMRK�TVSGIWW���8LI�GSQTSWMXMSR�SJ�E�
8LVSQHI�8WLSKHI�MRGPYHIW�

��� 8LVSQTSR� �1E]SV
�� 8LVSQTSR� WIVZIW� EW�
XLI�'LEMVTIVWSR�SJ� XLI�8LVSQHI�8WLSKHI�
JSV�ƼZI�]IEVW��

��� 8LVSQHI�8LYIQMW� �1YRMGMTEP�'SYRGMPSVW
�
JSV�EPP�(^SRKOLEK�XS[RW�QYGMTEPMXMIW�



DEPARTMENT OF ENVIRONMENT AND CLIMATE CHANGE
MINISTRY OF ENERGY AND NATURAL RESOURCES 4

�� �LXXTW���KMWKISKVETL]�GSQ�FLYXER�QET��4L]WMGEP�1ET

Figure 1: Administrative Map of Bhutan3

Figure 2: Bhutan Physical Map
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�� �LXXTW���[[[�RWF�KSZ�FX�[T�GSRXIRX�YTPSEHW�HPQCYTPSEHW���������7=&������THJ�
�� �LXXTW���[[[�RWF�KSZ�FX�[T�GSRXIRX�YTPSEHW�HPQCYTPSEHW���������7=&������THJ�
�� �2EXMSREP�%HETXEXMSR�4PER��2%4
�SJ�XLI�/MRKHSQ�SJ�&LYXER�������

Figure 3: Administrative Structure of Bhutan

1.2  Geography and Topography

&LYXER�MW�E�PERHPSGOIH�GSYRXV]�GSZIVMRK�ER�EVIE�
SJ��������OQ��RIWXPIH�MR�XLI�)EWXIVR�,MQEPE]EW��
8LI�GSYRXV]�MW�QSYRXEMRSYW�[MXL�EPXMXYHIW�VERK-
MRK�JVSQ�EFSYX�����QIXIVW�EFSZI�WIE�PIZIP��QEWP
�
MR�XLI�WSYXLIVR�JSSXLMPPW�XS�SZIV������QEWP�MR�XLI�
RSVXLIVR� TEVX� SJ� XLI� GSYRXV]���8LI�LMKL�,MQEPE-
]EW�MR�XLI�RSVXL��[MXL�MXW�WRS[�GETTIH�TIEOW�ERH�
EPTMRI�TEWXYVIW��EVI�&LYXERƅW�QSWX�RSXEFPI�XSTS-
KVETLMG�GLEVEGXIVMWXMGW��6SYKL�WPSTIW��HIIT�ZEP-
PI]W�WLETIH�F]�W[MJX�QSZMRK�VMZIVW��EPPYZMEP�TPEMRW�
[MXL� [MHI� VMZIV� ZEPPI]W�� ERH� RSVXL�WSYXL� ZEPPI]W�

ERH�VERKIW�XLEX�GVIEXI�[EXIVWLIHW�EPP�GSRXVMFYXI�
XS� XLI� XIVVEMR��&LYXER� MW�I\XVIQIP]�ZYPRIVEFPI� XS�
XLI�IJJIGXW�SJ�GPMQEXI�GLERKI�ERH�I\XVIQI�[IEXL-
IV� IZIRXW�FIGEYWI�SJ� MXW�HIPMGEXI�EPTMRI�LEFMXEX��
(YI� XS� XLI� REXMSRƅW� PMQMXIH� ƼRERGMEP�� XIGLRMGEP��
ERH�LYQER�VIWSYVGIW��EW�[IPP�EW�MXW�PS[�GETEGMX]�
JSV�EHETXEXMSR��XLMW�WGIREVMS�MW�QEHI�[SVWI��

%HHMXMSREPP]�� &LYXERƅW� IGSRSQ]� MW� WXMPP� PEVKIP]�
HITIRHIRX�SR�GPMQEXI�WIRWMXMZI�WIGXSVW�WYGL�EW�
EKVMGYPXYVI� ERH� L]HVSTS[IV�� 8LI� QSYRXEMRSYW�
XIVVEMR� EPWS� GSQTPMGEXIW� GSQQYRMGEXMSR� ERH�
XVERWTSVX��QEOMRK�XLIQ�FSXL�JVEKMPI�ERH�GSWXP]6�
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1.3  Hydrological Resources

8LI� QENSV� VMZIVW� MR� &LYXER� TVIHSQMRERXP]� ƽS[�
JVSQ�RSVXL�XS�WSYXL��SVMKMREXMRK� MR� XLI�EPTMRI�VI-
KMSRW�ERH�HIWGIRHMRK�MRXS�XLI�XVSTMGEP�EVIEW�EH-
NEGIRX�XS�-RHME��8LIWI�VMZIVW�EVI�GLEVEGXIVM^IH�F]�
WXIIT�KVEHMIRXW�ERH�REVVS[��WXIIT�WMHIH�ZEPPI]W��
[LMGL� WSQIXMQIW� I\TERH� XS� GVIEXI� WQEPP� ƽEX-
PERHW� WYMXEFPI� JSV� EKVMGYPXYVI�� (YVMRK� XLI� QSR-
WSSR�WIEWSR��XLI]�XVERWTSVX�WYFWXERXMEP�ZSPYQIW�
SJ�[EXIV�ERH�WIHMQIRX��[LMPI�WRS[QIPX�EX�XLI�IRH�
SJ�XLI�HV]�WIEWSR�EPWS�TPE]W�E�GVYGMEP�VSPI�MR�XLIMV�
ƽS[��%HHMXMSREPP]��WLSVX�XVMFYXEVMIW�JIH�F]�VEMR�GEW-
GEHI�WXIITP]�JVSQ�FSXL�WMHIW�XS�QIVKI�[MXL�XLIWI�
TVMQEV]�VMZIVW��8LI�HMWXMRGX�[IX�ERH�HV]�WIEWSRW�
PIEH�XS�WMKRMƼGERX�ƽYGXYEXMSRW�MR�VMZIV�ƽS[��HYVMRK�
XLI�QSRWSSR��VMZIVW�I\TIVMIRGI�LMKL�[EXIV�PIZIPW�
ERH�WIHMQIRX� PSEHW��[LIVIEW�ƽS[�HIGVIEWIW� MR�
XLI�HV]�WIEWSR�HYI�XS�PMQMXIH�VEMRJEPP�ERH�E�PEGO�SJ�
QENSV� KVSYRH[EXIV� VIWIVZSMVW��� 7RS[QIPX� JVSQ�
XLI�RSVXLIVR�EPTMRI�EVIEW�JYVXLIV�IRLERGIW�VMZIV�
ƽS[�EX� XLI�GPSWI�SJ� XLI�HV]�WIEWSR��&I]SRH�XLI�
QEMR�RSVXL�WSYXL�VMZIVW��&LYXER�JIEXYVIW�E�HIRWI�
RIX[SVO�SJ�WQEPP�TIVIRRMEP�ERH�VEMR�JIH�XVMFYXEV-
MIW�XLEX�VYWL�HS[R�WXIIT�WPSTIW�ERH�WMHI�ZEPPI]W��
SJXIR�QERMJIWXMRK�EW�[EXIVJEPPW�FIJSVI�NSMRMRK�XLI�
QENSV�VMZIVW�

1.3.1 River System of Bhutan

8LI� TVMRGMTEP� VMZIVW� MR� &LYXER� MRGPYHI� XLI�%QS-
GLLY�� ;ERKGLLY�� 4YREXWERKGLLY�� ERH� 1EREW��
2SXEFP]�� XLI� 1ERKHIGLLY� ERH� (VERKQIGLLY�
GSRZIVKI� XS� JSVQ� XLI� 1EREW� VMZIV�� 8LI� 1EREW�
VMZIV�HVEMRW�ETTVS\MQEXIP]�LEPJ�SJ�&LYXERƅW�XIVVMXS-

�� LXXTW���[[[�YRHT�SVK�WMXIW�K�ƼPIW�^WOKOI����ƼPIW���������YRHT�FLYXER�GPMQEXI�VMWO�EWWIWWQIRX�SR�[EXIV�VIWSYVGIW�
JSV�RET�RSZ������THJ

�� �LXXTW���[[[�EHF�SVK�WMXIW�HIJEYPX�ƼPIW�TVSNIGX�HSGYQIRXW�����������������HTXE�IR�THJ�
�� �LXXTW���[[[�Y[MGI�KSZ�FX�EHQMRCY[MGI�TYFPMGEXMSRW�TYFPMGEXMSRCƼPIW�6ITSVXW������9;-')6�-3,%;-&�THJ�
��� �LXXTW���VWMW�VEQWEV�SVK�6-7ETT�ƼPIW�6-7VIT�&8����6-7C����CIR�THJ�
��� �LXXTW���[[[�[[JFLYXER�SVK�FX�#�������&LYXER�NSMRW�XLI�6EQWEV�'SRZIRXMSR�

V]��1SWX�VMZIV�HMWGLEVKI�MW�TVMQEVMP]�HIVMZIH�JVSQ�
VEMRJEPP��[MXL�ER�IWXMQEXIH�����	�SVMKMREXMRK�JVSQ�
KPEGMEP�QIPX�ERH�EVSYRH��	�JVSQ�WRS[QIPX��8LI�
XSXEP�GSQFMRIH�SYXƽS[�SJ�XLIWI�VMZIVW�MW�IWXMQEX-
IH�EX��������QMPPMSR�GYFMG�QIXIVW�TIV�]IEV��[LMGL�
XVERWPEXIW� XS�EFSYX�������GYFMG�QIXIVW�TIV�WIG-
SRH���8EFPI��
�

1.3.2 Wetlands

&LYXER�LEW�QETTIH�������LMKL�EPXMXYHI�[IXPERHW��
MRGPYHMRK� WYTVE�WRS[�� KPEGMEP�� WYTVEKPEGMEP�� ERH�
QEVWLIW� EFSZI� ������ QIXIVW� EFSZI� WIE� PIZIP��
8LIWI�LMKL�EPXMXYHI�[IXPERHW�EGGSYRX�JSV�ETTVS\-
MQEXIP]� ����	� SJ� XLI� GSYRXV]ƅW� XSXEP� PERH� EVIE� 
�8EFPI��
�

3R� 7ITXIQFIV� ��� ������ &LYXER� VEXMƼIH� XLI�
6EQWEV�'SRZIRXMSR�SR�;IXPERHW�SJ� -RXIVREXMSR-
EP� -QTSVXERGI�� ERH� GYVVIRXP]�� MX� LEW� HIWMKREXIH�
XLVII�6EQWEV�[IXPERH�WMXIW�GSZIVMRK�E�XSXEP�EVIE�
SJ�������LIGXEVIW��8LIWI�WMXIW�MRGPYHI�/LSXSOLE�
������� LIGXEVIW
� ERH� +ERKXI]�4LSFNM� ����� LIG-
XEVIW
����FSXL�PSGEXIH�MR�;ERKHYI�4LSHVERK�HMW-
XVMGX�� EW� [IPP� EW� &YQHIPMRK� ������� LIGXEVIW
� MR�
8VEWLM]ERKXWI�HMWXVMGX��[LMGL�MW�TEVX�SJ�XLI�&YQ-
HIPMRK�;MPHPMJI�7ERGXYEV]���

;MXL�ER�EZIVEKI�ƽS[�SJ�������Q��W��&LYXER�KIRIV-
EXIW��������QMPPMSR�GYFMG�QIXIVW��Q�
TIV�ERRYQ��
M�I���������Q��TIVWSR�TIV�]IEV��XLI�LMKLIWX�MR�XLI�
VIKMSR��2-;614������
��8EFPI��
��(IWTMXI�E�LMKL�
TIV� GETMXE� [EXIV� EZEMPEFMPMX]� MR� &LYXER�� EGGIWWM-
FMPMX]� VIQEMRW� E� QENSV� MWWYI�� GEYWMRK� WIEWSREP�
PSGEPM^IH�WLSVXEKIW��+ISKVETLMGEPP]�� LYQER�WIX-
XPIQIRXW�ERH�JEVQPERHW�MR�XLI�GSYRXV]�EVI�QSWXP]�
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PSGEXIH�SR�LMPPXSTW�ERH�XLI�YTTIV�WPSTIW�SJ�QSYR-
XEMRW��3R�XLI�SXLIV�LERH��XLI�[EXIV�VIWSYVGIW�ƽS[�
XLVSYKL�WXVIEQW�ERH�VMZIVW�EX�XLI�FSXXSQ�SJ�XLI�

��� LXXTW���[[[�YRHT�SVK�WMXIW�K�ƼPIW�^WOKOI����ƼPIW���������YRHT�FLYXER�GPMQEXI�VMWO�EWWIWWQIRX�SR�[EXIV�VIWSYVGIW�
JSV�RET�RSZ������THJ�

��� �LXXTW���[[[�YRHT�SVK�FLYXER�TYFPMGEXMSRW�EWWIWWQIRX�GPMQEXI�VMWOW�[EXIV�VIWSYVGIW�REXMSREP�EHETXEXMSR�TPER�

ZEPPI]W��QEOMRK�MX�TL]WMGEPP]�HMƾGYPX�JSV�VIWMHIRXW�
XS�EGGIWW�XLI�VIWSYVGIW�IEWMP]�

Table 1: River Basins of Bhutan12

River Basins Catchment (Km2) Annual Flow (Million m3) High Altitude Wetlands Glaciers

%MIGLLY ���� ���� � �

%QSGLLY ���� ���� ��� �

.EPHEOLE ��� � �

(VERKQIGLLY ���� ����� ��� ���

1ERKHIGLLY ���� ����� ���� ���

4YREXWLERKGLLY ���� ����� ��� ���

Wangchhu ���� ���� ��� ��

2]IVE�%QEVM ���� ���� �� �

.SQSVM ��� � �

1IVEO�7EOXIRKGLLY ��� �� �

Total 38,394 70,576 3,027 935

Figure 4: River Basins and Drainage Network13
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1.3.3 Glaciers

&LYXER�MW�VIRS[RIH�JSV�MXW�FVIEXLXEOMRK�KPEGMIVW��
TVMQEVMP]� EPSRK� MXW� RSVXLIVR� FSVHIVW�� 8LIWI� KPE-
GMIVW� EVI� ZMXEP� JVIWL[EXIV� WSYVGIW� JSV� XLI� GSYR-
XV]ƅW� TIVIRRMEP� VMZIVW�� ERH� GVYGMEP� JSV� EKVMGYPXYVI��
L]HVSTS[IV�KIRIVEXMSR��ERH�ZEVMSYW�IGSW]WXIQW��
%GGSVHMRK�XS�XLI������&MSHMZIVWMX]�ERH�+PEGMIV�-R-
ZIRXSV]� �&+-
��&LYXER� MW�LSQI� XS�ETTVS\MQEXIP]�
����KPEGMIVW�XLEX�GSZIV�EVSYRH�����OQ���EGGSYRX-
MRK�JSV�����	�SJ�XLI�REXMSRƅW�XSXEP�PERH�EVIE����,S[-
IZIV��MR�VIGIRX�HIGEHIW��XLIWI�KPEGMIVW�LEZI�FIIR�
WMKRMƼGERXP]� MQTEGXIH� F]� XLI� GPMQEXI� GLERKI��
6MWMRK� XIQTIVEXYVIW� ERH� GLERKMRK� TVIGMTMXEXMSR�
TEXXIVRW� LEZI� GEYWIH� KPEGMIV� VIXVIEX�� PIEHMRK� XS�

��� �LXXTW���[[[�RGLQ�KSZ�FX�EXXEGLQIRX�GOƼRHIV�YWIVƼPIW�ƼPIW�&+-	�������THJ�
��� �7XEXI�SJ�'PMQEXI�������
��� �RGLQ�KSZ�FX�EXXEGLQIRX�GOƼRHIV�YWIVƼPIW�ƼPIW�7XEXI�SJ�'PMQEXI	�'������THJ

VIHYGXMSRW� MR�FSXL� XLI�WYVJEGI�EVIE�ERH�ZSPYQI�
SJ�KPEGMEP�MGI�

%QSRK�XLI�����KPEGMIVW��XLIɸ4YREXWERK�'LLY�FE-
WMRɸLEW�XLI�LMKLIWX�GSRGIRXVEXMSR��JIEXYVMRK�����
KPEGMIVW� XLEX� WTER� ������� OQ��� [LMPI� XLIɸ;ERK�
'LLY�FEWMRɸLEW�XLI�JI[IWX��[MXL�SRP]����KPEGMIVW�
GSZIVMRK�������OQ���8LI�PEVKIWX�KPEGMIV�MR�&LYXER�
MW� 11EKV��C���� �+������)�����
�� PSGEXIH� MR�
XLI�1ERKHI�'LLY�WYF�FEWMR�� MX�QIEWYVIW�������
OQ�MR�PIRKXL�ERH�GSZIVW�ER�EVIE�SJ�������OQ����
��
8LI�HMWXVMFYXMSR�SJ�XLIWI�KPEGMIVW�EGVSWW�ZEVMSYW�
FEWMRW�ERH�WYF�FEWMRW�MW�MPPYWXVEXIH�MR�EGGSQTE-
R]MRK�ƼKYVI�ERH�8EFPI���

Table 2: Basin to sub-basin wise distribution of glaciers of Bhutan16

Major Basin Sub-basin Glaciers (Numbers) Area (in km2)

Wang Chhu
Ha Chhu �� ����

4E�'LLY �� �����

Thim Chhu � ����

4YREXWLERK'LLY
1S�'LLY ��� ������

4LS'LLY ��� ������

1EREW
1ERKHI�'LLY ��� ������

Chamkhar Chhu �� ������

/YVM�'LLY �� �����

(VERKQI�'LLY �� ����

Total 700 629.55
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��� �RGLQ�KSZ�FX�EXXEGLQIRX�GOƼRHIV�YWIVƼPIW�ƼPIW�7XEXI�SJ�'PMQEXI	�'������THJ���4MRO�TSP]KSRW�WLS[�XLI�WYF�FEWMR�
FSYRHEV]��HEVO�FPYI�TSP]KSRW�WLS[�XLI�KPEGMIVW�ERH�PMKLX�FPYI�TSP]KSRW�EVI�VMZIVW�SJ�&LYXER�

��� LXXTW���[[[�RGLQ�KSZ�FX�EXXEGLQIRX�GOƼRHIV�YWIVƼPIW�ƼPIW�6IEWWIWWQIRX	��SJ	��4SXIRXEMPP]	��(ERKIVSYW	��+PE-
GMEP	��0EOIW�THJ�

Figure 5: Sub-basin-wise distribution of glaciers of Bhutan.17

1.3.4 Potentially Dangerous Glacial 
Lakes of Bhutan

%GGSVHMRK� XS� XLI�2EXMSREP� 'IRXVI� JSV�,]HVSPSK]�
ERH�1IXISVSPSK]� �2',1�����
�� &LYXER� LEW� ���
TSXIRXMEPP]�HERKIVSYW�KPEGMEP�PEOIW���ɸ

· Pho Chu sub-basin:ɸ 8LI� WYF�FEWMR� LEW� XLI�
LMKLIWX�RYQFIV�SJ�TSXIRXMEPP]�HERKIVSYW�KPE-
GMEP�PEOIW��[MXL�RMRI�PEOIW�ɸ7SQI�SJ�XLI�PEOIW�MR�
XLMW�WYF�FEWMR�MRGPYHI�4LSCKP�����4LSCKP������
4LSCKP� ����� 4LSCKP� ����� 4LSCKP� ����� 4LSCKP�
�����4LSCKP������ERH�4LSCKP�����ɸ

x� 1ERKHI� 'LY� WYF�FEWMR�ɸ 8LI� WYF�FEWMR� LEW�
WIZIR�TSXIRXMEPP]�HERKIVSYW�KPEGMEP� PEOIW�� MR-

GPYHMRK�1ERKHCKP�����1ERKHCKP������1ERKHC
KP������1ERKHCKP������1ERKHCKP������1ERKHC
KP������ERH�1ERKHCKP�����ɸ

· Mo Chu sub-basin:ɸ 8LI� WYF�FEWMR� LEW� ƼZI�
TSXIRXMEPP]�HERKIVSYW�KPEGMEP� PEOIW�� MRGPYHMRK�
1SCKP������1SCKP������1SCKP������1SCKP������
ERH�1SCKP�����ɸ

· Chamkhar Chhu sub-basin:ɸ 8LI� WYF�FEWMR�
LEW�XLVII�TSXIRXMEPP]�HERKIVSYW�KPEGMEP�PEOIW�ɸ

x� /YVM�'LLY�WYF�FEWMR�ɸ8LI�WYF�FEWMR�LEW�one 
TSXIRXMEPP]�HERKIVSYW�KPEGMEP�PEOI�ɸ
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��� LXXTW���[[[�Y[MGI�KSZ�FX�EHQMRCY[MGI�TYFPMGEXMSRW�TYFPMGEXMSRCƼPIW�6ITSVXW������&LYXER	��;EXIV	��*EGXW	��%Y-
KYWX������THJ�

��� �LXXTW���OYIRWIPSRPMRI�GSQ�FLYXER�VIGSVHW�����KPEGMEP�PEOIW����TSXIRXMEPP]�HERKIVSYW��

Figure 6: PGDLs in Bhutan (NCHM 2019)

8LI� PEOIW�EVI� PSGEXIH�FIX[IIR�������ERH�������
QEWP�ɸ8LI�PEOIW�EVI�MHIRXMƼIH�EW�TSXIRXMEPP]�HER-
KIVSYW�FEWIH�SR�XLIMV�QSVTLSPSK]��TSWMXMSR�VIPE-
XMZI�XS�XLI�KPEGMIV��ERH�SXLIV�TL]WMGEP�GSRHMXMSRW�ɸ
8LI�PEOIW�EVI�E�ZMXEP�WSYVGI�SJ�[EXIV�JSV�XLI�&LY-
XERIWI�TISTPI��FYX�GPMQEXI�GLERKI�MW�GEYWMRK�XLI�
KPEGMIVW� XS�QIPX� ERH� XLVIEXIR� XLI� ZEPPI]W� HS[R-
WXVIEQ�ɸ8LMW� MW�FEWIH�SR�VIZMWMSR�GEVVMIH�SYX�F]�
FSXL� ƼIPH� HEXE� ERH� MQTVSZIH� WEXIPPMXI� MQEKIW�
[LMGL�GPEVMƼIH� XLEX�IMKLX�SJ� XLIQ�[IVI�HIIQIH�
WEJI�FEWIH�SR� PEOI�QSVTLSPSK]�� MXW�WYVVSYRHMRK�
JIEXYVIW�� FEXL]QIXV]� GSRHMXMSR� ERH� EWWSGMEX-
IH� JIIHMRK� KPEGMIV�[LMGL� YTHEXIH� XLI� IEVPMIV� ���
4+(0�

1.3.5 Watersheds

&LYXER� MW� HMZMHIH� MRXS� ���� [EXIVWLIHW�� [MXLMR�
XLIWI�[EXIVWLIHW�� E� XSXEP� EVIE� SJ� �������� LIG-
XEVIW� LEW� FIIR� MHIRXMƼIH� EW� GVMXMGEP�[EXIVWLIHW�
EGVSWW� ZEVMSYW� FEWMRW�� 2SXEFP]�� XLI� /YVMGLLY�
WYF�FEWMR�GSRXEMRW�XLI�PEVKIWX�EVIE�SJ�XLI�GVMXMGEP�
[EXIVWLIH��IRGSQTEWWMRK���������LIGXEVIW���

1.3.6 Lakes and Hot Springs

&LYXER�MW�LSQI�XS�����LMKL�EPXMXYHI�KPEGMEP�PEOIW��
[LMGL�GSPPIGXMZIP]�GSZIV�ER�EVIE�SJ�������r�������
OQs��VITVIWIRXMRK�EFSYX�����	�SJ�XLI�GSYRXV]ƅW�XS-
XEP�PERH�EVIE��%QSRK�XLIWI�PEOIW�����EVI�MHIRXMƼIH�
EW�TSXIRXMEPP]�HERKIVSYW����1SWX�SJ�&LYXERƅW�KPE-
GMEP�PEOIW�EVI�WMXYEXIH�EX�IPIZEXMSRW�VERKMRK�JVSQ�
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������QEWP�[MXL�XLI�PEVKIWX�PEOIW�JSYRH�FIX[IIR�
������QEWP�ERH�������QEWP��8LI�;ERK�'LLY�FE-
WMR�LEW�XLI�JI[IWX�KPEGMEP� PEOIW�� XSXEPMRK����ERH�
GSZIVMRK� ER� EVIE� SJ� ���� OQs�� [LMPI� XLI� 1EREW�

��� LXXTW���[[[�YRHT�SVK�FLYXER�TYFPMGEXMSRW�EWWIWWQIRX�GPMQEXI�VMWOW�[EXIV�VIWSYVGIW�REXMSREP�EHETXEXMSR�TPER�
��� �RGLQ�KSZ�FX�EXXEGLQIRX�GOƼRHIV�YWIVƼPIW�ƼPIW�7XEXI�SJ�'PMQEXI	�'������THJ
��� �LXXTW���[[[�QSL�KSZ�FX�[T�GSRXIRX�YTPSEHW�&�C6ITSVX�SR�8WLEGLLY�THJ�
��� �LXXTW���[[[�EHF�SVK�WMXIW�HIJEYPX�ƼPIW�TVSNIGX�HSGYQIRXW�����������������HTXE�IR�THJ�

FEWMR� GSRXEMRW� XLI�QSWX��[MXL� ���� KPEGMEP� PEOIW�
WTERRMRK� ����� OQs� ���� 8LI� HMWXVMFYXMSR� SJ� XLIWI�
PEOIW�F]�WYF�FEWMR�MW�HIXEMPIH�MR�8EFPI�3�

Table 3: Basin to sub-basin wise distribution of glacial Lakes of Bhutan22

Major Basin Sub-basin Glacial lakes (numbers) Area (in km2)

Wang Chhu Ha Chhu � �

4E�'LLY �� �������

Thim Chhu � �

4YREXWLERK'LLY 1S�'LLY �� �����

4LS�'LLY ��� �����

1EREW 1ERKHI�'LLY ��� �������

Chamkhar Chhu ��� �������

/YVM�'LLY �� �������

(VERKQI�'LLY � �������

Total 567 55.0369

 
&LYXER� MW� LSQI� XS� ��� [IPP�ORS[R� LSX� WTVMRKW��
ORS[R�EW�8WLEGLLYW��ERH����QMRIVEP�WTVMRKW��VI-
JIVVIH�XS�EW�1IRGLLYW�EGGSVHMRK�XS�XLI�1MRMWXV]�
SJ� ,IEPXL� �1S,
�� &SXL� 8WLEGLLYW� ERH� 1IRGL-
LYW� EVI� GSRWMHIVIH� WEGVIH�� ERH� XLI]� EVI� LMKLP]�
VIKEVHIH�JSV�XLIMV�WMKRMƼGERX�XLIVETIYXMG�TVSTIV-
XMIW��8LIWI�REXYVEP�WTVMRKW�EXXVEGX�QER]�ZMWMXSVW�
WIIOMRK�XLIMV�VITYXIH�LIEPXL�FIRIƼXW�ERH�WTMVMXYEP�
LIEPMRK���

1.3.7 Groundwater Resources

+VSYRH[EXIV�ORS[PIHKI�MR�&LYXER�MW�PMQMXIH��(YI�
XS�XLI�GSYRXV]ƅW�WXIIT�XIVVEMR�ERH�HIITP]�MRGMWIH�
ZEPPI]W�� MX� MW� KIRIVEPP]� FIPMIZIH� XLEX� WMKRMƼGERX�
KVSYRH[EXIV�EUYMJIVW�HS�RSX�I\MWX��,S[IZIV��WYF-
WYVJEGI�ƽS[� XLVSYKL�ƽYZMEP� HITSWMXW� MW� XLSYKLX�

XS�SGGYV�� -R�XLI�FVSEHIV�ERH�ƽEXXIV�ZEPPI]W��WYGL�
EW� XLSWI� MR�4EVS��4YREOLE��8LMQTLY�� ERH� IWTI-
GMEPP]�7EQXWI��4LYIRXWLSPMRK��7EVTERK��ERH�7EQ-
HVYT�.SRKOLEV�RIEV�XLI�-RHMER�TPEMRW��XLIVI�QE]�
FI� KVSYRH[EXIV� VIWIVZIW� XLEX� GSYPH� TSXIRXMEPP]�
FI�YXMPM^IH��;LMPI�KVSYRH[EXIV�MW�GYVVIRXP]�FIMRK�
I\XVEGXIH� MR� XLIWI� EVIEW� SR� ER� MRHMZMHYEP� FEWMW��
XLI�KSZIVRQIRX�VIQEMRW�LIWMXERX�XS�HIZIPST�MX�EW�
E� VIWSYVGI�YRXMP� MXW�WYWXEMREFMPMX]�LEW�FIIR� XLSV-
SYKLP]�EWWIWWIH����

1.4  Natural Resources

7SQI� SJ� XLI�QSWX� RSXEFPI� REXYVEP� VIWSYVGIW� MR�
&LYXER�EVI�QMRIVEPW��JSVIWXV]��EKVMGYPXYVI��ERH�IR-
IVK]�
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1.4.1 Minerals

1.4.1.1 Mining in Bhutan

8LI�QMRMRK�WIGXSV�MR�&LYXER�MW�VIGSKRM^IH�EW�SRI�
SJ�XLI�GSYRXV]ƅW�ƼZI�OI]�IGSRSQMG�TMPPEVW�HYI�XS�
MXW�TSXIRXMEP� JSV�KVS[XL�ERH�HMZIVWMƼGEXMSR��+SZ-
IVRIH�F]�XLI�1MRIW�ERH�1MRIVEP�1EREKIQIRX�%GX�
�111%
�������ERH�XLI�EQIRHIH�1MRIW�ERH�1MR-
IVEP� 1EREKIQIRX� 6IKYPEXMSRW� �1116
�� ������
XLI�WIGXSV�EMQW�JSV�XLI�WGMIRXMƼG�QEREKIQIRX�SJ�
QMRIVEP�VIWSYVGIW�XS�QE\MQM^I�FIRIƼXW�JSV�FSXL�
XLI�REXMSR�ERH�PSGEP�GSQQYRMXMIW��8LI�GSPPIGXMSR�
SJ�QMRIVEPW�TVMQEVMP]�SGGYVW�JVSQ�VMZIVFIHW�ERH�
WYVJEGI�EVIEW��[MXL�TIVQMXW�MWWYIH�F]�XLI�(ITEVX-
QIRX� SJ� +ISPSK]� ERH�1MRIW� �(+1
� JSV� ZEVMSYW�
QMRIVEPW�� MRGPYHMRK� K]TWYQ�� HSPSQMXI�� UYEVX^MXI��
XEPG�� PMQIWXSRI��QEVFPI�� GSEP�� MVSR� SVI�� GEPG� XYJE��
TL]PPMXI��ERH�GSRWXVYGXMSR�WXSRIW���

��� �+ISWGMIRGIW�ERH�1MRMRK�.SYVREP�����
��� �LXXTW���[[[�QSIRV�KSZ�FX�#TEKICMH!����
��� �1S)26�����
��� �+ISWGMIRGIW�ERH�1MRMRK�.SYVREP�����

8LI�)GSRSQMG�(IZIPSTQIRX�4SPMG]��)(4
�SJ������
ERH� XLI� 1MRIVEP� (IZIPSTQIRX� 4SPMG]� �1(4
� SJ�
�����JYVXLIV�KYMHI�XLI�WIGXSVƅW�HIZIPSTQIRX��8LI�
EPPSGEXMSR�SJ�QMRMRK�TIVQMXW�KIRIVEPP]� JSPPS[W�E�
ƼVWX�GSQI��ƼVWX�WIVZIH�TVMRGMTPI��EPXLSYKL�WXVEXI-
KMG�QMRIW�EVI�EPPSGEXIH�XS�7XEXI�3[RIH�)RXIVTVMW-
IW��+MZIR�&LYXERƅW�VYKKIH�XSTSKVETL]��QMRMRK�MW�
TVMQEVMP]�GSRHYGXIH�XLVSYKL�STIR�GEWX�QIXLSHW��
YXMPM^MRK�HVMPPMRK�ERH�FPEWXMRK�XIGLRMUYIW�JSV�QMR-
IVEP� I\XVEGXMSR�� )\GEZEXSVW� ERH� XVYGOW� EVI� IQ-
TPS]IH�JSV�PSEHMRK�ERH�XVERWTSVXMRK�FSXL�QMRIVEPW�
ERH�[EWXIW���

1.4.1.2 Current Mining Scenario

'YVVIRXP]��SYX�SJ����VIKMWXIVIH�QMRIW�ERH�UYEVVMIW�
MR�&LYXER��SRP]����QMRIW�ERH����WXSRI�UYEVVMIW�
EVI�STIVEXMSREP��8LI�VIQEMRMRK�WMXIW�EVI�MREGXMZI�
HYI�XS�QEVOIX�GLEPPIRKIW��[MXL�WSQI�UYEVVMIW�VI-
GIRXP]� PIEWIH���� 8LI� HMWXVMFYXMSR� SJ� XLIWI�QMRIW�
ERH�UYEVVMIW�ZEVMIW�VIKMSREPP]��EW�WLS[R�MR�ƼKYVI�
FIPS[��

Figure 7: No. of active mines and quarries based on the Regions28
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%QSRK� XLI� WMKRMƼGERX� STIVEXMSRW� EVI� XLI� HSPS-
QMXI�QMRI�MR�'LYREMOLSPE��7EQXWI��K]TWYQ�QMRI�
MR� /LSXLEOTE�� 4IQEKEXWIP�� ERH� E� GSEP� QMRI� MR�
IEWXIVR� &LYXER�� 8LIWI� PEVKI�WGEPI� QMRIW� [IVI�
EYGXMSRIH� JSV� ��� ]IEVW�� 9TSR� GSQTPIXMRK� XLIMV�
EYGXMSR�TIVMSHW��XLI]�[IVI�EPPSGEXIH�XS�XLI�7XEXI�

��� �+ISWGMIRGIW�ERH�1MRMRK�.SYVREP�����

1MRMRK� 'SVTSVEXMSR� 0MQMXIH� �71'0
�� *YVXLIV��
XLIVI�EVI�XSXEP�SJ����TIVQMX�LSPHIVW�JSV�XLI�GSPPIG-
XMSR�SJ�QMRIVEPW� JVSQ�XLI� VMZIVFIHW�ERH�WYVJEGI�
�QSWXP]� PERH�HIZIPSTQIRX
��*SYV�HMJJIVIRX� X]TIW�
SJ�QMRIVEPW�GSPPIGXIH�YRHIV�XLI�(+1�TIVQMX�EVI�
WLS[R�MR�ƼKYVI�FIPS[��

Figure 8: No. of permit holders29

8LI� KSZIVRQIRX� VIGSKRM^IW� XLI� MQTSVXERGI� SJ�
VIJSVQMRK�XLI�QMRMRK�WIGXSV�XS�IRLERGI�MXW�GSR-
XVMFYXMSR�XS�REXMSREP�MRGSQI��NSF�GVIEXMSR��ERH�I\-
TSVX�VIZIRYI��)JJSVXW�MRGPYHI�GSQTVILIRWMZI�KI-
SPSKMGEP�QETTMRK� XS� MHIRXMJ]�YRI\TPSVIH�QMRIVEP�
VIWSYVGIW�ERH�HIZIPSTMRK�WXVEXIKMIW� XS� MQTVSZI�
I\TSVX� GETEFMPMXMIW� [LMPI� TVSQSXMRK� ZEPYI� EHHM-
XMSR�[MXLMR�&LYXER��8LI�EMQ�MW�XS�WMKRMƼGERXP]�MR-

GVIEWI�XLI�QMRMRK�WIGXSVƅW�+VSWW�(SQIWXMG�4VSH-
YGX� �+(4
� SYXTYX� SZIV� XLI� GSQMRK� ]IEVW� [LMPI�
TVMSVMXM^MRK�WYWXEMREFPI�TVEGXMGIW��8EFPI���WLS[W�
XLI� HMWXVMFYXMSR� SJ� QMRIW� ERH� UYEVVMIW� MR� IEGL�
(^SRKOLEK�� 8LI� EPPSGEXMSR� SJ� QMRIW� KIRIVEPP]�
JSPPS[W�XLI�ƼVWX�GSQI��ƼVWX�WIVZI�TVMRGMTPI�[LMPI�
XLI�KSZIVRQIRX�EPPSGEXIW�XLSWI�WXVEXIKMG�QMRIW�
XS�7XEXI�3[RIH�)RXIVTVMWIW�
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Table 4: Dzongkhag wise distribution of mines and quarries30

��� �+ISWGMIRGIW�ERH�1MRMRK�.SYVREP�����

1.4.1.3 Revenue Contribution from 
Mining

-R� &LYXER�� XLI� VIZIRYI� KIRIVEXIH� JVSQ� QMRMRK�
GSQIW�JVSQ�ZEVMSYW�WSYVGIW��MRGPYHMRK�VS]EPXMIW��

QMRIVEP� VIRXW�� PERH� PIEWI� VIRXW�� EYGXMSR� JIIW� �PM-
GIRWIW
��GSVTSVEXI�MRGSQI�XE\��FYWMRIWW�MRGSQI�
XE\��ERH�SXLIV�XE\IW��3ZIV�VIGIRX�]IEVW��XLI�QMR-
MRK�WIGXSVƅW�GSRXVMFYXMSR�XS�XLI�IGSRSQ]�LEW�MR-
GVIEWIH��,S[IZIV�� MR������� VS]EPX]�GSRXVMFYXMSRW�
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JVSQ�XLI�QMRMRK�WIGXSV�HIGVIEWIH�XS�2Y���������
QMPPMSR� JVSQ� 2Y�� �������QMPPMSR� MR� ����� HYI� XS�
XLI�MQTEGXW�SJ�XLI�TERHIQMG����8LI�QMRIVEP�[MWI�
TVSHYGXMSR�JSV�XLI� PEWX�ƼZI�]IEVW�����������
� MW�

��� �LXXTW���[[[�QSIRV�KSZ�FX�[T�GSRXIRX�YTPSEHW���������+ISWGMIRGIW�ERH�1MRMRK�.SYVREP������THJ�
��� �(ITEVXQIRX�SJ�+ISPSK]�ERH�1MRIW��(+1

��� �+ISWGMIRGIW�ERH�1MRMRK�.SYVREP�����

WLS[R� XEFPI����8LI�UYERXMX]� SJ�QMRIVEP� WEPIW� MR�
XLI� HSQIWXMG� ERH� I\TSVX� QEVOIXW� MR� ����� ERH�
�����MW�WLS[R�MR�ƼKYVIW�FIPS[�

Figure 9: Sale of minerals in the domestic market in 2020 & 202132

Figure 10: Export of minerals in 2020 & 202133
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¦Öðķā�˔̆�mĢłāũÖķ�ťũŋùŽóŶĢŋł�ĕŋũ�ŶĞā�ķÖŭŶ�ƩƑā�ƘāÖũŭ34

��� �LXXTW���[[[�QSIRV�KSZ�FX�[T�GSRXIRX�YTPSEHW���������+ISWGMIRGIW�ERH�1MRMRK�.SYVREP������THJ�
��� �LXXTW���[[[�QSIRV�KSZ�FX�[T�GSRXIRX�YTPSEHW���������+ISWGMIRGIW�ERH�1MRMRK�.SYVREP������THJ�

Figure 11: Major revenue contributors in 2017-1835
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(IWTMXI� MXW� TSXIRXMEP�� XLI�QMRMRK� MRHYWXV]� JEGIH�
GLEPPIRKIW�HYVMRK�XLI�TERHIQMG��[LMGL�EJJIGXIH�
VIZIRYI�WXVIEQW�ERH�STIVEXMSRW��2IZIVXLIPIWW��MX�
VIQEMRW�E�ZMXEP�GSQTSRIRX�SJ�&LYXERƅW�IGSRSQMG�
WXVEXIK]�EW�XLI�KSZIVRQIRX�WIIOW�XS�IRLERGI�MXW�
GSRXVMFYXMSR�XS�REXMSREP�MRGSQI�ERH�NSF�GVIEXMSR�
[LMPI� I\TPSVMRK�[E]W� XS� WYWXEMREFP]�QEREKI� MXW�
VMGL�QMRIVEP�VIWSYVGIW�

1.4.2 Forests

8LI�XSXEP�JSVIWX�EVIE�MW�IWXMQEXIH�XS�FI�������	�
������QMPPMSR�LE
�SJ�XLI�XSXEP�PERH�EVIE�[LMPI�������
	�������QMPPMSR�LE
�SJ� XLI�XSXEP� PERH�EVIE� MW�IWXM-
QEXIH�JSV�XLI�RSR�JSVIWX�EVIE���[LMGL�MW�VIƽIGXIH�
MR�8EFPI���FIPS[��;ERKHYI�4LSHVERK�(^SRKOLEK�
LEW� XLI� PEVKIWX� JSVIWX� GSZIV� EVIE�� IWXMQEXIH� EX�
�����������LIGXEVIW��GPSWIP]� JSPPS[IH�F]�>LIQ-
KERK� (^SRKOLEK�� [LMGL� LEW� ETTVS\MQEXIP]�
����������� LIGXEVIW�� 2SXEFP]�� EVSYRH� ��	� SJ�
>LIQKERK�(^SRKOLEKWƅ�XSXEP�EVIE�MW�YRHIV�JSVIWX�
GSZIV��QEOMRK�MX�XLI�(^SRKOLEK�[MXL�XLI�LMKLIWX�
TIVGIRXEKI�SJ�JSVIWX�GSZIV��+EWE�(^SRKOLEK�LEW�
XLI� PIEWX� JSVIWX� GSZIV�� [MXL� SRP]� ��	�� EQSYRX-

��� �&,98%2C78%8)C3*C*36)78C6)4368C���������THJ
��� �LXXTW���Fƽ�SVK�FX�[T�GSRXIRX�YTPSEHW���������&,98%2C78%8)C3*C*36)78C6)4368C���������THJ�
��� ���Fƽ�SVK�FX�[T�GSRXIRX�YTPSEHW���������2EXMSREP�*SVIWX�-RZIRXSV]�:SPYQI�--C7XEXI�SJ�*SVIWX�'EVFSR�6ITSVX������THJ�

MRK� XS�E� XSXEP�SJ�����������LIGXEVIW��1IER[LMPI��
8WMVERK�LEW�XLI�WQEPPIWX�JSVIWX�EVIE�EX�����������
LIGXEVIW��[LMGL�VITVIWIRXW���	�SJ� MXW� XSXEP� PERH�
area���

&VSEHPIEZIH� *SVIWX� GSRWXMXYXIW� ������ 	� SJ� XLI�
XSXEP� JSVIWX� MR�&LYXER�[MXL�E� XSXEP� JSVIWX�EVIE�SJ�
������������� LE�� 'SRMJIVSYW� JSVIWXW� GSRWXMXYXI�
SRP]�������	�SJ�XLI�JSVIWX�EVIE�ERH�GSZIV�ER�EVIE�
SJ������������LE�

8LI� XSXEP�GEVFSR�WXSGO�SJ�&LYXER� MW��������QMP-
PMSR�XSRRIW�[LMGL�XVERWPEXIW�XS�E�GEVFSR�HIRWMX]�
SJ��������XSRRIW�LE���MRGPYHMRK�GEVFSR�WXSVIH� MR�
RSR�JSVIWX�PERH�LMW�MRGPYHIW�GEVFSR�MR�RSR�JSVIWX�
EVIEW�� &LYXERƅW� *SVIWX� GSRWXMXYXIW� ��� 	� SJ� XLI�
XSXEP� GEVFSR� WXSGO� SJ� &LYXER� [MXL� ������� QMP-
PMSR� XSRRIW� SJ� GEVFSR�[MXL� E� GEVFSR� HIRWMX]� SJ�
������� XSRRIW� LE���� 8LI� JSVIWX� FMSQEWW� GSRWXM-
XYXI���������QMPPMSR�XSRRIW�SJ�GEVFSR�ERH�E�7SMP��
3VKERMG� 'EVFSR� �73'
� SJ� �������QMPPMSR� XSRRIW�
GEVFSR���[LMGL�XVERWPEXIW�XS��������XSRRIW�LE�� of 
FMSQEWW�GEVFSR�ERH�������XSRRIW�LE�� of SOC���

Table 6: Total land area by Forest and Non-Forest
Land Type Area (ha) Forest Cover (%) MoE (%) Lower Limit Upper Limit

Forest ������������ ����� ���� ������������ ������������

2SR�*SVIWX ������������ ����� ���� ������������ ������������

Table 7: Forest Coverage by Forest Class
Forest Class Forest Area 

(ha)
Percentage of 

Country Area (%)
Percentage of 

Forest Area (%)
MoE (%) Lower Limit Upper Limit

&VSEHPIEZIH ������������ ����� ����� ���� ����� �����

Coniferous ���������� ����� ����� ���� ����� �����
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1.4.3 Agriculture

%KVMGYPXYVI� MR�&LYXER�VIPMIW�LIEZMP]�SR�QSRWSSR�
VEMRW� ERH� MW� TEVXMGYPEVP]� WYWGITXMFPI� XS� GPMQEXI�
GLERKI� ERH� I\XVIQI�[IEXLIV�� PIEHMRK� XS� YRGIV-
XEMRXMIW� MR� TVSHYGXMSR�� 8LI� EKVMGYPXYVEP� WIGXSV�
IRGSQTEWWIW� JEVQMRK�� PMZIWXSGO�� ERH� JSVIWXV]��
TPE]MRK�E�WMKRMƼGERX�VSPI�MR�XLI�REXMSRƅW�IGSRSQ]��
(IWTMXI�SRP]�����	�SJ�XLI�XSXEP�PERH�EVIE�EPPSGEX-

��� �LXXTW���[[[�RFG�KSZ�FX�[T�GSRXIRX�YTPSEHW���������1YPXMTPI�'VSTTMRK�4ETIV�&LYXER�JSV�7%'���THJ
��� LXXTW���[[[�RWF�KSZ�FX�LXXTW�[[[�RWF�KSZ�FX�[T�GSRXIRX�YTPSEHW�HPQCYTPSEHW���������REW������JSV�[IF�THJ��
��� LXXTW���[[[�RWF�KSZ�FX�LXXTW�[[[�RWF�KSZ�FX�[T�GSRXIRX�YTPSEHW�HPQCYTPSEHW���������REW������JSV�[IF�THJ�
��� �2EXMSREP�%GGSYRXW�7XEXMWXMGW��2%7
�����
��� 27&������

IH� JSV� EKVMGYPXYVEP� YWI�� XLMW� WIGXSV� GSRXVMFYXIH�
�����	� XS� XLI� +(4� MR� ����� ERH� IQTPS]IH� ET-
TVS\MQEXIP]������	�SJ� XLI�TSTYPEXMSR�� �� ����*SV�
QER]�&LYXERIWI��EKVMGYPXYVI�WIVZIW�EW�E�TVMQEV]�
WSYVGI�SJ� PMZIPMLSSH��[MXL�VMGI��QEM^I��ERH�[LIEX�
FIMRK�XLI�WXETPI�GVSTW��8LI�KSZIVRQIRX�EGXMZIP]�
TVSQSXIW� WYWXEMREFPI� EKVMGYPXYVEP� TVEGXMGIW� XS�
MQTVSZI� JSSH� WIGYVMX]� ERH� IRLERGI� VYVEP� PMZIPM-
LSSHW�

Figure 12: Growth rates of the agriculture sector, 2015 – 202342

1.4.3.1 Crops

-R�������XLI�EKVMGYPXYVEP�WIGXSV�I\TIVMIRGIH�E�RIK-
EXMZI�KVS[XL�VEXI�SJ������	��,S[IZIV��XLMW�HIGPMRI�
[EW�PIWW�WIZIVI�XLER�XLI������	�HVST�VIGSVHIH�MR�
������MRHMGEXMRK�ER�MQTVSZIQIRX�SJ������TIVGIRX-
EKI� TSMRXW� JVSQ� XLI� TVIZMSYW� ]IEV�� (IWTMXI� XLMW�
RIKEXMZI� KVS[XL�� XLI� WIGXSV� GSRXVMFYXIH� E� ZEPYI�
EHHMXMSR�SJ�2Y������������QMPPMSR� MR�������ER� MR-
GVIEWI�JVSQ�2Y������������QMPPMSR�MR�������[LMGL�

EGGSYRXIH� JSV� ETTVS\MQEXIP]� ����	�SJ� XLI�+(4��
8LMW�YRHIVWGSVIW�XLI�WIGXSVƅW�WMKRMƼGERGI�[MXLMR�
XLI�IGSRSQ]��IZIR�EQMHWX�GLEPPIRKIW�MR�GVST�GYP-
XMZEXMSR�HYVMRK�XLMW�TIVMSH���

1.4.3.2 Livestock

-R�XLI�PMZIWXSGO�WIGXSV��E�KVS[XL�VEXI�SJ������TIV-
GIRX� [EW� VIGSVHIH� MR� ������ VITVIWIRXMRK� E� WMK-
RMƼGERX� MQTVSZIQIRX�SJ������TIVGIRXEKI�TSMRXW�
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GSQTEVIH� XS� XLI� QSHIWX� KVS[XL� VEXI� SJ� �����
TIVGIRX�WIIR�MR�������8LMW�MRGVIEWI�MRHMGEXIW�IR-
LERGIH�TIVJSVQERGI�ERH�TVSHYGXMZMX]�[MXLMR�XLI�
WIGXSV��8LI�PMZIWXSGO�WIGXSV�GSRXVMFYXIH������TIV-
GIRXEKI�TSMRXW� XS�+(4�KVS[XL� MR�������YT�JVSQ�
NYWX������TIVGIRXEKI�TSMRXW�MR�XLI�TVIZMSYW�]IEV��
%X�GYVVIRX�TVMGIW��XLI�+VSWW�:EPYI�%HHIH��+:%
�JSV�
XLI�PMZIWXSGO�WIGXSV�MR������[EW�IWXMQEXIH�EX�2Y��

��� LXXTW���[[[�RWF�KSZ�FX�LXXTW�[[[�RWF�KSZ�FX�[T�GSRXIRX�YTPSEHW�HPQCYTPSEHW���������REW������JSV�[IF�THJ��
��� �%KVMGYPXYVEP�7XEXMWXMGW�(MZMWMSR��27&

����������QMPPMSR��QEVOMRK�E�WYFWXERXMEP�MRGVIEWI�
SJ�2Y�����������QMPPMSR� JVSQ� XLI�TVIZMSYW�]IEVƅW�
+:%�� 8LMW� LMKLPMKLXW� XLI� IGSRSQMG� WMKRMƼGERGI�
SJ�XLI�PMZIWXSGO�WIGXSV��[LMGL�EGGSYRXIH�JSV������
TIVGIRX�SJ�XLI�+(4��YRHIVWGSVMRK�MXW�MQTSVXERGI�
[MXLMR�XLI�FVSEHIV�IGSRSQ]����(MJJIVIRX��PMZIWXSGO�
X]TIW�VIEVIH�MR�XLI�GSYRXV]�EVI�TVIWIRXIH�MR�8EFPI�
��FIPS[�

Table 8: Number of Livestock by Type, 2018-202245
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1.4.4 Energy

1.4.4.1 Hydropower

;EXIV� VIWSYVGIW� EVI� GVMXMGEP� JSV� HSQIWXMG� YWI��
EKVMGYPXYVI��ERH�L]HVSTS[IV�KIRIVEXMSR��&LYXERƅW�
GSQQMXQIRX� XS� MRXIKVEXIH�[EXIV� VIWSYVGI�QER-
EKIQIRX�MW�IWWIRXMEP�JSV�FEPERGMRK�XLIWI�GSQTIX-
MRK�HIQERHW��ƈ;EXIV�LEW�FIIR�XS�YW�[LEX�SMP�MW�XS�
%VEFW�Ɖ�EW�WXEXIH�F]�,MW�1ENIWX]�8LI�*SYVXL�(VYO�
+]EPTS��LMKLPMKLXMRK�XLI�GVYGMEP�VSPI�SJ�L]HVSTS[-
IV�KIRIVEXMSR� MR�&LYXERƅW�WSGMS�IGSRSQMG�HIZIP-
STQIRX��

%GGSVHMRK� XS� XLI� 7XEXMWXMGEP� =IEVFSSO� SJ� &LY-
XER� ������ L]HVSTS[IV� GSRXVMFYXIW� ����	� SJ� XLI�
GSYRXV]ƅW� +(4���� &LYXERƅW� L]HVSTS[IV� WIGXSV� MW�
IWWIRXMEP� JSV� IPIGXVMGMX]� KIRIVEXMSR�� PIZIVEKMRK�
XLI� REXMSRƅW� EFYRHERX� L]HVSTS[IV� VIWSYVGIW��
8LI�GSYRXV]�LEW�E�WMKRMƼGERX�L]HVSTS[IV�TSXIR-
XMEP� IWXMQEXIH� EX� �������1IKE�;EXX� �1;
��[MXL�
�������1;�HIIQIH�XIGLRS�IGSRSQMGEPP]�ZMEFPI��
'YVVIRXP]��XLI�MRWXEPPIH�GETEGMX]�WXERHW�EX���������
1;� �MRGPYHMRK� ���� 1;� JVSQ� IQFIHHIH� L]HVS�
KIRIVEXMSR
��[LMGL�MW�I\TIGXIH�XS�VMWI�XS���������
1;�[MXL�XLI�GSQTPIXMSR�SJ�QENSV�TVSNIGXW�WYGL�
EW�4YREXWERKGLLY�-�ERH�--��ERH�XLVII�WQEPP�L]HVS�
TPERXW�� 8LI� 8EPE� ,]HVSTS[IV� 4PERX� MW� &LYXERƅW�
PEVKIWX�� EGGSYRXMRK� JSV� ����� 	� SJ� XLI� GSYRXV]ƅW�
XSXEP� IPIGXVMGMX]� TVSHYGXMSR� MR� �������� 8LI� MR-
WXEPPIH�GETEGMX]�SJ� XLI�QENSV�L]HVSTS[IV� MR� XLI�
]IEV�������&LYXER�LEW�FIIR�MRGVIEWMRK�MXW�TS[IV�
I\TSVXW�� VIEGLMRK�E�TIEO�SJ�������+;L�MR�������
,S[IZIV��I\TSVXW�JIPP�XS�������+;L�MR�������;LMPI�
TS[IV�MQTSVXW�LEZI�KIRIVEPP]�XVIRHIH�HS[R[EVH��
MX�VSWI�XS�����+;L�MR�������YT�JVSQ����+;L�XLI�
TVIZMSYW�]IEV����

��� �LXXTW���[[[�RWF�KSZ�FX�HS[RPSEH��������
��� �LXXTW���[[[�QSIRV�KSZ�FX�[T�GSRXIRX�YTPSEHW���������*MREP�GST]�SJ�&))(������THJ�
��� �LXXTW���[[[�QSIRV�KSZ�FX�[T�GSRXIRX�YTPSEHW���������*MREP�GST]�SJ�&))(������THJ�
��� �*MREP�GST]�SJ�&))(������THJ�

1.4.4.2 Solar Energy

%GGSVHMRK� XS� XLI� 6IRI[EFPI� )RIVK]� 6IWSYVGI�
%WWIWWQIRX�� ������ &LYXER� LEW� E� XLISVIXMGEP�
TSXIRXMEP� SJ�����������1;� JSV� WSPEV�TLSXSZSPXE-
MG� TS[IV� KIRIVEXMSR� FEWIH� SR� WSPEV� MVVEHMERGI��
,S[IZIV�� XLMW�EWWIWWQIRX�EPWS�GSRWMHIVIH�ZEVM-
SYW�GSRWXVEMRXW��WYGL�EW�VYKKIH�XIVVEMR��REXMSREP�
TVSXIGXIH�EVIEW��ERH�SXLIV�VIWXVMGXMSRW��VIWYPXMRK�
MR�E� VIWXVMGXIH�XLISVIXMGEP�HIZIPSTQIRX�TSXIRXMEP�
SJ� ETTVS\MQEXIP]� �������1;� JSV� WSPEV� 4:�TS[-
IV�KIRIVEXMSR�MR�&LYXER��-R�������E�XSXEP�SJ�������
1;L�SJ�WSPEV�IPIGXVMGMX]�[EW�KIRIVEXIH��[MXL�XLI�
QENSVMX]� SVMKMREXMRK� JVSQ� MRWXMXYXMSREP� ERH� GSQ-
QIVGMEP�FYMPHMRKW�

Figure 13: Solar Electricity Generation in 2022 
(MWh)49

1.3.4.3 Wind Energy

&LYXER�LEW�E�WYFWXERXMEP�GETEGMX]�JSV�PIZIVEKMRK�
[MRH� TS[IV� W]WXIQW�� 8LI� VIWXVMGXIH� XLISVIXM-
GEP�HIZIPSTQIRX�TSXIRXMEP�JSV�[MRH�TS[IV� MR�XLI�
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GSYRXV]� MW� IWXMQEXIH� XS� FI� ETTVS\MQEXIP]� ����
1;��[MXL�;ERKHYI�4LSHVERK�(^SRKOLEK�I\LMFMX-
MRK�XLI�LMKLIWX�TSXIRXMEP�EX�������1;��JSPPS[IH�F]�
'LLYOLE�(^SRKOLEK�EX������1;����-R�������&LY-
XER�KIRIVEXIH�E�XSXEP�SJ�������1;L�SJ�IPIGXVMGMX]�
JVSQ� [MRH� TS[IV�� %PXLSYKL� XLMW� QEVOIH� ER� MR-
GVIEWI�GSQTEVIH�XS�XLI�TVIZMSYW�]IEV��MX�JIPP�WLSVX�
SJ�XLI�PIZIPW�EGLMIZIH�MR������[LIR�XLI�GSYRXV]�
ƼVWX�WXEVXIH�LEVRIWWMRK�[MRH�IRIVK]�

Figure 14: Wind Energy Generation from 2016 
to 2022 (MWh)51

1.4.5 Energy Production and 
Consumption

8LI� TVMQEV]� IRIVK]� GSRWYQTXMSR� MR� &LYXER� MW�
LIEZMP]� VIPMERX� SR� FMSQEWW� ERH� L]HVSTS[IV�� %W�

��� �(6)������
��� �*MREP�GST]�SJ�&))(������THJ�
��� �/YIRWIP�������
��)PIGXVMGMX]�VMGL�&LYXER�WXMPP�VIPMIW�LIEZMP]�SR�XLIVQEP�IRIVK]��LXXTW���[[[�HVYOKVIIR�FX�IR������������

IPIGXVMGMX]�VMGL�FLYXER�WXMPP�VIPMIW�LIEZMP]�SR�XLIVQEP�IRIVK]��
��� �*MREP�GST]�SJ�&))(������THJ

SJ� ������ &LYXERƅW� XSXEP� IRIVK]� GSRWYQTXMSR�
VIEGLIH�ETTVS\MQEXIP]������������ XSRRIW�SJ�SMP�
IUYMZEPIRX��XSI
�MR������ERH�ER�IRIVK]�WYTTP]�SJ�
�����������XSI��8LI�IRIVK]�QM\�GSRWMWXW�QEMRP]�
SJ� FMSQEWW� IRIVK]�� [LMGL� EGGSYRXIH� JSV� ����	�
SJ�XSXEP�IRIVK]�WYTTP]��[LMPI�IPIGXVMGMX]�GSQTVMWIH�
����	�� ;MXLMR� XLMW� QM\�� TIXVSPIYQ� TVSHYGXW�
����	��2SXEFP]��IPIGXVMGMX]�JVSQ�EPXIVREXMZI�VIRI[-
EFPI� WSYVGIW� WYGL� EW� WSPEV� GSQTVMWI� SJ� ����	�
ERH� [MRH� VIQEMRIH� �����	� SJ� XLI� XSXEP� IRIVK]�
WYTTP]����

Figure 15: Installed Capacities of Major Hydro-
power Plants in 202253
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Figure 16: Fuel Mix of Bhutan (EDD 2022)

��� �*MREP�GST]�SJ�&))(������THJ�

1.4.5.1 Petroleum Product

&LYXER�LEW�E�PSRK�XIVQ�EKVIIQIRX�[MXL�-RHME�XS�
MQTSVX�TIXVSPIYQ�TVSHYGXW��[LMGL�EVI�HMWXVMFYXIH�
F]� JSYV�QEMR� GSQTERMIW��&LYXER�3MP�(MWXVMFYXSV��
(EQGLIR� 4IXVSPIYQ�� (VYO� 4IXVSPIYQ� 'SVTSVE-
XMSR� 0MQMXIH�� ERH� 7XEXI� 8VEHMRK� 'SVTSVEXMSR� SJ�
&LYXER�0MQMXIH��8LI�(ITEVXQIRX�SJ�8VEHI� MW� VI-
WTSRWMFPI�JSV�VIKYPEXMRK�XLI�TIXVSPIYQ�QEVOIX�MR�
&LYXER��IRWYVMRK�E�WXIEH]�WYTTP]�SJ�XLIWI�TVSH-
YGXW�� 8LI� GSRWYQTXMSR� SJ� 0MUYIƼIH� 4IXVSPIYQ�

+EW� �04+
� MRMXMEPP]� I\TIVMIRGIH� KVS[XL� FYX� LEW�
WLS[R�E�WPMKLX�HIGPMRI�MR�VIGIRX�]IEVW�EW�WLS[R�MR�
8EFPI����3R�XLI�SXLIV�LERH��7�/��3MP�GSRWYQTXMSR�
LEW�GSRWMWXIRXP]�HIGVIEWIH�SZIV�XMQI��/IVSWIRI�
�%8*
� GSRWYQTXMSR� HMWTPE]IH� ƽYGXYEXMSRW�� [MXL�
E�RSXEFPI�HIGVIEWI�MR�������4IXVSP�GSRWYQTXMSR��
EPXLSYKL�WYFNIGX�XS�QMRSV�ZEVMEXMSRW��LEW�HIQSR-
WXVEXIH� ER� SZIVEPP� MRGVIEWMRK� XVIRH�� 1IER[LMPI��
HMIWIP�GSRWYQTXMSR�LEW� VIQEMRIH�VIPEXMZIP]�WXE-
FPI��[MXL�WPMKLX�ƽYGXYEXMSRW�SFWIVZIH��

Table 9: import of Petroleum Products from 2018 to 202254
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1.3.5.2 Coal and Derivatives

&EWIH�SR� XLI�HEXE�TVIWIRXIH� JSV� XLI�]IEV�������
E� GPIEV�TEXXIVR� IQIVKIH� MR� GSEP� TVSHYGXMSR�ERH�
MQTSVXW��7YF�FMXYQMRSYW�GSEP�EGGSYRXIH�JSV�XLI�
LMKLIWX�TVSHYGXMSR�ZSPYQI��VIEGLMRK������������
1IXVMG�8SRRIW� �18
�� -R� XIVQW�SJ� MQTSVXW�� GSOI��
WIQM�GSOI� GSEP� LEH� XLI� LMKLIWX� ZSPYQI� EX�
�����������18��JSPPS[IH�F]�WYF�FMXYQMRSYW�GSEP�
EX� �������18�ERH�SXLIV� GSEPW� EX� ����������18��
2SXEFP]�� WYF�FMXYQMRSYW� GSEP�[EW� XLI�SRP]� GSEP�
GEXIKSV]�XLEX�WE[�I\TSVX�EGXMZMX]��[MXL�E�ZSPYQI�
SJ�������18

Figure 17: Production, Import, and Export of 
'ĢƦāũāłŶ�¦Ƙťāŭ�ŋĕ�!ŋÖķ�Ģł�ˑˏˑˑ�̛m¦̜55

��� �*MREP�GST]�SJ�&))(������THJ�

1.4.5.3 Biomass

&MSQEWW�VIJIVW�XS�XLI�VIRI[EFPI�SVKERMG�QEXXIV�
HIVMZIH�JVSQ�TPERXW�ERH�ERMQEPW��-R�&LYXER��FMS-
QEWW�MW�QENSV�MR�JYPƼPPMRK�XLI�GSYRXV]ƅW�IRIVK]�VI-
UYMVIQIRXW��*YIP[SSH�WXERHW�SYX�EW�XLI�TVMQEV]�
FMSQEWW�IRIVK]�VIWSYVGI�YWIH�MR�&LYXER��;SSH�
VIQEMRW�E�ZMXEP�JYIP�WSYVGI��TEVXMGYPEVP]�MR�VYVEP�EV-
IEW��YWIH�QEMRP]�JSV�GSSOMRK�ERH�LIEXMRK��2SXE-
FP]��&LYXER�QEMRXEMRW�ER�MQTVIWWMZI�JSVIWX�GSZIV��
EGGSYRXMRK�JSV�ETTVS\MQEXIP]������	�SJ�MXW�XSXEP�
PERH�EVIE�������QMPPMSR�LE
�

a. Fuel wood

� *YIP�[SSH�LEW�LMWXSVMGEPP]�TPE]IH�E�WMKRMƼGERX�
VSPI� MR� &LYXER�� -R� YVFER� EVIEW�� XLI� JYIP[SSH�
WYTTP]� MW�KIRIVEPP]�QEREKIH�[IPP�EW� MX� MW�TVM-
QEVMP]� WSYVGIH� JVSQ� XLI� 2EXYVEP� 6IWSYVGIW�
(IZIPSTQIRX� 'SVTSVEXMSR� 0MQMXIH� �26('0
�
HITSXW�ERH�QSRMXSVIH�F]� XLI�(ITEVXQIRX�SJ�
*SVIWX�ERH�4EVO�7IVZMGIW��,S[IZIV��MR�VYVEP�EV-
IEW��EGGYVEXIP]�IWXMQEXMRK�JYIP�[SSH�WYTTP]�MW�
GLEPPIRKMRK��%GGSVHMRK�XS�XLI�2EXMSREP�*SVIWX-
V]�7XEXMWXMGW�SJ�������XLI�IWXMQEXIH�JYIP�[SSH�
WYTTP]�MR������[EW�����������Q��SJ�ƼVI[SSH���

b. Briquettes 

� &VMUYIXXIW� EVI� E� GSRHIRWIH� ERH� GSQTEGX-
IH� JSVQ� SJ� FMSQEWW�[EWXI� XLEX� MW� TVSHYGIH�
XLVSYKL�XLI�ETTPMGEXMSR�SJ�LIEX�ERH�TVIWWYVI��
-R� &LYXER�� FVMUYIXXIW� EVI� TVMQEVMP]� TVSHYGIH�
JVSQ� [EWXI� [SSH� ERH� WE[HYWX� SFXEMRIH�
JVSQ�PSGEP�WE[QMPPW��8LIWI�FVMUYIXXIW�EVI�ER�
EPXIVREXMZI�XS�JYIP[SSH�MR�ZEVMSYW�LIEXMRK�ET-
TPMGEXMSRW� MR� LSYWILSPHW� ERH� MRHYWXVMIW��8LI�
TVSHYGXMSR�SJ�FVMUYIXXIW�MR������EQSYRXIH�XS�
�������18�� VITVIWIRXMRK�E����TIVGIRX� VIHYG-
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XMSR�EW�GSQTEVIH�XS�XLI�TVSHYGXMSR�SJ��������
18�MR�������

c. Biogas

� -R� VYVEP� LSYWILSPHW�� JYIP[SSH� VIQEMRW� XLI�
TVMQEV]�GLSMGI�JSV�GSSOMRK�ERH�LIEXMRK��,S[-
IZIV��XLMW�VIPMERGI�SR�JYIP[SSH�GSRXVMFYXIW�XS�
HIJSVIWXEXMSR�� +VIIRLSYWI� +EW� �+,+
� IQMW-
WMSRW�� ERH� MRHSSV� EMV� TSPPYXMSR�� 8S� EHHVIWW�
XLIWI� MWWYIW�� XLI� TVSQSXMSR� SJ� FMSKEW� GER�
FVMRK� EFSYX� ZEVMSYW� FIRIƼXW�� -X� TVSZMHIW� MR-
GVIEWIH�EGGIWW�XS�QSHIVR�GSSOMRK�ERH�LIEX-
MRK�QIXLSHW�� PIEHMRK� XS� VIHYGIH�+,+� IQMW-
WMSRW� ERH� HIJSVIWXEXMSR�� &MSKEW� EPWS� LIPTW�
VIHYGI�LIEPXL� VMWOW� JVSQ� MRHSSV�EMV�TSPPYXMSR��
%HHMXMSREPP]��MX�WEZIW�XMQI�WTIRX�GSPPIGXMRK�ƼVI-
[SSH�ERH�MQTVSZIW�GVST�]MIPHW�F]�YXMPM^MRK�SV-
KERMG�F]�TVSHYGXW�JVSQ�FMSKEW�TPERXW��&MSKEW�
TPERXW�MR�&LYXER�EVI�EZEMPEFPI�MR�ZEVMSYW�WM^IW��
VERKMRK�JVSQ���Q��XS����Q���%W�SJ�(IGIQFIV�
������E�XSXEP�SJ�������FMSKEW�TPERXW�LEZI�FIIR�
MRWXEPPIH�� [MXL� ER� IWXMQEXIH� GYQYPEXMZI� FMS-
KEW�KIRIVEXMSR�SJ���������18��8EFPI���
�

��� �*MREP�GST]�SJ�&))(������THJ�
��� �LXXTW���FMSHMZIVWMX]�FX�FMSHMZ�GSRXIRX�HSGYQIRXW�HSGYQIRX��J��J�������J���E��FFGE��HE�II�H�IJH�����THJ�
��� �7SYVGI��LXXTW���FX�GLQ�GFH�RIX�GSRWIVZEXMSR�ERH�TVSXIGXMSR�WXEXYW�

Table 10:  Estimated Annual Generation of Bio-
gas in 2022 (MT)56

1.4.6 Biodiversity

%GGSVHMRK� XS� XLI� ����� &MSHMZIVWMX]� 7XEXMWXMGW��
&LYXER� MW�LSQI�XS��������WTIGMIW� JVSQ�ZEVMSYW�
KVSYTW�� MRGPYHMRK� ������ ERMQEPW�� ������ TPERXW��
ERH�����JYRKM��%HHMXMSREPP]�����WTIGMIW�EVI�GPEWWM-
ƼIH�YRHIV�XLI�/MRKHSQ�'LVSQMWXE�����WTIGMIW�SJ�
)YFEGXIVME��ERH�X[S�WTIGMIW�SJ�TVSXS^SE�JVSQ�XLI�
/MRKHSQ� 4VSXMWXE���� 1ER]� SJ� XLIWI� WTIGMIW� EVI�
GEXIKSVM^IH� EW� ZYPRIVEFPI�� IRHERKIVIH�� SV� GVMXM-
GEPP]� IRHERKIVIH� EGGSVHMRK� XS� XLI� -RXIVREXMSREP�
9RMSR�JSV�'SRWIVZEXMSR�SJ�2EXYVI��-9'2
�6IH�0MWX��
EW�HIXEMPIH�MR�8EFPI����ERH�8EFPI������

Table 11: IUCN List of Threatened Species58

Kingdom Vulnerable 
(VU)

Endangered 
(EN)

Critically 
Endangered (CR)

Extinct in the Wild 
(EW)

Extinct 
(EX)

%RMQEPME �� �� � � �

4PERXEI �� �� �� � �

Total 70 43 21 1 1
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¦Öðķā�ːˑ̆�pŽĿðāũ�ŋĕ��āù�dĢŭŶ�ŭťāóĢāŭ�ðƘ�ŶÖƗŋłŋĿĢó�óķÖŭŭĢƩóÖŶĢŋł59

'PEWWMƼGEXMSR Vulnerable (VU) Endangered (EN) Critically Endangered (CR)

Fishes � � �

&MVHW �� � �

1EQQEPW �� �� �

7IIH�4PERXW �� �� ��

%QTLMFMERW�ERH�6ITXMPIW �� � �

&YXXIVƽMIW � � �

Total 70 43 21

��� �7SYVGI��LXXTW���FX�GLQ�GFH�RIX�GSRWIVZEXMSR�ERH�TVSXIGXMSR�WXEXYW�
��� �LXXTW���YRJGGG�MRX�WMXIW�HIJEYPX�ƼPIW�VIWSYVGI�087	��6ITSVXCƼREP	��TVMRXCGST]�THJ�
��� �7SYVGI��LXXTW���FX�GLQ�GFH�RIX�TVSXIGXIH�EVIEW�TVSXIGXIH�EVIEW�ERH�FMSPSKMGEP�GSVVMHSVW�FLYXER�

1.4.7 Protected Areas

8LI�TVSXIGXIH�EVIE��4%
�RIX[SVO�SJ�&LYXER�GSR-
WMWXW� SJ� ƼZI� 2EXMSREP� 4EVOW� �24
�� JSYV� ;MPHPMJI�
7ERGXYEVMIW� �;7
�� SRI� 7XVMGX� 2EXYVI� 6IWIVZI�
�726
��RMRI�&MSPSKMGEP�'SVVMHSVW��&'
��ERH�E�6S]EP�
&SXERMGEP�4EVO��6&4
��8LI�XSXEP�4%�GSZIVW�����	�

SJ�XLI�GSYRXV]ƅW�EVIE��8EFPI����WLS[W�XLI�HIXEMPIH�
MRJSVQEXMSR� SR� XLI� GSZIVEKI� SJ� XLI� TVSXIGXIH�
EVIE��8LI�4%�W]WXIQ�MR�&LYXER�MW�YRMUYI�FIGEYWI�
XLIVI�EVI�LYQER�WIXXPIQIRXW�[MXLMR�XLI�TVSXIGX-
IH�EVIEW�XLEX�TPE]�ER�IWWIRXMEP�VSPI�MR�GSRWIVZE-
XMSR��8LMW�GSRXVEWXW�[MXL�SXLIV�TEVXW�SJ�XLI�[SVPH�
[LIVI�GSQQYRMXMIW�MR�XLI�4%W�EVI�VIPSGEXIH���

Figure 18: Protected Area of Bhutan61
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Table 13: List of Protected Area and Biological Corridors with Area and Dzongkhag62

Protected Areas 2SXMƼGEXMSR�
Year

Gazettement 
year

Establishment 
Year

Dzongkhags Total Area 
(sq.km)

;ERKGLYGO�'IRXIRRMEP�
4EVO

���� ���� ���� +EWE��
;ERKHYITLSHVERK��
&YQXLERK��8VSRKWE��
Lhuentse

��������

.MKQI�(SVNM�2EXMSREP�4EVO ���� ���� ���� 4YREOLE��+EWE��
8LMQTLY��4EVS

��������

.MKQI�7MRK]I�;ERKGLYGO�
2EXMSREP�4EVO

���� ���� ���� 8VSRKWE��;ERKHYI��
7EVTERK��8WMVERK��
Zhemgang

��������

&YQHIPMRK�;MPHPMJI�7ERG�
XYEV]

���� ���� ���� 8VEWLM]ERKXWI��
0LYIRXWI��1SRKEV

��������

6S]EP�1EREW�2EXMSREP�
4EVO

���� ���� ���� 7EVTERK��>LIQKERK ��������

8LVYQWLMRKPE�2EXMSREP�
4EVO

���� ���� ���� &YQXLERK��
0LYIRXWI�1SRKEV��
Zhemgang

������

7EOXIR�;MPHPMJI�7ERGXYEV]� ���� ���� 8VEWLMKERK��7EQHVYT�
.SRKOLEV

������

8SSVWE�7XVMGX�2EXYVI�
6IWIVZI

���� Haa ������

/LEPMRK�;MPHPMJI�7ERGXYEV]� ���� 7EQHVYT�.SRKOLEV ������

4LMFWSS�;MPHPMJI�
7ERGXYEV]

���� 7EVTERK��(EKERE ������

Total Protected Area Network 16,394.43

&MSPSKMGEP�'SVVMHSVW��&'
��
2MRI�&MSPSKMGEP�'SVVMHSVW

,EE��4EVS��8LMQTLY��4YREOLE��;ERKHYITLSHVERK��7EVTERK��8WMVERK��8VSRKWE��
>LIQKERK��&YQXLERK��1SRKEV��0LYIRXWI��8VEWLMKERK��7EQHVYT�.SRKOLEV��
8VEWLM]ERXWI�

��������

3XLIVW��6S]EP�&SXERMGEP�
4EVO��0EQTIPVM

���� ���� ���� �����

Total Area of Protected Area Systems (PAs) in Bhutan 19,966.15

Percentage cover of PAs 52%

��� �7SYVGI��4VSXIGXIH�EVIEW�ERH�&MSPSKMGEP�GSVVMHSVW�SJ�&LYXER�`�&LYXER�&MSHMZIVWMX]�

ː̍˔� �!ķĢĿÖŶā��ũŋƩķā

&LYXERƅW� GPMQEXI� MW� RSXEFP]� HMZIVWI�� JIEXYVMRK�
XLVII�HMWXMRGX�GPMQEXMG�^SRIW��WYFXVSTMGEP��XIQTIV-
EXI��ERH�EPTMRI��7SYXLIVR�&LYXER�LEW�E�LSX�ERH�
LYQMH�WYFXVSTMGEP�GPMQEXI�[MXL�EZIVEKI�XIQTIV-

EXYVI�ZEVMEXMSRW�FIX[IIR����XS���£'�XLEX�VIQEMR�
JEMVP]�WXEXMG�XLVSYKLSYX�XLI�]IEV��8LI�GIRXVEP�TEVXW�
SJ� XLI� GSYRXV]� GSRWMWX� SJ� E� XIQTIVEXI� GPMQEXI�
[MXL�[EVQ�WYQQIVW�ERH�GSSP��HV]�[MRXIVW�[LMPI�
XLI�LMKLIV�TEVXW��EFSZI�������Q��XLI�%PTMRI�^SRI
�
LEZI�ZIV]�WLSVX��GSSP�WYQQIVW�ERH�[MRXIVW�[MXL�
WYFWXERXMEP�WRS[JEPP��8LMW�HMZIVWMX]� MW�JYVXLIV�IR-
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LERGIH�F]�ZEVMSYW�QMGVS�GPMQEXIW�VIWYPXMRK�JVSQ�
WMKRMƼGERX�GLERKIW�MR�IPIZEXMSR�ERH�XSTSKVETL]��
8[S� TVMQEV]� JEGXSVW� MRƽYIRGMRK� XLI� ZEVMEXMSR�
MR� QIER� XIQTIVEXYVI� ERH� TVIGMTMXEXMSR� EVI� XLI�
GSYRXV]ƅW�ZEWX�EPXMXYHI�HMJJIVIRGIW�ERH�XLI�MQTEGX�
SJ�XLI�2SVXL�-RHMER�QSRWSSRW��&LYXERƅW�TSWMXMSR�
EX�XLI�RSVXLIVR�IHKI�SJ�XLI�XVSTMGEP�GMVGYPEXMSR�MW�
GVYGMEP�MR�WLETMRK�MXW�GPMQEXI�

1.5.1 General Climate Features

&LYXERƅW� KIRIVEP� GPMQEXI� JIEXYVIW� LEZI� FIIR�
QSWX�VIGIRXP]�HIWGVMFIH�F]�2',1������
�ERH�EVI�
VIMXIVEXIH�MR�XI\XFS\�����

1.5.2  Historical climate trends

8LI�MRGVIEWI�MR�XIQTIVEXYVI�MR�&LYXER�[EW�WIIR�
WMRGI�������[MXL�QMRMQYQ�XIQTIVEXYVIW�MRGVIEW-
MRK�EX�E�JEWXIV�VEXI�XLER�QE\MQYQ�XIQTIVEXYVIW����
8LI� SFWIVZEXMSREP� HEXE� FIX[IIR� ������ �����
GSRƼVQW� XLMW� XVIRH����8LI�SFWIVZIH�GPMQEXSPSK]�
HIVMZIH�JVSQ�'69�HEXE�WLS[W�XLEX�XLI�WSYXLIVR�
TEVX�SJ�XLI�GSYRXV]�LEW�E�LMKLIV�XIQTIVEXYVI��FYX�
HIGEHEP� EREP]WMW� SJ� XLI� XIQTIVEXYVI� EW� HIVMZIH�
JVSQ�)6%��VIEREP]WMW�WLS[W�XLEX�E�KVIEXIV�QEK-
RMXYHI�SJ�TSWMXMZI�GLERKI�FSXL�MR�QE\MQYQ�ERH�
QMRMQYQ� WYVJEGI� EMV� XIQTIVEXYVI� MR� XLI� RSVXL�
ERH�[IWXIVR�TEVX�SJ�&LYXER�XLER�WSYXL�MR�XLI�VI-
GIRX�TEWX�

��� LXXTW���YRJGGG�MRX�WMXIW�HIJEYPX�ƼPIW�VIWSYVGI�2%4�&LYXER������THJ�
��� �LXXTW���[[[�RGLQ�KSZ�FX�EXXEGLQIRX�GOƼRHIV�YWIVƼPIW�ƼPIW�&LYXER	��'PMQEXI	��4VSNIGXMSR	��6ITSVX�THJ�

Box 1: Main climate features of Bhutan 
(Excerpt from NCHM, 2019)

•� 8LI� VEMRJEPP� VIKMQI� SJ� &LYXER� MW� GSRXVSPPIH� F]� 7SYXL-
[IWX�QSRWSSR�GMVGYPEXMSR�XLEX�TVIZEMPW�SZIV�XLI�-RHMER�
WYF�GSRXMRIRX�HYVMRK�WYQQIV�QSRXLW��8LMW�TVSHYGIW�E�
WIEWSREP�G]GPI�[MXL�VEMR]�WYQQIV�WIEWSRW�SZIV�QSWX�
SJ�XLI�GSYRXV]�PEWXMRK�JVSQ�.YRI�XS�7ITXIQFIV��(YVMRK�
XLMW�TEVX�SJ�XLI�]IEV��QSWX�SJ�XLI�GSYRXV]�LEW�ER�EPQSWX�
WYF�XVSTMGEP� GPMQEXI�� TEVXMGYPEVP]� XLI� WSYXLIVR� (^SRK-
OLEKW��8LIVIJSVI�� XLIWI�EVIEW�EVI�TVSRI� XS�HV]� WTIPPW�
ERH�HVSYKLX�MRHYGIH�F]�XLI�ZEVMEFMPMX]�SJ�QSRWSSR�VEMR-
JEPP���

•� 8LI� GSRXVSP� I\IVXIH� F]� XLI� HV]� [MRXIV�XMQI� EMV� QEWW�
JVSQ�XLI�RSVXLIVR�LMKL�PEXMXYHIW�HYVMRK�XLI�[MRXIV�WIE-
WSRW�MW�TVMQEVMP]�QSHYPEXIH�F]�[LEX�MW�TSTYPEVP]�ORS[R�
EW�XLI�ƈ[IWXIVR�HMWXYVFERGIWƉ�FVMRKMRK�E�XIQTIVEXI�RE-
XYVI�XS�&LYXERƅW�GPMQEXI��8LMW�EPWS�VIWYPXW� MR�XIQTIVE-
XYVI� ZEVMEXMSRW� ERH� XLI� PMXXPI� VEMRJEPP�WRS[JEPP� VIGIMZIH�
HYVMRK�XLI�SXLIV[MWI�HV]�[MRXIVW���

•� 4IVMSHMG�MQTEGX�F]�VIQRERXW�SJ�G]GPSRMG�W]WXIQW�XLEX�
WSQIXMQIW�GVSWW� XLVSYKL� -RHME� JVSQ� XLI�&E]�SJ�&IR-
KEP�EPWS�VIWYPX�MR�LMKL�VEMRJEPP�IZIRXW��TEVXMGYPEVP]�MR�XLI�
IEWXIVR�EVIEW��7SYXLIVRQSWX�EVIEW�SJ�XLI�GSYRXV]�EVI�
TVSRI� XS� WIZIVI� XLYRHIVWXSVQW�HYVMRK� XLI�QSRXLW�SJ�
%TVMP� XS�.YRI�HYI� XS�WXVSRK�WYQQIVXMQI�LIEXMRK�ERH�
XLI� HIZIPSTQIRX� SJ� WXVSRK� GSRZIGXMZI� W]WXIQW�� *YV-
XLIV�RSVXL��HYVMRK�XLI�XVERWMXMSR�QSRXLW�SJ�EYXYQR�SV�
WTVMRK��WYGL�W]WXIQW�GER�GEYWI�HEQEKMRK�LEMPWXSVQW��

•� &LYXER� LEW� JSYV� WIEWSRW� �� XLI� [MRXIV� WIEWSR� JVSQ�
(IGIQFIV�XS�*IFVYEV]��XLI�WTVMRK�WIEWSR�JVSQ�1EVGL�
XS�1E]��XLI�WYQQIV�WIEWSR�JVSQ�.YRI�XS�7ITXIQFIV��
ERH�XLI�EYXYQR�WIEWSR�SJ�3GXSFIV�ERH�2SZIQFIV��8LI�
7SYXL[IWX� SV� 7YQQIV� 1SRWSSR� �.YRI�7ITXIQFIV��
..%7
�GSRXVMFYXIW�EFSYX���	�XS� XLI� XSXEP�ERRYEP� VEMR-
JEPP�SJ�&LYXER�[MXL�XLI�LMKLIWX�EQSYRX�VIGIMZIH�MR�XLI�
QSRXL�SJ�.YP]�JSPPS[IH�F]�%YKYWX��8LI�WTVMRK��1EVGL�
1E]��1%1
�ERH�EYXYQR� �3GXSFIV�2SZIQFIV
� TIVMSHW�
GSRXVMFYXI�EFSYX����	�XS�XLI�XSXEP�ERRYEP�VEMRJEPP�
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Figure 19: Observed climatology of average maximum surface air temperature 1991-2020 (left) 
and average annual maximum surface air temperature trend per decade 1971-2020 (right) in 
Bhutan58

Figure 20: Observed climatology of average minimum surface air temperature 1991-2020 (left) 
and average annual minimum surface air temperature trend per decade 1971-2020 (right)58

8LI�MRGVIEWI�MR�XIQTIVEXYVI�LEW�FIIR�WLEVTIV�MR�
VIGIRX� HIGEHIW� ����������
�QEMRP]� GSRXVMFYXIH�
F]� +,+� IQMWWMSR� ERH� WSGMSIGSRSQMG� HIZIPST-
QIRX��8LI� VIGIRX� HIGEHIW� LEZI� EPWS�[MXRIWWIH�

E� KVIEXIV� RYQFIV� SJ� LMKL� EMV� XIQTIVEXYVI�VIPEX-
IH� I\XVIQI� IZIRXW� �WYGL� EW� LIEX[EZIW
� [MXL�
QE\MQYQ� XIQTIVEXYVI� WMKRMƼGERXP]� HIZMEXMRK�
JVSQ� XLI�QIER�QSRXLP]�QE\MQYQ� XIQTIVEXYVI�
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SZIV�XLI�GPMQEXSPSK]�SJ������������8LI�HIGEHEP�
GLERKI� MR� XLI�QMRMQYQ� XIQTIVEXYVI� MW� WLEVTIV�
XLER� XLI�QE\MQYQ� XIQTIVEXYVI��%�LMKLIV�RYQ-
FIV�SJ�I\XVIQI�IZIRXW�VIPEXIH�XS�PS[�XIQTIVEXYVI�

�PMOI�GSPH�[EZIW
�[IVI�SFWIVZIH�MR�XLI�TEWX�[LMGL�
GSRƼVQW�XLI�MRGVIEWI�MR�QMRMQYQ�XIQTIVEXYVI�MR�
XLI�VIGIRX�HIGEHIW�

DĢėŽũā�ˑː̆��ƑāũÖėā�ĿÖƗĢĿŽĿ�ŭŽũĕÖóā�ÖĢũ�ŶāĿťāũÖŶŽũā�Ŷũāłùŭ�ƒĢŶĞ�ŭĢėłĢƩóÖłóā�Ŷũāłù�ťāũ�ùāóÖùā̇�
1951-202058

Figure 22: Change in event intensity of maximum daily maximum temperature, 1951-202058

51 

waves) were observed in the past which confirms the increase in minimum temperature in the 

recent decades. 

Figure 21: Average maximum surface air temperature trends with significance trend per decade, 

1951-202058 

52 

 

 

Figure 22: Change in event intensity of maximum daily maximum temperature, 1951-202058 

 

Figure 23: Average minimum surface air temperature trends with significance trend per decade, 
1951-202058 
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DĢėŽũā�ˑ˒̆��ƑāũÖėā�ĿĢłĢĿŽĿ�ŭŽũĕÖóā�ÖĢũ�ŶāĿťāũÖŶŽũā�Ŷũāłùŭ�ƒĢŶĞ�ŭĢėłĢƩóÖłóā�Ŷũāłù�ťāũ�ùāóÖùā̇�
1951-202058

Figure 24: Change in event intensity of minimum of daily minimum temperature, 1951-2020

-R�KIRIVEP��XLI�ERRYEP�TVIGMTMXEXMSR�MW�LMKLIV�MR�XLI�
WSYXLIVR�TEVX�SJ�XLI�GSYRXV]��[LMGL�HIGVIEWIW�EW�
[I� QSZI� RSVXL[EVHW�� 8LI� ERRYEP� TVIGMTMXEXMSR�
XVIRH�TIV�HIGEHI�WLS[W�XLEX�WSQI�SJ�XLI�HMWXVMGXW�
MR�XLI�GIRXVEP�ERH�WSYXL�IEWXIVR�TEVXW�SJ�&LYXER�
receive more rainfall than the other parts of the 
GSYRXV]�� 8LI� HIGEHEP� XVIRH� WLS[W� XLEX� MR� XLI�

PSRK� XIVQ� ����������
� ERRYEP� TVIGMTMXEXMSR� LEW�
HIGVIEWIH��,S[IZIV��MR�VIGIRX�HIGEHIW�������SR-
[EVHW
�XLIVI�LEW�FIIR�ER�MRGVIEWI�MR�TVIGMTMXEXMSR�
MR�&LYXER��*VSQ������SR[EVHW��XLI�MRGVIEWI�LEW�
FIIR� WXIITIV�� 8LI� -4''ƅW� WM\XL� EWWIWWQIRX� VI-
port projects an increase in heavy precipitation in 
XLI�,MQEPE]ER�TEVX�SJ�&LYXER�MR�XLI���WX�GIRXYV]��

52 

 

 

Figure 22: Change in event intensity of maximum daily maximum temperature, 1951-202058 

 

Figure 23: Average minimum surface air temperature trends with significance trend per decade, 
1951-202058 
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Figure 24: Change in event intensity of minimum of daily minimum temperature, 1951-2020 

In general, the annual precipitation is higher in the southern part of the country, which decreases 

as we move northwards. The annual precipitation trend per decade shows that some of the districts 

in the central and south-eastern parts of Bhutan receive more rainfall than the other parts of the 

country. The decadal trend shows that in the long term (1950-2020) annual precipitation has 

decreased. However, in recent decades (1970 onwards) there has been an increase in precipitation 

in Bhutan. From 1990 onwards, the increase has been steeper. The intensity of extreme events 

related to precipitation does not show any significant trend. The IPCC's sixth assessment report 

projects an increase in heavy precipitation in the Himalayan part of Bhutan in the 21st century. 

Increase in both annual and summer monsoons are likely across the rest of the country with larger 

internal variability. The report also highlighted that the snow cover in the high mountains in Asia 

has been reducing since the early 21st century and glaciers have thinned, retreated, and lost mass 

since the 1970s. Increasing temperature and precipitation in this region can increase the occurrence 

of glacial lake outburst floods and landslides over moraine-dammed lakes66.

                                                 
66 https://www.nchm.gov.bt/attachment/ckfinder/userfiles/files/Bhutan%20Climate%20Projection%20Report.pdf  



FIRST BIENNIAL TRANSPARENCY REPORT TO 
THE UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE 31

-RGVIEWI�MR�FSXL�ERRYEP�ERH�WYQQIV�QSRWSSRW�
EVI�PMOIP]�EGVSWW�XLI�VIWX�SJ�XLI�GSYRXV]�[MXL�PEVK-
IV�MRXIVREP�ZEVMEFMPMX]��8LI�VITSVX�EPWS�LMKLPMKLXIH�
XLEX�XLI�WRS[�GSZIV�MR�XLI�LMKL�QSYRXEMRW�MR�%WME�
LEW� FIIR� VIHYGMRK� WMRGI� XLI� IEVP]� ��WX� GIRXY-

��� �LXXTW���[[[�RGLQ�KSZ�FX�EXXEGLQIRX�GOƼRHIV�YWIVƼPIW�ƼPIW�&LYXER	��'PMQEXI	��4VSNIGXMSR	��6ITSVX�THJ�

V]�ERH�KPEGMIVW�LEZI� XLMRRIH�� VIXVIEXIH��ERH� PSWX�
QEWW� WMRGI� XLI� ����W�� -RGVIEWMRK� XIQTIVEXYVI�
ERH�TVIGMTMXEXMSR� MR� XLMW� VIKMSR�GER� MRGVIEWI�XLI�
SGGYVVIRGI� SJ� KPEGMEP� PEOI� SYXFYVWX� ƽSSHW� ERH�
PERHWPMHIW�SZIV�QSVEMRI�HEQQIH�PEOIW���

Figure 25: Observed climatology of precipitation in Bhutan (1991-2020) (left) and Annual precip-
itation.
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Figure 25: Observed climatology of precipitation in Bhutan (1991-2020) (left) and Annual 

precipitation. 

 

Figure 26: Precipitation annual trend with significance of trend per decade, 1951-2020 
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Figure 27: Change in event intensity of average largest 5-day cumulative precipitation 1951- 2020

1.5.3 Present Scenario

%TTVS\MQEXIP]���	�SJ�&LYXERƅW�TVIGMTMXEXMSR�SG-
GYVW�HYVMRK�XLI�QSRWSSR�WIEWSR��[LMPI�TVI�QSR-
WSSR�VEMRJEPP�GSRXVMFYXIW�EFSYX���	��8LI�ERRYEP�
EZIVEKI�VEMRJEPP��EVIE�EZIVEKI
�[EW���������QQ�
MR�������8LI�GSYRXV]�EW�E�[LSPI�VIGIMZIH�WPMKLXP]�
FIPS[�RSVQEP�VEMRJEPP�EKEMRWX�XLI�PSRK�XIVQ�EZIV-
EKI��8LI�LMKLIWX����LSYV�VEMRJEPP�[EW�VIGSVHIH�EX�
&LYV��7EVTERK�(^SRKOLEK�[MXL�������QQ��+EWE�
(^SRKOLEK� I\TIVMIRGIH� XLI� LMKLIWX� RYQFIV� SJ�

VEMR]�HE]W�[MXL�����HE]W��VEMR]�HE]W�EVI�HIƼRIH�
EW� VEMRJEPP� KVIEXIV� XLER� SV� IUYEP� XS� ��QQ
� HMW-
TPE]IH�FIPS[��-X�MW�XS�FI�RSXIH�XLEX�E�KVIEXIV�RYQ-
FIV�SJ�VEMR]�HE]W�HSIW�RSX�XVERWPEXI�XS�QSVI�EG-
GYQYPEXIH�VEMR��,S[IZIV��XLI�LMKLIWX�XSXEP�ERRYEP�
VEMRJEPP� [EW� VIGSVHIH� EX� 4LYIRXWLSPMRK�� 'LYOLE�
(^SRKOLEK� [MXL� �������� QQ�� 7MTWY�� ;ERKHYI�
4LSHVERK�(^SRKOLEK�[MXL���������QQ�JSPPS[IH�
F]�&LYV�[MXL���������QQ66��
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Figure 27: Change in event intensity of average largest 5-day cumulative precipitation 1951- 
2020 

1.5.3 Present Scenario 
Approximately 70% of Bhutan's precipitation occurs during the monsoon season, while pre-

monsoon rainfall contributes about 20%. The annual average rainfall (area average) was 1794.30 

mm in 2023. The country as a whole received slightly below-normal rainfall against the long-term 

average. The highest 24-hour rainfall was recorded at Bhur, Sarpang Dzongkhag with 306.0 mm. 

Gasa Dzongkhag experienced the highest number of rainy days with 200 days (rainy days are 

defined as rainfall greater than or equal to 1 mm) displayed below. It is to be noted that a greater 

number of rainy days does not translate to more accumulated rain. However, the highest total 

annual rainfall was recorded at Phuentsholing, Chukha Dzongkhag with 6549.10 mm, Sipsu, 

Wangdue Phodrang Dzongkhag with 5604.10 mm followed by Bhur with 5376.20 mm67.  

                                                 
67 nchm.gov.bt/attachment/ckfinder/userfiles/files/State of Climate%2C 2023.pdf �
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Figure 28: Annual accumulated rainfall67.

��� 2EXMSREP�%HETXEXMSR�4PER��2%4
�SJ�XLI�/MRKHSQ�SJ�&LYXER������

8LI�ERRYEP�EZIVEKI�QE\MQYQ�XIQTIVEXYVI�[EW�
�����q'� ERH� XLI� QMRMQYQ� XIQTIVEXYVI� [EW�
�����q'� EGVSWW� XLI� GSYRXV]�� 8LI� LMKLIWX� HEMP]�
QE\MQYQ�XIQTIVEXYVI�[EW�VIGSVHIH�EX�4LYIRX-
WLSPMRK�QIXISVSPSKMGEP� WXEXMSR�� VIEGLMRK� ����q'�
[LMPI� XLI� PS[IWX� HEMP]� QMRMQYQ� XIQTIVEXYVI�

[EW�VIGSVHIH�EX�,EE�(^SRKOLEK�QIXISVSPSKMGEP�
WXEXMSR�� HVSTTMRK� XS� �����q'��,EE�I\TIVMIRGIH�E�
KVIEXIV�RYQFIV�SJ�HE]W�[MXL�XLI�QMRMQYQ�XIQ-
TIVEXYVI� FIPS[� SV� IUYEP� XS� ^IVS� [MXL� ���� HE]W�
�QMRMQYQ�XIQTIVEXYVI� !�
��
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Figure 29: Average annual maximum temperature68.

Figure 30: Average annual minimum temperature in 202069

��� 2EXMSREP�%HETXEXMSR�4PER��2%4
�SJ�XLI�/MRKHSQ�SJ�&LYXER������
��� �LXXTW���[[[�RGLQ�KSZ�FX�EXXEGLQIRX�GOƼRHIV�YWIVƼPIW�ƼPIW�8QMR�TRK�
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1.5.4 Future climate projection

1.5.4.1 Annual precipitation

8LI� ƼKYVI� FIPS[� WLS[W� XLI� TVSNIGXIH� WTEXMEP�
HMWXVMFYXMSR� SJ� XSXEP� ERRYEP� TVIGMTMXEXMSR� YRHIV�
FEWIPMRI� ERH� GLERKIW� MR� XSXEP� ERRYEP� TVIGMTMXE-
XMSR� MR� XLI� RIEV� XIVQ� �F]� ����
� YRHIV� HMJJIVIRX�
774W��9RHIV�XLI�FEWIPMRI�WGIREVMS��XLI�WSYXLIVR�
TEVX�SJ�&LYXER�VIGIMZIW�XLI�LMKLIWX�VEMRJEPP��6EMR-
JEPP� MW� VIPEXMZIP]� PIWW� XS[EVHW� XLI� RSVXLIVR� TEVXW�
SJ� XLI� GSYRXV]�� � 9RHIV� EPP� XLVII� GPMQEXI� GLERKI�
WGIREVMSW�� EPXLSYKL� XLI� WTEXMEP� HMWXVMFYXMSR� SJ�
GLERKIW�MR�VEMRJEPP�F]������MW�WMQMPEV��XLI�ZEVMEXMSR�
JVSQ� XLI�FEWIPMRI� MW� HMJJIVIRX��2SVXL��[IWX�� GIR-

XVEP�� ERH� WSYXL�[IWXIVR� HMWXVMGXW� EVI� PMOIP]� XS� VI-
GIMZI�QSVI�TVIGMTMXEXMSR�XLER�FEWIPMRI��9RHIV�XLI�
774������WGIREVMS��XLI�LMKLIWX�MRGVIEWI�MW�PMOIP]�MR�
;ERKHYI�4LSHVERK�JSPPS[IH�F]�+EWE��4YREOLE��
&YQXLERK��ERH�8LMQTLY�(^SRKOLEKW��;LIVIEW�
XLI� IEWX� ERH� WSYXL�IEWXIVR� HMWXVMGXW� �4IQEKEX-
WLIP�� 7EQHVYT� .SRKOLEV�� 7EVTERK�� 8VEWLMKERK��
ERH�8VEWLM�=ERKXWI
�EVI�PMOIP]�XS�VIGIMZI�PIWW�TVI-
GMTMXEXMSR�XLER�XLI�FEWIPMRI��9RHIV�774������ERH�
774������WGIREVMSW��XLI�MRGVIEWI�MR�TVIGMTMXEXMSR�
MW�PIWW�GSQTEVIH�XS�774�������,S[IZIV��4YREOLE��
+EWE��7EQXWI��8LMQTLY��4EVS��ERH�,EE�EVI�WSQI�
SJ�XLI�HMWXVMGXW�[LIVI�XLI�MRGVIEWI�MR�TVIGMTMXEXMSR�
MW�QSVI��

Figure 31: Total annual precipitation under baseline scenario and change in total annual 
precipitation from baseline under SSP1 2.6, SSP2 4.5 and SSP3 7.0 scenario by 2040
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&]� ������ XLI� TVIGMTMXEXMSR� MW� PMOIP]� XS� MRGVIEWI�
EGVSWW�XLI�GSYRXV]�EPXLSYKL�XLI�MRGVIEWI�MW�QSVI�
MR� XLI� RSVXL�� [IWX�� GIRXVEP� ERH� WSYXL�[IWXIVR�
HMWXVMGXW� ERH� PIWW� MR� IEWX� ERH� WSYXLIEWXIVR� HMW-
XVMGXW�� 9RHIV� 774�� ����� XLI� XSXEP� ERRYEP� TVIGMT-
MXEXMSR� QE]� MRGVIEWI� YT� XS� ��QQ� MR� 4YREOLE�
(^SRKOLEK�� 9RHIV� 774�� ���� ERH� 774�� ���� XLI�
TVSNIGXIH� MRGVIEWI� MW� PIWW�XLER�774������EGVSWW�
XLI� GSYRXV]��,S[IZIV�� F]������ XLI� MRGVIEWI�[MPP�
FI�QSVI�MR�XLI�LMKLIV�IQMWWMSR�WGIREVMS��,S[IZ-
IV��;ERKHYI�4LSHVERK��+EWE��4YREOLE��8LMQTLY��
4EVS��(EKERE��'LLYOLE��8VSRKWE��ERH�7EQXWI�EVI�
I\TIGXIH�XS�VIGIMZI�GSQTEVEXMZIP]�LMKLIV�VEMRJEPP�
XLER�XLI�SXLIV�HMWXVMGXW�MR�EPP�XLVII�WGIREVMSW��&]�

������EPP�XLI�HMWXVMGXW�EVI�PMOIP]�XS�VIGIMZI�EX�PIEWX�
��QQ�QSVI�XSXEP�ERRYEP�TVIGMTMXEXMSR�XLER�FEWI-
PMRI��1SVI�XLER�E����QQ�MRGVIEWI�MW�PMOIP]�MR�,EE��
7EQXWI��4EVS��4YREOLE��8LMQTLY��'LLYOLE��+EWE�
ERH� ;ERKHYI� 4LSHVERK�� 9RHIV� 774�� ���� XLI�
LMKLIWX� MRGVIEWI� MW� PMOIP]� MR� 4YREOLE� �����QQ
�
JSPPS[IH�F]�+EWE��8LMQTLY��4EVS��&YQXLERK�ERH�
;ERKHYI� 4LSHVERK� [LMGL� EVI� PMOIP]� XS� VIGIMZI�
EVSYRH����QQ�QSVI�TVIGMTMXEXMSR�XLER�XLI�FEWI-
PMRI�� 9RHIV� XLI�[SVWX�GEWI� WGIREVMS�� EPP� XLI� HMW-
XVMGXW�EVI� PMOIP]� XS� VIGIMZI�EX� PIEWX����QQ�QSVI�
TVIGMTMXEXMSR� JVSQ� XLI�FEWIPMRI�[MXL� XLI�LMKLIWX�
MRGVIEWI�MR�4YREOLE�

Figure 32: Total annual precipitation under baseline scenario and change in total annual precipi-
tation from baseline under SSP1 2.6, SSP2 4.5 and SSP3 7.0 scenario by 2060
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Figure 33: Total annual precipitation under the baseline scenario and change in total annual pre-
cipitation from baseline under SSP1 2.6, SSP2 4.5, and SSP3 7.0 scenario by 2100

1.5.4.2 Annual temperature

-R�&LYXER�� XIQTIVEXYVI�ZEVMIW�[MHIP]�HYI� XS� XLI�
HVEQEXMG� ZEVMEXMSRW� MR� XLI� IPIZEXMSR�� -R� KIRIVEP��
XIQTIVEXYVIW�EVI�LMKLIV� MR� XLI�WSYXLIVR�TEVX�SJ�
XLI�GSYRXV]�ERH�HIGVIEWI�RSVXL[EVHW��-4''�%6��
LEW�LMKLPMKLXIH� XLEX� IPIZEXMSR�HITIRHIRX�[EVQ-
MRK�MW�PMOIP]�XS�GSRXMRYI�MR�XLI�QSYRXEMR�VIKMSRW�MR�
%WME�YRHIV�GPMQEXI�GLERKI�GSRHMXMSRW��%HHMXMSR-
EPP]��XLI�VEXI�SJ�[EVQMRK�QMKLX�FI�EQTPMƼIH�[MXL�
IPIZEXMSR�� JSV� I\EQTPI�� XLI� LMKL�QSYRXEMR� IRZM-
VSRQIRXW�QE]�I\TIVMIRGI�JEWXIV�GLERKIW�MR�XIQ-
TIVEXYVI� XLER� XLSWI� EX� PS[IV� IPIZEXMSRW�� 9RHIV�
GPMQEXI�GLERKI�WGIREVMSW�XLI�XVIRH�VIQEMRW�XLI�
WEQI�� LS[IZIV� XLI�RSVXLIVR�TEVX� MW� PMOIP]� XS� I\-
TIVMIRGI�QSVI� MRGVIEWI� MR� XIQTIVEXYVI� XLER�XLI�

WSYXLIVR� TEVX�� 8LI� ƼKYVI� FIPS[� HIQSRWXVEXIW�
XLI�GLERKIW� MR�EZIVEKI�ERRYEP�QE\MQYQ� �8max
�
ERH�QMRMQYQ�XIQTIVEXYVI��8min
�YRHIV�XLVII�HMJ-
JIVIRX�GPMQEXI�GLERKI�WGIREVMSW�F]������

%GVSWW�EPP�XLI�WGIREVMSW��FSXL�XLI�QMRMQYQ�ERH�
QE\MQYQ� XIQTIVEXYVI� MRGVIEWIW� QSVI� MR� XLI�
RSVXLIVR�HMWXVMGXW�XLER�XLI�HMWXVMGXW�MR�XLI�WSYXL-
IVR� JSSXLMPP��8LI�QE\MQYQ� MRGVIEWI� MR�8max may 
VIEGL�YT�XS������q'��+EWE
�[LMPI�8min YT�XS����q'�
�+EWE
� YRHIV� XLI�[SVWX�GEWI� WGIREVMS� F]� ������
-R� &YQXLERK�� ;ERKHYI� 4LSHVERK�� 0LYIRXWI��
8LMQTLY��4YREOLE��4EVS�ERH�8VSRKWE�XLI�8max is 
PMOIP]�XS�MRGVIEWI�F]�QSVI�XLER����q'�ERH�8min by 
QSVI� XLER����q'�YRHIV� XLI�[SVWX�GEWI�WGIREVMS�
F]������
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Figure 35: Average annual maximum temperature and change in average annual maximum tem-
perature from baseline under SSP1 2.6, SSP2 4.5 and SSP3 7.0 scenario by 2040

61 

likely to increase by more than 1.4°C and Tmin by more than 1.7°C under the worst-case scenario 

by 2040. 

 

Figure 34: Annual mean temperature projection for three different scenarios (ensemble)

 

Figure 35: Average annual maximum temperature and change in average annual maximum 

temperature from baseline under SSP1 2.6, SSP2 4.5 and SSP3 7.0 scenario by 2040 
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Figure 36: Average annual minimum temperature change in average annual minimum tempera-
ture from baseline under SSP1 2.6, SSP2 4.5, and SSP3 7.0 scenario by 2040 in Bhutan

&]������� XLI�QE\MQYQ�ERH�QMRMQYQ�XIQTIVE-
XYVIW�[MPP�MRGVIEWI�QSVI�MR�XLI�RSVXLIVR�HMWXVMGXW��
1E\MQYQ�MRGVIEWI�MR�8max MW�PMOIP]�MR�+EWE��[LMGL�
VERKIW�FIX[IIR����q'��774�����
�XS����q'��774��
���
��-R�&YQXLERK��;ERKHYI�4LSHVERK��0LYIRXWI��
8LMQTLY��4YREOLE��4EVS��ERH�8VSRKWE�8max may 
MRGVIEWI�FIX[IIR����q'��774�����
�XS����q'��774��
���
��8LI�MRGVIEWI�MR�8min�MW�QSVI�XLER�8max across 

XLI� GSYRXV]�� 8LI�1E\MQYQ� MRGVIEWI� MW� PMOIP]� MR�
+EWE��[LMGL� VERKIW� FIX[IIR� ���� q'� �774�� ���
�
XS����� q'� �774�����
��&YQXLERK��;ERKHYI�4LS-
HVERK�� 0LYIRXWI�� 8LMQTLY�� 4YREOLE�� 4EVS� ERH�
8VSRKWE�MRGVIEWI�MR�8min�QMKLX�VERKI�FIX[IIR��q'�
�774�����
�XS����q'��774�����
�F]�������Figure 37 
ERH�Figure 38
�
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Figure 37: Average annual maximum temperature and change in average annual maximum tem-
perature from baseline under SSP1 2.6, SSP2 4.5 and SSP3 7.0 scenario by 2060

Figure 38: Average annual minimum temperature change in average annual minimum tempera-
ture from baseline under SSP1 2.6, SSP2 4.5, and SSP3 7.0 scenario by 2060
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&]�������XLI�QE\MQYQ�MRGVIEWI�MR�8min is likely in 
+EWE�[LIVI�XLI�VMWI�MR�8min�QE]�VIEGL�YT�XS����q'�
YRHIV� 774�� ���� ERH�QE]� KS� FI]SRH� �q'� YRHIV�
774�������8LI�VMWI�MR�8min�MR�SXLIV�HMWXVMGXW�WYGL�EW�
&YQXLERK��;ERKHYI�4LSHVERK��0LYIRXWI��8LMQ-
TLY��4YREOLE��4EVS��ERH�8VSRKWE�8min�QE]�EPWS�KS�
FI]SRH��q'�YRHIV�774������F]�������LS[IZIV�MR�

FIWX�GEWI�WGIREVMS�MX�MW�PMOIP]�XS�VIEGL�NYWX�EFSZI�
�q'�� 0MOI[MWI�� XLI� LMKLIWX� MRGVIEWI� MR� 8max may 
VERKI� FIX[IIR� ���q'� XS� EVSYRH� �q'� �+EWE
� JSP-
PS[IH�F]�&YQXLERK��;ERKHYI�4LSHVERK��0LYIRX-
WI��8LMQTLY��4YREOLE��4EVS�ERH�8VSRKWE�[LIVI�
ER�MRGVIEWI�MR�8max�QE]�VIEGL�QSVI�XLER��q'��
Figure����ERH�Figure 40
�

Figure 39: Average annual maximum temperature and change in average annual maximum tem-
perature from baseline under SSP1 2.6, SSP2 4.5 and SSP3 7.0 scenario by 2100 in Bhutan
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��� �LXXTW���RWF�KSZ�FX�[T�GSRXIRX�YTPSEHW���������2;-7�������THJ�
��� LXXTW���^IVS[EWXIFLYXER�KSZ�FX���b�XI\X!8LI	��2EXMSREP	��;EWXI	��-RZIRXSV]	��7YVZI]�F]	��GSQQIVGMEP	��

YRMXW	��[MXL	�������	��	����
��� �>IVS�;EWXI�&LYXER�������
��2EXMSREP�;EWXI�-RZIRXSV]�7YVZI]�������LXXTW���^IVS[EWXIFLYXER�KSZ�FX�LSQITEKI�

Figure 40: Average annual minimum temperature change in average annual minimum tempera-
ture from baseline under SSP1 2.6, SSP2 4.5, and SSP3 7.0 scenario by 2100 in Bhutan

1.6  Solid Waste Management

&LYXER� MW� JEGMRK� WMKRMƼGERX� GLEPPIRKIW� MR� WSPMH�
[EWXI� QEREKIQIRX�� TVMQEVMP]� HYI� XS� VETMH� YV-
FERM^EXMSR� ERH� TSTYPEXMSR� KVS[XL�� %GGSVHMRK�
XS� XLI� 2EXMSREP�;EWXI� -RZIRXSV]� 7YVZI]� �2;-7
�
������ &LYXER� KIRIVEXIW� ETTVS\MQEXIP]� �������
QIXVMG�XSRW�SJ�WSPMH�[EWXI�HEMP]��[MXL�LSYWILSPHW�

GSRXVMFYXMRK� XLI� PEVKIWX�WLEVI�EX������	��*MKYVI�
��
����8LI�EZIVEKI�LSYWILSPH�[EWXI�KIRIVEXMSR�MW�
EFSYX� ���� OK�TIV� HE]� MR� YVFER�EVIEW�� GSQTEVIH�
XS����� OK� MR� VYVEP� EVIEW����,S[IZIV�� SZIV���	�SJ�
LSYWILSPHW� PEGO�EGGIWW� XS�TVSTIV�[EWXI�GSPPIG-
XMSR�WIVZMGIW��TEVXMGYPEVP]� MR� VYVEP� VIKMSRW��[LIVI�
SRP]���	�LEZI�EGGIWW�XS�WYGL�WIVZMGIW���
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��� �2EXMSREP�;EWXI�-RZIRXSV]�7YVZI]��2;-7�����
�&LYXER
��� �2EXMSREP�;EWXI�-RZIRXSV]�7YVZI]��2;-7�����
�&LYXER

1.6.1 Composition of waste

*MKYVI����HITMGXW�XLI�GSQTSWMXMSR�SJ�[EWXI�JVSQ�
HMJJIVIRX�WSYVGIW�I\TVIWWIH�EW�TIVGIRXEKIW��3YX�
SJ�E� XSXEP�[EWXI�KIRIVEXMSR�SJ������18�TIV�HE]��
EVSYRH� ��	� MW� EXXVMFYXIH� XS� JSSH� [EWXI�� [LMGL�

IRGSQTEWWIW�EPP� OMXGLIR�[EWXI�� MRGPYHMRK�ZIKI-
XEFPIW�� JVYMXW��ERH� PIJXSZIV� JSSH�� -R�WIGSRH�TPEGI�
MW� TPEWXMG� [EWXIƂGSQTVMWMRK� WSJX� TPEWXMGW�� 4)8�
FSXXPIW��ERH�,(4)ƂEGGSYRXMRK�JSV�����	��8LMW�MW�
JSPPS[IH�F]�TETIV�ERH�GEVHFSEVH��[LMGL�QEOI�YT�
�����	�SJ�XLI�XSXEP�[EWXI�

Figure 42: Waste Composition in Percentage74
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ː̍˖� ��ŋóĢŋ�1óŋłŋĿĢó��ũŋƩķā

&LYXER�SƾGMEPP]�KVEHYEXIH�JVSQ�XLI�0IEWX�(IZIP-
STIH� 'SYRXV]� �0('
� GEXIKSV]� EW� VIGSKRM^IH� F]�
XLI�9RMXIH�2EXMSRW�+IRIVEP�%WWIQFP]��92+%
�MR�
��������

&LYXERƅW�IGSRSQMG�HIZIPSTQIRX�TSPMG]�MW�KYMHIH�
F]�XLI�SZIVEVGLMRK�TLMPSWSTL]�SJ�+VSWW�2EXMSREP�
,ETTMRIWW��+2,
��[LMGL�MW�FEWIH�SR�JSYV�TMPPEVW��

�M
� 7YWXEMREFPI�IGSRSQMG�HIZIPSTQIRX��
�MM
� 4VIWIVZEXMSR�ERH�TVSQSXMSR�SJ�GYPXYVI�ERH�

XVEHMXMSR��
�MMM
� 'SRWIVZEXMSR�SJ�XLI�IRZMVSRQIRX��ERH�
�MZ
� +SSH�KSZIVRERGI��

,S[IZIV��EGLMIZMRK�WYWXEMREFPI�IGSRSQMG�KVS[XL�
VIQEMRW�E�WMKRMƼGERX�GLEPPIRKI��EW�MX�MW�TVMQEVMP]�
ƼRERGIH�F]�I\XIVREP�EMH���

��� �LXXTW���[[[�YR�SVK�HIZIPSTQIRX�HIWE�HTEH������FLYXER�KVEHYEXIW�JVSQ�PHG�WXEXYW��
��� �LXXTW���[[[�[IJSVYQ�SVK�WXSVMIW���������PIWWSRW�JVSQ�FLYXER�IGSRSQMG�HIZIPSTQIRX��
��� LXXTW���[[[�RWF�KSZ�FX�LXXTW�[[[�RWF�KSZ�FX�[T�GSRXIRX�YTPSEHW�HPQCYTPSEHW���������REW������JSV�[IF�THJ��
��� LXXTW���[[[�RWF�KSZ�FX�LXXTW�[[[�RWF�KSZ�FX�[T�GSRXIRX�YTPSEHW�HPQCYTPSEHW���������REW������JSV�[IF�THJ��
��� ����*MZI�=IEV�4PER

1.7.1  Macro-economy

&LYXER� MW� SRI� SJ� XLI� [SVPHƅW� WQEPPIWX� IGSRS-
QMIW��[MXL�E�+(4�SJ�2Y������������QMPPMSR��97(�
���������QMPPMSR
��VIGSVHIH�MR���������(IWTMXI�XLMW��
XLI� GSYRXV]� LEW� I\TIVMIRGIH� WMKRMƼGERX� KVS[XL��
[MXL�E�+(4�KVS[XL�SJ�����	�PEVKIP]�HYI�XS�MRZIWX-
QIRXW� MR� XLI�L]HVSTS[IV�WIGXSV��8LI�TIV�GETMXE�
+(4� MRGVIEWIH� JVSQ�2Y�����������QMPPMSR� �97(�
���������QMPPMSR
� MR� ����� XS�2Y������������QMP-
PMSR��97(����������QMPPMSR
�MR�������,S[IZIV��XLI�
'3:-(���� TERHIQMG� GEYWIH� E� WYFWXERXMEP� GSR-
XVEGXMSR�MR�IGSRSQMG�EGXMZMXMIW��VIWYPXMRK�MR�E�HVEW-
XMG�KVS[XL�HIGPMRI�SJ��������	�MR�������8LMW�VITVI-
WIRXW�E�HIGVIEWI�SJ�������	�TSMRXW�GSQTEVIH�XS�
XLI�KVS[XL�SJ������	�MR�������/I]�WIGXSVW�GSRXVMF-
YXMRK�XS�XLMW�IGSRSQMG�GSRXVEGXMSR�MRGPYHIH�1MR-
MRK�
�5YEVV]MRK���������	
��,SXIPW�
�6IWXEYVERXW�
��������	
��1ERYJEGXYVMRK� ��������	
�� 'SRWXVYG-
XMSR���������	
��ERH�8VERWTSVX�
�'SQQYRMGEXMSR�
�������� 	
�� %HHMXMSREPP]�� *MRERGI� 
� -RWYVERGI��
;LSPIWEPI� 
� 6IXEMP� 8VEHI�� ERH� 3XLIV� &YWMRIWW�
7IVZMGIW�EPWS�GSRXVEGXIH�� JYVXLIV�GSRXVMFYXMRK� XS�
XLI�SZIVEPP�IGSRSQMG�HIGPMRI�MR��������

Table 14: GDP Contribution by Sectors79
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��� LXXTW���[[[�QEGVSXVIRHW�RIX�KPSFEP�QIXVMGW�GSYRXVMIW�&82�FLYXER�KHT�KVS[XL�VEXI��b�XI\X!&LYXER	��KHT	��
KVS[XL	��VEXI	��JSV�E	������	��	��MRGVIEWI	��JVSQ	������

Figure 43: GDP Growth Rate Over the Years of Bhutan80
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Table 15: GDP Growth Rate (1992-2022)81

��� �1EGVSXVIRHW������
��� LXXTW���[[[�QSMGI�KSZ�FX�[T�GSRXIRX�YTPSEHW���������&LYXERW�0EFSV�1EVOIX�8S[EVHW�+EMRJYP�5YEPMX]�)QTPS]-

QIRX�JSV�%PP�THJ�
��� �LXXTW���[[[�RWF�KSZ�FX��
��� �LXXTW���[[[�RWF�KSZ�FX�[T�GSRXIRX�YTPSEHW�HPQCYTPSEHW���������4,'&����C[T�THJ�

,MWXSVMGEPP]�� XLI� TYFPMG� WIGXSV� LEW� FIIR� XLI� TVM-
QEV]� HVMZIV� SJ� IGSRSQMG� KVS[XL�� LS[IZIV�� XLI�
KSZIVRQIRX� LEW� VIGSKRM^IH� XLI� MQTSVXERGI� SJ�
TVMZEXI� WIGXSV� HIZIPSTQIRX�� )GSRSQMG� HMZIVWMƼ-
GEXMSR�LEW�FIIR�TVMSVMXM^IH��ERH�&LYXER�LEW�QEHI�
WXVMHIW� MR� QSHIVRM^MRK� MXW� IGSRSQMG� WXVYGXYVI�
ERH� VIHYGMRK� TSZIVX]�� 2IZIVXLIPIWW�� GLEPPIRKIW�
XS� TVMZEXI� WIGXSV� HIZIPSTQIRX� MRGPYHI� ER� MRIƾ-
GMIRX�VIKYPEXSV]�JVEQI[SVO��WMKRMƼGERX�RSR�XEVMJJ�
FEVVMIVW�XS�XVEHI��ERH�E�FEWMG�MRZIWXQIRX�GSHI���

1.7.2 Population and Demographics

&LYXER� MW� EQSRK� XLI� PIEWX� TSTYPEXIH� GSYRXVMIW�
MR�%WME��[MXL�E�TVSNIGXIH�TSTYPEXMSR�SJ���������MR�
������%GGSVHMRK�XS�XLI�)RZMVSRQIRXEP�%GGSYRXW�
7XEXMWXMGW� �����
�� XLI� ERRYEP� TSTYPEXMSR� KVS[XL�
VEXI�[EW����	����4STYPEXMSR�HIRWMX]�VSWI�JVSQ����
TIVWSRW� TIV� OQs� MR� ����� XS� ������ TIVWSRW� TIV�
OQs�MR�������VIƽIGXMRK�E�KVEHYEP�MRGVIEWI�MR�TST-
YPEXMSR�WM^I��,S[IZIV��XLMW�HMWXVMFYXMSR�MW�YRIZIR��
8LMQTLY�� XLI�GETMXEP��LEW� XLI�LMKLIWX�HIRWMX]�EX�
���TIVWSRW�TIV�OQs��[LMPI�+EWE�(^SRKOLEK�LEW�
XLI�PS[IWX��[MXL�NYWX�����TIVWSRW�TIV�OQs����
�
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Table 16: Key Demographic Indicators, 201785

��� �4STYPEXMSR�ERH�,SYWMRK�'IRWYW�SJ�&LYXER��27&������

8LI�GVYHI�FMVXL� VEXI�[EW������TIV������TSTYPE-
XMSR�MR�������8LI�MRJERX�QSVXEPMX]�[EW����ERH������
HITIRHMRK�SR�XLI�EVIE�SJ�YVFER�ERH�VYVEP�VIWTIG-
XMZIP]��8LI�XSXEP�JIVXMPMX]�VEXI�MR������[EW�VITSVXIH�
EX�����GLMPHVIR�TIV�[SQER��[LMPI�PMJI�I\TIGXERG]�
EX�FMVXL�MR������[EW�VITSVXIH�EX������]IEVW�F]�XLI�
27&�MR�XLI�]IEV������TSTYPEXMSR�GIRWYW�

3R�XLI�SXLIV�LERH��&LYXER�[MXRIWWIW�E�WLVMROMRK�
TVMQI� [SVOMRK� EKI� KVSYT� ������� ]IEVW� SJ� EKI
�
HYI� XS� GSRXMRYSYW�SYX[EVH�QMKVEXMSR� MR� TYVWYMX�
SJ�KVIEXIV�STTSVXYRMXMIW��,S[IZIV��&LYXER�QEMR-
XEMRW�E�FEPERGIH�KIRHIV�HMWXVMFYXMSR��[MXL���������
JIQEPI�ERH���������QEPI�EW�SJ�������Figure 44
���
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Figure 44: Population Distribution by Gender and Rural-Urban settlement

Figure 45: Population Projection of Bhutan
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7MRGI�XLI�WXEVX�SJ�TPERRIH�WSGMS�IGSRSQMG�HIZIP-
STQIRX� MR� XLI� ����W�� &LYXER� LEW� XVERWJSVQIH�
its nascent health system into a comprehensive 
RIX[SVO�SJ�LIEPXL�JEGMPMXMIW�XLEX�QIIX�XLI�TSTYPE-
XMSRƅW�LIEPXL�RIIHW��

%W�SJ������TIV�XLI�%RRYEP�,IEPXL�&YPPIXMR�� XLIVI�
EVI� ��� LSWTMXEPW� [MXL� E� XSXEP� SJ� ������ MRTEXMIRX�
FIHW��GSQTPIQIRXIH�F]�����4,'W�ERH����WYF�
TSWXW�� 8LIWI� JEGMPMXMIW� EVI� GVYGMEP� JSV� HIGIRXVEP-
M^IH�LIEPXLGEVI�TVSZMWMSR�EGVSWW�XLI�GSYRXV]��WYT-
TSVXIH�F]�����LIEPXL�MRJSVQEXMSR�WIVZMGI�GIRXIVW�
�,-7'W
�� 8LI� TVIWIRGI� SJ� 3YX�VIEGL� GPMRMGW�
�36'W
��XSXEPMRK������YRHIVWGSVIW�&LYXERƅW�GSQ-
QMXQIRX� XS� TVSZMHMRK� IWWIRXMEP� LIEPXL� WIVZMGIW�
ERH�XEOMRK�WIVZMGIW�XS�ER�YRVIEGLIH�TSTYPEXMSR��
8LI�2EXMSREP�,IEPXL�WYVZI]������LEW�EPWS�JSYRH�
XLEX�����	�SJ�XLI�TSTYPEXMSR�PMZI�[MXLMR�XVEZIP�XMQI�
SJ� PIWW� XLER����QMRYXIW� JVSQ� XLI�LIEPXL� JEGMPMX]�
GPSWIWX�XS�XLIMV�LSYWILSPH�����

%HHMXMSREPP]��XLI�EZEMPEFMPMX]�SJ�XVEHMXMSREP�QIHMGMRI�
WIVZMGIW�XLVSYKL����MRHMKIRSYW�YRMXW�ERH�SRI�RE-
XMSREP�XVEHMXMSREP�QIHMGMRI�LSWTMXEP�LEW�MQTVSZIH�
LIEPXL�WIVZMGI�HIPMZIV]��8LIWI�LIEPXL�WIVZMGIW�EVI�
TVSZMHIH�JVII�SJ�GLEVKI��ERH�TVMQEVMP]�JYRHIH�F]�
XLI�KSZIVRQIRX�

8LI�4STYPEXMSR� ERH�,SYWMRK�'IRWYW� SJ� &LYXER�
�4,'&
������VITSVXIH�E�REXMSREP� PMXIVEG]�VEXI�SJ�

��� �LXXTW���[[[�QSL�KSZ�FX�[T�GSRXIRX�YTPSEHW�%RRYEP�,IEPXL�&YPPIXMR������THJ�
��� �LXXTW���[[[�RWF�KSZ�FX��
��� �LXXTW���OYIRWIPSRPMRI�GSQ�KRL�WXYH]�WLS[W�EPEVQMRK�KIRHIV�HMWTEVMX]�MR�PMXIVEG]��

����	��[MXL�E�]SYXL� PMXIVEG]�VEXI�SJ�����	����8LI�
WXYH]��[LMGL�HVI[�EXXIRXMSR�XS�XLI�&LYXER�0MZMRK�
7XERHEVH�7YVZI]��&077
�VITSVX�JSV�������VIZIEPIH�
XLEX�XLI�PMXIVEG]�VEXI�JSV�QEPIW�[EW������	��[LMPI�MX�
[EW������	�JSV�JIQEPIW��*YVXLIVQSVI��XLI�KIRHIV�
KET� MR� ]SYXL� PMXIVEG]�TIVWMWXIH��[MXL�QEPI� ]SYXL�
LEZMRK�E�PMXIVEG]�VEXI�SJ������	�GSQTEVIH�XS������
	�JSV�JIQEPIW���

1.7.3 Infrastructure in Bhutan

-QTVSZMRK� MRJVEWXVYGXYVI� MW� E� OI]� HIZIPSTQIRX�
SFNIGXMZI�JSV�XLI�+SZIVRQIRX�SJ�&LYXER��[MXL�WMK-
RMƼGERX�MRZIWXQIRXW�EMQIH�EX�IRLERGMRK�ZEVMSYW�
WIGXSVW�SZIV�VIGIRX�]IEVW��8LI�JSPPS[MRK�SYXPMRIW�
XLI�GYVVIRX�WXEXI�SJ�MRJVEWXVYGXYVI�MR�&LYXER�

1.7.3.1 Road Network 

&LYXER�GYVVIRXP]�LEW�EFSYX��������OQ�SJ�VSEHW��
SJ� [LMGL� EFSYX� ��	� EVI� WIEPIH�� 8LI� GSYRXV]ƅW�
VSEHW�EVI�EWWMKRIH�XS�WIZIR�GPEWWIW��%WMER�,MKL-
[E]�� 4VMQEV]� 2EXMSREP� ,MKL[E]�� 7IGSRHEV]� 2E-
XMSREP� ,MKL[E]�� (^SRKOLEK� 6SEH�� 9VFER� 6SEH��
*EVQ�6SEH��ERH�%GGIWW�6SEH��*EVQ�VSEHW�EVI�XLI�
QSWX�TVSPMƼG��EGGSYRXMRK�JSV�ETTVS\MQEXIP]���	�
SJ�XSXEP�VSEH�PIRKXL��2EXMSREP�LMKL[E]W��MRGPYHMRK�
XLI�%WMER�,MKL[E]
�GSQTVMWI�������OQ��%�WYQ-
QEV]�SJ�VSEHW�F]�GPEWW�MW�WLS[R�MR�8EFPI�17��ERH�
E�QET�SJ�XLI�VSEH�RIX[SVO�ETTIEVW�MR�Figure 46�
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Table 17: Summary of Road Network of Bhutan89

��� �LXXTW���[[[�QSMX�KSZ�FX�[T�GSRXIRX�YTPSEHW���������7)%�7GSTMRK�6ITSVX��������GSQTVIWWIH�THJ�
��� �LXXTW���[[[�QSMX�KSZ�FX�[T�GSRXIRX�YTPSEHW���������7)%�7GSTMRK�6ITSVX��������GSQTVIWWIH�THJ�
��� �27&������

Figure 46: Road Network of Bhutan (2020)90

1.8  Tourism

8LI� XSYVMWQ� MRHYWXV]� MR� &LYXER� FIKER� MR� ������
ERH� MX� GSRXVMFYXIW�QSVI� XLER��	� XS�+(4�EW� XLI�

LMKLIWX� GSQQIVGMEP� WSYVGI� SJ� GSRZIVXMFPI� GYV-
VIRG]�IEVRMRKW��8LI�VIZIRYI�KIRIVEXIH�JVSQ�XLI�
XSYVMWQ� WIGXSV� LEW� MRGVIEWIH� JVSQ� SZIV� 97(� ��
QMPPMSR�MR�XLI�PEXI�����W�XS�SZIV�97(�������QMPPMSR�
MR���������&LYXER�VIQEMRW�E�JEZSVIH�HIWXMREXMSR�
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XLVSYKLSYX� XLI�KPSFEP� XSYVMWQ� MRHYWXV]�FIGEYWI�
SJ�XLI�TVMWXMRI�WXEXI�SJ�XLI�GSYRXV]ƅW�GYPXYVEP�ERH�
REXYVEP� LIVMXEKI� ERH� MXW� VITYXEXMSR� JSV� GSRWIV-
ZEXMSR� YRHIV� XLI� HIZIPSTQIRXEP� TLMPSWSTL]� SJ�
+VSWW�2EXMSREP�,ETTMRIWW��&LYXER�MQTPIQIRXW�E�
ƈLMKL�ZEPYI��PS[�MQTEGXƉ�XSYVMWQ�TSPMG]�XS�GYVXEMP�
XLI�MQTEGX�SJ�XSYVMWQ�SR�MXW�GYPXYVI�ERH�IRZMVSR-
ment���

1.9  Institutional Arrangement

1.9.1 Overall Coordination and 
Oversight of Climate Change 
Policy

National Climate Change Committee��8LI�2)'�
EGXW� EW� XLI� LMKL�PIZIP� 2EXMSREP� 'PMQEXI� 'LERKI�
'SQQMXXII� �2'''
�� GLEMVIH� F]� XLI� WIGVIXEV]� SJ�
XLI�1S)26��8LI�2)'�MW�XLI�PIEHMRK�GVSWW�WIGXSVEP�
FSH]�JSV�IRZMVSRQIRXEP�TSPMG]�ERH�VIKYPEXMSR��VI-
WTSRWMFPI� JSV�GSSVHMREXMRK�IJJSVXW� VIPEXIH� XS� XLI�
TVSXIGXMSR�� GSRWIVZEXMSR�� ERH� IRLERGIQIRX� SJ�
XLI�IRZMVSRQIRX��-XW�EYXLSVMX]�GSQIW�JVSQ�WIZIV-
EP� PE[W�� MRGPYHMRK�XLI�2EXMSREP�)RZMVSRQIRX�4VS-
XIGXMSR�%GX� �2)4%
������� XLI�)RZMVSRQIRXEP�%W-
WIWWQIRX�%GX��)%%
�������XLI�;EWXI�4VIZIRXMSR�
ERH�1EREKIQIRX� %GX� ������ ERH� XLI�;EXIV� %GX�
������EQSRK�SXLIVW�� -R� MXW�GETEGMX]�EW�XLI�2)'��
MX� EHHVIWWIW� EPP� GPMQEXI� GLERKI�VIPEXIH� TSPMG]�
ERH�VIKYPEXSV]�MWWYIW��8LI�2)'�MW�EWWMWXIH�F]�XLI�
2EXMSREP� )RZMVSRQIRX� 'SQQMWWMSR� 7IGVIXEVMEX�
�2)'7
��[LMGL�LEW�RS[�FIIR�VIWXVYGXYVIH�ERH�VI-
REQIH�XLI�(ITEVXQIRX�SJ�)RZMVSRQIRX�
�'PMQEXI�
'LERKI��()''
�YRHIV�XLI�1MRMWXV]�SJ�)RIVK]�ERH�
2EXYVEP�6IWSYVGIW��1S)26
�EW�SJ�(IGIQFIV�����
������8LI�()''�WIVZIW�EW�XLI�7IGVIXEVMEX�JSV�XLI�
2)'���

��� �8LMVH�2EXMSREP�'SQQYRMGEXMSR
��� �LXXT���[[[�RIG�KSZ�FX�WIGVIXEVMEX�HMZMWMSR�GPMQEXI�GLERKI�HMZMWMSR�
��� �LXXT���[[[�RIG�KSZ�FX�WIGVIXEVMEX�HMZMWMSR�GPMQEXI�GLERKI�HMZMWMSR�

Climate Change Coordination Committee�� 8LI�
'PMQEXI� 'LERKI� 'SSVHMREXMSR� 'SQQMXXII� �'�
�
WIVZIW�EW�XLI�XIGLRMGEP�JSVYQ�JSV�HMWGYWWMRK�ERH�
GSSVHMREXMRK� GPMQEXI� GLERKI� MWWYIW� MR� &LYXER��
QEOMRK� VIGSQQIRHEXMSRW� JSV� XLI� 2'''�2)'ƅW�
GSRWMHIVEXMSR�� '�� GSRWMWXW� SJ� LMKL�PIZIP� VITVI-
WIRXEXMZIW� JVSQ� ZEVMSYW� WXEOILSPHIV� EKIRGMIW�
ERH�SVKERM^EXMSRW�ERH�MW�GLEMVIH�F]�XLI�(MVIGXSV�
SJ�XLI�()''��-XW�QERHEXI�WXIQW�JVSQ�ER�)\IGY-
XMZI�3VHIV�MWWYIH�F]�XLI�4VMQI�1MRMWXIV�SR�3GXS-
FIV�����������8LI�'�ƅW�EGXMZMXMIW�EVI�WYTTSVXIH�F]�
XLI�'PMQEXI�'LERKI�(MZMWMSR�SJ�XLI�()''��[LMGL�
QSRMXSVW� ERH� KYMHIW� XLI� MQTPIQIRXEXMSR� SJ� GPM-
QEXI�GLERKI�TSPMG]��IRWYVMRK�GSSVHMREXIH�EGXMSR�
SR�GPMQEXI�GLERKI�XLVSYKLSYX�&LYXER���

1.9.2 Resource mobilization and 
allocation

ː̍˘̍ˑ̍ː� �ũĢĿā�mĢłĢŭŶāũ̪ŭ�zƧóā

8LI�4VMQI�1MRMWXIVƅW�3ƾGI��413
��FIWMHIW�SXLIV�
EGXMZMXMIW�EPWS�GSSVHMREXI�XLI�TVITEVEXMSR�SJ�TSPM-
GMIW�ERH�ƼZI�]IEV�TPERW�SJ�XLI�GSYRXV]��TVSKVEQ-
QMRK��ERH�TVMSVMXM^EXMSR�SJ�REXMSREP�TVMSVMXMIW��8LI�
413� [MPP� WYTTSVX� MRXIKVEXMRK� GPMQEXI� GLERKI�
MRXS�TSPMGMIW��TVSKVEQQIW��ERH�TPERW�ERH�QSFM-
PM^I�I\XIVREP�VIWSYVGIW�JSV�MQTPIQIRXMRK�GPMQEXI�
GLERKI�TVSKVEQQIW�ERH�TVSNIGXW���

1.9.2.2 Ministry of Finance

8LI� 1MRMWXV]� SJ� *MRERGI� �1S*
� MW� QERHEXIH� XS�
JSVQYPEXI�ERH�MQTPIQIRX�H]REQMG�ƼWGEP�TSPMGMIW�
ERH�WSYRH�ƼRERGMEP�QEREKIQIRX�XLVSYKL�QE\M-
QM^EXMSR�SJ�VIWSYVGI�KIRIVEXMSR��IƾGMIRX�EPPSGE-
XMSR��TVYHIRX�I\TIRHMXYVI�ERH�HIFX�QEREKIQIRX��
ERH� TVSTIV� EGGSYRXEFMPMX]� SJ� TYFPMG� VIWSYVGIW��
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8LI� QERHEXIW� ERH� JYRGXMSRW� SJ� XLI� 1S*� EVI�
KSZIVRIH�F]�XLI�4YFPMG�*MRERGI�%GX��4YFPMG�(IFX�
4SPMG]��-RGSQI�8E\�%GX��6IZMWIH�8E\IW�ERH�0IZMIW�
%GX��*MWGEP� -RGIRXMZIW�������ERH� XLI�444�4SPMG]��
-R�PMRI�[MXL�TVSZMWMSRW�SJ�XLI�ZEVMSYW�PIKMWPEXMSRW��
13*� LEW� E� QERHEXI� JSV� VIWSYVGI� QSFMPM^EXMSR�
ERH�FYHKIX�EPPSGEXMSR�ERH�EPWS�TVSZMHIW�ƼWGEP�MR-
GIRXMZIW�ERH�SXLIV�MRWXVYQIRXW�XS�WYTTSVX�TVMZEXI�
WIGXSV�PIRHMRK�XS�WYTTSVX�TSPMG]�MQTPIQIRXEXMSR��

1.9.3 Climate Data and Information

2EXMSREP�'IRXVI� JSV�,]HVSPSK]�ERH�1IXISVSPSK]��
2',1� MW� VIWTSRWMFPI� JSV� TVSZMHMRK� E� REXMSREP�
WSYVGI� SJ� L]HVS�QIXISVSPSKMGEP� HEXE�� WIVZMGIW��
ERH� KYMHERGI� XS� QIIX� XLI� RIIHW� SJ� XLI� TYF-
PMG�� IQIVKIRG]� WIVZMGIW�� ERH� WTIGMEPM^IH� YWIVW��
2',1�SJJIVW�L]HVS�QIXISVSPSKMGEP�HEXE�ERH� MR-
JSVQEXMSR�� GPMQEXI� QSHIPMRK� ERH� WGIREVMSW�� EW�
[IPP�EW�IEVP]�[EVRMRK�WIVZMGIW���

1.9.4 Academia

8LI�6S]EP�9RMZIVWMX]�SJ�&LYXER��69&
�MW�QERHEX-
IH� XS� VIWIEVGL� XS� TVSZMHI� IZMHIRGI�FEWIH� TSPM-
G]� VIGSQQIRHEXMSRW�� 'SPPIKIW� GER� TVSZMHI� XLI�
WIVZMGI�F]�WIEWSRIH�VIWIEVGLIVW�F]�IMXLIV�HSMRK�
VIWIEVGL�SV�TEVXMGMTEXMRK�MR�REXMSREP�PIZIP�JSVYQW�
ERH�HMWGYWWMSRW��*SPPS[MRK�MW�XLI�WYQQEV]�SJ�XLI�
VSPI�SJ�69&�MR�EHHVIWWMRK�'PMQEXI�'LERKI�MR�XLI�
'SYRXV]�ERH�FI]SRH

��� �LXXT���[[[�RIG�KSZ�FX�WIGVIXEVMEX�HMZMWMSR�GPMQEXI�GLERKI�HMZMWMSR�

��� ,YQER�6IWSYVGIW��69&�MW�SRI�SJ�XLI�OI]�TPE]-
IVW�MR�XLI�GSYRXV]�XS�LIPT�FYMPH�LYQER�GETMXEP�
[MXL� XLI� ORS[PIHKI� SJ� 'PMQEXI� 'LERKI� ERH�
XLI�)RZMVSRQIRX�

E
� 8LI� X[S� GSPPIKIW�� 7LIVYFXWI� 'SPPIKI� ERH�
'SPPIKI� SJ� 2EXYVEP� 6IWSYVGIW� SJJIV� ZEVM-
SYW�TVSKVEQQIW�WYGL�EW�4L(� MR�'PMQEXI�
'LERKI�� 17G� MR� (IZIPSTQIRX� 4VEGXMGIW��
17G� MR� 2EXYVEP� 6IWSYVGIW� 1EREKIQIRX��
ERH�(IKVII�4VSKVEQQIW�MR�7GMIRGIW�WYGL�
EW� &7G� MR� %KVMGYPXYVI�� 0MZIWXSGO� ERH� *SV-
IWXV]��7YWXEMREFPI�(IZIPSTQIRX�ERH�QER]�
QSVI��8LIWI�KVEHYEXIW� XEOI� YT� OI]� TSWM-
XMSRW� MR� XLI�+SZIVRQIRX� ERH�TVMZEXI� WIG-
XSVW�

F
� 69&� JEGYPX]� ERH� WXEJJ� EVI� QIQFIVW� SJ�
ZEVMSYW� REXMSREP� XIGLRMGEP� GSQQMXXIIW�
WYGL�EW�XLI�;EXIV�'SQQMXXII��&MSHMZIVWM-
X]�'SQQMXXII��ERH�'PMQEXI�'LERKI�'SSV-
HMREXMSR� 'SQQMXXII� XS� LIPT� WYTTSVX� XLI�
IZMHIRGI�FEWIH�TSPMG]�HIZIPSTQIRX�SJ�XLI�
'SYRXV]�

��� -RJVEWXVYGXYVI��8LI�YRMZIVWMX]�LEW����6IWIEVGL�
'IRXVIW� HIHMGEXIH� XS� WXYH]MRK� XLI� ZEVMSYW�
7GMIRGIW� SJ� 'PMQEXI� 'LERKI� ERH� )RZMVSR-
QIRX��REQIP]�
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Table 18: Research Centre in Various RUB Universities
College Centre Name

� 'SPPIKI�SJ�7GMIRGI�ERH�
8IGLRSPSK]

'IRXVI�JSV�6IRI[EFPI�ERH�7YWXEMREFPI�)RIVK]�(IZIPSTQIRX��'67)(


'IRXVI�JSV�(MWEWXIV�6MWO�6IHYGXMSR�ERH�'SQQYRMX]�(IZIPSTQIRX�7XYHMIW��'(66'7(


� 'SPPIKI�SJ�2EXYVEP�6IWSYVGIW 'IRXVI�JSV�6YVEP�(IZIPSTQIRX�7XYHMIW��'6(7


'IRXVI�JSV�)RZMVSRQIRX�ERH�'PMQEXI�6IWIEVGL

'IRXVI�JSV�7YWXEMREFPI�1SYRXEMR�%KVMGYPXYVI��'71%


� 7LIVYFXWI�'SPPIKI 'IRXVI�JSV�'PMQEXI�'LERKI�ERH�7TEXMEP�-RJSVQEXMSR

'IRXVI�JSV�7GMIRGI�
EQT��)RZMVSRQIRXEP�6IWIEVGL

� .MKQI�2EQK]EP�)RKMRIIVMRK�
'SPPIKI

'IRXVI�JSV�%TTVSTVMEXI�8IGLRSPSK]��'%8


'IRXVI�JSV�0MKLXMRK�ERH�)RIVK]�)ƾGMIRG]�7XYHMIW��0))7


� 6S]EP�8LMQTLY�'SPPIKI��68'
 ,MQEPE]ER�'IRXVI�JSV�)RZMVSRQIRXEP�,YQERMXMIW��,'),


��� �2EXMSREP�-QTPIQIRXEXMSR�4PER�JSV�XLI�7]WXIQ�SJ�)RZMVSRQIRXEP�)GSRSQMG�%GGSYRXMRK�MR�&LYXER������

1.9.5 Multilateral Environmental 
Agreements (MEAs)

1YPXMPEXIVEP�)RZMVSRQIRXEP�%KVIIQIRXW�EVI�MRXIV-
REXMSREP� XVIEXMIW� SV� EKVIIQIRXW� RIKSXMEXIH� ERH�
EHSTXIH�F]�QYPXMTPI�GSYRXVMIW�XS�EHHVIWW�WTIGMJ-
MG� IRZMVSRQIRXEP� GLEPPIRKIW� SV� MWWYIW� SJ� KPSFEP�
GSRGIVR��8LIWI�EKVIIQIRXW� MRZSPZI�GSSTIVEXMSR�

ERH� GSSVHMREXMSR� EQSRK� TEVXMGMTEXMRK� QIQFIV�
GSYRXVMIW�XS�[SVO�XS[EVHW�GSQQSR�IRZMVSRQIR-
XEP�KSEPW�ERH�SFNIGXMZIW��8LI]�EVI�PIKEPP]�FMRHMRK�
EKVIIQIRXW�IWXEFPMWLMRK�XLI�WMKREXSV]�GSYRXVMIWƅ�
VMKLXW�ERH�SFPMKEXMSRW��&LYXER�MW�E�WMKREXSV]�ERH�
TEVX]�XS�1)%W�KSZIVRMRK�GPMQEXI�GLERKI��S^SRI�
HITPIXMSR��FMSHMZIVWMX]�GSRWIVZEXMSR��ERH�LE^EVH-
SYW�[EWXI�QEREKIQIRX���

Table 19: Multilateral Environmental Agreement for climate change to which Bhutan is Party
Convention Date Adopted Date Came into 

Force
6EXMƼGEXMSR�
%GGIWWMSR�
Succession Date

� 'SRZIRXMSR�SR�&MSPSKMGEP�(MZIVWMX]��'&(
 .YRI�������� ���� ����

� :MIRRE�'SRZIRXMSR�JSV�XLI�4VSXIGXMSR�SJ�XLI�
3^SRI�0E]IV

���� %YKYWX��������� ���%YKYWX������

� 1SRXVIEP�4VSXSGSP�SR�7YFWXERGIW�XLEX�(ITPIXI�
XLI�3^SRI�0E]IV

���� %YKYWX��������� ���%YKYWX������

� /MKEPM�%QIRHQIRX�XS�XLI�1SRXVIEP�4VSXSGSP 3GXSFIV��������� 7ITXIQFIV��������� ���7ITXIQFIV������

� 9RMXIH�2EXMSRW�*VEQI[SVO�'SRZIRXMSR�SR�
'PMQEXI�'LERKI��92*'''


.YRI����� %YKYWX��������� ���%YKYWX������

� /]SXS�4VSXSGSP (IGIQFIV��������� %YKYWX��������� ���%YKYWX������

� 4EVMW�%KVIIQIRX (IGIQFIV��������� 7ITXIQFIV��������� ���7ITXIQFIV������

� &EWIP�'SRZIRXMSR�SR�XLI�'SRXVSP�SJ�
8VERWFSYRHEV]�1SZIQIRXW�SJ�,E^EVHSYW�
;EWXIW�ERH�XLIMV�(MWTSWEP

1EVGL��������� 1E]�������� ���%YKYWX������

� -RXIVREXMSREP�4PERX�4VSXIGXMSR�'SRZIRXMSR .YRI����� .YRI�����
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�� 6EQWEV�'SRZIRXMSR�SR�;IXPERHW�SJ�
-RXIVREXMSREP�-QTSVXERGI�)WTIGMEPP]�EW�
;EXIVJS[P�,EFMXEX

.ERYEV]��������� 7ITXIQFIV�������� .ERYEV]�����

�� 92�'SRZIRXMSR�SR�XLI�0E[�SJ�7IE (IGIQFIV����� (IGIQFIV�����

�� 'SRZIRXMSR�JSV�-RXIVREXMSREP�8VEHI�MR�
)RHERKIVIH�7TIGMIW��'-8)7


%YKYWX����� %YKYWX�����

�� 92�'SRZIRXMSR�XS�'SQFEX�(IWIVXMƼGEXMSR %YKYWX����� %YKYWX�����

�� 7SYXL�%WMER�;MPHPMJI�)RJSVGIQIRX�2IX[SVO .ERYEV]����� .ERYEV]�����

�� 2EKS]E�4VSXSGSP��%GGIWW�ERH�&IRIƼX�7LEVMRK
 ���7ITXIQFIV������

Table 20: Ministries involved in climate change97

Agency Existing mandates Climate Change Actions

1MRMWXV]�SJ�
%KVMGYPXYVI�ERH�
0MZIWXSGO��1S%0


8LI� 1S%0� LEW� XLI� QERHEXI� XS� JSSH� ERH� RY�
XVMXMSR� WIGYVMX]�� MQTVSZI� VYVEP� PMZIPMLSSHW� ERH�
WYWXEMRMRK� XLI� QEREKIQIRX� ERH� YXMPM^EXMSR� SJ�
REXYVEP� VIWSYVGI�� 8LI]� HIVMZI� XLIMV� QERHEXI�
XLVSYKL�WIZIVEP�%GXW��4SPMGMIW��ERH�KSZIVRQIRX�
HMVIGXMZIW��7IIH�%GX��&MSHMZIVWMX]�%GX��*SSH�ERH�
2YXVMXMSREP�4SPMG]��2EXMSREP�*SVIWX�4SPMG]��IXG�
�

1EREKIQIRX�SJ�WSMPW�EW�GEVFSR�WMROW�ERH�EPWS�
EW�EVIEW�JSV�IGSW]WXIQ�FEWIH�EHETXEXMSR��QER�
EKIQIRX�SJ�IQMWWMSRW�JVSQ�EKVMGYPXYVI�ERH�PMZI�
WXSGO� WIGXSV�� ERH� VIWMPMIRGI� SJ� JSSH�� PMZIWXSGO�
WIGXSV��ERH�FMSHMZIVWMX]�

1MRMWXV]�SJ�)RIVK]�
ERH�2EXYVEP�
6IWSYVGIW

7YWXEMREFPI�HIZIPSTQIRX�SJ�IRIVK]�ERH�REXYVEP�
resources for the economic transformation of 
XLI�GSYRXV]�[LMPI�IRWYVMRK�IRZMVSRQIRXEP�MRXIK�
VMX]��

8LI� REXMSREP� EKIRG]� VIWTSRWMFPI� JSV� IRZMVSR�
QIRX�ERH�GPMQEXI�GLERKI�TPERRMRK��QSRMXSVMRK�
ERH�VITSVXMRK�JSV�XLI�GSYRXV]�
8S� GSRWIVZI� ERH� QEREKI� REXYVEP� VIWSYVGIW�
XLVSYKL�XLI�EHSTXMSR�SJ�MRRSZEXMZI�XIGLRSPSKMIW�
XS� IRWYVI� WSGMS�IGSRSQMG� ERH� IRZMVSRQIRXEP�
[IPP�FIMRK�

%GLMIZI�IRIVK]�WIGYVMX]�F]�LEVRIWWMRK�KVIIR�IR�
IVK]�VIWSYVGIW��ERH�EHSTXMSR�SJ�XVERWJSVQEXMZI�
ERH�MRRSZEXMZI�XIGLRSPSKMGEP�WSPYXMSR�

1MRMWXV]�SJ�-RHYWXV]��
'SQQIVGI��ERH�
)QTPS]QIRX��1S-')


8LI�1S-')� WIXW� XLI� EKIRHE� JSV� XLI� IGSRSQMG�
HIZIPSTQIRX�SJ� XLI�GSYRXV]� XLVSYKL� XLI�HIZIP�
STQIRX� SJ� XLI�QERYJEGXYVMRK�� XVEHMRK��QMRMRK��
ERH� IRIVK]� WIGXSVW�� 8LI� ZEVMSYW� HITEVXQIRXW�
YRHIV�XLI�1MRMWXV]�EVI�KSZIVRIH�F]�WIZIVEP�HMJ�
JIVIRX�TSPMGMIW�

-RXIKVEXMSR�SJ� PS[�IQMWWMSR�HIZIPSTQIRX�WXVEX�
IKMIW� MR� IRIVK]� ERH� MRHYWXV]� ERH� TVSZMWMSR� SJ�
MRGIRXMZIW� JSV� IRZMVSRQIRXEP� TIVJSVQERGI� EW�
TIV�)(4�

&YMPHMRK� VIWMPMIRGI� MR� IRIVK]� ERH� MRHYWXV]� WIG�
XSVW�

1MRMWXV]�SJ�
-RJVEWXVYGXYVI�ERH�
8VERWTSVX��1S-8


8LI�1S-8�LEW�XLI�QERHEXI�XS�JSVQYPEXI�ERH�MQ�
TPIQIRX�TSPMGMIW��VIKYPEXMSRW��ERH�TPERW�VIPEXIH�
XS�7YVJEGI�XVERWTSVX��GMZMP�EZMEXMSR�TL]WMGEP�MRJVE�
WXVYGXYVI�ERH�LYQER�WIXXPIQIRX�

&YMPHMRK� VIWMPMIRGI� SJ� LYQER� WIXXPIQIRXW� ERH�
MRJVEWXVYGXYVI�� � 1EREKMRK� +,+� IQMWWMSR� JVSQ�
XVERWTSVX��WIXXPIQIRXW��[EWXI�QEREKIQIRX�

��� �LXXTW���JESPI\�JES�SVK�HSGW�THJ�FLY�������THJ
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1MRMWXV]�SJ�,IEPXL�
�1S,


8LI�1S,�MW�QERHEXIH�XS�IRWYVI�EGGIWW��IUYMX]��
ERH�UYEPMX]�LIEPXL�WIVZMGIW�

8S�GEVV]�SYX�WYVZIMPPERGI�ERH�GSRXVSP�SJ�GPMQEXI�
WIRWMXMZI�HMWIEWIW��FYMPHMRK�VIWMPMIRGI�SJ�GVMXMGEP�
TYFPMG� LIEPXL� MRJVEWXVYGXYVI� EKEMRWX� I\XVIQI�
IZIRXW�ERH� PSRK�XIVQ�GPMQEXI� VMWOW��)RLERGMRK�
LIEPXL� IQIVKIRG]� TVITEVIHRIWW� XS� VIWTSRH� XS�
GPMQEXI�� MRHYGIH� HMWEWXIV� ERH� IRLERGMRK� WYV�
ZIMPPERGI�ERH�QEREKIQIRX�SJ�GPMQEXI�WIRWMXMZI�
ERH�ZIGXSV�FSVRI�HMWIEWIW�

1MRMWXV]�SJ�,SQI�
%JJEMVW��1S,%


8LI�1S,%�MW�QERHEXIH�XS�GSSVHMREXI�ERH�QSRM�
XSV�GVSWW�WIGXSVEP�MWWYIW�VIPEXIH�XS�MQQMKVEXMSR��
PSGEP� KSZIVRERGI�� GYPXYVI�� HMWEWXIV� QEREKI�
QIRX��PE[�ERH�SVHIV�MR�XLI�GSYRXV]�

4VITEVI�JSV�ERH�VIWTSRH�XS�GPMQEXI�MRHYGIH�HMW�
EWXIVW�ERH�PSGEP�EGXMSRW�SR�GPMQEXI�GLERKI�

1MRMWXV]�SJ�
)HYGEXMSR�ERH�
7OMPPW�(IZIPSTQIRX�
�1S)7(


8LI�1S)7(� MW� QERHEXIH� XS� TVSZMHI� IUYMXEFPI�
ERH� MRGPYWMZI� UYEPMX]� IHYGEXMSR� ERH� PMJIPSRK�
PIEVRMRK�JSV�EPP��XLVSYKL�XLI�TVSZMWMSR�SJ�XLI�RIG�
IWWEV]� PIEVRMRK� WTEGI� ERH� STTSVXYRMX]� XS� LEV�
RIWW�XLIMV�JYPP�TSXIRXMEP�EW�TVSHYGXMZI�GMXM^IRW���

(IZIPST� E� GYVVMGYPYQ� SR� IRZMVSRQIRX� ERH� GPM�
QEXI� GLERKI�� -QTEVX� ORS[PIHKI� SJ� GPMQEXI�
GLERKI�EX�HMJJIVIRX�PIZIPW�SJ�XLI�IHYGEXMSR�W]W�
XIQ�

1MRMWXV]�SJ�*SVIMKR�
%JJEMVW�ERH�)\XIVREP�
8VEHI��1S*%)8


%� TVSJIWWMSREP� *SVIMKR� 7IVZMGI� XLEX� MW� VIWTSR�
WMZI�XS�&LYXERƅW�MRXIVIWXW�ERH�EWTMVEXMSRW�

+YMHI�SR�QEXXIVW�XLEX�EVI�TSPMXMGEP�JSV�QYPXMPEXIV�
EP�IRKEKIQIRXW�

1MRMWXV]�SJ�*MRERGI�
�1S*


*SVQYPEXI�ERH�MQTPIQIRX�H]REQMG�ƼWGEP�TSPMG]�
ERH� WXVIRKXLIR� TYFPMG� ƼRERGMEP� QEREKIQIRX�
�4*1
� JSV� IJJIGXMZI� VIWSYVGI�QSFMPM^EXMSR�� Iƾ�
GMIRX�EPPSGEXMSR��TVYHIRX�I\TIRHMXYVI��ERH�HIFX�
QEREKIQIRX�[MXL�TVSTIV�EGGSYRXEFMPMX]�SJ�TYF�
PMG�VIWSYVGIW�

3ZIVEPP�� XLI� 1MRMWXV]� SJ� *MRERGI� IRWYVIW� EHI�
UYEXI�ƼRERGMEP� VIWSYVGIW�WYTTSVX�&LYXERƅW�GPM�
QEXI� GLERKI� KSEPW� ERH� WSYRH� IGSRSQMG� TSPM�
GMIW��8LI�1S*�GSRXVMFYXIW�XS�&LYXERƅW�IJJSVXW�XS�
FYMPH�E�VIWMPMIRX�ERH�PS[�GEVFSR�JYXYVI�F]�IJJIG�
XMZIP]�QEREKMRK�TYFPMG�ƼRERGIW�ERH�TVSQSXMRK�
WYWXEMREFPI�HIZIPSTQIRX�

1S*�EPWS�TVSZMHIW�SV�WIIOW�KVIIR�JYRHW�JSV�GPM�
QEXI�GLERKI�

2EXMSREP�'SQQMW�
WMSR�JSV�;SQIR�ERH�
'LMPHVIR��2';'


8LI�2';'�LEW�XLI�QERHEXI�XS�MRXIKVEXI�KIRHIV�
ERH�GLMPH�VIPEXIH�MWWYIW�MRXS�XLI�TSPMGMIW��TPERW��
ERH�4VSKVEQQIW�SJ�EPP�EKIRGMIW�

4VSZMHI� WYTTSVX� MR� QEMRWXVIEQMRK� KIRHIV�VI�
WTSRWMZI�GPMQEXI�EGXMSRW�

3XLIV�WXEOILSPHIVW�
�'73W��2+3W��ERH�
4VMZEXI�7IGXSV


4VMZEXI� WIGXSV� EWWSGMEXMSRW� WYGL� EW� &LYXER�
'LEQFIV�SJ�'SQQIVGI�-RHYWXVMIW��%WWSGMEXMSR�
SJ� &LYXERIWI� -RHYWXVMIW�� %WWSGMEXMSR� SJ�;SSH�
&EWIH�-RHYWXVMIW�IXG�

*EGMPMXEXI� ERH� MQTPIQIRX� GPMQEXI� GLERKI� EG�
XMSRW�

1.9.6 Acts and Policies related to 
climate change and environment 
in Bhutan

8LI�'SRWXMXYXMSR�SJ�XLI�/MRKHSQ�SJ�&LYXER��8LI�
TSPMG]�EPMKRW�[MXL�XLI�TVMRGMTPI�SJ�WXEXI�TSPMG]�YR-
HIV�%VXMGPI�����JSV�XLI�WXEXI�XS�ƈWXVMZI�XS�TVSQSXI�

XLSWI� GSRHMXMSRW� XLEX� [MPP� IREFPI� XLI� TYVWYMX� SJ�
+VSWW�2EXMSREP�,ETTMRIWWƉ�ERH�EPWS�%VXMGPI���MR-
GPYHMRK�XLI�SFPMKEXMSR�JSV�XLI�VS]EP�KSZIVRQIRX�XS�
ƈTVSXIGX�� GSRWIVZI� ERH� MQTVSZI� XLI� TVMWXMRI� IR-
ZMVSRQIRX�ERH�WEJIKYEVH� XLI�FMSHMZIVWMX]�SJ� XLI�
GSYRXV]Ɖ�ERH�ƈIRWYVI�E�WEJI�ERH�LIEPXL]�IRZMVSR-
QIRXƉ�
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Table 21: Acts and policies related to environment and climate change in Bhutan
%GXW�0IKMWPEXMSR Lead responsible agency (i.e., source data provid-

ers and users of the accounts)

'SRWXMXYXMSR�SJ�XLI�/MRKHSQ�SJ�&LYXER����� %PP�VIPIZERX�EKIRGMIW�SR�IRZMVSRQIRX�ERH�FMSHMZIV�
WMX]��[MXL�SZIVWMKLX�F]�XLI�4EVPMEQIRX�SJ�&LYXER

2EXMSREP�)RZMVSRQIRX�4VSXIGXMSR�%GX��2)4%
������ ()''�EW�XLI�PIEH�EKIRG]

;EXIV�%GX�SJ�&LYXER������� (S;��PIEH

()''�ERH�SXLIVW�EW�VIPIZERX

;EWXI�4VIZIRXMSR�ERH�1EREKIQIRX�%GX�SJ�&LYXER������ ()''��1S-8��8LVSQHIW��(^SRKOLEKW��-QTPIQIRX�
MRK�%KIRGMIW�YRHIV�XLI�%GX

;EWXI�4VIZIRXMSR�ERH�1EREKIQIRX�6IKYPEXMSR�
�����ERH�����

-QTPIQIRXMRK�EKIRGMIW��
•� 1YRMGMTEP�[EWXI�8LVSQHIW�
•� 1IHMGEP�[EWXI�Ɓ�(S4,�
•� -RHYWXVMEP�[EWXI�Ɓ�(3-�
•� )�[EWXI�Ɓ�(ITEVXQIRX�SJ�-RJSVQEXMSR�8IGLRSP�

SK]��(S-8
�+SZ8IGL�%KIRG]
1SRMXSVMRK�ERH�IZEPYEXMRK�EKIRG]�Ɓ�()''�YRHIV�
1S)26

0ERH�%GX�SJ�&LYXER�������VIZMWIH����� 2EXMSREP�0ERH�'SQQMWWMSR�7IGVIXEVMEX��20'7


&MSHMZIVWMX]�%GX�SJ�&LYXER�������VIZMWIH������ 2EXMSREP�&MSHMZIVWMX]�'IRXVI��2&'

1MRMWXV]�SJ�%KVMGYPXYVI�ERH�0MZIWXSGO��1S%0
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1.9.7 NDC Obligations and 
Commitments

&LYXERƅW� 7IGSRH� 2EXMSREPP]� (IXIVQMRIH� 'SRXVM-
FYXMSR��2('
��WYFQMXXIH�MR�.YRI�������VIEƾVQW�
XLI� GSYRXV]ƅW� GSQQMXQIRX� XS� VIQEMRMRK� GEVFSR�
RIYXVEP��E�TPIHKI�ƼVWX�QEHI� MR�������%W�E�WQEPP�
PERHPSGOIH� REXMSR� [MXL� E� JVEKMPI� QSYRXEMRSYW�
IGSW]WXIQ�� &LYXER� MW� TEVXMGYPEVP]� ZYPRIVEFPI� XS�
XLI�EHZIVWI�MQTEGXW�SJ�GPMQEXI�GLERKI��IWTIGMEP-
P]�KMZIR� MXW� VIPMERGI�SR�GPMQEXI�WIRWMXMZI�WIGXSVW�
WYGL� EW� L]HVSTS[IV� ERH� EKVMGYPXYVI�� 8LI� 2('�
SYXPMRIW�TVMSVMXMIW�JSV�PS[�+,+�IQMWWMSR�HIZIPST-
QIRX�EGVSWW� WIGXSVW�� IQTLEWM^MRK� XLI�RIIH� JSV�
MRXIVREXMSREP�WYTTSVX�
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OI]�VIWYPX�EVIE�MR�XLI���XL�*MZI�=IEV�4PER�������
����
�� 8LMW� MRXIKVEXMSR� LEW� PIH� XS� XLI� HIZIPST-
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7XVEXIK]�LEW�FIIR�YTHEXIH�XS�MRGSVTSVEXI�GPMQEXI�
GLERKI�EW�E�GVSWW�GYXXMRK�MWWYI��IRWYVMRK�XLEX�IR-
ZMVSRQIRXEP�TSPMGMIW�EHHVIWW�IQIVKMRK�GLEPPIRK-
IW��8LI�GSYRXV]�LEW�EPWS�MQTPIQIRXIH�XLI�6)((��
VIEHMRIWW�4VSKVEQQI�ERH�IWXEFPMWLIH�E�2EXMSREP�
6)((�� *VEQI[SVO� XS� WYTTSVX� JSVIWX� GSRWIVZE-
XMSR�IJJSVXW�
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�
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QEXI�EGXMSR�
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JSV� 2EXMSREPP]� %TTVSTVMEXI� 1MXMKEXMSR� %GXMSRW�
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�ERH�XVERWMXMSRMRK�XS�^IVS�IQMWWMSR�QS-
FMPMX]� XLVSYKL� IPIGXVMG� ZILMGPIW�� &LYXER� VIQEMRW�
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GMVGYPEV�IGSRSQ]�F]� VIHYGMRK� PERHƼPP�[EWXI�WMK-
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CHAPTER 2: 
NATIONAL INVENTORY REPORT OF 
ANTHROPOGENIC EMISSIONS BY SOURCES AND 
REMOVALS BY SINKS OF GREENHOUSE GASES

 
2.1  Introduction

This chapter describes Bhutan’s Greenhouse 
Gas Inventory for the inventory years 2021-2022. 
The inventory for the three main gases emitted, 
namely carbon dioxide (CO2), methane (CH4) and 
nitrous oxide (N2O) is estimated while carbon 
monoxide (CO) and nitrogen oxide (NOx) are not 
estimated for energy, IPPU and waste sectors 
as they are precursors to N2O and CO2 and it is 
assumed that eventually they get oxidized. How-
ever, NOx emission was estimated for manure 
management and others under category 3.A. 
The chapter also contains information on data 
sources, uncertainties, and QA/QC activities car-
ried out. The inventory is prepared in accordance 
with annex to decision 18/CMA.1 on the Modali-
ties, Procedures and Guidelines for the Enhanced 
Transparency Framework and paragraphs 8-24 
of the Annex to Decision 17/CP.8 (UNFCCC, 
2002), meant for reporting of National Commu-
nications (NC) from Non-Annex I Parties to the 
UNFCCC and the BUR Guidelines for NAI coun-
tries. The update is consistent with capacities, 
time constraints, data availability and the level of 
support received for reporting. This inventory is 
organized according to the 2006 IPCC Guidelines 
and covers the following sectors: Energy; IPPU; 
AFOLU; and Waste. GHG removals by sinks occur 
in the AFOLU sector as a result of improved forest 

management and reforestation. The inventory 
was prepared following the 2006 IPCC Guidelines 
using the IPCC 2006 Software.

2.2  Institutional Arrangement 
of GHG Inventory Process

The Department of Environment and Climate 
Change (DECC) under the Ministry of Energy and 
Natural Resources (MoENR) is the Designated 
National Authority on Climate Change issues and 
is also the National Focal Point to the United Na-
tions Convention on Climate Change (UNFCCC). 
The DECC, through its Climate Change Division 
(CCD) led the Biennial Transparency Report (BTR) 
formulation process with support from the Glob-
al Environment Facility channeled through the 
Food and Agriculture Organization (Country Of-
ƼGI�&LYXER
� EW� XLI� MQTPIQIRXMRK� EKIRG]� �+)*�
Agency). The Bhutan Ecological Society and 
Druk Consult International Private Limited were 
assigned to support National Thematic Working 
Group (NTWG) in compiling the BTR. 

The 2006 IPCC Guidelines for National Green-
house Gas Inventories provide detailed methodol-
ogies to estimate emissions and sequestrations 
for all the sectors and sub-sectors. A system 
of methodological tiers has been developed by 
IPCC to represent different levels of methodolog-
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ical complexity. Tier 1 uses an IPCC default val-
YI��8MIV���YWIW�GSYRXV]�WTIGMƼG�IQMWWMSR�JEGXSVW�
that are based on either measurements or IPCC 
Tier 2 emission factors, and Tier 3 is the most 
demanding in terms of complexity and data re-
quirements. Considering national circumstances 
related to data availability and efforts required to 
estimate emissions, the emission and sequestra-
tion estimates in the inventory for Bhutan mainly 
uses data sourced from national statistics and 
default emission factors under Tier 1.

To estimate emissions in CO2 equivalents, a glob-
al warming potential (GWP) is used. GWP is a 
UYERXMƼIH�QIEWYVI�SJ� XLI�KPSFEPP]�EZIVEKIH�VIP-
ative radiative forcing of a particular GHG (Table 
�
��-X�MW�HIƼRIH�EW�XLI�EGGYQYPEXIH�VEHMEXMZI�JSVG-
MRK�[MXLMR�E�WTIGMƼG�XMQI�LSVM^SR�GEYWIH�F]�IQMX-
ting 1 kilogram (kg) of the gas, relative to that of 
the reference gas CO2. Direct radiative effects oc-
cur when the gas itself absorbs radiation. Indirect 
radiative forcing occurs when chemical trans-
formations involving the original gas produces a 
KEW�SV�KEWIW�XLEX�EVI�+,+W��SV�[LIR�E�KEW�MRƽY-
ences other radiative important processes such 
as the atmospheric lifetimes of other gases. All 
calculations in the present report use the Global 
Warming Potential (GWP) of GHGs for 100 years 
presented in the IPCC Fifth Assessment Report 
(IPCC AR5) as tabulated in Table 1 below.

Table 22: GWP of selected GHGs from IPCC AR5
Gas Chemical Formula GWP

Carbon dioxide CO2 1

Methane CH4 28

Nitrous oxide N2O 265

In general, each method was applied based on 
the availability of data and analysis of key catego-
ries. The collection of data and information is still 

a challenge when compiling the GHG inventory 
for Bhutan. The data and information often come 
from national aggregated levels, but some are 
collected from point or direct sources. Consider-
ing the absence of national or regional emission 
factors, most of the calculations relied on IPCC 
default values and therefore uncertainty values 
for emission factors are relatively high.

For the energy, IPPU and waste emissions, pre-
cursor to GHGs (CO, NOx and NMVOCs) have not 
been estimated with the assumption that these 
will eventually be converted into CO2, CH4 or N2O 
as provided in the IPCC 2006 Guidelines as “de-
fault CO2 emission factors assume that 100% 
of the fuel carbon is oxidized to CO2. This is irre-
spective of whether the carbon is emitted initially 
as CO2, CO, NMVOC or as particulate matter.

Bhutan aspires to gradually improve its reporting 
by adopting higher tier methods as local capacity 
develops, and more disaggregated data becomes 
available. Bhutan’s GHG inventory has been pre-
pared using data from national statistics, surveys 
and activity data provided by different sectors.

For the national GHG inventory, in accordance 
with paragraph 12 of Decision 17/CP.8, to the 
extent possible, the key categories are analyz-
ed, pursuant to IPCC Good Practice Guidance, to 
identify the subsectors that should be prioritized 
MR� XIVQW� SJ� QIXLSHSPSKMGEP� VIƼRIQIRX�� XEOMRK�
into consideration the national circumstances, as 
[IPP�EW�XLI�GSRXVMFYXMSR�SJ�XLI�MHIRXMƼIH�WYFWIG-
tors to the total emissions.

A summary of methods and emission factors 
used for the National GHG Inventory is provided 
in Table 23.
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Table 23:  Overview of methodologies and emission factors used for estimating emissions and 
sequestrations for GHG Inventory

Gas CO2 CH4 N2O

Categories Method EF Method EF Method EF

1- Energy

1.A - Fuel Combustion Activities T1 D T1 D T1 D

1.B - Fugitive emissions from fuels T1 D T1 D T1 D

2 – IPPU

2.A - Mineral Industry T1, T2 D T1 D T1 D

2.B - Chemical Industry NO NO NO NO NO NO

2.C - Metal Industry T1 D T1 D T1 D

2.D - Non-Energy Products from Fuels and Solvent Use T1 D T1 D T1 D

2.E Electronic Industry NO NO NO NO NO NO

2.F - Product Uses as Substitutes for Ozone Depleting Substances NE NE NE NE NE NE

2.G - Other Product Manufacture and Use NO NO NO NO NO NO

3 - Agriculture, Forestry, and Other Land Use

3.A - Livestock NO NO T1 D NO NO

3.B – Land T1,T2 D,CS T1 D, CS T1 D, CS

3.C - Aggregate sources and non-CO2 emissions sources on land T1 D T1 D T1 D

3.D – Other NE NE NE NE NE NE

4 – Waste

4.A - Solid Waste Disposal NE NE T1 D NE NE

4.B - Biological Treatment of Solid Waste NE NE T1 D NE NE

4.C - Incineration and Open Burning of Waste T1 D NE NE NE NE

4.D - Wastewater Treatment and Discharge NE NE T1 D T1 D

5 – Other NE NE NE NE NE NE

8LI�SYXTYX�JVSQ�XLI�-4''�WSJX[EVI������MR�XLI�JSVQ�SJ��NWSR�ƼPI�[EW�YTPSEHIH�XS�XLI�92*'''�MRZIRXSV]�VITSVXMRK�XSSP�ERH�XLI�
SYXTYX�[EW�GSQTEVIH�XS� XLI�SYXTYX�SJ� XLI� -4''� MRZIRXSV]�WSJX[EVI�� -X�[EW�JSYRH�XLEX� XLI�)8*�VITSVXMRK�XSSP� VITSVXIH� PS[IV�
IQMWWMSRW�GSQTEVIH�XS�XLI�-4''�WSJX[EVI�ERH�SR�GPSWIV�WGVYXMR]��MX�[EW�JSYRH�XLEX�IQMWWMSR�IWXMQEXIW��TEVXMGYPEVP]�JSV�',��ERH�
2�3�[IVI�RSX�GSRZIVXIH�YWMRK�XLI�+;4�ZEPYIW��;LMPI�XLI�'68W�JVSQ�XLI�)8*�VITSVXMRK�XSSP�EVI�ERRI\IH�XS�XLMW�WYFQMWWMSR��XLI�
MRZIRXSV]�XIEQ�FIPMIZIW�XLEX�ER]�VIZMI[�WLSYPH�FI�HSRI�SR�XLI�2%-�VITSVXMRK�XEFPIW�KIRIVEXIH�F]�XLI�-4''�WSJX[EVI�ERH�ERRI\IH�
XS�XLMW�WYFQMWWMSR�

;LMPI�GSQTMPMRK�XLI�MRZIRXSV]��XLI�XIEQ�LEH�MWWYIW�SR�XLI�-4''�WSJX[EVI��TEVXMGYPEVP]�MR�ƼPPMRK�XLI�ZEPYIW�JSV�XLI�[IXPERH�GEXIKSV]�
EW�XLI�WSJX[EVI�LEH�RS�TVSZMWMSR�XS�ƼPP�MR�XLI�ZEPYIW��7YTTSVX�[EW�WSYVGIH�JVSQ�XLI�92*'''�WIGVIXEVMEX�ERH�XLVSYKL�XLIQ�XLI�
-4''��LS[IZIV��XLI�MWWYI�LEWRƅX�FIIR�VIWSPZIH�ERH�XLI�GYVVIRX�WYFQMWWMSR�HSIW�RSX�GSRXEMR�IWXMQEXIW�SJ�IQMWWMSRW�ERH�WIUYIW-
XVEXMSR�JVSQ�XLI�[IXPERHW�WYF�GEXIKSV]�YRHIV�%*309�
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2.3  Quality Control and Quality 
Assurance

According to the 2006 IPCC Guidelines, national 
inventories have to be transparent, well document-
ed, consistent, complete, comparable, assessed 
for uncertainties, and should be subjected to ver-
MƼGEXMSR�ERH�5%�5'�I\IVGMWI��8LI�UYEPMX]�W]WXIQ�
includes several procedures such as training of 
personnel, inventory planning and preparation, 
QA/QC procedures, peer-reviewed publications, 
data storage, and follow-up and improvements. 
The QA/QC plan also includes a scheduled time-
frame describing the different stages of the inven-
XSV]�JVSQ�MXW�MRMXMEP�HIZIPSTQIRX�XS�ƼREP�VITSVXMRK��
The quality system ensures that the inventory is 
systematically planned, prepared, and followed 
YT� MR� EGGSVHERGI�[MXL� WTIGMƼIH�UYEPMX]� VIUYMVI-
ments so that the inventory is continuously devel-
oped and improved.

1.8.8 Quality Control (QC)

Quality control is the check that is made during 
the inventory preparation on different types of 
data, emission factors and calculations that have 
been made. The quality control takes place ac-
cording to general requirements (Tier 1) which ap-
plies to all types of data used as support material 
JSV� XLI� VITSVXMRK�� ERH� XLI� WTIGMƼG� VIUYMVIQIRXW�
for quality control (Tier 2) which are applied to 
certain types of data and/or emission sources. 
In this inventory preparation, the inventory team 
carried out general Tier 1 QC measures in accord-
ance with the 2006 IPCC Guidelines comprising 
of the following:

• Check whether assumptions and criteria for 
the selection of activity data, emission fac-
tors, and other estimation parameters were 
documented, compared with international 
agency estimates.

• Check for transcription errors in data input 
and references.

• Check that emissions and removals are calcu-
lated correctly. 

• Check that parameters and units are correctly 
recorded and that appropriate conversion fac-
tors are used.

• 'LIGO�XLI�MRXIKVMX]�SJ�HEXEFEWI�ƼPIW�
• Check for consistency in data between source 

categories.
• Check that the movement of inventory data 

among processing steps is correct.
• Check that uncertainties in emissions and re-

movals are estimated and calculated correct-
ly.

• Check time series consistency.
• Check completeness.
• Compare the reference and sectoral approach.
• Check whether assumptions and criteria for 

the selection of activity data, emission fac-
tors, and other estimation parameters were 
documented, compare with international 
agency estimates.

• Check for consistency in data between source 
categories, particularly crosschecking data 
derived from national statistics with sectoral 
data.

The QC conducted for this submission included 
checks on AD and EF by the Consultant Team 
and the NTWG.

1.8.9 Quality Assurance (QA)

According to IPCC Good Practice Guidance, good 
practice for QA procedures requires an objective 
review to assess the quality of the inventory and 
to identify areas where improvements should be 
made. In this inventory preparation exercise, the 
approval by the National Environment Commis-
sion is considered as a part of the QA process.
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CHAPTER 3: 
NATIONAL EMISSIONS AND SEQUESTRATION 
ESTIMATES

Bhutan recorded a total GHG emissions of 
1,742.51 Gg CO2e in 2022 which includes 559.38 
Gg CO2e from Energy, 673.93 Gg CO2e from IPPU, 
410.18 Gg CO2e from agriculture, and 99.01 Gg 
CO2e from Waste. The total sequestration is esti-
mated at 11,450.45 Gg CO2e (By forest, cropland, 
and grasslands) in the same year. At the same 
time, sequestration increased as compared to 
previous years due to addition of sequestration 
in below ground biomass, by perennial crops, in-

cluding agroforestry and orchards. The net emis-
sion in 2022 was -9707.94 Gg CO2e.

As shown in Table 24,  Figure 47, emissions 
dropped in 2022 as compared to the reference 
year of 2019 owing to the COVID-19 pandemic 
and its impacts, as policies and measures to re-
vive the Bhutanese economy were recently intro-
duced. 

Figure 47: National emissions and sequestration estimates
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Table 24: National Emissions and Sequestration Estimates
Emissions (Gg) Emissions (Gg CO2e)

Category CO2 CH4 N2O ɸ

Energy 550.44 0.06 0.03 559.38

IPPU 673.93 0 0 673.93

Agriculture 0.73 13.89 0.08 410.18

Waste 0.003 3.54 0 99.01

FOLU -11356.30 0.00 0.00 -11356.30

3.1  Energy

The energy sector, which includes the consump-
tion of fossil fuels and their associated fugitive 
emissions, is the second highest GHG emitting 
sector in Bhutan in 2022 contributing to 39% of 
the total GHG emissions with a total emission of 
559.38 Gg CO2e. 

Emissions in the energy sector in Bhutan can be 
attributed to the 1.A.2- manufacturing industries 
and construction (fossil fuel use as energy sourc-

es for the manufacture of TMT bars and cement), 
1.A.3- transport (civil aviation and road transport) 
and 1.A.4- others (use of kerosene and LPG as 
energy sources in the residential and commercial 
sectors). As energy is sourced from clean and 
renewable hydropower sources, Bhutan has no 
emissions in 1.A.1- energy industries and reliable 
data is not available to estimate emissions from 
the diesel generator sets used as back-up power 
source during grid failures.

Figure 48: Emissions from Energy sector

3.1.1 Energy Industries

While there are no heat plants in the country or 
TIXVSPIYQ� VIƼRIV]�� MX� MW� EWWYQIH� XLEX� XLIVI� EVI�

no emissions from electricity generation, as the 
primary source of electricity in the country is run-
of-the-river hydropower plants whose emissions 
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are considered to be zero. While attempts have 
been made to collect activity data in the form of 
diesel oil used to power back-up generators, not 
every generator owner has kept diesel quantities 
used in 2021 and 2022 and therefore, diesel fuel 
used for electricity generation is considered to 
be zero. However, it is ensured that there is no 
underestimation of emissions as any diesel use 
not accounted for under the electricity generation 
is already assumed to be used in the transport 
sector and corresponding emissions estimated. 

3.1.2 Manufacturing industries and 
construction

The manufacturing industries in Bhutan meet a 
WMKRMƼGERX� TSVXMSR� SJ� XLIMV� IRIVK]� VIUYMVIQIRX�
from the national electricity grid except for a 
portion of the energy requirement in the iron and 
steel and cement industries. The energy related 
emissions are mainly from diesel consumption in 
boilers, coal used in cement plants and furnace 
oil/ residual fuel oil used in the rolling mills to re-
heat billets. As disaggregated data on fuel use in 
the construction industry is not available, emis-
sions arising from the combustion of fuels in the 
construction sector are attributed under trans-
port sector (1A.3). 

The activity data for this category is sourced 
from the Bhutan Trade Statistics 2019-2022 pub-
lished by the Ministry of Finance and validated 
from the Annual National Environment Accounts 
published by the National Statistics Bureau. The 
entire coal imports and a portion of the diesel 
imports as reported by individual industries are 
reported in this category. The IPCC emission fac-
tors were used in the absence of country-specif-
ic fuel characteristics and emission factors. In 
2022, emissions from this category using the de-
fault emission factors were 152 Gg CO2, 0.01 Gg 
CH4 and 0.002 Gg N2O.

3.1.3 Transport

As a landlocked country heavily reliant on road 
transport, emissions in 1.A.3 are also considered 
lifeline emissions. Energy use in the transport 
sector relied partially on published sources for 
gasoline/diesel and aviation kerosene imports, 
namely the Bhutan Trade Statistics (2019-2022). 
To avoid overestimation from double-counting 
fuels in the energy industries, manufacturing in-
dustries, and transport, the activity data used 
in transport includes all imports of diesel and 
gasoline. Emissions from the Transport catego-
ry were from road and air transportation. A tier 
one methodology was adopted using fuel import 
data, and default IPCC emission factors resulting 
in emission of 370 Gg CO2, 0.05 Gg CH4 and 0.02 
Gg N2O. 90% of gasoline and 5% of diesel imports 
were allocated to transport by cars while 10% of 
gasoline imports and 15% of diesel imports were 
allocated to Light Duty Trucks. 80% of diesel im-
ports were attributed to heavy duty trucks based 
on expert judgement from industry professionals 
and fuel dispensers.

Emission from domestic aviation was 1.16 Gg 
of CO2 in 2022 and this is attributable to limit-
IH� HSQIWXMG� GSQQIVGMEP� ƽMKLXW� MR� STIVEXMSR� MR�
XLI�XLVII�HSQIWXMG�EMVTSVXW��-R�EHHMXMSR��XLI�ƽMKLX�
time between these domestic airports is less 
than an hour’s journey.

The data on the split between domestic and in-
ternational aviation was obtained from the De-
partment of Air Transport under the Ministry of 
Infrastructure and Transport. While previous esti-
mates assumed a split of 70% and 30% for inter-
national and domestic aviation respectively, the 
GYVVIRX�IWXMQEXI�VIƽIGXW�EGXYEP�JYIP�YWI�VIWYPXMRK�
in a split of 95% and 5% between international 
and domestic aviation.
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3.1.4 Others

Energy use in this subcategory includes the con-
sumption of biomass and fossil fuels (LPG and 
kerosene) in the residential and commercial/
institutional sectors. Electricity generated from 
hydropower meets most of the energy demand 
in Bhutan, and biomass is used as a source of 
energy for cooking and space heating, especially 
in rural areas. In contrast, LPG is used mainly for 
cooking and kerosene for space heating in urban 
areas. The emission is estimated based on the 
fuel import data from the Bhutan Trade Statistics 
(BTS) 2019-2022 and results in an emission of 
27.75 Gg CO2 in 2022. While 100% of the kero-
sene imports were attributed to residential sec-
tors, the commercial-use LPG imported was allo-
cated to the commercial sector.

3.1.5 Fugitive emissions from fuels 

&LYXER�LEW�ƼZI�WYVJEGI�GSEP�QMRIW��ERH�TVSHYG-
tion data from the mine and default emission fac-
tors are used to estimate the fugitive emissions 
under mining and post mining seam emissions 
of 0.26 Gg and 0.35 Gg of CO2 in 2021 and 2022 

respectively. The activity data for this estimate 
is sourced from the annual production data 
maintained with the Department of Geology and 
Mines under the Ministry of Energy and Natural 
resources.

3.2 Industrial Processes and 
Product Use (IPPU)

In Bhutan, several important industrial processes 
account for the emissions of greenhouse gas-
es. Major industries include those in the “miner-
al products” category (e.g., cement production), 
chemical industries, silicon carbide and metal 
industry (ferroalloys). Each of these categories is 
discussed in the sections below.

IPPU was the largest emitter of anthropogenic 
GHG emissions in Bhutan accounting for 674 Gg 
CO2 in 2022. The industrial sector’s activity data 
was obtained from annual trade statistics and the 
national industrial license database. While efforts 
LEZI�FIIR�QEHI�XS�SFXEMR�TPERX�WTIGMƼG�EGXMZMX]�
data, numerous discrepancies were observed in 
the quantity of reductants imported.

Figure 49: IPPU Emissions
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3.2.1 2.A.1 Cement Production

Bhutan has three large cement plants and 1 small 
plant producing various types of cements. The 
key emission in this category is from the produc-
tion of clinker where the calcination of limestone 
occurs resulting in the emission of process emis-
sions (CO2). Activity data on clinker production 
was taken from the industries and default emis-
sion factors were used to estimate the process 
emissions. As clinker data was used and not 
cement production data, the emission estimates 
are more accurate than those reported in previ-
ous submissions. The production of clinker in 
Bhutan resulted in a total emission of 335.54 Gg 
CO2 in 2022.

3.2.2 2.C.2 Ferroalloys production

The metal industry (Ferro alloys) accounted for 
the largest share of emissions with 337.5 Gg CO2 
in 2022 and this is one of the fastest growing in-
dustries in Bhutan. The non-energy use of fuels, 
particularly fossil based reductants (non-coking 
coal, semi coke, coal) reduce the silica in quartz/ 
quartzite and metal containing ores which then 
fuse to form the ferro alloys, particularly, ferro 
silicon and ferro manganese. While efforts were 
QEHI�XS�GSPPIGX�TPERX�WTIGMƼG�EGXMZMX]�HEXE��VIPME-
bility of these data was questionable and national 
level data were used to estimate the emissions. 
In the Bhutan Trade Statistics (2019-2022), im-
port of semi coke was attributed to the ferro alloy 
sector and while these may lead to reduced ac-
curacy in emission estimates, the overall inven-
tory would not contain underestimations as all 
imported fuels were accounted for.

3.2.3 Lubricant Use

The import data on lubricants was sourced from 
the Bhutan Trade Statistics and default emission 
factors were used to estimate the emission from 
this category resulting in the emission of 0.86 Gg 
CO2��MR�������7MRGI�XLI�EGXMZMX]�HEXE�VIƽIGXW�SRP]�
those quantities of lubricants imported through 
import licenses and open borders exist between 
India and Bhutan, industry experts feel that the 
quantities reported are much lower than actual 
imports. The inventory team, however, does not 
LEZI� WYƾGMIRX� HEXE� XS� IWXMQEXI� XLI� EGXYEP� MQ-
ports.

3.3 Agriculture, Forestry, and 
Other Land Use (AFOLU)

In 2022, Land Use Land Use Change and Forestry 
(LULUCF) was a CO2 sink for -11356.30 Gg CO2e 
without non-CO2 emission from biomass burning 
in forest land. Sequestration was -11374.09 of 
Gg CO2efrom Forest land; -65.02 of Gg CO2e from 
Cropland; -11.34 of Gg CO2e from grassland re-
spectively while emission from Settlements was 
25.93 Gg CO2 e and 68.21 Gg CO2 e from Other 
land. Emissions from the livestock sector contrib-
uted 365 Gg of CO2e corresponding to 21% of to-
tal national emissions in 2022, mainly in the form 
of CH4 emission from enteric fermentation (91%) 
and marginally in the form of N2O from manure 
management (9%).

Emission from the Agriculture sector contrib-
uted 45.18 Gg CO2e corresponding to 2.59% of 
total national emissions in 2022, mainly due to 
CH4 emission from rice cultivation (62.31%) and 
marginally due to direct N2O emission from rom 
manure managed soils (15.96%); Indirect N2O 
Emissions from manure management (13.81%); 
indirect N2O Emissions from managed soils 
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(6.29%) and due to Urea application (1.62%) of 
emissions from agriculture.

3.3.1 3.A. Livestock

The livestock sector in Bhutan is dominated by 
cattle, yaks, goats, pigs, and sheeps. Cattle, with 
a population of approximately 255,000 heads, 
are the largest contributors to milk production, 
while yaks and yak crosses known as zo and 
zom, numbering around 38,000 are essential for 
high-altitude communities. Poultry production 
LEW�WIIR�WMKRMƼGERX�KVS[XL��[MXL�SZIV�����QMPPMSR�
birds supporting egg and meat production. Small 
ruminants, such as goats and sheep, contribute 
to meat, wool, and other products with a com-
bined population of 70,000. Livestock production 
systems in Bhutan are evolving, with a shift from 
traditional free-grazing systems to semi-intensive 
and intensive production systems especially for 
dairy, pig, and poultry.
 
Livestock population could not be character-
ized/categorized as per the Table 10.1 – Repre-
sentative livestock categories of the 2006 IPCC 
Guidelines for National Greenhouse Gas Invento-
ries mainly due to lack of complete disintegrat-
ed data. All activity data were adopted from the 
Annual Livestock Statistics (Department of Live-
stock 2004-2022) and the Annual Integrated Agri-
culture and Livestock Census (National Statistics 
Bureau 2023 & 2024) publication as follows.

a. Cattle: 

 Cattle populations were categorized into two 
groups – 1) mature dairy cows (cows that have 
calved at least once and are used principally 
for milk production) and 2) other cattle (breed-
ing bull, bullock, heifer, grower bull, calves) as 
subcategories. For the estimation of the GHG 

emissions, 37% of the total cattle population 
estimated were mature cows that have calved 
at least one calf and produced milk are con-
sidered as dairy cows, and the remaining 63% 
were grouped under other cattle category. 
Since the overall average lactation yield of the 
cattle was lower than 1456 kg of milk, mature 
dairy cows population were not further disin-
tegrated as the high yielding and low produc-
ing cows as per Table 10.1 Representative 
livestock categories, Chapter 10 of the 2006 
IPCC Guidelines for National Greenhouse Gas 
Inventories. Yak population  is grouped under 
cattle for the estimation of GHG emission al-
though yak is considered as the potential “low 
carbon” ruminant. Yak is reported to produce 
about 1.7g of methane /kg W0.75 under graz-
ing conditions, which is lower than the cattle 
between 3.2-4.2g of methane/kg W0.75 (Ding 
et al., 2010 & Thorpe, 2009). While  average 
body weight for cattle was estimated at 300 
Kgs in Bhutan (Samdup IX�EP, 2010) and 328 
Kg (Wangdi, 2014), a default value of dairy-
cows for Indian sub-continent (ISC) of 275kg 
and 110kg for other cattle were adopted in ab-
sence of empirical evidence on the weight of 
other cattle categories.

b. Buffalo: 

 Considering small number of buffalo popula-
tion in the country, the data were not disaggre-
gated, and for the GHG estimation whole pop-
ulation is considered as a single population

c. Sheep: 

 Disintegrated data by sub-categories (lamb, 
growing, ewes) are not available for sheep 
population in the country. As such, the total 
sheep population is considered under one 
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group for the estimation of GHG estimation.

d. Goats: 

 Segregated information by sub-categories 
(kids, growing, doe) was not available for goat 
population. As such, the total goat population 
is considered under one group for the estima-
tion of GHG emissions.

e. Horses, mule and asses:  

 The mule and asses population for 2020-2022 
was not available, as it was forecasted in ex-
cel worksheet using the forecast function for 
the period.

f. Swine: 

 Pigs are maintained for breeding purposes to 
produce parent stocks and piglets, and for fat-
tening purposes to produce pork. Disintegrat-
ed data by the sub-categories for the swine 
population is not available. Local pigs consti-
tute about 10% of the total pig population in 
the country. Nonetheless, for the GHG estima-
tion the population is not disintegrated into 

local and improved breed/type. Improved pig 
breeds reared in the country are Large white, 
Landrace, Saddle black, and Duroc. 

g. Poultry: 

 Poultry population includes both indigenous 
and improved poultry. It is mainly reared for 
egg and chicken. As disintegrated data are 
not available for the broiler and layer, single 
population of poultry was adopted for the esti-
mation of emissions. The local poultry consti-
tutes about 13% of total poultry population in 
the country. The poultry population comprises 
both layer and broiler birds, and the lifespan of 
broiler was considered similar to layer.

+MZIR� XLI� LYQER� VIWSYVGI� GETEGMX]� ERH� ƼRER-
GMEP�GSRWXVEMRX��GSYRXV]�WTIGMƼG�IQMWWMSR�JEGXSVW�
could not be established as of date. As such, 
default emission factors relevant to our country 
considering the geolocation, production or the 
farming system and climatic conditions are iden-
XMƼIH� ERH� EHSTXIH� JSV� XLMW� MRZIRXSV]�� *SPPS[MRK�
default emission factors were adopted consider-
ing the similar nature of livestock farming practic-
es, and environment conditions.

Table 25: Default emission factors adopted for Enteric fermentation
Livestock Species Emission Factor for Enteric fermen-

tation 
Emission factor for Manure Management, 
uncertainty

High yielding cows (Dairy cattle) 58 kg CH4/hd/year of Indian Sub-
continent, Table 10.11

9 Kg CH4/hd/yr, Table 10.14, Asia; Average 
milk production of 900Kg kg/hd/year

Low yielding cows 58 kg CH4/hd/yr of India sub-conti-
nent, Table 10.11

Bulls used for draft (Other cattle) 27 kg CH4/hd/year, Indian Subconti-
nent, Table 10.11

9 Kg CH4/hd/yr, Table 10.14, Asia

Bulls used for breeding 47 kg CH4/hd/year

Calves pre wean 47 kg CH4/hd/year

Growing fattening 47 kg CH4/hd/year

Swine 1 kg CH4/hd/yr of developing coun-
try, Table 10.10; ±30-±50%

2  Kg CH4/hd/yr, Table 10.14, Asia
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Buffalo 55 kg CH4/hd/yr of developing coun-
try, Table 10.10, ±30-±50%

4 Kg CH4/hd/yr, Table 10.14, Asia

Sheep 5 kg CH4/hd/yr of developing coun-
try, Table 10.10, ±30-±50%

0.1 Kg CH4/hd/yr, Table 10.15, Developing 
countries

Goat 5 kg CH4/hd/yr of developing coun-
try, Table 10.10, ±30-±50%

0.11  Kg CH4/hd/yr, Table 10.15, Develop-
ing countries,

Horses 18 kg CH4/hd/yr of developing coun-
try, Table 10.10, ±30-±50%

1.09  Kg CH4/hd/yr, Table 10.15, Develop-
ing countries,

Mule and Asses 510 kg CH4/hd/yr of developing 
country, Table 10.10, ±30-±50%

0.60 Kg CH4/hd/yr, Table 10.15, Develop-
ing countries,

Poultry – Layer NA in , Table 10.10, ±30-±50% 0.01  Kg CH4/hd/yr, Table 10.15, Develop-
ing countries,

Poultry - Broiler NA in Table 10.10, ±30-±50% 0.01  Kg CH4/hd/yr, Table 10.15, Develop-
ing countries 

Fraction of manure N that is lost in 
the MMS (%): - Frac(lossMS), Table 
10.23

Liquid slurry (dairy): 40
Liquid slurry (other): 40
Liquid slurry (swine): 48
Poultry with litter (poultry): 50

Fraction of managed manure N that 
volatilizes (%): Frac(GasMS), Table 
10.22

Liquid slurry (dairy): 40
Liquid slurry (other): 40
Liquid slurry (swine): 48
Poultry with litter (poultry): 40

Emission factor for N2O emissions from 
N leaching and runoff [Kg N2O-N/(kg N 
leached and runoff)] (EF5) = 0.0075

Fraction of managed manure N that 
leaches (%): Frac(LeachMS), Table 
10.22; 2006 IPCC guidelines 

Liquid slurry (dairy): 25
Liquid slurry (other): 25
Liquid slurry (swine): 25
Poultry with litter (poultry): 25

N in organic Bedding (solid storage 
and deep bedding MMS – otherwise 
zero) (kg N/animal/yr): N (bed-
dingMS)

NA

The overall average temperature for the country 
was estimated, and accordingly the region was 
adopted for the GHG inventory. The overall av-
erage temperature estimated was 17.08 degree 
Celsius for the country (See https://www.nchm.
gov.bt/home/pageMenu/778), which falls be-
tween 15 to 25 °C. Therefore, the temperate cold 
region (>15 to 25 °C) was adopted for this GHG 
compilation.

The livestock production system is changing 
with more opting for high producing animals over 
the period. However, the rate of change remain 
sgradual with increasing investment required to 

adopt high yielding animals. To this, traditional 
livestock practices such as migratory system of 
livestock farming, and open grazing still persist 
and remain a dominant cattle farming system in 
Bhutan. Feeding practices include stall feeding 
(gaining popularity among the progressive dairy 
farmers particularly in the peri urban areas), pas-
ture based and open grazing.

The following manure management combination 
has been adopted for different livestock catego-
ries based on expertise judgement for the esti-
mation of the GHG emission.
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Table 26: Types of manure management  system adopted
Sl. No Categories Manure management type Fraction adopted (%)

1 Dairy Pasture/Range/Paddock 0.80 

Liquid/slurry 0.20

2 Other cattle Pasture/Range/Paddock 0.80

Liquid/slurry 0.20

3 Buffalo Pasture/Range/Paddock 1

4 Sheep Pasture/Range/Paddock 1

5 Goat Pasture/Range/Paddock 1

6 Horse Pasture/Range/Paddock 1

7 Mules & asses Pasture/Range/Paddock 1

8 Swine Liquid/slurry 0.90 

Pasture/Range/Paddock 0.10

9 Poultry Pasture/Range/Paddock 0.1

Poultry manure with litter 0.9

In 2022, emissions from the livestock sector con-
tributed 365 Gg of CO2e corresponding to 21% 
of total national emissions in 2022, mainly in the 
form of CH4 emission from enteric fermentation 
(91%) and marginally in the form of N2O from 
manure management (9%).

Table 27: Emissions from the livestock sector
Livestock CH4

 (Gg)
N2O 
(Gg)

Emissions 
(Gg CO2e)

3.A.1 - Enteric Fermentation 11.92 0.00 333.74

3.A.2 - Manure Management 0.97 0.02 31.26

3.3.2 3.B. LULUCF:

Forest and Other Land Use (FOLU) sector deals 
with greenhouse gas (GHG) emissions and re-
movals resulting from land use such as forestry 
activities and its land-use change. GHG emissions 
and removals in this sector consist of carbon 
WXSGO�GLERKIW�MR�ƼZI�GEVFSR�TSSPW��EFSZIKVSYRH�
biomass, belowground biomass, dead wood, lit-
ter, and soil) in each land use category, such as 
forest land, cropland, grassland, wetland, set-
tlements and other land in accordance with the 

�����-4''�+YMHIPMRIWƅ�PERH�YWI�GPEWWMƼGEXMSR���
Methodological tiers used in this sector are 
shown in Table 1. The land cover data of 1990, 
2000, 2010, 2015, 2018 and 2023 produced us-
ing Landsat Satellite imagery was used to gener-
ate the time series land cover and land use data 
by interpolation and extrapolation method. The 
carbon density estimate from National Forest In-
ventory (NFI) was used to generate the emission 
factors wherever applicable. 

All carbon pools are considered either by using 
the national statistics of NFI and adopting the 
default factors from the 2006 IPCC Guidelines, 
�����;IXPERH�7YTTPIQIRX�ERH������6IƼRIQIRX�
of 2006 IPCC Guidelines based on the land re-
maining the same land and land undergoing the 
change. The statistics of timber removals, forest 
ƼVI�HMWXYVFERGI�ERH�EVIE�FVSYKLX�YRHIV�TPERXE-
tion are obtained from Forestry Fact and Figures 
(FFF) or Annual Forestry Statistics (AFS) as well 
as other records maintained by Department of 
Forests and Park Services (DoFPS). The infor-
mation on the paddy land and orchards (peren-
nial crops) are collected from the Department of 
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Agriculture, Ministry of Agriculture and Livestock, 
Annual Statistics published by National Statisti-
cal Bureau (NSB). 

Land-use areas are calculated from land and land 
cover maps of 1990, 2000, 2010, 2015, 2018 and 
2023 by interpolation and extrapolation for inter-
mittent years and years outside available data re-
spectively. Land area have been consistently esti-
mated for all land-use classes 1994 to 20202and 
new gains and losses are accounted from 1994 
as a starting year and any changes before 1994 
are not considered for the lack of data and to re-
duce introduction of potential uncertainties with 
interpolation and extrapolation. Further, the land 
under rice ecosystem and perennial crops are 
reported as land remaining same land in accord-
ance with the Tier 1 methodologies 2006 IPCC 
Guidelines as prior land use or land cover are 
unknown. For biomass gains, the time since con-
version has been considered. For mineral soils, 
the carbon stock changes have been estimated 
using equation 2.25 from 2006 IPCC Guidelines 
and Tier 1 stock change factors for land undergo-
ing conversion while carbon stock are assumed 
to remain constant or at equilibrium for all land 
remaining the land same during the inventory pe-
riod with default transition time of 20 years. 

In line with the IPCC (2006) land use categories, 
XLI�PERH�X]TI�MW�&LYXER�MW�GPEWWMƼIH�MRXS�WM\�FVSEH�
categories: Forest Land, Cropland, Grassland, 
Wetlands, Settlements and Other Land. They are 
HIƼRIH�EW�

a. Forest Land: 
 
 “Land spanning more than 0.5 hectares with 

XVIIW� LMKLIV� XLER� ƼZI�QIXIVW� ERH� E� GERST]�
cover of more than 10%, or trees able to reach 
these thresholds in-situ. It does not include 

land that is predominantly under agricultural 
SV�YVFER� PERH�YWI�Ɖ� �2*4������
�� �8LMW�HIƼRM-
tion was used for FAO Global Forest Resourc-
es Assessment. All Forest Land is considered 
QEREKIH� PERH� ERH� RS� WYF�GPEWWMƼGEXMSR� SJ�
the forest is used in this report as in earlier re-
porting. 

b. Cropland: 
 
 All arable and tillage land, and agro-forest-

ry systems where vegetation falls below the 
thresholds for the forest land category. All 
croplands are considered managed land and 
in the context of the inventory, they are clas-
WMƼIH�MRXS�JSYV�GEXIKSVMIW�[MXL�X[S�QEMR�GEX-
egories of Annual Cops and Perennial Crops. 
The Annual Crop land is further divided into 
two sub-categories of Annual Crop-Others 
and Annual Crop-Rice. Similarly, the Perennial 
'VST� PERH� MW� GPEWWMƼIH� MRXS� X[S� WYF�GEXIKS-
ries of Perennial Crop -Bearing and Perennial 
Crop-Non-bearing.

c. Grassland: 
 
 All rangelands and pastureland that is not 

considered as cropland. It also includes 
systems with vegetation that fall below the 
threshold used in the forest land category and 
are not expected to exceed, without human 
intervention, the threshold used in the forest 
land category. All grasslands were considered 
QEREKIH� PERH�� 2S� WYF�GPEWWMƼGEXMSR� SJ� XLI�
grassland land into improved grassland and 
other category is made due to lack of data. 

d. Wetlands: 
 
 All land that is covered or saturated by water 

for all or part of the year and that does not 
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fall into the forest land, cropland, grassland or 
settlements categories. In the context of GHG 
inventory, this land includes all rivers, lakes, 
reservoirs and marshy areas not included in 
the grassland. 

e. Settlements.
  
 All developed land, including transportation 

infrastructure such as roads, and human set-
tlements of any size, unless they are already 
included under other categories. This catego-
ry also includes airports, parks, yards, farm 
roads and barns. Settlements are considered 
managed land. 

f. Other Land. 
 
 Includes bare soil and rock and vegetated 

lands on mineral soils, which are not included 
MR� ER]� SJ� XLI� EFSZI� ƼZI� PERH� GEXIKSVMIW� HI-
ƼRIH�EFSZI��%PP�XLI�SXLIV�PERH�EVIEW�EVI�GSR-
sidered as unmanaged land. 

Data source on which the areas of land use cat-
egories are based is the land use and land cover 
maps of Bhutan 1990, 2000, 2010 (Gilani et al., 
2015), 2015 (FRMD 2016), 2018 and 2023 (FMID, 
2024 HVEJX�VITSVX). The land cover map of Bhutan 
1995 (MoA, 1995), 2010 (MoA, 2010), and 2020 
(NLCS, 2023) was not used as these products are 
developed using different satellite images with 
different spatial resolutions. For example, 1995 
land use and land cover maps are produced us-
ing aerial photographs and spot images, 2010 
was produced using ALOS images and 2020 us-
ing Sentinel II imageries. Therefore, forest area 
used in this inventory preparation may be slightly 
different from the area reported in global forest 
resource assessment (FRA) produced by FAO, 
which uses the statistics from 1995, 2010, 2015 

and 2020 land use and land cover map. Data 
from the Forest Reference Emission Level and 
Forest Reference Level of Bhutan is used in this 
inventory as it provides information on the rate of 
conversion of forest land to non-forest land be-
tween 2005 to 2014. 

For the purpose of GHG inventory in forestry sec-
tor, the activity data and emission factor data are 
extracted from following documents 

• FRMD, 2018; National Forest Inventory Report 
Volume II

• FRMD, 2016; National Forest Inventory Report 
Volume I

• FRMD, 2018; Draft Forest Reference Emission 
Level/ Forest Reference Level

• Ministry of Agriculture, 1997; Atlas of Bhutan, 
Land Cover and Areas Statistics of 20 Dzong-
khags. 

• Ministry of Agriculture and Forest, 2010; Land 
cover Atlas of Bhutan, Land Cover and Area 
Statistics of 20 Dzongkhags. 

• FRMD, 2016; Land use land cover maps of 
Bhutan 

• IPCC Good Practice Guidelines for LULUCF 
2003

• Forest Facts and Figure 2015, 2016, 2017, 
2018, 2019

• Annual Forestry Statistics 2020, 2021, 2022, 
2023

• Forest Information Reporting and Monitoring 
System (database) 

• Forest Reference Emission Level 
• Internal Working Document of Forest Refer-

ence Emission Level 
• Gilani et al., 2015; Decadal land cover change 

dynamics in Bhutan, Journal of Environmental 
Management, 148 (2015), pp. 91-100. 

• FRMD, 2017: Land use and land cover of Bhu-
tan 2016, Maps and Statistics. 
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• FRMD, 2017: Land use and land cover of Bhu-
tan 2016, Maps and Statistics. 

The land area under different land use categories 
is obtained by extrapolation and interpolation of 
land area reported in decadal land cover change 
dynamics in Bhutan (Gilani et al, 2015) and Land 
use and land cover of Bhutan 2016 (FRMD, 2017). 
The land area under different land categories for 
1990, 2000, and 2010 was extracted from Gilani 
et al. (2015); Land area for 2015 was obtained 
from land cover and land cover statistics of 
FRMD, 2016; Land area for 2018 and 2023 are ex-
tracted from the draft report on land use and land 
cover change report of 2018 and 2023 developed 
by DoFPS. 

99� �%HETXIH�JVSQ�2EXMSREP�*SVIWX�-RZIRXSV]�*MIPH�1ERYEP�������8LI�JSVIWX�GPEWWMƼGEXMSR�MR�XLI�PERH�GSZIV�ERH�PERH�YWI�WXEXMW-
tics are different from this category. However, Department of Forest and Park Services is currently developing forest type 
QET�SJ�&LYXER�ERH�MX�MW�I\TIGXIH�WXERHEVHM^I�XLI�JSVIWX�GPEWWMƼGEXMSR��

The land area for intermittent years from 1994 to 
2022 was generated by linear interpolation meth-
od described in 2006 IPCC Guidelines and FAO 
Guidelines on FRA. While this may not be the best 
method to generate the land area under different 
land categories, this is the most appropriate and 
suitable considering the national circumstances 
and available data.

A combination of approaches 1 and 2 have been 
adopted to compute land conversion among the 
different land categories and following land-use 
WTIGMƼG�EWWYQTXMSRW�YWIH�XS�TVSHYGI�GSQTPIXI�
and consistent time series data.

¦Öðķā�ˑ˗̆�dÖłù�Žŭā�ŭťāóĢƩó�ÖŭŭŽĿťŶĢŋłŭ�Öłù�ĿāŶĞŋùŋķŋėĢāŭ�ÖťťķĢāù
Categories Assumptions Methodologies

Land Categories

Forest Land •    XC All plantations assumed to be carried out 
in the grassland. Hence, included as part of 
Grassland converted to forest land. 

• Based on the land use and land cover change 
draft report (2018-2023), the gains and losses 
in the forest assumed to be spread equally for 
all calendar years. 

• The Land Use and Land Cover Change draft re-
port for 2018-2023 shows that forest land has 
gained from and loss to CL, GL, WL, SL and OL. 
Forest may have gained from or loss to these 
land categories by the same percentage for 
the year 2015-2017 for which there is no infor-
QEXMSR�JSV�KEMRW�JVSQ�WTIGMƼG�PERH�EVIEW��*SV�
years outside 2015 no gains are estimated ex-
cept  the conversion of grassland to forest land 
(i.e. plantations). 

• Forest area is determined by the interpolation 
of forest area in 2018 and 2023. Gierson and 
Long (1983)99�GPEWWMƼIH�&LYXER� JSVIWX� MRXS����
categories of subtropical forest, warm broad-
leaved forest, cool broad-leaved forest, ever-
green oak forest, chir pine forest, blue pine 
JSVIWX��WTVYGI�JSVIWX��LIQPSGO�JSVIWX��ƼV�JSVIWX��
juniper-rhododendron scrub forest and dry al-
TMRI�WGVYF�JSVIWX��(YI�XS��HMƾGYPX]�MR�I\XVEGXMRK�
the time series data, determining the gains and 
losses in each category of forest land and lack 
of information prior land use and new forest 
X]TI���XLMW�GPEWWMƼGEXMSR�SJ�JSVIWX�MW�RSX�YWIH�MR�
the GHG Inventory d resulting from gains. 

• Therefore, it has been decided to report only 
one  category of forest land. 
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• The gains in forest from 2005 to 2014 are 
adopted FREL and FRL of Bhutan 

• All forest land is managed 

•� 2SR�'3��IQMWWMSR�JVSQ�JSVIWX�ƼVI�GSRWMHIVIH�
as part of emission from forest

• For the land converted to forest land, both 
above ground and below biomass is account-
ed and changes in other carbon pools are as-
sumed to be in equilibrium

• Emissions and removals from forest land re-
maining forest land have been estimated us-
ing a combination of Approach 1, 2 and Tier 1 
ERH�8MIV���� �8LI�GSYRXV]�WTIGMƼG�EGXMZMX]�HEXE��
emission factor and removal factor are used for 
computing the emission and removals where 
available while IPCC defaults were used in oth-
er cases. 

• Carbon stock change in forest land remaining 
forest land is estimated using Gain-Loss meth-
od (equation 2.7 in 2006 IPCC Guidelines.

• Non-forest land converted to Cropland are 
clubbed with Cropland remaining Cropland as 
prior land use before conversion is not known.

Cropland • All land under rice ecosystems assumed to re-
main under same land category across the time 
series. 

• All land under perennial crops assumed to re-
main under same land category. Hence, no 
losses are estimated for the crops that reached 
maturity/harvest cycle or bearing fruits. 

• All conversion to cropland from non-cropland 
and losses to non-Cropland are assumed to oc-
cur in annual cropland excluding annual crop-
land under rice ecosystems. 

• Emission and removals from the crop land re-
maining cropland are assumed to be zero or in 
equilibrium except for perennial crops which 
are not fruiting (non-bearing perennial crops).

• Biomass gain area estimated for non-bearing 
perennial crops using the default values from 
IPPC guidelines  

• The emission under this land category is esti-
mated only for forest land converted to crop 
land for the entire time series. 

• Carbon dioxide emissions and removals from 
changes in the area of perennial woody crops 
(orchards) are estimated using a Tier1 ap-
proach described in IPCC Guidelines for Nation-
al Greenhouse Gas Inventories
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Grassland • All conversion to grassland from non-grassland 
and losses to non-grassland assumed to occur 
in managed. 

• All grassland area assumed to be managed 
land 

• All plantations assumed to be carried out in 
grassland and accounted as part of grassland 
converted to forest land

Wetland • All wetlands assumed to be managed

Settlement • All settlements assumed to be paved surfaces 

• All land under SL is managed 

Other land • All land under OL is unmanaged 

Biomass Carbon Stock Change

•� All SOC is lost when forest land is converted to 
other land over 20 years transition period 

•� 20% of SOC is lost when forest land is convert-
ed into settlement 

•� A default value of SOC in wetland soils 82 t C 
ha-1 in the 2019 IPCC supplement to 2006 IPCC 
Guidelines for National GHG Inventories is used 
for estimating SOC stock change in conversion 
of forest land to wetland.

•� Carbon fraction of 0.47 is used for all carbon 
pools based on IPCC default values which is 
within the range of carbon content studied in 
one pocket of Bhutans’s forest (Tashi et al., 
2017)100 The study found carbon centration in 
the range of 46.02–46.81%, which falls within 
the IPCC default range

•� When the forest land is converted to the Crop-
land, entire biomass carbon is assumed be lost

•� Emissions and removals from understory vege-
tation are assumed to balance out as they are 
generally herbaceous in nature. The carbon 
stock change in land converted to forest land is 
estimated using 2.15 of IPCC 2006 Guidelines. 

100  Sonam, Tashi, Claudia Keitel, Balwant Singh and Mark Adams, Allometric equations for biomass and carbon stocks of 
forests along an altitudinal gradient in the eastern Himalayas. Forestry-An International Journal of Forest Research, 2017. 
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Mineral Soil Carbon Stock Change 

•� All SOC is lost when forest land is converted to 
other land over 20 years transition period 

•� 20% of SOC is lost when forest land is convert-
ed into settlement 

•� A default value of SOC in wetland soils 82 t C 
ha-1 in the 2019 IPCC supplement to 2006 IPCC 
Guidelines for National GHG Inventories was 
used for estimating SOC stock change in con-
version of forest land to wetland. 

•� Land use and land cover conversion in the base 
]IEV������
�EVI�EWWYQIH�XS�FI�XLI�ƼVWX�]IEV�SJ�
the conversion and the transition period of 20 
years is counted from 1994 to avoid introduc-
tion of new errors.

Gains in Carbon Stock

• Biomass gain occurs in both aboveground  and 
below biomass 

• Gain in other carbon pools (dead wood, litter 
and soil organic carbon) assumed to be zero or 
in equilibrium 

• Default biomass growth rate of plantations (5 
t.d.m ha-1yr-1), which is two times higher com-
pared to annual increment in natural forest of 
Bhutan, which is estimated to be 2.43 t.d.m ha-

1yr-1 (FRMD, 2023). Therefore, this growth factor 
is used both for natural forest and plantations 
as well as land converted to forest land.

• Annual change in living biomass in forest re-
maining forest is the net result of uptake due to 
forest growth and losses due to forest harvest-
ing. 

• Biomass growth is only estimated for the 
aboveground living tree biomass 

• Growth of biomass in understory vegetation is 
not estimated due to lack of data. 

• The annual increase biomass is estimat-
ed using 2.9 in IPCC guidelines, 2006 for 
aboveground living tree biomass.

• 2.43 t.d.m ha-1yr-1 (FRMD, 2023) is applied for 
estimating the gain in carbon stock in land con-
verted to forest land
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Carbon Stock Loss 

•� Wood removal-timber harvesting 

•� Fuelwood collection - Carbon stocks lost 
through consumption of fuelwood from the res-
idential sector are assumed to be collected as 
whole tree

•� *SVIWX� HMWXYVFERGI� �� (YVMRK� XLI� ƼVI� HMWXYV-
bance, there is no change in DOM and herbs 
and shrubs carbon pools. Forest damaged by 
ƼVIW�MW�RSX�KIRIVEPP]�EGGSQTERMIH�F]�PERH�YWI�
change but remains as forest land and they re-
grow within one to two years 

•� The average biomass expansion factor of Bhu-
tan’s forest is 1.561 and average wood density 
is 0.553. 

•� 8LI�IRXMVI�ZSPYQI�SJ�VSYRH�XMQFIV�ERH�ƼVI[SSH�
harvested from the forest are considered as 
instantaneous emission and no separate esti-
mates are made for harvested wood products 
due to lack of technical capacity. 

•� Both CO2 emission  (as part of disturbance) 
ERH�RSR��'3��IQMWWMSR�JVSQ�JSVIWX�ƼVI�HMWXYV-
bance is estimated using IPCC default emis-
sion and combustion factor

•� Annual loss in biomass due to harvesting and 
forest disturbance is estimated using equation 
2.11 of IPCC 2006 guidelines

•� Loss in carbon stock due to wood removals is 
estimated using equation 2.12 of IPCC 2006

•� 'SYRXV]� WTIGMƼG� FMSQEWW� GSRZIVWMSR� ERH� I\-
pansion factor is applied to estimate the loss of 
carbon from the round timber.  The instantane-
ous loss of carbon is assumed for aboveground 
biomass and loss of belowground biomass, 
dead wood, litter and soil carbon is assumed to 
be zero due to lack of data. 

•� The loss of carbon stock due to fuel wood re-
moval is estimated using equation 2.13 of IPCC 
2006

•� %R]�[SSH�VIQSZIH�JVSQ�ƼVI�HEQEKIH�EVIE�EVI�
accounted and included as part of wood remov-
al and therefore no separate estimation of CO2 
IQMWWMSR�JVSQ�ƼVI�MW�GEVVMIH�SYX�MR�XLMW�MRZIRXS-
ry
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3.3.3 3.C. Agriculture

There is no published data on the categorization 
of the rice production system in Bhutan. Hence, 
BUR 1 data were considered for the categori-
zation of the rice production system in Bhutan 
which itself is based on the expert judgment from 
Agriculture Research and Development Centre 
under the Department of Agriculture. 

Based on the expert judgment, the irrigated rice 
production systems are divided into following 
categories:

M�� �'SRXMRYSYWP]�ƽSSHIH�?��	A
MM�� �-RXIVQMXXIRXP]�ƽSSHIH�WMRKPI�EIVEXMSR�?��	A
MMM�� �-RXIVQMXXIRXP]� ƽSSHIH� QYPXMTPI� EIVEXMSR�

?��	A
MZ�� �6IKYPEV�VEMRJIH�?��	A
Z�� �(VSYKLX�TVSRI�?��	A

All rice cultivation systems were categorized un-
der warm temperate moist as Bhutan’s rice cul-
tivation system falls under subtropical domain 
which has two regions namely, warm temperate 
moist and warm temperate dry. From these two 
regions, the warm temperate moist is the most 
appropriate for rice cultivation in Bhutan. The 
soil type of Bhutan are mostly Cambisols that 
comes under high activity clay minerals. High Ac-
tivity Clay Minerals are selected under soil type. 
The Ration of below-ground biomass to above-
ground biomass (t root C/t shoot C) is taken as 
1:3 that is 0.33. The cultivation period is less than 
180 days (generally its 160 days in the country). 
The base line emission factor is default value 1.3. 
The scaling factor to account for the differences 
in water regime in the cultivation period is as fol-
lows.

¦Öðķā�ˑ˘̆��óÖķĢłė�ĕÖóŶŋũ�Ŷŋ�ÖóóŋŽłŶ�ĕŋũ�ŶĞā�ùĢƦāũāłóāŭ�Ģł�ƒÖŶāũ�ũāėĢĿā�Ģł�ŶĞā�óŽķŶĢƑÖŶĢŋł
Rice 
ecosystem

Water regime The scaling factor 
to account for 

the differences in 
water regime in the 

cultivation period

Scaling factor to 
account for the 

differences in 
water regime in 
the pre-season 

before thecultiva-
tion period

Scaling factor 
for both type 
and amount 

of organic 
amendment 

applied 

Irrigated 'SRXMRYSYWP]�ƽSSHIH 1 1 1

-RXIVQIHMEXIP]�ƽSSHIH��QYPXMTPI�EIVEXMSR
 0.52 1 1

-RXIVQIHMEXIP]�ƽSSHIH��WMRKPI�EIVEXMSR
 0.6 1 1

Rainfed Drought Prone 0.25 1 1

Regular rainfed 0.28 1 1

Upland Upland 0.00 1 1

3.4  Waste

Waste is an emerging issue in Bhutan and the 
Royal Government of Bhutan has tried address-
ing the issue through the implementation of a Na-
tional Waste Flagship Programme in the 12th Five 

=IEV�4PER�ERH�[LMPI�XLI�ƽEKWLMT�TVSKVEQQI�LEW�
been discontinued, activities on waste manage-
ment is continued through sectoral interventions 
in the current 13th Five Year Plan. The highest un-
certainty in the national GHG inventory would be 
in the waste category as data is not available both 
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at disaggregated levels and updated throughout 
the time series. The only comprehensive nation-
al waste data is available for a single year in the 
form of the National Waste Inventory Survey Re-
port, 2019.

Therefore, using population data and default 
emission factors, the waste category had an 
emission estimate of 99.01 GgCO2e in 2022.

Figure 50: Emission from Waste

3.4.1 Solid Waste Disposal

Using population projection data from the Pop-
ulation and Housing Census 2017, per capita 
waste generation rate of 0.23 kg waste/cap-
ita-day and 50% of waste composition as or-
ganic waste from the National Waste Inventory 
Survey Report (2019), emission estimates were 
developed assuming that waste disposal on land 
LETTIRW�MR�FSXL�PERHƼPPW�ERH�YRGPEWWMƼIH�[EWXI�
disposal methods. IPCC default emission factors 
were used with these activity data to generate 
the emission estimates resulting in 0.69 Gg CH4 

in 2022.

It must however be noted that the surrogate data 
(population projection) is not the actual popula-
tion of Bhutan and that no updated statistics is 
EZEMPEFPI� XS� GSVVIGXP]� VIƽIGX� XLI� ERRYEP� TSTYPE-

tion. Additionally, the waste characteristics and 
generation rates need further review to improve 
the accuracy of the emission estimates.

3.4.2 Biological Treatment of Solid 
Waste

There is no published data on the amount of 
waste being composted and the inventory team 
had to rely on the expert judgement of the Dzong-
OLEK�)RZMVSRQIRX�3ƾGIVW�ERH�8LVSQHI�SƾGMEPW�
to allocate 5% of waste generated as being com-
posted. IPCC default emission factors were used 
with the assumed activity data resulting in the 
emission of 0.04 GgCO2e in 2022.
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3.4.3 Incineration and open burning of 
waste

While it was reported that medical and infectious 
wastes from the hospitals were incinerated, actual 
quantities of such wastes being incinerated were 
not available. During the consultation meetings, 
it was also informed that cardboard and packag-
ing wastes were occasionally subjected to open 
burning, and it was through a collaborative effort 
that 5% of cardboard and packaging wastes were 
open burnt. Using IPCC default emission factors 
and assumed activity data, emission of 2.7 t CO2 

for 2022 was derived.

3.4.4 Wastewater Treatment and 
Discharge

Bhutan has only two lagoon treatment systems 
in Phuentsholing and Gelephu and 1 large com-
pact treatment system in Thimphu with several 
compact treatment systems in most of the ur-
ban areas. In the absence of actual wastewater 
characteristics and quantities and in accordance 
with IPCC guidelines, population data was used 
as a surrogate with default emission factors. For 
industrial wastewater, production data from the 

breweries and distilleries were used to estimate 
the emissions. This resulted in the emission of 
79.67 GgCO2e for this category in 2022.

3.5  Key Category Analysis

/I]�GEXIKSVMIW�EVI�HIƼRIH�EW� WSYVGIW�SJ� IQMW-
WMSRW� SV� VIQSZEPW� XLEX� LEZI� E� WMKRMƼGERX� MRƽY-
ence on the inventory, in terms of emission levels, 
the trend, or both. When summed together in de-
scending order of magnitude, key categories add 
up to over 95% of total emissions (level assess-
ment) or the inventory trend in absolute terms. 
The analysis of key categories was performed 
based on sectoral distribution and the Tier 1 ap-
proach for level estimates. The key categories 
from the analysis are presented in Table 34 and 
Table 35.

The analysis of key sources followed the 2006 
IPCC Guidelines. IPCC Software Version 2.93 was 
used to populate the activity data and estimate 
the emissions. Two approaches can be used to 
determine the key categories: the level approach 
if only one year of data is available, and the trend 
approach if there are two comparable years.

Table 30: Level of Approach
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3.5.1 Trend Assessment

Table 31: Trend Assessment
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3.5.2 Level Assessment

The inventory provides emissions for four years; 
therefore, both the level and trend assessments 
for key category analysis were performed. For the 
trend assessment, the emission estimates for 
�����ERH������[IVI�YWIH��8LI�QSWX�WMKRMƼGERX�
sources of GHG emissions in Bhutan are forest 
land remaining forest (CO2), ferro alloys produc-
tion (CO2), road transportation (CO2), enteric fer-
mentation (CH4) and cement production (CO2). 
The approach 1 trend assessment resulted in for-
est land remaining forest (CO2), ferro alloys pro-
duction (CO2), road transportation (CO2), enteric 
fermentation (CH4), cement production (CO2, 
manufacturing industries and construction- solid 
fuels (CO2), rice cultivation and other sectors (liq-
uid fuels-CO2) as key categories.

3.6  Uncertainty Assessment

An uncertainty assessment is an essential ele-
ment of the GHG emission inventory to prioritize 
efforts to improve future inventories’ accuracy. In 
Bhutan, uncertainties are associated with data 
access/constraints, potential unsuitability of ge-
neric emission factors, and an incomplete under-
standing of emission processes.

Uncertainty and time series assessments were 
conducted using the Tier 1 methodology in ac-

cordance with the 2006 IPCC Guidelines and 
good practices, taking 2020 as the inventory 
year for the uncertainty level. Based on expert 
judgment, activity data collection uncertainty for 
almost all the sector ranges between ± 3% and 
±20%. The default emission factor’s uncertainty 
values were taken to analyze the uncertainty for 
all sectors. The uncertainty analysis resulted in 
a total inventory uncertainty of 2.9% and a trend 
uncertainty of 3.8%.

Attention in two areas could help reduce uncer-
tainty in Bhutan’s GHG inventory. First, improving 
the accuracy of some emission factors to calcu-
late emissions from various sources is vital. Most 
of the emission factors correspond to IPCC de-
fault factors. For example, the accuracy of cur-
rent emission factors for enteric fermentation 
by animals at high altitude remains uncertain in 
the absence of local sampling and testing activ-
ities. Secondly, the availability of detailed activi-
X]� HEXE�[MPP� WYTTSVX� XLI� VIƼRIQIRX� SJ� MRZIRXSV]�
estimates. Although methodologies have been 
used to estimate emissions for some sources, 
problems arose in obtaining activity data at a lev-
el of detail in which aggregate emission factors 
can be applied. Addressing these areas through 
additional capacity strengthening and the devel-
opment of dedicated observation networks will 
enhance future emission inventories’ quality and 
accuracy.
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Table 32 Uncertainty Assessment
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CHAPTER 4: 
INFORMATION NECESSARY TO TRACK PROGRESS 
MADE IN IMPLEMENTING AND ACHIEVING 
NATIONALLY DETERMINED CONTRIBUTIONS UNDER 
��¦R!d1�˝�zD�¦N1����R���F�11m1p¦

Information necessary to track progress made 
in implementing and achieving nationally deter-
mined contributions under Article 4 of the Paris 
Agreement

4.1  Description of Bhutan’s 
NDC under Article 4 of the 
Paris Agreement

Bhutan is already carbon neutral and has 
achieved the goal for net zero emissions at least 
until 2047-48 per Bhutan’s Long-Term Low Green-
house Gas Emission and Climate Resilient Devel-
STQIRX�7XVEXIK]��087
�������&LYXER�ƼVWX�TPIHKIH�
to remain carbon neutral in 2009 during COP 15 
ERH�VIEƾVQIH�MXW�GSQQMXQIRX�XLVSYKL�XLI�WYF-
mission of Intended Nationally Determined Con-
tribution (INDC) to the Paris Agreement in Sep-
tember 2015. With the submission of enhanced 
Nationally Determined Contribution (NDC2.0) in 
2021, Bhutan reiterated its commitment to main-
tain its carbon neutral status. 

Bhutan’s NDC target is to maintain the carbon 
RIYXVEP� WXEXYW�[LIVIF]� UYERXMƼEFPI� MRJSVQEXMSR�
is based on National GHG inventories. It is a mul-
ti-year target, and uses 2020 as base year in line 
with the BUR submitted in 2022. The methodol-
ogy used for the development of the Forest Ref-

erence Emission Level (FREL) and Forest Refer-
ence Level (FRL) which estimates the carbon sink 
is consistent with National GHG Inventories. To 
support the target of maintaining carbon neutral-
ity, Bhutan has prepared sectoral Low Emission 
Development Strategies, the National REDD+ 
Strategy and Action Plan and other sectoral plans, 
and programs with the implementation period of 
at least until 2030.

Key sectors covered include Energy, Industrial 
Processes and Product Use (IPPU), Agriculture, 
Forestry and other Land use (FOLU) and Waste. 
The GHGs covered are CO2, CH4, and N2O. Addi-
tionally, Bhutan views cooperative approaches 
in market and non-market mechanisms under 
Article 6 of the Paris Agreement as an important 
instrument to raise mitigation ambition with envi-
ronmental integrity while promoting sustainable 
development and welcomes the opportunity to 
participate in cooperative approaches.

Bhutan being carbon neutral, NDC does more 
than its fair share of efforts for climate change 
mitigation. Therefore, the implementation of 
strategies, programs and action plans to realize 
the intended mitigation targets are conditional 
YTSR� VIGIMZMRK�EHIUYEXI�ƼRERGMEP�ERH� XIGLRMGEP�
support.
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Bhutan’s Nationally Determined Contribution under Article 4 of the Paris Agreement
Target(s) and description, including target 
type(s), as applicable

Bhutan’s NDC target is to maintain the status as carbon neutral country, 
[LIVIF]�UYERXMƼEFPI�MRJSVQEXMSR�MW�FEWIH�SR�2EXMSREP�+,+�MRZIRXSVMIW�[MXL�
the estimation of the net GHG emissions and removals.

Target year(s) or period(s), and whether 
they are single-year or multi-year target(s), 
as applicable

A multi- year target from 2020-2030

Reference point(s), level(s), baseline(s), 
base year(s) or starting point(s), and
their respective value(s), as applicable

The NDC target is to maintain the status as carbon neutral country, and it will 
use 2020 as base year in line with the BUR submitted in 2022. The method-
ology used for the development of the FREL and FRL is consistent with the 
National GHG Inventories.

Time frame(s) and/or periods for imple-
mentation, as applicable

Bhutan’s enhanced mitigation efforts under the NDC to remain carbon neu-
tral includes sectoral targets, strategies, and activities from the year 2021 to 
2030 based on the references provided above.

Scope and coverage, including, as relevant, 
sectors, categories, activities, sources
and sinks, pools and gases, as applicable

The NDC target is to maintain the status as carbon neutral country, whereby 
UYERXMƼEFPI�MRJSVQEXMSR�MW�FEWIH�SR�2EXMSREP�+,+�MRZIRXSVMIW��-X�GSZIVW�OI]�
sectors- Energy, Industrial Processes and Product Use, Agriculture, Forestry 
and other Land use (FOLU), and Waste. The GHGs covered are CO2, CH4, 
and N2O.

Intention to use cooperative approaches 
that involve the use of ITMOs under Article 
6 towards NDCs under Article 4 of the Paris 
Agreement, as applicable

Bhutan views cooperative approaches in market and non-market mecha-
nisms under Article 6 of the Paris Agreement as an important instrument to 
raise mitigation ambition with environmental integrity while promoting sus-
tainable development and welcomes the opportunity to participate on coop-
erative approaches.

%R]�YTHEXIW�SV�GPEVMƼGEXMSRW�SJ�TVIZMSYWP]
Reported information, as applicable

NA

Description of selected Indicators

Bhutan’s NDC covers sectors and categories 
equivalent to the national GHG inventory. It uses 
net GHG emissions and removals as an Indicator 
to track progress towards implementation and 
achievement of NDC. This approach is in line with 

our NDC is to maintain the status as carbon neu-
tral country. The most recent information, as well 
as historical information for this indicator can be 
found in the National GHG inventory, which re-
ports net GHG emissions and removals.
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Indicator Description 

Net GHG emissions and removals

Information for the reference point(s), level(s), 
baseline(s), base year(s) or starting point(s)

The NDC target is to maintain the status as carbon neutral country, and it 
uses 2020 as base year in line with the BUR-2022 and the National GHG 
Inventory reports. Multi- year target from 2020-2030 will be used to track 
progress towards the implementation and achievement of the NDC with 
the estimation of net GHG emissions and removals

Updates in accordance with the GHG inventory, 
if any

NA

(IƼRMXMSRW�RIIHIH�XS�YRHIVWXERH�MRHMGEXSV Bhutan is already a carbon neutral country, and the NDC reiterates the 
commitment to remain so. For the economywide target of remaining 
GEVFSR�RIYXVEP��UYERXMƼEFPI�MRJSVQEXMSR�MW�FEWIH�SR�2EXMSREP�+,+�-RZIR-
tories for Bhutan as contained in the National Communications to the 
UNFCCC and subsequent Reports. Hence, Bhutan’s overall national target 
is to maintain the carbon neutral status. 

Relation to NDC The NDC is based on net GHG emissions and removals, and the select-
ed indicator of the NDC is an economywide multi-year target from 2020- 
2030.

Most recent information Bhutan’s total GHG emissions in 2022 was 4,544.31 Gg CO2 eq. exclud-
ing LULUCF

4.2  Methodologies and 
accounting approaches

Bhutan’s NDC will be accounted for based on net 
GHG emissions and removals using 2020 as base 
year. Our accounting approaches are equivalent 
to those provided in the national GHG inventories, 
which uses 2006 IPCC Guidelines for National 
GHG Inventories. Most emission estimates were 
derived using Tier 1 methodology provided in the 
2006 IPCC Guidelines. Where default conversion 
and emission factors were used, they were tak-
en from the 2006 IPCC Guidelines as well, unless 
otherwise stated. The Chapter on national GHG 
inventory of this BTR provides further details on 
our accounting approaches and methodologies.
As such, Bhutan’s NDC accounting is consistent 
with Article 4, paragraphs 13 and 14. To the ex-
tent possible, in accounting for our emissions, 

we promote environmental integrity, transparen-
cy, accuracy, completeness, comparability and 
consistency, and ensure the avoidance of double 
counting. Bhutan also takes into account, where 
appropriate, existing methods and guidance un-
der the Convention.

4.3 Tracking Progress towards 
implementation and 
achieving the NDC

Bhutan is already carbon neutral and is on track 
to maintain the status until 2030 as per the NDC’s 
HIƼRIH�MRHMGEXSV�JSV�XLMW�&86���;MXL�XLI�QSWX�VI-
cent inventory data on net emissions and remov-
als in 2022, and looking at the emission trend/
projection, Bhutan is on track to remain carbon 
neutral.
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Indicator Description

Net GHG emissions and removals

Information for the reference point(s), 
level(s), baseline(s), base year(s) or 
starting point(s)

Bhutan’s NDC is an economy-wide target to maintain the status as carbon neutral 
county. Multi- year target from 2020-2030 will be used to track progress towards 
the implementation and achievement of the NDC with the estimation of net GHG 
emissions and removals.

Information for previous reporting 
years during the implementation period 
of its NDC under Article 4

Year Total Emission 
(Gg CO2e)

Sink capacity 
(Gg CO2e)

Net emission/removal 
(Gg CO2e)

2020 1,658.92 11,444.86 -9.785.94

2021 1,884.17 11,736.39 -9,852.22

2022 1,742.51 11,450.45 -9,707.94

Most recent information Bhutan’s total GHG emissions in 2022 was 1,742.51 Gg COǅe. excluding the con-
tribution of LULUCF.

Progress made towards the NDC, as 
determined by comparing the most re-
cent information for each selected indi-
cator, including for the end year or end 
of period, with the reference point(s), 
level(s), baseline(s), base year(s) or 
starting point(s)

The most recent information for the indicator of net GHG emissions and removals 
is -9,707.94 Gg CO2e in 2022. 

Bhutan is on track to remain carbon neutral with net GHG emissions and removals 
provided in the above table from 2020 and the net GHG emission is estimated 
to be (negative) -6,452.27 GgCO2e in 2030 even without the implementation of 
mitigation measures.

Where applicable, information on GHG 
emissions and removals consistent 
with the coverage of its NDC under Ar-
ticle 4

Bhutan’s indicator coverage is as provided in the NDC

Contribution from the LULUCF sector 
for each year of the target period or tar-
get year, if not included in the inventory 
time series of total net GHG emissions 
and removals, as applicable

The inventory time series includes the contribution from the LULUCF sector.

Total net GHG emissions and remov-
als, taking into account the contribu-
tion from the LULUCF sector

The inventory time series includes the contribution from the LULUCF sector.

(IƼRMXMSRW�RIIHIH�XS�YRHIVWXERH� MRHM-
cator

Bhutan is already a carbon neutral country, and the NDC reiterates the commit-
ment to remain so. For the economy-wide target of remaining carbon neutral, 
UYERXMƼEFPI�MRJSVQEXMSR�MW�FEWIH�SR�2EXMSREP�+,+�-RZIRXSVMIW�JSV�&LYXER�EW�GSR-
tained in the National Communications to the UNFCCC and subsequent Reports. 

Information on cooperative approach-
es that involve the use of internation-
ally transferred mitigation outcomes 
towards an NDC under Article 4

Dagachhu hydropower plant is a 126 MW run-of-the river hydroelectric plant which 
is registered as a CDM project and has been generating carbon credits (CERs) 
since 2015. As the entire power generated by this plant is exported to India 
through a power purchase agreement with Tata Power in India, mitigation from 
this power plant happens within the territorial power boundary of India.
8LI�ERRYEP�QMXMKEXMSR�FIRIƼXW�EVI�IWXMQEXIH�XS�FI�����OX'3�I��&LYXER�MW�TPER-
ning for participation in such cooperative approaches that involve the use of IT-
MOs in future as well.
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4.4  Mitigation policies and 
measures, actions and 
plans, including those with 
ĿĢŶĢėÖŶĢŋł�óŋ̟ðāłāƩŶŭ�
resulting from adaptation 
actions and economic 
ùĢƑāũŭĢƩóÖŶĢŋł�ťķÖłŭ̇�
related to implementing 
and achieving a nationally 
determined contribution 
under Article 4 of the Paris 
Agreement

Bhutan is already carbon neutral and has achieved 
the goal for net zero emissions by at least 2047-
����&LYXER�ƼVWX�TPIHKIH�XS�VIQEMR�GEVFSR�RIYXVEP�
MR� ����� HYVMRK� '34��� ERH� VIEƾVQIH� MXW� GSQ-
mitment through the submission of Intended 
Nationally Determined Contribution (INDC) to 
the Paris Agreement in September 2015 and the 
second NDC in 2021.  The total GHG emissions 
of the country in 2022 was recorded at 1742.51 
Gg CO2e. The GHG sink capacity of Bhutan in the 
same year was 11,450.45 Gg CO2e, comprising 
69.71% of forest cover.
 
Approach to reducing emissions

The implementation of the NDC will be guided 
by the Climate Change Policy of Bhutan 2020, 
which describes the implementation procedures 
as well as the process for monitoring and eval-
uation. Bhutan’s overall target is to maintain the 
status as a carbon neutral country where total 
GHG emissions do not exceed total removals by 
sinks including forests. In order to maintain this 
carbon neutral status, sectoral targets, programs 
and plans have been prepared as part of sectoral 
LEDS and National REDD+ Strategy and Action 
Plan.

Bhutan being already carbon neutral with sinks 
exceeding the emissions, its NDC is more than its 
fair share of efforts for climate change mitigation, 
and hence the actions, targets and strategies are 
conditional on receiving adequate international 
support for implementation. Through the NDC, 
Bhutan calls on the international community to 
continue and enhance the support for Bhutan’s 
efforts to mitigate and adapt to climate change. 
Following are the priority mitigation strategies, 
measures and actions to maintain Bhutan’s car-
bon neutral status.

1. Forest conservation and management under 
the National REDD+ Strategy

 
 Bhutan’s National REDD+ (reducing emis-

sions from deforestation and forest degrada-
tion-plus) Strategy (NRS) focuses on continu-
ing to strengthen the conservation of existing 
forests and increase the adaptive capacity to 
climate change impacts without compromis-
ing opportunities for future economic devel-
opment and prosperity.

 The forest cover of Bhutan which currently 
stands at 69.71% of the total land area with 
52% designated as protected area, is the cor-
nerstone of maintaining the country’s carbon 
neutral status. The Constitution of Bhutan 
mandates that minimum 60% of the land area 
remain under the forest cover for all time.

 Bhutan continues to improve forest manage-
ment and conservation through several activ-
ities such as periodic assessment of forest 
resources by carrying out National Forest In-
ventory, forest management planning and im-
plementation under sustainable forest man-
agement practices, management planning 
for other effective conservation areas or high 
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conservation areas and capacity building for 
improved forest management, promote agro 
forestry, and Enhancement of forest carbon 
stock through climate smart restoration.

 With the launch of the reports on State of For-
est, State of Forest Carbon, and Forest Cover 
Mapping in August 2023, it was reported that 

Bhutan’s sequestration capacity of its forest 
has increased to over 11 million tonnes of car-
bon dioxide at the sequestration rate of 4.18 
tonnes CO2 per hectare per year. This is an 
increase from 9.5 million tonnes estimated in 
2015 primarily owing to the improved forest 
management and increase in number of trees 
by about 26% from 2015.
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2. Low Emission Development Strategy for 
Food Security (LED-FS)

 
 Agriculture and livestock remain essential 

components of the Renewable Natural Re-
source (RNR) sector and underpin the sus-
tainability of Bhutan’s food systems. Histori-
GEPP]�XLIVI�LEW�RSX�FIIR�E�WMKRMƼGERX�MRGVIEWI�
in emissions from agriculture and livestock 
activities and neither is it expected to increase 
WMKRMƼGERXP]� WSSR�� 2SRIXLIPIWW�� XLI� WIGXSVƅW�
contribution to the overall national emissions 
stands at 18.83% per BUR 2022, and is dubbed 
as the survival emission.

 Recognizing the need to enhance food pro-
duction while considering Bhutan´s commit-
ment to remain carbon neutral ‘for all times’, 
the LEDS for Food Security is a key strategic 

planning document. The strategy introduces 
actions to mitigate GHG emissions from the 
agriculture and livestock sectors, while simul-
taneously aiming to enhance food security. 
The LEDS for food security covering the agri-
GYPXYVI�ERH�PMZIWXSGO�WIGXSV� MHIRXMƼIW�QMXMKE-
tion measures aimed at reducing emissions 
and increasing carbon sequestration, that will 
lead to a cumulative mitigation potential of up 
to 710 Gg of CO2e from 2021 to 2030. Some 
of the measures are switching from synthetic 
to organic fertilizer, improvement of agricul-
tural practices, increased biomass through 
increased perennial crop production, small 
and medium scale domestic biogas produc-
tion, improved dairy cattle production through 
breed improvement and feeding manage-
ment.
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3. Low Emission Development Strategy for 
Human Settlement (LEDS-HS)

 
 Activities in the human settlement sector 

were considered across energy in buildings, 
transport infrastructure (street light), waste 
management and land-use in urban areas. 

 Emissions from the human settlement sec-
tor are linked to the rapid construction of new 
buildings with poor thermal performance (in-
WYPEXMSR
�� MRIƾGMIRX� LSYWILSPH� ETTPMERGIW��
HIƼGMIRGMIW� MR� [EWXI� ERH� [EWXI[EXIV� XVIEX-
ment, a car-oriented development and rapid 
conversion of land uses.

 The strategy document provides the prior-
itized mitigation measures that will lead to a 
cumulative mitigation potential of up to 4,122 
Gg CO2e from 2021 to 2030. The measures 
include rolling out of solar PV on buildings, re-
TPEGIQIRX�SJ�04+�ERH�ƼVI[SSH�F]�IPIGXVMGMX]��
increase in composting and recycling, energy 
IƾGMIRX� ERH� KVIIR� FYMPHMRK� HIWMKR�� IƾGMIRX�
street lighting, wastewater management, roll-
SYX�SJ� IRIVK]� IƾGMIRX� ETTPMERGIW�ERH�EHST-
tion of solar water heaters. 
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4. Low Emission Development Strategy for 
Industries 

 Industrial growth in Bhutan is important for 
IGSRSQMG�KVS[XL�ERH�HMZIVWMƼGEXMSR��,S[IZ-
IV��MX�MW�EPWS�PMOIP]�XS�PIEH�XS�WMKRMƼGERX�MRGVIEWI�
in greenhouse gas (GHG) emissions over the 
next decades unless proactive GHG mitiga-
tion strategies are undertaken to decouple 
industrial growth from emissions growth. The 
BUR 2022 reported that the highest contribu-
tor to the national emission is from the Indus-
trial Processes and Product (IPPU) category 
with a share of 29.11%. 

 Although the LEDS for Industries of 2021 
MHIRXMƼIW�STTSVXYRMXMIW�JSV�QMXMKEXMSR�XLVSYKL�
technical measures and promoting industries 
with higher value-addition and manufacturing 
TVSHYGXW�[MXL�GVSWW�GYXXMRK�FIRIƼXW� MR�SXLIV�
sectors, the need for initial support required 
for detailed technical assessments and stud-
ies, capacity building, policy and regulatory 
measures was estimated to be US$3.52 Mil-

lion, which is yet to be mobilized. This ena-
bling activity will result in the full and detailed 
assessment of mitigation potentials in the in-
dustries sector and facilitate the participation 
of the private sector in low emission develop-
ment. The process related mitigation meas-
ures include reducing fossil origin reductants 
with renewable charcoal and cement blend-
MRK��[LMPI�XLI�IRIVK]�IƾGMIRG]�QIEWYVIW�EVI�
recovery of waste heat, refuse derived fuels in 
GIQIRX�TPERXW��IRIVK]�IƾGMIRG]�MR�TVSHYGXMSR�
processes, direct hot charging for integrated 
TVSHYGXMSR��IRIVK]�IƾGMIRG]�MQTVSZIQIRX�SJ�
electric motor systems and conversion of die-
sel boilers to electric boilers.

 Nevertheless, the private industries have been 
implementing cleaner production measures 
at the plant level. If the LEDS for industries 
were fully implemented, the cumulative miti-
gation potential from the industrial processes 
is estimated to be 11,082 Gg CO2e from 2021 
to2030.
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5. Low Emission Development Strategy for 
Surface Transport

� 8VERWTSVX�MR�&LYXER�LEW�FIIR�MHIRXMƼIH�EW�XLI�
primary source of GHG emission in the energy 
sector, which is responsible for more than 60 
percent emission.

� 7MKRMƼGERX�MRZIWXQIRXW�VIUYMVIH�MR�XLI�XVERW-
port sector are in the areas of infrastructure 
development to introduce low emission trans-
port modes with the overall total investment 
requirement of USD 3,233 Million from 2021 
to 2030. 

 The interventions which have been prioritized 
for implementation in the short/medium term 
are the promotion of electric vehicles and 
WLEVIH�QSFMPMX]��IRLERGMRK�JYIP�IƾGMIRG]�ERH�
emission standards, mass transit through 
improvements in bus systems and the intro-
duction of open-bus rapid transit (BRT) net-
work (electric and diesel) and light rail transit, 
non-motorized transport system through pub-
lic bicycle systems, improving and expanding 
pedestrian footpaths, and rationalizing per-
sonal vehicle ownership through restriction 
on the import of fossil-fuel vehicle

 The mitigation measures if implemented fully 
will have a cumulative mitigation potential of 
832.5 Gg CO2e from 2021 to 2030.

6. Waste Management 

 Waste sector in Bhutan accounts for the low-
est GHG emission, and as per the BUR 2022 
the contribution from the Waste Sector to the 
total national GHG emissions was 4.68% in 
2020 accounting to 127.37 Gg CO2e. However, 
the emission from waste sector in 2022 was 
reduced to 99.01 Gg CO2.

 Through the implementation of National 
Waste Management Strategy 2019, Bhutan 
has set the goal to achieve Zero Waste Bhu-
tan whereby the current trend of disposing 
SZIV���	�XS�XLI�PERHƼPP�MW�VIZIVWIH�XS�PIWW�XLER�
20% by the year 2030 based on the principles 
of circular economy. 

 Towards the realization of the Zero Waste Bhu-
tan, the National Waste Flagship Programme 
was implemented in the 12th Five Year Plan 
(2019-2023). For the 13th FYP (2024-2029), 
the government will focus on reducing waste 
KSMRK� XS� XLI� PERHƼPPW� ERH� VIGSZIV]� XLVSYKL�
waste recycling value-chain to promote the 
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development of circular economy by empha-
sizing on effective source segregation and 
maximum material recovery. The cumulative 
mitigation potential from the waste sector 
(composting, recycling and wastewater treat-
ment system) is estimated to be 684.8 Gg 
CO2e from 2021 to 2030.

7. Generation of clean and alternative 
renewable energy

� ,]HVSTS[IV�TPERXW�KIRIVEXIɸSZIV���	ɸSJ�&LY-
tan’s electricity, and it has been a strategic 
and important renewable energy resource for 
Bhutan. It has enabled economic growth and 
industrialization and has been fundamental in 
achieving prosperity of the people. Bhutan’s 
clean hydropower enables low GHG emis-
sions in ensuring the carbon neutral status. 
Further development of hydropower projects 
can mitigate emissions beyond Bhutan in the 
region at large. Alternative renewable energy 
programs consisting of mini hydro, solar and 
wind are pursued as a priority program with 
the aim to reduce deforestation in rural com-

munities and diversify the energy portfolio 
as adaptation measures to changing water 
ƽS[W��TEVXMGYPEVP]�MR�XLI�HV]�WIEWSRW�

 There are four hydropower projects under 
construction that are anticipated to be com-
missioned before 2030 are Punatsangchuu-I 
(1200MW), Punatsangchhu-II (1020MW), 
Khorlochhu (600MW) and Nikachhu (118MW). 
There are other Hydroelectric projects that 
are in pipeline to be pursued based on evolv-
ing national circumstances. The Alternative 
renewable energy programs that will be pur-
sued include 71.11 MW of utility scale solar 
and wind energy, roof mounted solar PV on 
300 rural households, 80-kW decentralised 
solar PV plant at Ajaney, 50 Solar Water Heat-
ing Systems (SWHS) of 1000 litres per day 
(LPD) capacity, 500-kW mini-hydel for Lunana 
community and the feasibility study and im-
plement a waste to energy plant of utility scale 
in Thimphu, and the preparation of the Green 
Hydrogen Roadmap including the initiation of 
feasibility studies and pilot projects. 
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8. Implementation of National Energy 
)ƾGMIRG]�
�'SRWIVZEXMSR�4SPMG]������ERH�
)RIVK]�)ƾGMIRG]�6SEHQET�����

� 8LI� 2EXMSREP� )RIVK]� )ƾGMIRG]� 
� 'SRWIVZE-
XMSR� 4SPMG]� ERH� )RIVK]� )ƾGMIRG]� 6SEHQET�
(NEECP) adopted in 2019 establishes the im-
TEGX�SJ�IRIVK]�IƾGMIRG]��))
�SR�XLI�GSYRXV]ƅW�
+,+�IQMWWMSRW�MR�PMRI�[MXL�XLI�ƼVWX�2('�ERH�
the energy saving potential of 155 GWh an-
nually corresponding to about 590 Gg CO2e 
emission reduction potential from implemen-
tation of EE&C measures including the use of 
IRIVK]� IƾGMIRX� IUYMTQIRX�� ETTPMERGIW� ERH�
construction materials in the building, ap-
pliance and industry sector. The action plan 
aims to contribute towards the NDC mitiga-
tion measures by enhancing demand side 
management through (i) promotion of EE in 
appliances, (ii) buildings and (iii) industrial 
processes and technologies. Several of the 
actions and measures in the EE policy and ac-
tion plan are also being integrated into the dif-

ferent LEDS for human settlements, transport, 
and Industries.
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4.5 Projection of GHG 
emissions and removals

For the economy wide target of remaining carbon 
RIYXVEP��UYERXMƼEFPI�MRJSVQEXMSR�MW�FEWIH�SR�2E-
tional GHG Inventories for Bhutan as contained 
in the National Communications to the UNFCCC 
and subsequent Biennial Update Reports. Bhu-
tan’s target is to maintain the status as a carbon 
neutral country, and this is expressed in relative 
terms of total GHG emissions against total re-
movals of GHG for each relevant target year. Bhu-
tan’s forest reference emission level (FREL) and 

forest reference level (FRL) submitted and as-
sessed in 2020 utilizes historical reference period 
of 2005-2014. The 2nd NDC uses 2020 as base 
year in line with the BUR submitted in 2022. 

The GHG emissions projection was developed 
YWMRK�XLI�PMRIEV�XVIRH�EREP]WMW�SJ�EPP�XLI�ƼZI�WIG-
tors (Energy, IPPU, Agriculture, Waste and FOLU) 
including the sink capacity until 2030 based on 
the emissions reported from 1994 to 2019 in 
BUR 2020) and the latest GHG inventory of 2020-
2022. It can be seen that Bhutan will remain car-
bon neutral.

Table 34: Emissions Projection (Gg CO2e) from 2020-2030 
Year Energy IPPU Agriculture Waste FOLU Total 

Emissions
Sink 

Capacity
Net Emission/

Removal

2020      676.15 683.70  458.45        84.32      2,103.76 4,006.38 -12781.30 -8774.92

2021   1,251.70 871.54  458.73        77.28      2,110.37 4,769.62 -11790.67 -7021.05

2022      855.42 1,093.95  402.44        78.15      2,114.35 4,544.31 -11344.93 -6800.62

2023      947.76 1,053.77  491.63      111.78      1,279.00 3,883.93 -10,514.32 -6630.38

2024      978.96 1,089.48  487.07      113.56      1,305.70 3,974.78 -10,579.71 -6604.94

2025   1,010.17 1,125.20  482.51      115.35      1,332.39 4,065.62 -10,645.11 -6579.49

2026   1,041.37 1,160.92  477.95      117.13      1,359.09 4,156.46 -10,710.51 -6554.05

2027   1,072.58 1,196.63  473.39      118.91      1,385.79 4,247.30 -10,775.91 -6528.60

2028   1,103.78 1,232.35  468.83      120.69      1,412.49 4,338.15 -10,841.30 -6503.16

2029   1,134.99 1,268.07  464.27      122.48      1,439.19 4,428.99 -10,906.70 -6477.71
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DĢėŽũā�˔ː̆�FNF�āĿĢŭŭĢŋł�ĕũŋĿ�ùĢƦāũāłŶ�ŭāóŶŋũŭ�Ģł�ŶĞā�ĕŽŶŽũā

4.6  Projection of emissions 
with mitigation measures 

The mitigation measures include the implemen-
tation of activities listed above from 2021 to 
2030.  With the exclusion of emission reduction 
potential from the hydropower generation and 
alternative renewable energy programs, the cu-

mulative mitigation potential from the implemen-
tation of Low Emission Development Strategies 
for food security, human settlement, industries 
ERH�WYVJEGI�XVERWTSVX��ERH�IRIVK]�IƾGMIRG]�ERH�
conservation measures is 16,673.88 Gg CO2e 
from 2021 to 2030, while the total projected GHG 
emission during the same period is 42,928.99 Gg 
CO2e (including LULUCF).

Table 35: Emission reduction potential
Sectors Mitigation potential from 

2021-2030 (Gg CO2e)
Projected emissions under BAU 

scenario from 2021-2030 (Gg 
CO2e)

Projected Emissions with mitigation 
measures (excluding forest 

sequestration) by 2030 (Gg CO2e)

Energy 8,139 10,562.93 2,423.93

IPPU 7,140 11,395.70 4,255.70

Agriculture 7,10.08 4,666.52 3956.44

Waste 684.80 1,099.59 414.70
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DĢėŽũā�˔ˑ̆�FNF�ĿĢŶĢėÖŶĢŋł�ťŋŶāłŶĢÖķ�ĕũŋĿ�ùĢƦāũāłŶ�ŭāóŶŋũŭ�Ģł�ŶĞā�ĕŽŶŽũā

Nevertheless, it is important to note that the 
achievement of the mitigation measures and 
targets will depend on the level of technical and 
ƼRERGMEP� WYTTSVX� EZEMPEFPI� JSV� MQTPIQIRXEXMSR�
from the international community, and is there-
fore conditional on support received as stated in 
the NDC document.
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CHAPTER 5: 
INFORMATION RELATED TO CLIMATE CHANGE 
Rm��!¦���p'��'��¦�¦Rzp�­p'1�����¦R!d1�ˠ�zD�
THE PARIS AGREEMENT

The National Adaptation Plan (NAP) of Bhutan, 
published in 2023 by the Department of Environ-
ment and Climate Change, is a strategic frame-
work aimed at enhancing the country’s resilience 
to climate change impacts. The NAP is a response 
to the increasing vulnerabilities faced by various 
sectors due to climate variability, including agri-
culture, water resources, health, and biodiversi-
ty. It builds upon Bhutan’s previous experiences 
with adaptation through the National Adaptation 
Programme of Action (NAPA) and aligns with the 
Climate Change Policy of the Kingdom of Bhutan, 
2020.

The NAP is vital for several reasons:

• Holistic Approach: It provides a comprehen-
sive approach to identifying adaptation priori-
ties and needs across different sectors, ensur-
ing that climate considerations are integrated 
into national development planning.

• Framework for Action: The NAP establishes a 
clear framework for implementing adaptation 
measures, facilitating coordination among 
government agencies, local communities, and 
stakeholders.

• International Commitment: It aligns with Bhu-
tan’s commitments under the Paris Agree-

ment and supports national reporting require-
ments related to climate change adaptation.

• Resilience Building: The NAP aims to en-
hance the resilience of communities and eco-
systems against climate impacts by address-
ing vulnerabilities and promoting adaptive 
capacity.

5.1 Climate Risk Assessment

Climate risks in Bhutan have been evaluated 
EGVSWW� ƼZI� OI]� WIGXSVW�� [EXIV�� EKVMGYPXYVI�� JSV-
ests and biodiversity, energy, and human health, 
as outlined in the Third National Communication 
�82'
�������8LMW�KIRIVEP�EWWIWWQIRX� MHIRXMƼIH�
vulnerabilities within these sectors and provided 
a basis for further detailed evaluations. As part of 
the National Adaptation Plan (NAP) preparation, 
in-depth climate risk assessments (CRA) were 
conducted for water, forests, agriculture, and hu-
man health, alongside a comprehensive vulnera-
bility assessment that mapped adaptive capacity 
across different administrative regions.

8LI� ƼZI� XIGLRMGEP� EWWIWWQIRXW� WYTTSVXMRK� XLI�
NAP formulation include:

1. Assessment of Climate Risks on Agriculture 
(2021)
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2. Assessment of Climate Risks on Forests and 
Biodiversity (2021)

3. Assessment of Climate Risks on Health 
(2021)

4. Assessment of Climate Risks on Water Re-
sources (2021)

5. Climate Change Vulnerability Analyses and 
Mapping (2021)

While sectors such as energy and human set-
tlements were not directly assessed, they were 
partially addressed within the water sector evalu-
ation. The adaptation priorities recommended in 
these reports were reviewed by the NAP drafting 
committee and thematic working groups. A sum-
QEV]�SJ�XLI�ƼRHMRKW�VIKEVHMRK�GPMQEXI�VMWOW�JVSQ�
these assessments is detailed in subsequent 
sections of the NAP.

Table 36: Summary of climate risks across sectors in the Third National Communication 2020
Water Agriculture Forest and biodiver-

sity
Energy Human health

1. Increased disaster 
risks,
2. Limited access 
to water resources 
and seasonal water 
shortages.

1. Climate change-in-
duced water short-
ages,
2. Wildlife predation 
of crops,
3. Pests and diseases,
4. Poor mountainous 
shallow soils, wors-
ened by increasing 
soil loss through 
surface erosion and 
scarcity of farm labor

1. Potential shifts in 
forest structure and 
distribution
2. Damages by pests 
and diseases in the 
forest.
���*SVIWX�ƼVI�QE]�
reverse carbon sink
4. New invasive and 
alien species

1.High dependence on 
hydropower
2. The hydropower 
sector adversely af-
fected by water avail-
ability and extreme 
events

1. Climate change im-
pacts on determinants 
of health
2. Changes in the pat-
tern of vector-borne, 
airborne, and wa-
ter-borne diseases.
3. Increased stress on 
emergency medical 
health services

5.2  Climate Change 
Vulnerability Analyses

The Climate Change Vulnerability Analysis 
(CCVA) is a comprehensive assessment aimed 
at understanding the impacts of climate change 
on Bhutan’s Geographic and socio-economic lev-
els. The 2021 CCVA in Bhutan focused on inte-
grating socio-economic, non-climatic, and devel-
opmental data to enhance the understanding of 
climate change’s effects across Dzongkhags and 
Gewogs.

The Climate Change Vulnerability Analysis (CCVA) 
MR�&LYXER�MHIRXMƼIH�WMKRMƼGERX�VMWOW�TSWIH�F]�GPM-
mate change across Dzongkhags, emphasizing 
the interplay of climate hazards, population expo-
sure, and socio-economic vulnerabilities. 

8LI�ƼRHMRKW�VIZIEPIH�XLEX�XLI�HMWXVMGXW�SJ�7EQXWI��
Mongar, Sarpang, Punakha, and Dagana are the 
most vulnerable to climate impacts due to their 
high population densities and existing socio-eco-
nomic challenges (Figure 7). These risks are com-
pounded by climate variability and development 
pressures. The assessment highlighted that risk 
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is a function of three key factors: hazards, expo-
sure, and vulnerability, with these Dzongkhags 
experiencing the highest levels of combined risk. 
By providing a detailed risk and vulnerability index 
JSV�IEGL�(^SRKOLEK�ERH�ZMWYEPM^MRK�XLI�ƼRHMRKW�
through GIS mapping, the CCVA underscores the 

critical need for targeted interventions in these 
areas. The analysis offers essential insights to 
inform Bhutan’s National Adaptation Plan (NAP) 
formulation, ensuring a robust response to cur-
rent and future climate risks.

Figure 53: Present risk ranking across Dzongkhags
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Figure 54: Future climate risk across Bhutan under RCP 4.5
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Figure 55: Future climate risk across Bhutan under RCP 8.5
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Figures 8 and 9 demonstrate the future risk of  
socioeconomic growth and climate change un-
der RCP 4.5 and RCP 8.5 scenarios respectively. 
By 2050, under RCP 4.5, Tsirang, Paro, Samtse, 
Thimphu, and Pema Gatshel show very high risk 
which means a total population of 469,595 will be 
exposed to a very high climate change risk.

5.3  Assessment of climate risks 
on water resources

- Conducted through a combination of bot-
tom-up regional consultations and top-down 
model-based analysis.

�� (MWEWXIV�VMWO�MW�GSRGITXYEPM^IH�FEWIH�SR�HIƼ-
nitions by IPCC (2012) and UNDRR (2016), fo-
cusing on hazard, vulnerability, and exposure.

- A four-step risk characterization process was 
followed:

1. Identify the main types of water-related 
problems/disasters.

��� (IƼRI�LE^EVH��I\TSWYVI��ERH�ZYPRIVEFMPMX]�
indicators for each problem.

3. Perform model-based analysis to quantify 
hazards at gewog and sub-catchment lev-
els.

��� 7YQQEVM^I�ƼRHMRKW�XLVSYKL�LE^EVH�QETW�
and risk tables.

5.3.1 Current Risks and Hazards:

- Consultations revealed increasing climate-re-
lated hazards such as drying water sources, 
ƽSSHW��ERH�PERHWPMHIW�

- Historical data on temperature, rainfall, and 
VMZIV� ƽS[W� GSRƼVQ� WSQI� TIVGITXMSRW� FYX�
show high uncertainty regarding the caus-

es (climate change vs. anthropogenic pres-
sures).

5.3.2 Future projections indicate:

- Increased total annual precipitation but more 
erratic rainfall patterns.

- Rising temperatures, especially at higher alti-
tudes.

�� 1IHMYQ�LMKL�GSRƼHIRGI�MR�MRGVIEWMRK�VMWOW�SJ�
ƽSSHW�ERH�PERHWPMHIW�

- Potential increase in the duration and frequen-
G]�SJ�HV]�WTIPPW��QIHMYQ�GSRƼHIRGI
�

- Increased risk of Glacial Lake Outburst Floods 
(GLOFs).

5.3.3 Future Risks:

- Risks of local dry spells at the Gewog level are 
expected to increase under climate change 
for large parts of the country enhancing the 
drying of sources that are already clearly visi-
ble to date.

�� 0SGEP�HV]�WTIPPW�I\TIGXIH� XS� MRGVIEWI�WMKRMƼ-
cantly, leading to challenges in meeting grow-
ing water demand for drinking, industrial, and 
irrigation purposes.

�� 9RGIVXEMR� VMWOW� SJ� PS[� ƽS[W� MR� QEMR� VMZIVW��
projections show both decreases and increas-
es in dry spells depending on the timeframe 
(short-term vs. long-term).

�� ,MKL� VMWOW� SJ� MRGVIEWIH� ƽSSHW�� IWTIGMEPP]�
TPYZMEP� ERH� VMZIVMRI�� WIVMSYW� VITSVXW� SJ� ƽEWL�
ƽSSHW�EPVIEH]�I\MWX�

- Melting glaciers will continue under rising 
temperatures, increasing GLOF risks.
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Figure 56: Expected relative change (%) at Gewog level in dry spell duration (upper) and frequen-
cy (lower panels) under climate change (RCP4.5) compared to historic climate
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Figure 57: Expected relative change (factor) at gewog level in extreme daily precipitation for the 
1/10 year return period (upper) and 1/30 year return period (lower panels) under climate change 
(RCP4.5) compared to historic climate

5.3.4 Adaptation Options for Water 
Resources

&EWIH�SR� XLI�GPMQEXI� VMWO�EWWIWWQIRX�ƼRHMRKW��
WIZIVEP�EHETXEXMSR�STXMSRW�LEZI�FIIR�MHIRXMƼIH�

1. Strengthening Ecosystems:
- Enhance watershed protection and man-

EKIQIRX�XS�MQTVSZI�REXYVEP�MRƼPXVEXMSR�ERH�
water buffering capacity.

- Implement wetland restoration, and re-
forestation, prevent overgrazing, and adopt 
erosion-minimizing agricultural practices.

2. Improved Flood Risk Management:

- Maximize river discharge capacity by es-
tablishing no-build zones, removing bottle-
necks, and constructing emergency stor-
age or bypasses.

3. Infrastructure Protection:

�� %TTP]� ƽSSH� QMXMKEXMSR� WXVYGXYVIW�� WPSTI�
stabilization measures, and improved 
drainage systems in urban areas to protect 
critical infrastructure.
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4. Resilient Infrastructure Development:

- Plan roads and settlements to avoid high-
risk areas; design climate-resilient infra-
structure with a focus on maintenance for 
rapid recovery.

5. Enhanced Early Warning Systems:

- Expand existing early warning systems 
JSV�+03*W�ERH�ƽEWL�ƽSSHW��IRWYVI�QIGL-
anisms for quick response funding are in 
place.

6. Robust Water Supply Systems:

- Increase the resilience of water supply sys-
tems for drinking and irrigation by generat-
ing additional water buffers during drought 
periods.

- Implement household-level rainwater har-
vesting and community-level storage solu-
tions.

7. Hydropower Sector Resilience:

- Enhance the resilience of existing hydro-
TS[IV� JEGMPMXMIW� XS� GSTI� [MXL� IVVEXMG� ƽS[�
patterns through improved watershed 
management upstream.

8. Capacity Building:

- Train local experts in planning and opera-
tions related to climate adaptation strate-
gies; research groundwater contributions 
to seasonal water availability.

- These adaptation measures aim to im-
prove the resilience of Bhutan’s water re-

sources against climate change impacts 
while supporting sustainable development 
goals across various sectors.

5.4 ASSESSMENT OF CLIMATE 
RISKS ON AGRICULTURE

The climate risk assessment for agriculture in 
Bhutan utilized the Decision Support System for 
Agro-technology Transfer (DSSAT) model and 
Geographic Information System (GIS) mapping 
at the Gewog level. The assessment followed the 
IPCC’s framework, focusing on evaluating vulner-
ability, exposure, and hazards. A total of 11 crops 
were assessed, including various cereals, vegeta-
bles, fruit crops, and spices that are economically 
ERH�RYXVMXMSREPP]�WMKRMƼGERX�JSV�&LYXER�

5.4.1 Current Issues:

8LI� EKVMGYPXYVEP� WIGXSV� MR� &LYXER� JEGIW� WMKRMƼ-
cant challenges due to its vulnerability to climate 
change. Key issues include:

- Limited Arable Land: Approximately half of the 
population relies on agriculture and livestock 
rearing, but the availability of arable land is 
constrained by poor mountainous soils and 
HMƾGYPX�XIVVEMR�

- Climate Vulnerabilities: Current vulnerabilities 
include uncertain weather conditions, pest 
outbreaks, diseases, and climate hazards 
such as high variability in rainfall, thunder-
storms, hailstorms, and windstorms.

�� )\XVIQI�)ZIRXW�� *PEWL� ƽSSHW� ERH� PERHWPMHIW�
disrupt agricultural land and supply chains, 
threatening food production.
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Figure 58: Composite vulnerability map for agriculture

5.4.2 Key Findings:

8LI�GVST�QSHIPPMRK�I\IVGMWI�MR�&LYXER�MHIRXMƼIH�
key opportunities for expanding the cultivation of 
various crops across different Dzongkhags. The 
ƼRHMRKW� MRHMGEXI� XLEX� TEHH]� GER� FI� GYPXMZEXIH�
in eight Dzongkhags: Bumthang, Haa, Samdrup 
Jongkhar, Sarpang, Trashigang, Trashi Yangtse, 
and Trongsa. Maize can be grown in all Dzong-
khags except Bumthang, Gasa, Haa, and Paro. 
Additionally, quinoa has the potential for expan-
sion in eight Dzongkhags: Bumthang, Haa, Pema 
Gatshel, Samdrup Jongkhar, Sarpang, Thimphu, 
Trashi Yangtse, and Wangdue Phodrang.

For vegetables, the assessment found that:

- Chillies and potatoes can be expanded in 
Bumthang, Haa, Paro, Thimphu, and Wangdue 
Phodrang.

- Tomato crops are suitable for expansion in 
Chhukha, Haa, Paro, Punakha, Thimphu, and 
Wangdue Phodrang.

- Onion cultivation is feasible only in Lhuentse, 
Trongsa, and Wangdue Phodrang.

In terms of fruits:

- Citrus fruits can be expanded in Dagana, Mon-
gar, Samdrup Jongkhar, Sarpang, Trashigang, 
Tsirang, and Zhemgang.

- Apple cultivation can be expanded in 
Bumthang, Chhukha, Lhuentse, Paro, Thim-
phu, and Trashi Yangtse.

- Kiwi can be grown in Dagana, Samdrup Jong-
khar, Sarpang, and Tsirang.
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Cardamom, a spice crop, shows potential for ex-
pansion in Dagana, Haa, Samtse, and Sarpang 
Dzongkhags.

5.4.3 Recommendations for 
Adaptation:

&EWIH�SR� XLI�GPMQEXI� VMWO�EWWIWWQIRX�ƼRHMRKW��
several adaptation options have been proposed:

��� )RLERGI�;EXIV�9WI�)ƾGMIRG]�ERH�
Sustainable Management:

- Improve the resilience of irrigation infra-
structure.

�� -RGVIEWI�[EXIV�YWI�IƾGMIRG]�ERH�QEREKI-
ment practices.

2. Strengthen Agro-Meteorological Services 
and Climate Information Systems:

- Enhance agro-meteorological services to 
provide timely and accurate climate infor-
mation.

3. Promote Sustainable Land Management 
(SLM):

- Implement sustainable land and soil man-
agement practices.

- Develop and promote climate-resilient 
crop varieties and climate-smart technol-
ogies.

- Establish pest surveillance systems and 
strengthen diagnostic facilities.

4. Development of Integrated Agriculture 
Landscape Systems:

- Adopt an integrated approach to agricul-
tural landscape management.

5. Promote Landscape-Based Organic 
Farming:

- Encourage organic farming practices to 
enhance production and sustain liveli-
hoods.

6. Innovative Solutions to Reduce Crop Loss:

- Implement practices to reduce food waste, 
improve post-harvest technologies, and 
IWXEFPMWL�ƼRERGMRK�QIGLERMWQW�XS�TVSXIGX�
farmers from climate-induced disasters.

- Develop an integrated food framework, 
promote crop insurance, and create qual-
MƼIH�QEVOIX�HIZIPSTQIRX�JSV�I\TSVXW�

7. Climate-Resilient Livestock Management:

- Enhance livestock management practices 
to increase resilience against climate im-
pacts.

8. Increase Institutional Capacity and 
Investment in Research:

- Invest in climate change research to in-
form adaptation strategies.

9. Enhanced Climate-Smart Information and 
Knowledge Management:

- Improve information dissemination and 
knowledge management related to cli-
mate adaptation strategies.
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˔̍˔� �!ķĢĿÖŶā̟ĿāùĢÖŶāù�Ʃũā�ũĢŭĴŭ�
assessment on forests and 
biodiversity

8LI�VMWO�EWWIWWQIRX�JSV�JSVIWX�ƼVIW�MR�&LYXER�MR-
ZSPZIH�QSHIPMRK�ƼVI�FILEZMSV�YRHIV�X[S�GPMQEXI�
scenarios: RCP 4.5 and RCP 8.5. The assessment 
was conducted for three time frames: short-term 
(2021-2051), mid-term (2052-2069), and long-
term (2070-2100). This modeling focused on key 
TEVEQIXIVW�WYGL�EW�ƽEQI�PIRKXL�ERH�VEXI�SJ�ƼVI�
spread to evaluate the potential impacts of cli-
QEXI�GLERKI�SR�ƼVI�VMWOW�

5.5.1 Current Issues:

*SVIWX� ƼVIW�TSWI� WMKRMƼGERX� XLVIEXW� XS�&LYXERƅW�
biodiversity and ecosystem services, with an 
EZIVEKI� SJ� ��� ƼVI� MRGMHIRXW� SGGYVVMRK� ERRYEP-
ly, affecting approximately 200 hectares. The 
Dzongkhags most impacted include Thimphu, 
Wangdue Phodrang, Punakha, Mongar, Lhuent-
se, and Trashigang. The primary causes of these 
ƼVIW�MRGPYHI�

- Agricultural debris burning
- Children playing with ignition sources
- Activities by lemon grass harvesters, smok-

ers, cattle herders, roadside workers, picnick-
IVW��GEQTƼVIW��ERH�IPIGXVMGEP�WLSVX�GMVGYMXW�

5.5.2 Key Findings:

8LI�EWWIWWQIRX�VIZIEPIH�WIZIVEP�GVMXMGEP�ƼRHMRKW�
VIKEVHMRK�JSVIWX�ƼVI�VMWOW�

- Climate change is expected to increase both 
ƽEQI�PIRKXL�ERH�XLI�VEXI�SJ�ƼVI�WTVIEH�

- Nearly 90% of chir pine forests are projected 
XS�FI�EX�LMKL�VMWO�SJ�ƼVI�JVSQ�RS[�YRXMP�������
with over 60% of blue pine forests also facing 
high risk.

- Broadleaved forests below 2000 meters above 
sea level are particularly vulnerable, with over 
������OQs�TVSNIGXIH� XS�FI�EX�LMKL�ƼVI� VMWO� MR�
the same timeframe.

- An estimated 1,747 households within the chir 
pine zones and 598 households within blue 
TMRI�^SRIW�[MPP�JEGI�LMKL�ƼVI�VMWOW�F]������

- Overall, approximately 18,490 households and 
549 religious structures across Bhutan are 
projected to be at increased risk from forest 
ƼVIW�QSZMRK�JSV[EVH�
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Figure 59: Gewogs with most houses at risk in Chir pine forests under RCP 4.5 from now till 2050

5.5.3 Next Steps and 
Recommendations for Forest Fire 
Management in Bhutan

Short-Term Focus:

-R�XLI�WLSVX�XIVQ��XLI�LMKLIWX�VMWO�SJ�JSVIWX�ƼVIW�
MW� MHIRXMƼIH� MR� QMH�EPXMXYHI� XIQTIVEXI� QSRXERI�
forests and extends to subtropical vegetation 
^SRIW�� &SXL� ƽEQI� PIRKXL� ERH� ƼVI� WTVIEH� VEXIW�
are expected to increase under climate change 
scenarios (RCP 4.5 and RCP 8.5), leading to more 
MRXIRWI� ƼVIW� ERH� E� LMKLIV� PMOIPMLSSH� SJ� GVS[R�
ƼVIW��%W�E�VIWYPX��EHETXEXMSR�IJJSVXW�WLSYPH�FI�TVM-
oritized in high-risk forest types and nearby set-
tlements.

Key Recommendations:

1. Strengthen Adaptive Fire Management:

- Encourage controlled burning in chir pine 
forests, especially in areas with lemon 
grass, to manage fuel loads.

- Initiate research on optimal burning cycles, 
seedling recruitment, burn intensity, mor-
tality, and recovery rates.

�� -QTPIQIRX� WGMIRXMƼGEPP]� HIXIVQMRIH� XLMR-
ning prescriptions in blue pine forests to 
VIHYGI� ƽEQQEFMPMX]� ERH� TVSQSXI� XVII�
growth.
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2. Secure Infrastructure at Risk:

�� %GXMZIP]� TYVWYI� ƼVI� VMWO�QMXMKEXMSR�QIEW-
ures to protect communities and critical 
MRJVEWXVYGXYVI�JVSQ�JSVIWX�ƼVI�XLVIEXW�

- Remove woody fuels within 10 meters 
of structures at risk and prune remaining 
trees to raise their crowns.

�� )WXEFPMWL�[EXIV� WXSVEKI� W]WXIQW� ERH� ƼVI�
hydrants around key infrastructure, utiliz-
ing solar-powered systems for reliability.

3. Reduce Causes of Forest Fires:

- Address electrical short circuits from pow-
er lines by establishing a systematic main-
tenance Programme for cross-country 
electrical transmission corridors.

- Continue public awareness campaigns tar-
geting human activities that lead to forest 
ƼVIW�

4. Strengthen Response Capability:

- Equip the Department of Forests and Park 
Services (DoFPS) and partner agencies 
[MXL�IWWIRXMEP�ƼVIƼKLXMRK�IUYMTQIRX�

�� (IZIPST� E� HEMP]� ƼVI� JSVIGEWXMRK� W]WXIQ�
based on weather forecasts to enhance 
response times.

�� 'VIEXI�E�REXMSREP�ƼVI�GEGLI�JSV�PSRK�HYVE-
XMSR� ƼVIW�� MRGPYHMRK� XIRXW�� WPIITMRK� FEKW��
food, and tools.

5. Integrate Local Forest Plans:

- Ensure that local forest management 
plans are integrated to achieve coherent 
VIWSYVGI�QEREKIQIRX�ERH�ƼVI�TVSXIGXMSR�
objectives.

- Secure consistent budgetary support for 
the implementation of these plans.

6. Outreach and Capacity Building:

- Implement a multi-year training Pro-
gramme covering incident management, 
equipment handling, safety procedures, 
prescribed burn techniques, and coordi-
REXMSR� [MXL� PSGEP� KSZIVRERGI� JSV� ƼVWX� VI-
sponse capabilities.

5.6 Change risk assessment on 
the health sector

The Climate Risk Assessment for the health 
sector in Bhutan was conducted using the 
Risk-Impact framework proposed by the Fifth 
Assessment Report of the IPCC. This framework 
evaluates climate risks as a function of hazard 
(H), exposure (E), and vulnerability (V). The as-
sessment involved reviewing existing academic 
and grey literature to understand the linkages 
between climate change and health-related dis-
eases.

5.6.1 Methodology

1. Hazard Assessment: Key hazards were 
MHIRXMƼIH�� JSGYWMRK� SR� GPMQEXI� ZEVMEFMPMX]��
extreme weather events, and incidences of 
vector-borne diseases (VBDs) and water-
borne diseases (WBDs). Dzongkhags such 
as Chhukha, Punakha, and Sarpang ranked 
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highest for VBDs and WBDs due to factors 
like temperature changes, rainfall patterns, 
LYQMHMX]�� ƽSSHW�� ERH� KPEGMEP� PEOI� SYXFYVWX�
ƽSSHW��+03*W
�

2. Exposure Assessment: Population density 
was used as a key indicator of exposure. 
Thimphu had the highest population density 
(67 persons/km²), while Bumthang, Haa, 
Lhuentse, and Gasa had the lowest (4-5 
persons/km²).

3. Sensitivity Assessment:� 7IRWMXMZMX]� VIƽIGXW�
how vulnerable a community is to climate im-
TEGXW��*EGXSVW�WYGL�EW�HIQSKVETLMG�TVSƼPIW��
urbanization, poverty levels, and health indi-
cators were considered. Punakha, Dagana, 
Zhemgang, and Mongar showed high sensi-
tivity to VBD impacts.

4. Adaptive Capacity: This component assessed 
the ability of communities to cope with cli-
mate impacts based on factors like knowl-
edge, infrastructure, and access to healthcare. 
Thimphu, Sarpang, and Bumthang had higher 
adaptive capacities compared to Gasa, Daga-
na, Tsirang, and Zhemgang.

5. Risk Calculation: The overall risk was calcu-
lated by combining socio-economic vulnera-
bilities with climate hazards and population 
density. Samtse, Chhukha, Punakha, and 
Tsirang ranked highest for VBD risks.

5.6.2 Future Risk Assessments

5.6.2.1 Future projection for Dengue in 
Bhutan

- Future Projections: Based on historical data 
and climate scenarios (RCP 4.5 and RCP 
8.5), it is projected that dengue cases could 
rise to approximately 3,000 annually over the 
next 30 years under a business-as-usual sce-
nario. The most affected Dzongkhags will be 
Chhukha, Samtse, and Thimphu.

- Long-Term Outlook: By 2070-2099, cases 
may increase to about 4,400 per year with sig-
RMƼGERX� GSRGIRXVEXMSRW� MR� 8LMQTLY�� 7EQXWI��
and Chhukha.

- Population at Risk: Approximately 44% of 
Bhutan’s population is projected to be at risk 
of dengue under both RCP scenarios.
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Figure 60: Future projection for climate risk to Dengue under RCP 4.5 (2021-50)

5.6.2.2 Future projection for Malaria in 
Bhutan

- Current Situation: Presently observed malaria 
cases are concentrated in Sarpang, Chhukha, 
Samtse, Samdrup Jongkhar, and Wangdue 
Dzongkhags.

- Future Projections: In a business-as-usual 
scenario under RCP 4.5, malaria cases could 
double to around 150 annually over the next 

30 years. The eastern Dzongkhags on the 
southern border are expected to see a higher 
share of cases.

- Long-Term Outlook: By 2070-2099 under RCP 
8.5 scenarios, annual cases may rise to ap-
proximately 191.

- Population at Risk: About 14% of Bhutan’s 
population is projected to be at risk of malaria.
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Figure 61: Future projection for climate risk to Malaria under RCP 4.5 (2021-50)

5.6.2.3 Future projection for Diarrhoea 
in Bhutan

-
 Analysis Findings: Various models were ap-

plied to future projections of diarrhea; how-
IZIV��RS�WMKRMƼGERX�GSVVIPEXMSR�[EW�JSYRH�FI-
tween climatic factors and diarrhea cases at 
the dzongkhag level.

- Data Limitations: The lack of consistent cor-
relation patterns may stem from issues in the 
disease data collected from 2016-2020 or in-
WYƾGMIRX�SFWIVZIH�HEXE�SR� XIQTIVEXYVI�ERH�
precipitation.

5.6.3 Recommendations

&EWIH�SR�XLI�ƼRHMRKW�JVSQ�XLI�VMWO�EWWIWWQIRX�

- Prioritize adaptation planning for high-risk 
Dzongkhags such as Chhukha, Punakha, and 
Samtse (common for both VBDs and WBDs), 
followed by Paro and Tsirang.

- Develop an integrated framework for adap-
tation planning that includes interventions at 
national, regional, and local levels.

- Enhance public health infrastructure and 
awareness campaigns targeting vector-borne 
diseases.

- Strengthen monitoring systems for disease 
outbreaks linked to climate change impacts.
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5.7 Adaptation Priorities in 
Bhutan’s NAP

The National Adaptation Plan (NAP) of Bhutan 
outlines a comprehensive set of adaptation prior-
ities aimed at enhancing the country’s resilience 
to climate change impacts. These priorities are 
GVYGMEP�JSV�EHHVIWWMRK�XLI�WTIGMƼG�ZYPRIVEFMPMXMIW�
MHIRXMƼIH� XLVSYKL� XLSVSYKL�EWWIWWQIRXW�SJ� GPM-
mate risks, ensuring that Bhutan can effectively 
adapt to changing environmental conditions. Be-
low is a detailed explanation of the adaptation 
priorities as outlined in the NAP.

5.7.1 Water Management

Objective: To ensure sustainable water resource 
management and enhance resilience against cli-
mate variability.

· Integrated Water Resource Management 
(IWRM): Implementing IWRM practices will 
help optimize water use across different 
sectors, ensuring that water resources are 
managed holistically. This approach involves 
collaboration among various stakeholders, 
including government agencies, local com-
munities, and private sector actors, to develop 
and implement effective water management 
strategies.

· Rainwater Harvesting: Encouraging the con-
struction of rainwater harvesting systems can 
improve water availability during dry seasons, 
particularly in rural areas where access to reli-
able water sources may be limited. This prac-
tice not only enhances water security but also 
reduces dependence on groundwater and sur-
face water sources.

· Flood Risk Management: Developing infra-
WXVYGXYVI�WYGL�EW�ƽSSH�GSRXVSP�W]WXIQW�� MQ-
proved drainage, and retention basins can 
mitigate the impacts of increased rainfall and 
ƽSSHMRK�� 8LIWI� QIEWYVIW� EVI� IWWIRXMEP� JSV�
protecting communities, agricultural lands, 
and infrastructure from climate-related disas-
ters.

· Hydrological Monitoring: Establishing robust 
monitoring systems for hydrological data will 
inform decision-making processes related to 
water management. Accurate data on rainfall 
TEXXIVRW��VMZIV�ƽS[W��ERH�KVSYRH[EXIV�PIZIPW�MW�
vital for planning and implementing effective 
water resource management strategies.

5.7.2 Agriculture and Livestock

 Objective: To enhance the adaptive ca-
pacity of agricultural systems and livestock man-
agement in response to climate change.

· Climate-Smart Agriculture: Promoting prac-
XMGIW� WYGL� EW� GVST� HMZIVWMƼGEXMSR�� EKVSJSV-
estry, and organic farming can increase re-
silience and productivity in agriculture. These 
methods help mitigate risks associated with 
climate variability by improving soil health, en-
hancing biodiversity, and reducing reliance on 
chemical inputs.

· Access to Resilient Seeds: Ensuring farmers 
have access to climate-resilient seed varie-
ties will help them adapt to changing climatic 
conditions and improve yields. This includes 
developing and distributing seeds that are 
drought-resistant or tolerant to extreme 
weather conditions.
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· Training Programmes for Farmers: Imple-
menting training programmes focused on 
sustainable farming techniques will empower 
farmers with knowledge and skills necessary 
for adapting to climate impacts. These pro-
grammes can cover topics such as soil con-
servation, integrated pest management, and 
IƾGMIRX�MVVMKEXMSR�TVEGXMGIW�

· Early Warning Systems: Establishing early 
warning systems for extreme weather events 
can help farmers prepare for adverse condi-
tions, protecting crops and livestock. Time-
ly information about impending storms or 
droughts allows farmers to take proactive 
measures to safeguard their livelihoods.

5.7.3 Forests and Biodiversity

Objective: To protect forest ecosystems and bi-
odiversity, which are vital for ecological balance 
and community livelihoods.

· Community-Based Forest Management: 
Strengthening community involvement in for-
est conservation efforts will enhance steward-
ship and sustainable use of forest resources. 
Engaging local communities in decision-mak-
ing processes fosters a sense of ownership 
and responsibility for forest conservation.

· Reforestation Initiatives: Promoting reforest-
ation and afforestation projects will restore 
degraded lands while improving carbon se-
questration and biodiversity. These initiatives 
contribute to enhancing ecosystem services 
such as soil stabilization, water regulation, 
and habitat provision for wildlife.

· Biodiversity Assessments: Conducting as-
sessments to identify vulnerable species and 

habitats will inform conservation strategies 
aimed at preserving biodiversity. Understand-
MRK� XLI�WTIGMƼG�RIIHW�SJ�HMJJIVIRX�WTIGMIW� MW�
essential for developing targeted conserva-
tion efforts.

· Integration into Land Use Planning: Ensuring 
that biodiversity considerations are integrated 
into land-use planning processes will help mit-
igate habitat loss due to development. This 
includes establishing protected areas and 
implementing sustainable land-use practices 
that prioritize ecological health.

5.7.4 Human Settlements and Climate-
Smart Cities

Objective: To develop resilient urban areas capa-
ble of withstanding climate impacts while pro-
moting sustainable urbanization.

· Climate-Smart Urban Planning: Implement-
ing planning strategies that consider future 
climate scenarios will help cities adapt to 
potential risks associated with urbanization. 
This includes assessing vulnerabilities in in-
frastructure, housing, transportation, and pub-
lic services.

· Infrastructure Resilience: Enhancing the re-
silience of infrastructure by incorporating cli-
mate risk assessments into design processes 
will reduce vulnerability to extreme weather 
IZIRXW�� 8LMW�QE]� MRZSPZI� VIXVSƼXXMRK� I\MWXMRK�
structures or designing new ones with climate 
resilience in mind.

· Green Spaces Development: Promoting the 
creation of green spaces within urban areas 
can mitigate heat effects, improve air quality, 
and enhance community well-being. Urban 
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greenery also provides recreational opportu-
nities while supporting biodiversity.

· Community Awareness Programme: De-
veloping programme focused on disaster 
preparedness will empower communities to 
respond effectively to climate-related emer-
gencies. Training residents in emergency re-
sponse protocols enhances community resil-
ience during crises.

5.7.5 Health

Objective: To strengthen health systems’ resil-
ience against climate-related health risks.

· Disease Surveillance Systems: Enhanc-
ing surveillance systems for monitoring cli-
mate-sensitive diseases will allow for timely 
responses to public health threats. This in-
cludes tracking outbreaks of vector-borne 
diseases such as malaria or dengue fever 
that may be exacerbated by changing climatic 
conditions.

· Public Health Campaigns: Promoting aware-
ness campaigns focused on hygiene, nutrition, 
and disease prevention can mitigate health 
vulnerabilities exacerbated by climate change. 
Educating communities about healthy prac-
tices is essential for improving overall public 
health outcomes.

· Healthcare Infrastructure Improvement: 
Upgrading healthcare facilities to withstand 
extreme weather events will ensure contin-
ued service delivery during crises. This may 
involve reinforcing buildings or ensuring that 
QIHMGEP�WYTTPMIW�EVI�TVSXIGXIH�JVSQ�ƽSSHMRK�
or other disasters.

· Training Healthcare Professionals: Provid-
ing training on the health impacts of climate 
change will equip healthcare providers with 
the knowledge needed to address emerging 
health challenges effectively. This includes 
understanding how climate change affects 
disease patterns and patient care needs.

5.7.6 Energy

Objective: To promote renewable energy sources 
and enhance energy security in the face of cli-
mate change.

· Investment in Renewable Energy Technol-
ogies: Supporting the development of solar, 
wind, and hydropower projects will diversify 
energy sources while reducing greenhouse 
gas emissions. Transitioning to renewable en-
ergy is essential for achieving long-term sus-
tainability goals.

· )RIVK]� )ƾGMIRG]� 1IEWYVIW: Implementing 
IRIVK]�IƾGMIRG]�MRMXMEXMZIW�EGVSWW�WIGXSVW�GER�
reduce overall energy demand while enhanc-
ing sustainability. This may involve promoting 
IRIVK]�IƾGMIRX� ETTPMERGIW� SV� IRGSYVEKMRK�
conservation practices among consumers.

· Private Sector Engagement: Encouraging 
private sector investment in renewable ener-
gy projects can stimulate economic growth 
while addressing energy needs. Public-private 
partnerships can leverage resources and ex-
pertise for successful project implementation.

· Grid Resilience Enhancement: Improving the 
resilience of energy infrastructure will ensure 
reliable energy supply during extreme weather 
events. This includes investing in smart grid 
technologies that enhance monitoring and re-
sponse capabilities during disruptions.
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5.7.7 Climate Services and Disaster 
Risk Reduction

Objective: To improve disaster preparedness and 
response capabilities while providing accurate 
climate information for decision-making.

· National Disaster Risk Reduction Framework: 
Establishing a comprehensive framework that 
incorporates climate change considerations 
into disaster risk reduction strategies is es-
sential for enhancing national preparedness. 
This framework should outline roles, respon-
sibilities, and procedures for effective disaster 
management.

· Strengthening Early Warning Systems: En-
hancing early warning systems for natu-
VEP� LE^EVHW� WYGL� EW� ƽSSHW�� PERHWPMHIW�� ERH�
droughts will improve community prepared-
ness and response capabilities. Timely alerts 
enable communities to take necessary pre-
cautions before disasters strike.

· Public Access to Climate Information: En-
suring that communities have access to ac-
curate climate information through improved 
communication channels fosters informed 
decision-making. Providing accessible data 
empowers individuals to make choices that 
enhance their resilience.

· Training Exercises for Emergency Respond-
ers: Conducting regular training exercises fo-
cused on disaster management protocols will 
enhance the capacity of emergency respond-
ers. Preparedness drills help build skills nec-
essary for effective response during actual 
emergencies.

5.8  NAP implementation 
strategy

The Implementation Strategy section of Bhu-
tan’s National Adaptation Plan (NAP) outlines a 
comprehensive approach to integrating climate 
adaptation into national development. Here’s a 
detailed summary of its subsections:

5.8.1 Integration of NAP into 
Development Planning

This subsection emphasizes the necessity of em-
bedding adaptation strategies within existing na-
tional and local development frameworks. It aims 
to ensure that climate resilience is prioritized in 
sectoral planning, resource allocation, and pro-
ject implementation.

5.8.2 Approaches to Implementing the 
Adaptation Priorities

Various implementation methodologies are pro-
posed, including:

· Community-based approaches: Engaging lo-
cal populations in decision-making and pro-
ject execution.

· Public-private partnerships: Collaborating 
with the private sector to leverage resources 
and expertise.

· Technology and innovation: Utilizing modern 
technologies to enhance adaptive capacities.

5.8.3 Potential Financing Sources

Identifying funding mechanisms is crucial for the 
successful execution of adaptation initiatives. 
This section discusses potential sources such as:
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· Government budgets: Allocating national 
JYRHW�WTIGMƼGEPP]�JSV�EHETXEXMSR�TVSNIGXW�

x� -RXIVREXMSREP� EMH�� 7IIOMRK� ƼRERGMEP� WYTTSVX�
from global climate funds and donor agen-
cies.

· Private investment: Encouraging private sec-
tor involvement through incentives.

5.8.4 Communication and Outreach

Effective communication strategies are vital for 
raising awareness and fostering community en-
gagement. This subsection outlines plans for:

· Public awareness campaigns: Informing cit-
izens about climate risks and adaptation 
measures.

· Stakeholder engagement: Involving various 
groups in the planning process to ensure di-
verse input and support.

5.8.5 Roles and Responsibilities

'PIEVP]�HIƼRIH�VSPIW�EQSRK�WXEOILSPHIVW�EVI�IW-
sential for accountability. This section delineates 
responsibilities among:

· Government agencies: Leading implementa-
tion efforts and policy formulation.

· Local communities: Participating actively in 
adaptation actions.

· Non-governmental organizations: Supporting 
capacity building and outreach efforts.

5.9  Loss and Damage

Article 8 of the Paris Agreement addresses loss 
and damage associated with the adverse effects 
of climate change. It recognizes the importance 
of averting, minimizing, and addressing these im-
pacts, particularly concerning extreme weather 
events and slow-onset events. As climate change 
progresses, the frequency and intensity of disas-
ters are expected to increase, exacerbating the 
challenges faced by vulnerable communities in 
Bhutan.

5.9.1 Increasing Incidence of Climate-
Induced Disasters in Bhutan

Bhutan is highly vulnerable to disasters, mainly 
induced by climate change. It is because of its 
location and mountainous terrains, as mentioned 
in the previous section. However, many such 
disasters have occurred in the country. Some of 
XLIQ�LEZI�FIIR�MHIRXMƼIH�FEWIH�SR�XLI�MRGVIEW-
ing trend of climate change-induced disasters as 
follows: 

· Floods and Flash Floods: These are among 
the most frequent disasters in Bhutan, caus-
MRK�WMKRMƼGERX�QSVXEPMX]�ERH�HEQEKI�

· Glacial Lake Outburst Floods (GLOFs): A crit-
ical concern due to the melting glaciers in the 
Himalayas.

· Drought: Increasingly impacting water availa-
bility for agriculture and drinking.

· Landslides: Commonly triggered by heavy 
rainfall and unstable terrain.

· Windstorms/Cyclones: These events can 
cause extensive damage to crops and infra-
structures.
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· Heat Waves and Cold Waves: Extreme tem-
perature variations pose health risks.

5.9.2 Vulnerability to Natural Disasters

Urban areas in Bhutan are particularly susceptible 
XS�YVFER�ƽSSHMRK�ERH�I\XVIQI�LIEX��IWTIGMEPP]�MR�
the southern regions. Historical data shows that 
ƽSSHMRK�MW�VIWTSRWMFPI�JSV�XLI�PEVKIWX�TIVGIRXEKI�
of mortality related to natural disasters. Accord-
MRK� XS� LMWXSVMGEP� HEXE�� ƽSSHMRK�SGGYVW�QSWX� JVI-
quently and is responsible for the largest percent-
age of mortality. The country also has high risk 
JSV�[MPHƼVIW��TEVXMGYPEVP]�MR�XLI�'IRXVI�ERH�WSYXL-
ern portions of the country. Climate change could 
MQTEGX� XLI� MRXIRWMX]� ERH� JVIUYIRG]� SJ� ƽSSHMRK��
landslides, GLOFs, and windstorms while also in-
GVIEWMRK�XLI�VMWO�SJ�[MPHƼVI�

The majority of Bhutan’s agricultural land and in-
frastructure is located along drainage basins that 
EVI�LMKLP]�ZYPRIVEFPI�XS�ƽSSHMRK�JVSQ�LIEZ]�QSR-

101  Bhutan - Vulnerability | Climate Change Knowledge Portal
102��LXXTW���VVT�YRIWGET�SVK�WMXIW�HIJEYPX�ƼPIW�QIHME�1IXLSHSPSK]�THJ�

soon rains and glacial melt. Risk concentration is 
notably high in central and northwestern regions, 
including Samtse Dzongkhag. Additionally, wild-
ƼVIW�TSWI�E�WMKRMƼGERX�VMWO��TEVXMGYPEVP]�MR�GIRXVEP�
and southern Bhutan101. The most relevant disas-
ter data is according to the Risk and Resilience 
4SVXEP� �� 1IXLSHSPSK]� �����
� SJ� XLIɸ 9RMXIH� 2E-
tions Economic and Social Commission for Asia 
ERH�XLI�4EGMƼG��)7'%4
102. 

&EWIH�SR�XLI�)1�(%8�������������
��JSYV�ƽSSHW�
with 222 deaths and 1600 people were affected 
in Bhutan. Similarly, there were two cyclones with 
29 lives lost and affecting 65,000 people -  which 
is almost 8.3% of the total population. 

*YVXLIV� XLI�EREP]WMW�EPWS�QIRXMSRIH� XLEX�ƽSSHW�
are causing some US$ 82.9 million of loss which 
is some 3.4% of GDP, followed by drought costing 
US$ 67 million (2.7% of GDP) and multi-hazard 
with US$ 169.3 million (6.9% of GDP).

Table 37: Estimated Annual Loss due to Disasters in Bhutan
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The chart below provides overview of the most 
frequent natural disaster in Bhutan based on the 
World Bank Knowledge Portal.

DĢėŽũā�˕ˑ̆��āŋťķā�ÖƦāóŶāù�ùŽā�Ŷŋ�ĞÖơÖũùŭ�Ģł��ĞŽŶÖł�ː˘˗ˏ̟ˑˏˑˏ�̛p!Nm�ˑˏˑː̜

The ESCAP study has also projected the future 
loss due to climate change in Bhutan under differ-
ent scenarios. An increase of 2 0C in temperature, 
Bhutan will have impact of up to US$173.8 mil-

lion, which is around 7.1 % of GDP, and US$171.9 
million, (7.0 %  of GDP) with 1.50C increase in tem-
perature.

DĢėŽũā�˕˒̆��ƑāũÖėā��łłŽÖķ�dŋŭŭ�Žłùāũ�ùĢƦāũāłŶ�!ķĢĿÖŶā��óāłÖũĢŋŭ�Ģł��ĞŽŶÖł�̛1�!���ˑˏˑː̜
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8LI�EHETXEXMSR�STXMSRW�MHIRXMƼIH�F]�XLI�WEQI�VI-
port are Strengthening Early Warning System; Re-
silient Infrastructure; Managing water resources 
more resilient; Improving dryland agriculture crop 
production; and, Nature Based Solutions in order.

5.10 Historical data from Bhutan

The following table provides a comprehensive 
overview of various disasters events that has oc-
curred in Bhutan over recent years compiled by 
2',1�&LYXER��-X�HIXEMPW�WTIGMƼG�HEXIW��PSGEXMSRW��
and the impacts of these incidents, illustrating 

the ongoing threat posed by climate-related dis-
asters. 

Flooding in Bhutan is not merely a natural occur-
rence; it is a complex issue intertwined with the 
country’s Geography, climate change impacts, 
and socio-economic factors. The table highlights 
MRGMHIRXW� VERKMRK� JVSQ� ƽEWL� ƽSSHW� GEYWIH� F]�
heavy rainfall to more severe events like Glacial 
Lake Outburst Floods (GLOFs). Each entry re-
ƽIGXW�XLI�MQQIHMEXI�GSRWIUYIRGIW�SJ�XLIWI�HMW-
asters, such as damage to infrastructure, loss of 
crops, and threats to human safety.

Table 38: List of Disasters in Bhutan
Year Date/ 

month
Time Event River basin/ 

sub-basin
Dzongkhag Village/ 

Gewog
Reported damage

2017 April 25 Night *PEWL��ƽSSH Punatsang-
chhu

Gasa Tashithang A section of the road at 
Tashithang along the 
Punakha-Gasa highway was 
washed away.

2017 May 5 Night *PEWL��ƽSSH (Manas) Trashigang Bartsham 
Gewog

Damaged farm roads and 
washed away crops in four of 
XLI�ƼZI�GLM[SKW�
Debris and boulders that 
washed down the slope 
where Bartsham Central 
School is located covered the 
multipurpose hall and partial-
ly damaged a hostel after the 
VEMR�ƽSSHIH�XLI�LSWXIP�

2017 June 26 6 pm Nakpola and 
Kuktur-gang 
streams 
caused a 
ƽEWL�ƽSSH

Manas 
(Kholong Chu)

Trash-Yangt-
se

Bumdeling Washed away three RCC 
bridges, two wooden bridges, 
and an excavator in the gewog 
ERH�HIWXVS]IH�TEHH]�ƼIPHW��
irrigation water sources, and 
fallow lands belonging to 16 
households.

2017 July 17 Night Swollen 
streams 
caused 
ƽSSHMRK

Manas 
(KhomaChhu)

Lhuentse Shawa in 
Gangzur

Around 20 households lost 
at least 17 acres of crops. 
Washed away a few domestic 
animals, an electric pole, 
irrigation canals, and a mini 
hydropower supply water
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2017 July 18 Morni 
ng

*PEWL�ƽSSH Manas 
(Mangdi-chhu)

Trongsa Thruepang Flooded Thruepang Palace 
compound.
Destroyed the town’s drinking 
water source.

2017 July 22 Night Heavy rain 
GEYWIH�ƽEWL�
ƽSSH

Phuntsharge 
(Sankosh)

Wangdue Lopokha The bridge was washed away, 
and crops were damaged.

2017 July 28 Heavy rain 
GEYWIH�ƽEWL�
ƽSSH

Manas Lhuentse Kilung Damaged a suspension 
bridge affecting about 50 
households and students of 
Thimyul Lower Secondary  
School in Lhuntse.

2017 August   8 *PEWL�ƽSSH Manas 
(Dhaula    River)

Gelephu Gelephu 6EMR[EXIV�XLEX�ƽSSHIH�XLI�
border gate area soon dried 
up, not requiring evacuation. 
Further up around eight kilo-
meters away at the Aie- slip, 
a major landslide blocked traf-
ƼG�ƽS[�YRXMP�PEXI�EJXIVRSSR�

2017 August 
10

Heavy rain 
caused 
ƽSSHMRK

Aichhu (Mao 
River)

Gelephu Jampheling Gelephu Thromde evacuated 
at least three families from 
the low-lying areas in Jam-
pheling Demkhong after their 
QEOIWLMJX�LYXW�[IVI�ƽSSHIH�
with rainwater.

2017 August 
13

8:45 
pm

7QEPP�ƽEWL-
ƽSSH

Wangchhu 
(Cheri-chhu)

Thimphu Cheri Had no major impact.

2017 August 
9-11

3 days Flood Punatsang-
chhu

Punakha PHPA II 8LI�HEQ�WMXI�[EW�ƼPPIH�[MXL�
water and debris from the 
ƽSSHMRK�XLI�4YREXWERKGLLY�
spilled over the cofferdam.

2017 August 
30

9.30-
10 am

*PEWL�ƽSSH Aichhu Gelephu Gelephu Washed away 100 meters of 
the temporarily reinstated Ge-
lephu-Assam highway which 
was washed away on August 
���F]�XLI�SZIVƽS[�JVSQ�XLI�
reservoir below the airport.
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2017 Sept. 4 Night Heavy Rain-
fall caused 
ƽSSH

Dhaula River Sarpang Serzhong Washed away more than 200 
meters of Serzhong Gewog 
Centre road.
Also washed away drinking 
water source about two 
kilometers away from the 
Shershong gewog centre 
[LMGL�FIRIƼXIH�XLI�TISTPI�
of Norbuling and Chuzargang 
gewog.

2017 October 
12

Night Flood Manas Mongar Tsakaling Damaged crops, more than 
250 orange trees were also 
washed away.

2018 June 13 6:30
pm

*PEWL�ƽSSH Manas Lhuentse Slilibe in 
Maedtsho 
Gewog

Washed away a labor camp 
consisting of 13 temporary 
sheds and a motorbike, 
affected some portions of the 
gewog road and farm roads.
Also damaged was the 
under-construction RCC 
bridge that connects a native 
cattle-breeding centre of 
Sertsham to the grazing area 
located on the other side of 
the river.

2018 July 22 7:13
pm

*PEWL�ƽSSH Manas 
(Mithim-drang 
stream)

Trashigang Rangshi- 
khar

Although no major damages 
were reported, the meat shop 
ERH�XLI�KVSYRH�ƽSSV�SJ�XLI�
vegetable market including 
two huts and the children’s 
park were completely covered 
in muck.
Four vehicles including two 
trucks were also stuck. Drink-
ing water sources for the 
town and water pipelines in 
three different locations were 
also washed away.

2018 August 1 *PEWL�ƽSSH Manas (Buna 
stream)

Trashigang Rangjung About 12.5 km from Trashi-
gang towards Rangjung, the 
ƽSSH�GSQTPIXIP]�[EWLIH�
away the road along the 
stretch.
A farmer lost 1.7 acres of his 
TEHH]�ƼIPH�XS�XLI�ƽSSH�
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Dramang Washed away a semi-com-
mercial poultry farm including 
the road in the area.
Also washed away three 
wooden structures including 
rice and corn mills.
Around 400 pullets were also 
killed in the incident.

2019 April 29 *PEWL�ƽSSH Manas (Lek-
pa-gangchu 
stream)

Lhuentse Na-
key-thang

Damaged the water sources 
that catered to residents 
living near a car automobile 
workshop at Jabin, an open-
air gym at Nakeythang, and 
the ECCD centre.

2019 June 24 2-3 am Heavy Rain Aichhu 
(Stream 
beneath the 
bridge)

Gelephu Gelephu The reinforced concrete 
cement bridge (10 meters) 
near the domestic airport was 
completely washed away.
A mini-tripper truck belonging 
to Sashastra Seems Bal (SSB) 
was also washed away.

2019 July 25 11 pm Flash
ƽSSH

Manas Lhuentse Gangzor
gewog

Two women; a mother and a 
daughter were washed away 
F]�XLI�ƽEWLƽSSH�

2019 July 26 Flash
ƽSSH

Wangchu Chukha Baunijhora
P/ling

Sediments submerged the 
new Baunijhora bridge

2020 July 20 12:30 
am

Flood Mao River Gelephu Maochu 
Gelephu

16 people were stranded
near the water treatment 
plant who were rescued the 
next morning.
Four soldiers lost their lives.
8LI�ƽSSHMRK�LEW�EPWS�GEYWIH�
minor damage to the paddy 
plantation located near the 
riverbank. However, the dam-
ages to the water treatment 
plant could not be assessed 
yet.
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2019 August 6 Flood Punatsang-
chhu

Punakha Jarogang Four workers of PHPA II went 
missing after the vehicle they 
were travelling in was washed 
away by the swollen river. 
Also damaged a house in 
Jarogang.
About 700ms of the highway 
was completely submerged 
under the water.

2020 Octo-
ber1

5:30 
PM

Flash Flood Manas
(Chamdey 
Gangchu 
stream)

Trongsa Bjeezam Swept away belongings of six 
families near Bjeezam leaving 
them homeless. A shop, two 
huts, and the bridge to Nubi 
Gewog Centre were washed 
E[E]��%R�EVXMƼGMEP�HEQ�LEW�
been formed at the Mangde-
GLY�6MZIV�HYI�XS�XLI�ƽEWL�
ƽSSH�HIFVMW��%;07�%;7�
and manual gauge stations 
at Bjizam are submerged 
HYI�XS�XLI�FEGOƽS[�JVSQ�XLI�
dam formation and are not 
operational.
The Mangdechhu Hydro Pow-
er remains shut down

2020 Oct 4 Mid-
night

Flash
ƽSSH

Punatsang 
chhu

Wangdue
Phrodrang

Ruechey-
kha, Ruebi-
sa Gewog

Damaged more than three 
acres of ripe paddy belonging 
to 11 households.
Damaged farm roads to Jala 
village.
Ruecheykha village didn’t 
have electricity for two days 
EW�XLI�ƽEWL�ƽSSH�HMWVYTXIH�
power lines.

2021 June 15 3:55-4 
PM

Flash Flood Khenba chhu Trongsa Chendebji 
village, 
Tangsibji 
Gewog

Damaged bridges, Mini 
Hydro-power houses, cow 
sheds, and timber logs in the 
nearby area but there are no 
casualties according to local 
people.
People’s access route was 
QEHI�HMƾGYPX�EW�XLI]�LEH�XS�
cross the other side of the 
river to do daily farming work.

2021 June 16 *PEWL�ƽSSH�
and land-
slide

Punatsang-
chu

Gasa Laya 10 people died and 5 others 
were injured.
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2021 August 8 2:45 
Pm

Flash Flood Manas Trashi- Yangt-
se

Serkang 
stream

3 Human casualties reported

2021 August 
26

2:00 
Am

Flash Flood Punatsang 
Chhu

Gasa Gasa 
Taschu

Four Concrete structures 
including one shop were 
washed away. There was no 
report of human casualties.
All seven hot spring ponds 
and bridges damaged

2021 August 
25

Flood Maochhu Sarpang Gelephu Breached a gabion wall con-
structed along the Shetikhari 
stream in Gelephu.
Washed away temporary 
boulder wall connecting the 
Reinforced concrete wall at 
XLI�GSRƽYIRGI�
Stranded more than 20 
people

2023 July 20 Flash Flood Lhuentse At least 6 people were 
killed and 17 others are still 
missing.
A section of the Yungichhu 
Hydro Power Project was also 
damaged.

2024 August 
10

Flash Flood Thimphu Dechen-
choling

49 households have been 
severely impacted.
Damaged 10 buildings in 
the area including 4 under 
construction.
One car was washed 
away, eight remain in good 
condition, and the rest are 
damaged.
84 households in the RBG 
campus have also been 
impacted.
Sixty-four students were 
affected.
8LI�ƽSSH�EPWS�EJJIGXIH�
62 foreign workers from 6 
construction sites in the 
Dechencholing town
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Fund for Responding to Loss and Damage

In response to the increasing recognition of loss 
and damage associated with climate change, the 
Loss and Damage Fund was established under 
the United Nations Framework Convention on 
Climate Change (UNFCCC). This fund aims to 
TVSZMHI�ƼRERGMEP�WYTTSVX�XS�HIZIPSTMRK�GSYRXVMIW�
that are particularly vulnerable to climate im-
pacts, enabling them to address loss and dam-
age resulting from extreme weather events and 
slow-onset phenomena such as sea-level rise.
In 2022 at COP27 countries agreed to establish 
new funding arrangements for assisting devel-
oping countries that are particularly vulnerable to 
XLI�EHZIVWI�IJJIGXW�SJ�GPMQEXI�GLERKI�ɸ

The following year, at COP28, countries reached 
a historic agreement on the operationalization of 
this fund. As part of that decision, the World Bank 
[EW�MRZMXIH�XSɸƈSTIVEXMSREPM^I�XLI�*YRH�EW�E�;SVPH�
&ERO�LSWXIH�ƼRERGMEP�MRXIVQIHMEV]�JYRH��*-*
�JSV�
an interim period of four years”, subject to a set 
of conditions to be met by the World Bank. The 
role of the World Bank will be to host the Fund 
secretariat, and to provide trustee services for the 
Fund.

The Loss and Damage Fund was fully opera-
tionalized at COP29, the United Nations Climate 
Change Conference held in Baku, Azerbaijan from 
November 11 to 22, 2024. 
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CHAPTER 6: 
FINANCIAL, TECHNOLOGY DEVELOPMENT AND 
TRANSFER, AND CAPACITY BUILDING NEEDED AND 
�1!1RÁ1'�­p'1����¦R!d1��­p'1����¦R!d1��ˢ̟˚˚̇�
�p'���¦R!d1�˚˜�zD�¦N1����R���F�11m1p¦

In Bhutan, the National Environment Commis-
sion (NEC) is the apex body overseeing climate 
policy, governance, action, and transparency ef-
forts.  The NEC is supported by the Department 
of Environment and Climate Change, which is the 
national focal point for coordinating with govern-
ment agencies and other stakeholders.

The Department of Macro-Fiscal and Develop-
ment Finance (DMDF), Ministry of Finance, acts 
EW� XLI� QEMR� GSSVHMREXMRK� FSH]� JSV� GPMQEXI� Ƽ-
nance including external support extended to the 
Royal Government of Bhutan. Its responsibilities 
include resource mobilization, expenditure plan-
ning, public debt management, capital market 
development, and engagement with bilateral and 
QYPXMPEXIVEP�ƼRERGMEP�MRWXMXYXMSRW�

To enhance its capacity for meeting the UN-
FCCC’s Enhanced Transparency Framework re-
quirements, Bhutan has established a National 
Thematic Working Group (NTWG), comprising 
experts on emissions inventory, climate policy, 
adaptation planning, and capacity building from 
relevant agencies. The NTWG serves as the main 
platform for preparing the Biennial Transparency 
Report (BTR). It is expected to initiate a data-shar-
ing protocol and an inter-agency framework and 
arrangement to identify, track, and report FTC 

support needed and received, ensure compliance 
and reporting mechanisms under the MPGs, and 
engage non-governmental organizations, private 
sector, and international development partners 
for FTC-related activities. The NTWG operates 
with a focus on thematic areas critical to Bhu-
tan’s climate goals and promotes collaboration 
and data integration across sectors.

Consultations with diverse climate actors includ-
ing the private sector, academia and civil socie-
ties is integral to fostering climate transparency 
efforts. A participatory approach to identify, track 
and report FTC has been key for both the BUR 
and the BTR processes. Bhutan will continue to 
build capacity of the climate stakeholders for an 
inclusive and all-of-society transparency report-
ing framework.

6.1 Identifying, Tracking, 
and Reporting FTC: 
Institutional Gaps and 
Challenges

7MKRMƼGERX�MRWXMXYXMSREP�KETW�I\MWX�MR�QIIXMRK�XLI�
requirements for identifying, tracking, and report-
MRK�ƼRERGMEP��XIGLRSPSKMGEP��ERH�GETEGMX]�FYMPHMRK�
support are needed and received under the UN-
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FCCC. As the coordinating entity, the Department 
of Environment and Climate Change lacks an es-
tablished system for monitoring, documenting, 
and archiving climate-related data, leading to ad 
hoc reporting efforts that undermine consisten-
cy and sustainability. The Bhutan Climate Plat-
form, which was established to serve as a central 
hub for climate action coordination, is currently 
defunct and requires revitalization. There is lim-
ited accountability and audit mechanisms, com-
TSYRHIH�F]�GSRƽMGXMRK�TVMSVMXMIW�ERH�MRWYƾGMIRX�
coordination among ministries. Additionally, there 
MW�MRWYƾGMIRX�YRHIVWXERHMRK�SJ�VSPIW�ERH�VIWTSR-
sibilities among agencies within Bhutan’s climate 
governance structure, which affects the effective 
implementation of FTC tracking systems.

Systems and frameworks for tracking FTC are 
often developed only during reporting periods, 
preventing the establishment of sustainable 
and structured processes. There is an absence 
of standard operating procedures for data man-
agement and reporting which has resulted in in-
consistent practices across agencies. A formal 
memorandum of understanding between the 
Department of Environment and Climate Change 
and agencies is required to standardize and reg-
ularize data-sharing processes and inter-agency 
coordination with clear roles and responsibili-
ties. These procedural gaps must be addressed 
to ensure Bhutan’s reporting systems align with 
the requirements of the ETF and other UNFCCC 
mechanisms.

-RWYƾGMIRX� HEXE� QEREKIQIRX�� WLEVMRK�� ERH� MR-
tegration presents an additional challenge for 
transparency reporting. Without a centralized 
platform and system for data storage, integra-
tion, and archiving that ensures consistency and 
accessibility, retrospective reporting becomes 
cumbersome, and data inconsistencies, such as 

gaps in coverage across reporting periods and 
inadequate tracking of climate action progress, 
hinder Bhutan’s ability to meet transparency obli-
KEXMSRW��8LIVI�MW�ER�EFWIRGI�SJ�E�GPMQEXI�ƼRERGI�
XVEGOMRK�XSSP�QEOMRK�MX�HMƾGYPX�XS�QSRMXSV�ERH�VI-
TSVX�SR�ƼRERGMEP�ƽS[W�EPMKRIH�[MXL�REXMSREP�ERH�
international climate priorities. Addressing these 
procedural and data-related gaps is critical for 
Bhutan to align its reporting systems with the 
Enhanced Transparency Framework (ETF) and 
other UNFCCC mechanisms.

Inadequate human capacity remains a critical 
barrier across all sectors including public, pri-
ZEXI�� ERH� GMZMP� WSGMIX]� SVKERM^EXMSRW� XS� JYPƼPP� MXW�
VITSVXMRK�SFPMKEXMSRW��8LIVI� MW�E�WMKRMƼGERX� PEGO�
of trained personnel and technical expertise to 
develop and manage monitoring, reporting, and 
ZIVMƼGEXMSR� �16:
� W]WXIQW�� 7IGXSVW� VIP]� SR� EH�
hoc frameworks during reporting periods un-
HIVQMRMRK� XLI� IƾGMIRG]� ERH� VIPMEFMPMX]� SJ� HEXE�
management processes. The strengthening in-
stitutional and technical capacities for enhanced 
transparency in the implementation and monitor-
ing of Bhutan’s Nationally Determined Contribu-
tion (NDC) is currently being implemented with a 
total funding of USD 1.46 million to:

• Enable Bhutan to submit Paris Agree-
ment-compliant transparency reports by 
2024.

• Develop inventories of GHG emissions and 
sinks using advanced guidelines.

• Track progress against Bhutan’s NDC targets 
for mitigation and adaptation.



DEPARTMENT OF ENVIRONMENT AND CLIMATE CHANGE
MINISTRY OF ENERGY AND NATURAL RESOURCES 140

6.2 Information on Financial 
Support Needed by 
Developing Country Parties 
Under Article 9 of the Paris 
Agreement.

&LYXER� SYXPMRIW� XLI� RIIH� JSV� ƼRERGMEP� WYTTSVX�
through its strategic national policies and plans 
EMQIH� EX� WIGXSVW� ERH� WTIGMƼG� EVIEW� SJ� RIIH��
Bhutan’s 13th Five-Year Plan (FYP) is a strategic 
framework for sustainable development, with an 
emphasis on climate-resilient development that 
integrates low-emission strategies across sec-
tors while decoupling GDP growth from green-
house gas emissions and enhancing community 
and ecosystem resilience. The total outlay for 
the 13th FYP is projected at BTN 512.283 billion. 
While Bhutan’s development agenda integrates 
climate change-related concerns and issues into 
its strategic plans and policies, its domestic re-
sources are constrained and estimated at BTN 
327.34 billion of the available BTN 456.34 billion 
for the plan period. Bhutan will still require lever-
EKMRK�KPSFEP�TEVXRIVWLMTW�ERH�GPMQEXI�ƼRERGMRK�
mechanisms if it is to transition to a low-carbon, 
climate-resilient economy as targeted and com-
QMXXIH��XS�XLI�EQSYRX�SJ�������FMPPMSR�JVSQ�HIƼGMX�
ƼRERGMRK�ERH�&82�����FMPPMSR�JVSQ�KVERXW�

Underscoring Bhutan’s commitment to sustain-
able and climate-resilient growth on the one 
hand, and the Paris Agreement and global cli-
mate action on the other, Bhutan has developed 
its National Adaptation Plan (NAP), the NDC 2.0, 
and corresponding Low-Emission Development 
7XVEXIK]��0)(7
��087��ERH�VSEHQETW�JSV�WTIGMƼG�
and critical sectors. Table 39 shows climate-re-
PEXIH�TPERW�ERH�WXVEXIKMIW�[MXL�XLI�XSXEP�ƼRERGI�
required to achieve the targets.

Table 39: National Plans and Finance Needed
Sector Amount

Summary of Bhutan’s 
��XL�*MZI�=IEV�4PERɸ

BTN 512.283 billion

Water USD 204.896 million

Agriculture & Livestock USD 95.215 million

Forest and Biodiversity 97(ɸ�������QMPPMSR

Human Settlements 97(����������������ɸ

Health USD 19.661 million

Energy USD 486.086 million

Climate Services and 
Disaster Risk Reduction

USD 1.300 million

Industries 97(����ɸQMPPMSR

Surface Transport 97(��������ɸQMPPMSR

Waste Management Not Available

Long Term Low GHG 
Emission & Climate 
Resilient Strategy

97(��������ɸ1MPPMSRɸɸ�F]�����

97(���������ɸ1MPPMSRɸɸ�F]�����

97(�������ɸ1MPPMSRɸɸ�F]�����


2SXI��*MRERGMEP�ƼKYVIW�EVI�WSYVGIH�JVSQ�MRHMZMH-
YEP�HSGYQIRXW�QIRXMSRIH�MR�XLI�ƼVWX�GSPYQR�YR-
HIV�TPERW�WXVEXIKMIW

6.3 Information on Support for 
Development and Transfer 
of Technology Needed by 
Developing Country Parties 
Under Article 10 of the Paris 
Agreement

&LYXER�JEGIW�WMKRMƼGERX�KETW�MR�MXW�XIGLRSPSKMGEP�
capacity to effectively manage climate change is-
sues, primarily due to limited institutional frame-
works, technical expertise, and access to ad-
ZERGIH��GSRXI\X�WTIGMƼG�WSPYXMSRW�ERH�ƼRERGIW��
The last Technology Needs Assessment (TNA) 
was carried out in 2013. There is a critical need 
to update and draft a systematic and compre-
hensive TNA to identify and prioritize technolo-
gies tailored to Bhutan’s unique socio-economic 
and environmental conditions. While not com-
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prehensive, technology needs for Bhutan broadly 
include sustainable infrastructure and urban de-
velopment (e.g. green building systems), renew-
EFPI� IRIVK]� ERH� IRIVK]� IƾGMIRG]� XIGLRSPSKMIW��
climate-resilient agriculture and food systems, 
sustainable transport systems, climate obser-
ZEXMSR� ERH� IEVP]� [EVRMRKW�� MRHYWXVMEP� IƾGMIRG]�
and emission reduction technologies, natural re-
source management monitoring and policy sup-
port tools, water resource management technol-
SKMIW�� ƼRERGMEP�QIGLERMWQW�� ERH�QEVOIX�FEWIH�
solutions, etc.

More importantly, the Technology Needs Assess-
ment must focus on building a sectoral under-
standing of existing and emerging technologies, 
as well as identifying those that align with Bhu-
tan’s development and climate resilience goals. 
This includes fostering cross-sectoral awareness 
and technical knowledge to enable informed de-
cision-making and targeted adoption of effective, 
context-appropriate solutions. Further to that, the 
TNA process should entail adequate engagement 
of private sector actors, communities, and other 
RSR�TYFPMG�IRXMXMIW�XS�MHIRXMJ]�WTIGMƼG�XIGLRSPSK]�
needs and advance the adoption of sustainable 
technologies.

6.4 Information on Capacity 
Building Support Needed by 
Developing Country Parties 
Under Article 11 of the Paris 
Agreement

Skills Assessment for NAP: Bhutan carried out a 
skills assessment to evaluate the country’s read-
iness to implement the National Adaptation Plan. 
8LI� IZEPYEXMSR� MHIRXMƼIH� XIGLRMGEP�� QEREKIVMEP��
and participatory skills required for effective ad-
aptation planning, implementation, and moni-
toring under the NAP framework across central 

agencies, local governments, the private sector, 
ERH� RSR�TVSƼX� SVKERM^EXMSRW�� /I]� GSRWXVEMRXW�
also included a lack of inter-agency coordination 
JSV�HEXE�WLEVMRK�ERH�EHETXEXMSR�TPERRMRK��MRWYƾ-
cient institutional memory due to high turnover, 
limited training mechanisms, absence of a con-
solidated capacity development strategy that 
integrates climate adaptation into broader policy 
frameworks.

Capacity Building Initiative for Transparency: As 
part of the improvement plan of the last Biennial 
Update Report, the capacity-building initiative for 
the transparency project is being implemented to 
enhance the institutional and technical capacities 
of Bhutan to meet the transparency requirements 
outlined in the Paris Agreement.

Bhutan’s capacity-building needs are at individu-
al, institutional and systems levels. At the individ-
ual level, building skills and fostering knowledge 
EVI�IWWIRXMEP��*VSQ�XIGLRMGEP�WOMPPW�ERH�WGMIRXMƼG�
knowledge across sectors to navigating interna-
XMSREP�GPMQEXI�ƼRERGMRK�TPEXJSVQW�ERH�TEXL[E]W�
need targeted training programmes. Sector-spe-
GMƼG� VIWIEVGL� ERH� HIZIPSTQIRX� ERH� HEXE� KETW�
need to be addressed. At the institutional level, 
the focus lies on improving collaboration across 
sectors and coordination among agencies. At 
the systemic level, creating an enabling environ-
ment through economic incentives, regulatory 
frameworks, and cohesive policies is essential to 
strengthen the overall capacity for climate action. 
Given the gaps and challenges at all levels, it war-
rants a comprehensive capacity needs assess-
QIRX� EGVSWW� EPP� WIGXSVW�[MXL� WYƾGMIRX� IRKEKI-
ment of private sectors, academia, civil societies, 
and vulnerable groups.
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CHAPTER 7: 
IMPROVEMENT PLAN

Bhutan’s commitment to the Paris Agreement 
underscores the need for robust and transparent 
reporting mechanisms which would require con-
tinuous improvement plans to enhance the qual-
ity and accuracy of future Biennial Transparency 
Reports (BTRs) and national communications 
including reporting on mitigation, adaptation and 
means of implementation. This plan will need 
to focus on advancing the national capacity for 
emissions and sequestration estimation, incor-
porating more greenhouse gases, improving the 
YWI� SJ� GSYRXV]�WTIGMƼG� IQMWWMSR� JEGXSVW�� ERH�
leveraging more accurate activity data. It also 
includes measures to automate data collection 
processes and effectively track Nationally Deter-
mined Contributions (NDCs), as well as Finance, 
Technology, and Capacity Building (FTC) support 
as summarized in the following paragraphs.

7.1 Enhancing Greenhouse Gas 
Inventory Quality

7.1.1 Inclusion of Additional Gases

8S�IRWYVI�E�GSQTVILIRWMZI�IQMWWMSRW�TVSƼPI��JY-
ture BTRs will:

1. Include additional GHGs such as hydro-
ƽYSVSGEVFSRW� �,*'W
�� TIVƽYSVSGEVFSRW�
�4*'W
��ERH�WYPJYV�LI\EƽYSVMHI��7*�
�

2. Develop methodologies and tools to ac-
count for non-CO2 gases in AFOLU and 
IPPU categories.

˖̍ː̍ˑ� ­ŭā�ŋĕ�!ŋŽłŶũƘ̟�ťāóĢƩó�1ĿĢŭŭĢŋł�
Factors

Bhutan will prioritize the development and appli-
GEXMSR�SJ�GSYRXV]�WTIGMƼG�IQMWWMSR�JEGXSVW�XS�MQ-
prove accuracy. This will involve:

��� 'SRHYGXMRK�ƼIPH�WXYHMIW�XS�KIRIVEXI�PSGEP-
ized data.

2. Collection, analysis, and archiving of fuel 
characteristics data on a regular basis.

3. Collaborating with international agencies 
and technical experts for validation.

4. Establishing a repository for emission fac-
tors to facilitate their application across 
sectors.

7.1.3 Improving Activity Data Accuracy

Accurate activity data is critical for reliable emis-
sions estimates. To achieve this, Bhutan will:

1. Conduct periodic surveys and censuses to 
GETXYVI�WIGXSV�WTIGMƼG�EGXMZMX]�HEXE�

2. Establish partnerships with academia and 
VIWIEVGL� MRWXMXYXMSRW�XS�VIƼRI�HEXE�GSPPIG-
tion methodologies.

3. Develop national guidelines for data quali-
ty assurance and quality control (QA/QC).

4. Formal institutional arrangements with 
NSB for transparency and accuracy of AD 
for GHG emission estimates.
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5. In the livestock sector, different manure 
management practices were adopted in 
the country, but empirical data on these 
practices are not available. There is a need 
to generate empirical information on live-
stock manure management either through 
systemic study or through rapid assess-
ment. Research actions to generate empir-
ical information and gearing up to adoption 
of Tier 2 methods to improve accuracy and 
reliability of reporting. These will include;

• Establishing activity data for the live-
stock population by geographical zone 
(warm, cool, and temperate, etc.) using 
geo/satellite instruments and method-
ology.

• Establishing science-based informa-
tion on the livestock production system 
and feeding practices/system in Bhu-
tan.

• Capacity building on GHG emission 
estimation from enteric fermentation 
such as tools/technologies, and meth-
odology.

• Develop the capacity of technical staff 
on the estimation of uncertainty, pro-
jections, and trend analysis.

• Advocacy program for the livestock 
farmers and different stakeholders on 
climate change impact and GHG emis-
sions.

• Training of local experts on the use of 
IPCC inventory software.

6. Develop annual or biennial land use and 
land cover maps at the most disaggregat-
ed level and correspond with GHG invento-
ry years for BTR reporting as well as study 
the carbon stock change due to land use 
and land use change. 

• Forest Land 

• Stratify the forest land into 
sub-categories to improve in-
ventory estimates, to the extent 
possible by forest types.

• Study the carbon stock transfer be-
tween the different carbon pools in the 
forest remaining forest land.

• Study the loss of a fraction of bio-
mass loss due to disturbance such 
EW� JSVIWX� ƼVI�� *SVIWX� ƼVI� HSIW� RSX�
necessarily lead to complete loss of 
biomass as opposed to the default 
assumption in the IPCC Tier 1 ap-
proach in Bhutan. 

• Improve the accuracy of gains and 
losses in the forest land as they directly 
MRƽYIRGI�XLI�ERRYEP�IQMWWMSRW�ERH�VI-
movals. 

• A uniform removal factor of 2.43 t 
d.m. ha-1yr-1 has been applied to for-
est remaining forest land and land 
converted to forest land including 
plantations. Study the biomass 
growth in different lands converted 
to forest land including gains in the 
SOC. 
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• Cropland 

• Map the cropland under annual and 
perennial crops and to the extent 
possible determine the land conver-
sions.

• Enhance the data collection and in-
clude the area under agroforestry 
systems and fallow land.

• Determine the biomass growth rate 
in the perennial crops.

• Determine the carbon stock in the 
cropland.

• Collect any information on wood 
and fuelwood removals. 

• Grassland 

• Stratify the grassland into sub-cat-
egories to improve inventory es-
timates, to the extent possible by 
vegetation covers.

• Estimate the carbon stock of differ-
ent grassland ecosystems.

• Map and report areas under im-
proved grassland.

• Determine whether there is any 
burning in the grassland and report 
for future inventories.

• Collect any information on wood 
and fuelwood removals.

• Wet land 

• Stratify the wetlands into sub-cat-
egories to improve inventory esti-
mates, to the extent possible into 
rivers, lakes, and reservoirs. 

• Determine the biomass and SOC 
carbon stock in the areas mapped 
as wetland.

• Collect any information on wood 
and fuelwood removals.

• Settlement 

• Stratify the settlements into paved 
surfaces, greenspace, urban, and ru-
ral settlements as well as road and 
other structures.

• Conduct an inventory of trees and 
green spaces in the settlements. 

• Collect information on wood and 
fuelwood removals in settlements.

Automation of Activity Data Collection

%YXSQEXMSR� SJJIVW� WMKRMƼGERX� TSXIRXMEP� XS� IR-
LERGI�IƾGMIRG]�ERH�EGGYVEG]��4PERRIH�EGXMZMXMIW�
include:

1. Implementing digital platforms to collect 
and manage activity data and fuel charac-
teristic data in real-time.

2. Utilizing remote sensing and Geograph-
ic information systems (GIS) for land use 
and forestry data.

3. Integrating Internet of Things (IoT) devices 
in industrial and transportation sectors for 
real-time emissions monitoring.
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Strengthening NDC Implementation Tracking

A transparent tracking system for NDCs is essen-
tial. Bhutan will:

1. Develop a centralized database to monitor 
progress against NDC targets.

2. Implement a dashboard for stakeholders 
to access real-time updates on mitigation 
and adaptation activities.

3. Link the tracking system with FTC support 
data to assess the impact of international 
assistance on achieving NDC goals.

4. Develop Indicator for NDC.

7.2 Finance, Technology, and 
Capacity Building (FTC) 
Support

7.2.1 Tracking Received and Needed 
Support

1. Establish a standardized reporting frame-
work for FTC support to ensure consisten-
cy and transparency.

2. Leverage digital tools to automate data en-
try and reporting processes.

3. Facilitate quarterly stakeholder consulta-
tions to identify gaps and prioritize future 
needs.

7.2.2 Mobilizing Additional Support

��� )RKEKI�[MXL� MRXIVREXMSREP�GPMQEXI�ƼRERGI�
mechanisms, including the Green Climate 
Fund (GCF), Global Environment Facility 
(GEF), FRLD and any other funding agen-
cies     

2. Strengthen partnerships with bilateral and 
multilateral donors.

3. Promote public-private partnerships to at-
tract investments in mitigation and adap-
tation projects.

7.2.3 Building National Capacity

1. Conduct sustained training programmes 
JSV� KSZIVRQIRX� SƾGMEPW� ERH� XIGLRMGEP�
staff on emissions estimation and report-
ing.

2. Develop a national curriculum on green-
house gas inventory and climate reporting.

3. Foster knowledge exchange with other 
countries to adopt best practices.

7.3 Institutional Arrangements 
for Enhanced Climate 
Change Reporting

7.3.1 Strengthening Institutional 
Linkages

1. Enhance the role of the existing NTWG 
as a formal inter-ministerial committee 
to oversee climate reporting and ensure 
coordinated efforts across sectors and 
broaden the membership of the NTWG to 
include members from academia, NGOs 
and the private sector.

2. Develop clear mandates and responsibili-
ties for all institutions involved in data col-
lection, analysis, and reporting.

3. Foster partnerships with regional and in-
ternational organizations to share knowl-
edge and resources.
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7.3.2 Capacity Building for Institutions

1. Provide regular training programmes for 
technical staff in emissions estimation, 
QA/QC processes, and reporting method-
ologies.

2. Enhance institutional infrastructure, in-
cluding software and hardware for data 
management.

3. Promote the development of sector-spe-
GMƼG� I\TIVXMWI� XLVSYKL� GSPPEFSVEXMSR� [MXL�
academic and research institutions.

7.3.3 Engagement of Academia, NGOs, 
and the Private Sector

1. Involve academic institutions in the re-
search and development of country-spe-
GMƼG�IQMWWMSR�JEGXSVW�ERH�EGXMZMX]�HEXE�

2. Collaborate with NGOs to raise awareness 
and build capacity at the community level.

3. Partner with the private sector to leverage 
technology and innovation for improved 
data collection and monitoring.
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Annexure III: CRT Tables for GHG Inventory (ETF Reporting Tool) for the 2019-2022 reporting 
]IEVW�WYFQMXXIH�EW�I\GIP�ƼPIW�

Annexure IV: NAI Reporting Tables (IPCC Inventory Software)
Inventory Year: 2022 Emissions(Gg)

Categories Net CO2 (1)(2) CH4 N2O

Total National Emissions and Removals -10131.19099 17.489 0.105

1 - Energy 550.4434122 0.0626 0.027

   1.A - Fuel Combustion Activities 550.0932162 0.0626 0.027

      1.A.1 - Energy Industries 0 0 0

      1.A.2 - Manufacturing Industries and Construction 151.5821569 0.0148 0.002

      1.A.3 - Transport 370.7534549 0.0455 0.025

      1.A.4 - Other Sectors 27.7576044 0.0024 6E-05

��������%�����2SR�7TIGMƼIH� 0 0 0

   1.B - Fugitive emissions from fuels 0.350195998 0 0

      1.B.1 - Solid Fuels 0.350195998 0 0

      1.B.2 - Oil and Natural Gas 0 0 0

      1.B.3 - Other emissions from Energy Production 0 0 0

   1.C - Carbon dioxide Transport and Storage 0 0 0

      1.C.1 - Transport of CO2 0 ɸ ɸ

      1.C.2 - Injection and Storage 0 ɸ ɸ

      1.C.3 - Other 0 ɸ ɸ

2 - Industrial Processes and Product Use 673.9333613 0 0

   2.A - Mineral Industry 335.5410947 0 0

      2.A.1 - Cement production 335.5410947 ɸ ɸ

      2.A.2 - Lime production 0 ɸ ɸ

      2.A.3 - Glass Production 0 ɸ ɸ

      2.A.4 - Other Process Uses of Carbonates 0 ɸ ɸ

      2.A.5 - Other (please specify) 0 0 0

   2.B - Chemical Industry 0 0 0

      2.B.1 - Ammonia Production 0 ɸ ɸ

      2.B.2 - Nitric Acid Production ɸ ɸ 0

      2.B.3 - Adipic Acid Production ɸ ɸ 0

      2.B.4 - Caprolactam, Glyoxal and Glyoxylic Acid Production ɸ ɸ 0

      2.B.5 - Carbide Production 0 0 ɸ

      2.B.6 - Titanium Dioxide Production 0 ɸ ɸ

      2.B.7 - Soda Ash Production 0 ɸ ɸ

      2.B.8 - Petrochemical and Carbon Black Production 0 0 ɸ

      2.B.9 - Fluorochemical Production ɸ ɸ ɸ
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      2.B.10 - Hydrogen Production 0 0 0

      2.B.11 - Other (Please specify) 0 0 0

   2.C - Metal Industry 337.5306 0 0

      2.C.1 - Iron and Steel Production 0 0 ɸ

      2.C.2 - Ferroalloys Production 337.5306 0 ɸ

      2.C.3 - Aluminium production 0 ɸ ɸ

      2.C.4 - Magnesium production 0 ɸ ɸ

      2.C.5 - Lead Production 0 ɸ ɸ

      2.C.6 - Zinc Production 0 ɸ ɸ

      2.C.7 - Rare Earths Production 0 ɸ ɸ

      2.C.8 - Other (please specify) 0 0 0

   2.D - Non-Energy Products from Fuels and Solvent Use 0.861666667 0 0

      2.D.1 - Lubricant Use 0.861666667 ɸ ɸ

��������(�����4EVEƾR�;E\�9WI� 0 ɸ ɸ

      2.D.3 - Solvent Use ɸ ɸ ɸ

      2.D.4 - Other (please specify) 0 0 0

   2.E - Electronics Industry 0 0 0

      2.E.1 - Integrated Circuit or Semiconductor ɸ ɸ 0

      2.E.2 - TFT Flat Panel Display ɸ ɸ 0

      2.E.3 - Photovoltaics ɸ ɸ ɸ

      2.E.4 - Heat Transfer Fluid ɸ ɸ ɸ

      2.E.5 - Other (please specify) 0 0 0

   2.F - Product Uses as Substitutes for Ozone Depleting Sub-
stances 

0 0 0

      2.F.1 - Refrigeration and Air Conditioning ɸ ɸ ɸ

      2.F.2 - Foam Blowing Agents ɸ ɸ ɸ

      2.F.3 - Fire Protection ɸ ɸ ɸ

      2.F.4 - Aerosols ɸ ɸ ɸ

      2.F.5 - Solvents ɸ ɸ ɸ

      2.F.6 - Other Applications (please specify) ɸ ɸ ɸ

   2.G - Other Product Manufacture and Use 0 0 0

      2.G.1 - Electrical Equipment ɸ ɸ ɸ

      2.G.2 - SF6 and PFCs from Other Product Uses ɸ ɸ ɸ

      2.G.3 - N2O from Product Uses ɸ ɸ 0

      2.G.4 - Other (Please specify) 0 0 0

   2.H - Other 0 0 0

      2.H.1 - Pulp and Paper Industry 0 0 0

      2.H.2 - Food and Beverages Industry 0 0 0
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      2.H.3 - Other (please specify) 0 0 0

3 - Agriculture, Forestry, and Other Land Use -11355.57052 13.89 0.077

   3.A - Livestock 0 12.885 0.016

      3.A.1 - Enteric Fermentation ɸ 11.919 ɸ

      3.A.2 - Manure Management ɸ 0.9653 0.016

   3.B - Land -11356.30382 0 0

      3.B.1 - Forest land -11374.08685 ɸ ɸ

      3.B.2 - Cropland -65.01798859 ɸ ɸ

      3.B.3 - Grassland -11.34185239 ɸ ɸ

      3.B.4 - Wetlands 0 ɸ ɸ

      3.B.5 - Settlements 25.93428866 ɸ ɸ

      3.B.6 - Other Land 68.20857542 ɸ ɸ

   3.C - Aggregate sources and non-CO2 emissions sources on 
land 

0.733304 1.0055 0.061

      3.C.1 - Burning 0 0 0

      3.C.2 - Liming 0 ɸ ɸ

      3.C.3 - Urea application 0.733304 ɸ ɸ

      3.C.4 - Direct N2O Emissions from managed soils ɸ ɸ 0.027

      3.C.5 - Indirect N2O Emissions from managed soils ɸ ɸ 0.011

      3.C.6 - Indirect N2O Emissions from manure management ɸ ɸ 0.024

      3.C.7 - Rice cultivation ɸ 1.0055 ɸ

      3.C.8 - CH4 from Drained Organic Soils ɸ 0 ɸ

      3.C.9 - CH4 from Drainage Ditches on Organic Soils ɸ 0 ɸ

      3.C.10 - CH4 from Rewetting of Organic Soils ɸ 0 ɸ

      3.C.11 - CH4 Emissions from Rewetting of Mangroves and 
Tidal Marshes 

ɸ 0 ɸ

      3.C.12 - N2O Emissions from Aquaculture ɸ ɸ 0

      3.C.13 - CH4 Emissions from Rewetted and Created Wet-
lands on Inland Wetland Mineral Soils 

ɸ 0 ɸ

      3.C.14 - Other (please specify) 0 0 0

   3.D - Other 0 0 0

      3.D.1 - Harvested Wood Products 0 ɸ ɸ

      3.D.2 - Other (please specify) 0 0 0

4 - Waste 0.002755777 3.536 0

   4.A - Solid Waste Disposal ɸ 0.6895 ɸ

   4.B - Biological Treatment of Solid Waste ɸ 0.0013 0

   4.C - Incineration and Open Burning of Waste 0.002755777 0 0

   4.D - Wastewater Treatment and Discharge ɸ 2.8452 0

   4.E - Other (please specify) 0 0 0
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5 - Other 0 0 0

   5.A - Indirect N2O emissions from the atmospheric deposition 
of nitrogen in NOx and NH3 

ɸ ɸ 0

   5.B - Indirect CO2 emissions from the atmospheric oxidation 
of CH4, CO and NMVOC 

0 ɸ ɸ

   5.C - Other 0 0 0

ɸ ɸ ɸ ɸ

Memo Items (5) ɸ ɸ ɸ

International Bunkers 26.3414151 0.0002 7E-04

   1.A.3.a.i - International Aviation (International Bunkers) 26.3414151 0.0002 7E-04

   1.A.3.a.i - Indirect N2O emissions from the atmospheric depo-
sition of nitrogen in NOX and NH3

ɸ ɸ 0

   1.A.3.a.i - Indirect CO2 emissions from the atmospheric oxida-
tion of CH4, CO and NMVOC

0 ɸ ɸ

   1.A.3.d.i - International water-borne navigation (International 
bunkers) 

0 0 0

   1.A.3.d.i - Indirect N2O emissions from the atmospheric depo-
sition of nitrogen in NOX and NH3

ɸ ɸ 0

   1.A.3.d.i - Indirect CO2 emissions from the atmospheric oxida-
tion of CH4, CO and NMVOC

0 ɸ ɸ

1.A.5.c - Multilateral Operations 0 0 0

1.A.5.c - Indirect N2O emissions from the atmospheric deposi-
tion of nitrogen in NOX and NH3

ɸ ɸ 0

1.A.5.c - Indirect CO2 emissions from the atmospheric oxidation 
of CH4, CO and NMVOC

0 ɸ ɸ

Inventory Year: 2021 Emissions(Gg)

Categories Net CO2 (1)(2) CH4 N2O

Total National Emissions and Removals -10434.76792 19.691 0.118

1 - Energy 602.3943756 0.066 0.028

   1.A - Fuel Combustion Activities 602.1480849 0.066 0.028

      1.A.1 - Energy Industries 0 0 0

      1.A.2 - Manufacturing Industries and Construction 214.6449054 0.0215 0.003

      1.A.3 - Transport 377.8131224 0.0435 0.025

      1.A.4 - Other Sectors 9.6900572 0.001 4E-05

��������%�����2SR�7TIGMƼIH� 0 0 0

   1.B - Fugitive emissions from fuels 0.246290676 0 0

      1.B.1 - Solid Fuels 0.246290676 0 0

      1.B.2 - Oil and Natural Gas 0 0 0

      1.B.3 - Other emissions from Energy Production 0 0 0

   1.C - Carbon dioxide Transport and Storage 0 0 0
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      1.C.1 - Transport of CO2 0 ɸ ɸ

      1.C.2 - Injection and Storage 0 ɸ ɸ

      1.C.3 - Other 0 ɸ ɸ

2 - Industrial Processes and Product Use 698.3461697 0 0

   2.A - Mineral Industry 367.4959871 0 0

      2.A.1 - Cement production 367.4959871 ɸ ɸ

      2.A.2 - Lime production 0 ɸ ɸ

      2.A.3 - Glass Production 0 ɸ ɸ

      2.A.4 - Other Process Uses of Carbonates 0 ɸ ɸ

      2.A.5 - Other (please specify) 0 0 0

   2.B - Chemical Industry 0 0 0

      2.B.1 - Ammonia Production 0 ɸ ɸ

      2.B.2 - Nitric Acid Production ɸ ɸ 0

      2.B.3 - Adipic Acid Production ɸ ɸ 0

      2.B.4 - Caprolactam, Glyoxal and Glyoxylic Acid Production ɸ ɸ 0

      2.B.5 - Carbide Production 0 0 ɸ

      2.B.6 - Titanium Dioxide Production 0 ɸ ɸ

      2.B.7 - Soda Ash Production 0 ɸ ɸ

      2.B.8 - Petrochemical and Carbon Black Production 0 0 ɸ

      2.B.9 - Fluorochemical Production ɸ ɸ ɸ

      2.B.10 - Hydrogen Production 0 0 0

      2.B.11 - Other (Please specify) 0 0 0

   2.C - Metal Industry 329.89506 0 0

      2.C.1 - Iron and Steel Production 0 0 ɸ

      2.C.2 - Ferroalloys Production 329.89506 0 ɸ

      2.C.3 - Aluminium production 0 ɸ ɸ

      2.C.4 - Magnesium production 0 ɸ ɸ

      2.C.5 - Lead Production 0 ɸ ɸ

      2.C.6 - Zinc Production 0 ɸ ɸ

      2.C.7 - Rare Earths Production 0 ɸ ɸ

      2.C.8 - Other (please specify) 0 0 0

   2.D - Non-Energy Products from Fuels and Solvent Use 0.955122667 0 0

      2.D.1 - Lubricant Use 0.955122667 ɸ ɸ

��������(�����4EVEƾR�;E\�9WI� 0 ɸ ɸ

      2.D.3 - Solvent Use ɸ ɸ ɸ

      2.D.4 - Other (please specify) 0 0 0

   2.E - Electronics Industry 0 0 0

      2.E.1 - Integrated Circuit or Semiconductor ɸ ɸ 0
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      2.E.2 - TFT Flat Panel Display ɸ ɸ 0

      2.E.3 - Photovoltaics ɸ ɸ ɸ

      2.E.4 - Heat Transfer Fluid ɸ ɸ ɸ

      2.E.5 - Other (please specify) 0 0 0

   2.F - Product Uses as Substitutes for Ozone Depleting Sub-
stances 

0 0 0

      2.F.1 - Refrigeration and Air Conditioning ɸ ɸ ɸ

      2.F.2 - Foam Blowing Agents ɸ ɸ ɸ

      2.F.3 - Fire Protection ɸ ɸ ɸ

      2.F.4 - Aerosols ɸ ɸ ɸ

      2.F.5 - Solvents ɸ ɸ ɸ

      2.F.6 - Other Applications (please specify) ɸ ɸ ɸ

   2.G - Other Product Manufacture and Use 0 0 0

      2.G.1 - Electrical Equipment ɸ ɸ ɸ

      2.G.2 - SF6 and PFCs from Other Product Uses ɸ ɸ ɸ

      2.G.3 - N2O from Product Uses ɸ ɸ 0

      2.G.4 - Other (Please specify) 0 0 0

   2.H - Other 0 0 0

      2.H.1 - Pulp and Paper Industry 0 0 0

      2.H.2 - Food and Beverages Industry 0 0 0

      2.H.3 - Other (please specify) 0 0 0

3 - Agriculture, Forestry, and Other Land Use -11735.51122 16.17 0.09

   3.A - Livestock 0 15.113 0.018

      3.A.1 - Enteric Fermentation ɸ 13.974 ɸ

      3.A.2 - Manure Management ɸ 1.1396 0.018

   3.B - Land -11736.39254 0 0

      3.B.1 - Forest land -11816.71263 ɸ ɸ

      3.B.2 - Cropland 1.928927019 ɸ ɸ

      3.B.3 - Grassland -9.721892485 ɸ ɸ

      3.B.4 - Wetlands 0 ɸ ɸ

      3.B.5 - Settlements 23.16466456 ɸ ɸ

      3.B.6 - Other Land 64.94839312 ɸ ɸ

   3.C - Aggregate sources and non-CO2 emissions sources on 
land 

0.88132 1.057 0.072

      3.C.1 - Burning 0 0 0

      3.C.2 - Liming 0 ɸ ɸ

      3.C.3 - Urea application 0.88132 ɸ ɸ

      3.C.4 - Direct N2O Emissions from managed soils ɸ ɸ 0.032

      3.C.5 - Indirect N2O Emissions from managed soils ɸ ɸ 0.013
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      3.C.6 - Indirect N2O Emissions from manure management ɸ ɸ 0.028

      3.C.7 - Rice cultivation ɸ 1.057 ɸ

      3.C.8 - CH4 from Drained Organic Soils ɸ 0 ɸ

      3.C.9 - CH4 from Drainage Ditches on Organic Soils ɸ 0 ɸ

      3.C.10 - CH4 from Rewetting of Organic Soils ɸ 0 ɸ

      3.C.11 - CH4 Emissions from Rewetting of Mangroves and 
Tidal Marshes 

ɸ 0 ɸ

      3.C.12 - N2O Emissions from Aquaculture ɸ ɸ 0

      3.C.13 - CH4 Emissions from Rewetted and Created Wet-
lands on Inland Wetland Mineral Soils 

ɸ 0 ɸ

      3.C.14 - Other (please specify) 0 0 0

   3.D - Other 0 0 0

      3.D.1 - Harvested Wood Products 0 ɸ ɸ

      3.D.2 - Other (please specify) 0 0 0

4 - Waste 0.002755777 3.4549 0

   4.A - Solid Waste Disposal ɸ 0.6572 ɸ

   4.B - Biological Treatment of Solid Waste ɸ 0.0013 0

   4.C - Incineration and Open Burning of Waste 0.002755777 0 0

   4.D - Wastewater Treatment and Discharge ɸ 2.7964 0

   4.E - Other (please specify) 0 0 0

5 - Other 0 0 0

   5.A - Indirect N2O emissions from the atmospheric deposi-
tion of nitrogen in NOx and NH3 

ɸ ɸ 0

   5.B - Indirect CO2 emissions from the atmospheric oxidation 
of CH4, CO and NMVOC 

0 ɸ ɸ

   5.C - Other 0 0 0

ɸ ɸ ɸ ɸ

Memo Items (5) ɸ ɸ ɸ

International Bunkers 14.09142735 1E-04 4E-04

   1.A.3.a.i - International Aviation (International Bunkers) 14.09142735 1E-04 4E-04

   1.A.3.a.i - Indirect N2O emissions from the atmospheric 
deposition of nitrogen in NOX and NH3

ɸ ɸ 0

   1.A.3.a.i - Indirect CO2 emissions from the atmospheric 
oxidation of CH4, CO and NMVOC

0 ɸ ɸ

   1.A.3.d.i - International water-borne navigation (International 
bunkers) 

0 0 0

   1.A.3.d.i - Indirect N2O emissions from the atmospheric 
deposition of nitrogen in NOX and NH3

ɸ ɸ 0

   1.A.3.d.i - Indirect CO2 emissions from the atmospheric 
oxidation of CH4, CO and NMVOC

0 ɸ ɸ

1.A.5.c - Multilateral Operations 0 0 0
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1.A.5.c - Indirect N2O emissions from the atmospheric deposi-
tion of nitrogen in NOX and NH3

ɸ ɸ 0

1.A.5.c - Indirect CO2 emissions from the atmospheric oxida-
tion of CH4, CO and NMVOC

0 ɸ ɸ

Inventory Year: 2020 Emissions (Gg)

Categories Net CO2 (1)(2) CH4 N2O

Total National Emissions and Removals -10161.70565 19.588 0.117

1 - Energy 588.2712326 0.3501 0.031

   1.A - Fuel Combustion Activities 588.0992434 0.3501 0.031

      1.A.1 - Energy Industries 0 0 0

      1.A.2 - Manufacturing Industries and Construction 188.0990435 0.0185 0.003

      1.A.3 - Transport 369.3775709 0.0441 0.024

      1.A.4 - Other Sectors 30.6226291 0.2875 0.004

��������%�����2SR�7TIGMƼIH� 0 0 0

   1.B - Fugitive emissions from fuels 0.171989188 0 0

      1.B.1 - Solid Fuels 0.171989188 0 0

      1.B.2 - Oil and Natural Gas 0 0 0

      1.B.3 - Other emissions from Energy Production 0 0 0

   1.C - Carbon dioxide Transport and Storage 0 0 0

      1.C.1 - Transport of CO2 0 ɸ ɸ

      1.C.2 - Injection and Storage 0 ɸ ɸ

      1.C.3 - Other 0 ɸ ɸ

2 - Industrial Processes and Product Use 693.8210735 0 0

   2.A - Mineral Industry 490.0526735 0 0

      2.A.1 - Cement production 490.0526735 ɸ ɸ

      2.A.2 - Lime production 0 ɸ ɸ

      2.A.3 - Glass Production 0 ɸ ɸ

      2.A.4 - Other Process Uses of Carbonates 0 ɸ ɸ

      2.A.5 - Other (please specify) 0 0 0

   2.B - Chemical Industry 0 0 0

      2.B.1 - Ammonia Production 0 ɸ ɸ

      2.B.2 - Nitric Acid Production ɸ ɸ 0

      2.B.3 - Adipic Acid Production ɸ ɸ 0

      2.B.4 - Caprolactam, Glyoxal and Glyoxylic Acid Production ɸ ɸ 0

      2.B.5 - Carbide Production 0 0 ɸ

      2.B.6 - Titanium Dioxide Production 0 ɸ ɸ

      2.B.7 - Soda Ash Production 0 ɸ ɸ

      2.B.8 - Petrochemical and Carbon Black Production 0 0 ɸ

      2.B.9 - Fluorochemical Production ɸ ɸ ɸ
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      2.B.10 - Hydrogen Production 0 0 0

      2.B.11 - Other (Please specify) 0 0 0

   2.C - Metal Industry 202.65894 0 0

      2.C.1 - Iron and Steel Production 0 0 ɸ

      2.C.2 - Ferroalloys Production 202.65894 0 ɸ

      2.C.3 - Aluminium production 0 ɸ ɸ

      2.C.4 - Magnesium production 0 ɸ ɸ

      2.C.5 - Lead Production 0 ɸ ɸ

      2.C.6 - Zinc Production 0 ɸ ɸ

      2.C.7 - Rare Earths Production 0 ɸ ɸ

      2.C.8 - Other (please specify) 0 0 0

   2.D - Non-Energy Products from Fuels and Solvent Use 1.10946 0 0

      2.D.1 - Lubricant Use 1.10946 ɸ ɸ

��������(�����4EVEƾR�;E\�9WI� 0 ɸ ɸ

      2.D.3 - Solvent Use ɸ ɸ ɸ

      2.D.4 - Other (please specify) 0 0 0

   2.E - Electronics Industry 0 0 0

      2.E.1 - Integrated Circuit or Semiconductor ɸ ɸ 0

      2.E.2 - TFT Flat Panel Display ɸ ɸ 0

      2.E.3 - Photovoltaics ɸ ɸ ɸ

      2.E.4 - Heat Transfer Fluid ɸ ɸ ɸ

      2.E.5 - Other (please specify) 0 0 0

   2.F - Product Uses as Substitutes for Ozone Depleting Sub-
stances 

0 0 0

      2.F.1 - Refrigeration and Air Conditioning ɸ ɸ ɸ

      2.F.2 - Foam Blowing Agents ɸ ɸ ɸ

      2.F.3 - Fire Protection ɸ ɸ ɸ

      2.F.4 - Aerosols ɸ ɸ ɸ

      2.F.5 - Solvents ɸ ɸ ɸ

      2.F.6 - Other Applications (please specify) ɸ ɸ ɸ

   2.G - Other Product Manufacture and Use 0 0 0

      2.G.1 - Electrical Equipment ɸ ɸ ɸ

      2.G.2 - SF6 and PFCs from Other Product Uses ɸ ɸ ɸ

      2.G.3 - N2O from Product Uses ɸ ɸ 0

      2.G.4 - Other (Please specify) 0 0 0

   2.H - Other 0 0 0

      2.H.1 - Pulp and Paper Industry 0 0 0

      2.H.2 - Food and Beverages Industry 0 0 0
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      2.H.3 - Other (please specify) 0 0 0

3 - Agriculture, Forestry, and Other Land Use -11443.80071 15.845 0.086

   3.A - Livestock 0 14.464 0.017

      3.A.1 - Enteric Fermentation ɸ 13.37 ɸ

      3.A.2 - Manure Management ɸ 1.0947 0.017

   3.B - Land -11444.86004 0 0

      3.B.1 - Forest land -11425.5547 ɸ ɸ

      3.B.2 - Cropland -93.26525933 ɸ ɸ

      3.B.3 - Grassland -8.101932582 ɸ ɸ

      3.B.4 - Wetlands 0 ɸ ɸ

      3.B.5 - Settlements 20.39504047 ɸ ɸ

      3.B.6 - Other Land 61.66681362 ɸ ɸ

   3.C - Aggregate sources and non-CO2 emissions sources on 
land 

1.059329333 1.3803 0.069

      3.C.1 - Burning 0 0 0

      3.C.2 - Liming 0 ɸ ɸ

      3.C.3 - Urea application 1.059329333 ɸ ɸ

      3.C.4 - Direct N2O Emissions from managed soils ɸ ɸ 0.03

      3.C.5 - Indirect N2O Emissions from managed soils ɸ ɸ 0.012

      3.C.6 - Indirect N2O Emissions from manure management ɸ ɸ 0.026

      3.C.7 - Rice cultivation ɸ 1.3803 ɸ

      3.C.8 - CH4 from Drained Organic Soils ɸ 0 ɸ

      3.C.9 - CH4 from Drainage Ditches on Organic Soils ɸ 0 ɸ

      3.C.10 - CH4 from Rewetting of Organic Soils ɸ 0 ɸ

      3.C.11 - CH4 Emissions from Rewetting of Mangroves and 
Tidal Marshes 

ɸ 0 ɸ

      3.C.12 - N2O Emissions from Aquaculture ɸ ɸ 0

      3.C.13 - CH4 Emissions from Rewetted and Created Wet-
lands on Inland Wetland Mineral Soils 

ɸ 0 ɸ

      3.C.14 - Other (please specify) 0 0 0

   3.D - Other 0 0 0

      3.D.1 - Harvested Wood Products 0 ɸ ɸ

      3.D.2 - Other (please specify) 0 0 0

4 - Waste 0.002755777 3.393 0

   4.A - Solid Waste Disposal ɸ 0.6239 ɸ

   4.B - Biological Treatment of Solid Waste ɸ 0.0013 0

   4.C - Incineration and Open Burning of Waste 0.002755777 0 0

   4.D - Wastewater Treatment and Discharge ɸ 2.7679 0

   4.E - Other (please specify) 0 0 0
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5 - Other 0 0 0

   5.A - Indirect N2O emissions from the atmospheric deposition 
of nitrogen in NOx and NH3 

ɸ ɸ 0

   5.B - Indirect CO2 emissions from the atmospheric oxidation 
of CH4, CO and NMVOC 

0 ɸ ɸ

   5.C - Other 0 0 0

ɸ ɸ ɸ ɸ

Memo Items (5) ɸ ɸ ɸ

International Bunkers 22.0657437 0.0002 6E-04

   1.A.3.a.i - International Aviation (International Bunkers) 22.0657437 0.0002 6E-04

   1.A.3.a.i - Indirect N2O emissions from the atmospheric depo-
sition of nitrogen in NOX and NH3

ɸ ɸ 0

   1.A.3.a.i - Indirect CO2 emissions from the atmospheric oxida-
tion of CH4, CO and NMVOC

0 ɸ ɸ

   1.A.3.d.i - International water-borne navigation (International 
bunkers) 

0 0 0

   1.A.3.d.i - Indirect N2O emissions from the atmospheric depo-
sition of nitrogen in NOX and NH3

ɸ ɸ 0

   1.A.3.d.i - Indirect CO2 emissions from the atmospheric oxida-
tion of CH4, CO and NMVOC

0 ɸ ɸ

1.A.5.c - Multilateral Operations 0 0 0

1.A.5.c - Indirect N2O emissions from the atmospheric deposi-
tion of nitrogen in NOX and NH3

ɸ ɸ 0

1.A.5.c - Indirect CO2 emissions from the atmospheric oxida-
tion of CH4, CO and NMVOC

0 ɸ ɸ

Inventory Year: 2019 Emissions (Gg)

Categories Net CO2 (1)(2) CH4 N2O

Total National Emissions and Removals -10787.73364 20.513 0.126

1 - Energy 627.637711 0.3762 0.037

   1.A - Fuel Combustion Activities 627.3427934 0.3762 0.037

      1.A.1 - Energy Industries 0 0 0

      1.A.2 - Manufacturing Industries and Construction 96.05439588 0.0081 0.001

      1.A.3 - Transport 494.9561301 0.0518 0.031

      1.A.4 - Other Sectors 36.3322674 0.3164 0.004

��������%�����2SR�7TIGMƼIH� 0 0 0

   1.B - Fugitive emissions from fuels 0.294917636 0 0

      1.B.1 - Solid Fuels 0.294917636 0 0

      1.B.2 - Oil and Natural Gas 0 0 0

      1.B.3 - Other emissions from Energy Production 0 0 0

   1.C - Carbon dioxide Transport and Storage 0 0 0
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      1.C.1 - Transport of CO2 0 ɸ ɸ

      1.C.2 - Injection and Storage 0 ɸ ɸ

      1.C.3 - Other 0 ɸ ɸ

2 - Industrial Processes and Product Use 612.8417135 0 0

   2.A - Mineral Industry 490.0526735 0 0

      2.A.1 - Cement production 490.0526735 ɸ ɸ

      2.A.2 - Lime production 0 ɸ ɸ

      2.A.3 - Glass Production 0 ɸ ɸ

      2.A.4 - Other Process Uses of Carbonates 0 ɸ ɸ

      2.A.5 - Other (please specify) 0 0 0

   2.B - Chemical Industry 0 0 0

      2.B.1 - Ammonia Production 0 ɸ ɸ

      2.B.2 - Nitric Acid Production ɸ ɸ 0

      2.B.3 - Adipic Acid Production ɸ ɸ 0

      2.B.4 - Caprolactam, Glyoxal and Glyoxylic Acid Production ɸ ɸ 0

      2.B.5 - Carbide Production 0 0 ɸ

      2.B.6 - Titanium Dioxide Production 0 ɸ ɸ

      2.B.7 - Soda Ash Production 0 ɸ ɸ

      2.B.8 - Petrochemical and Carbon Black Production 0 0 ɸ

      2.B.9 - Fluorochemical Production ɸ ɸ ɸ

      2.B.10 - Hydrogen Production 0 0 0

      2.B.11 - Other (Please specify) 0 0 0

   2.C - Metal Industry 121.67958 0 0

      2.C.1 - Iron and Steel Production 0 0 ɸ

      2.C.2 - Ferroalloys Production 121.67958 0 ɸ

      2.C.3 - Aluminium production 0 ɸ ɸ

      2.C.4 - Magnesium production 0 ɸ ɸ

      2.C.5 - Lead Production 0 ɸ ɸ

      2.C.6 - Zinc Production 0 ɸ ɸ

      2.C.7 - Rare Earths Production 0 ɸ ɸ

      2.C.8 - Other (please specify) 0 0 0

   2.D - Non-Energy Products from Fuels and Solvent Use 1.10946 0 0

      2.D.1 - Lubricant Use 1.10946 ɸ ɸ

��������(�����4EVEƾR�;E\�9WI� 0 ɸ ɸ

      2.D.3 - Solvent Use ɸ ɸ ɸ

      2.D.4 - Other (please specify) 0 0 0

   2.E - Electronics Industry 0 0 0

      2.E.1 - Integrated Circuit or Semiconductor ɸ ɸ 0
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      2.E.2 - TFT Flat Panel Display ɸ ɸ 0

      2.E.3 - Photovoltaics ɸ ɸ ɸ

      2.E.4 - Heat Transfer Fluid ɸ ɸ ɸ

      2.E.5 - Other (please specify) 0 0 0

   2.F - Product Uses as Substitutes for Ozone Depleting Sub-
stances 

0 0 0

      2.F.1 - Refrigeration and Air Conditioning ɸ ɸ ɸ

      2.F.2 - Foam Blowing Agents ɸ ɸ ɸ

      2.F.3 - Fire Protection ɸ ɸ ɸ

      2.F.4 - Aerosols ɸ ɸ ɸ

      2.F.5 - Solvents ɸ ɸ ɸ

      2.F.6 - Other Applications (please specify) ɸ ɸ ɸ

   2.G - Other Product Manufacture and Use 0 0 0

      2.G.1 - Electrical Equipment ɸ ɸ ɸ

      2.G.2 - SF6 and PFCs from Other Product Uses ɸ ɸ ɸ

      2.G.3 - N2O from Product Uses ɸ ɸ 0

      2.G.4 - Other (Please specify) 0 0 0

   2.H - Other 0 0 0

      2.H.1 - Pulp and Paper Industry 0 0 0

      2.H.2 - Food and Beverages Industry 0 0 0

      2.H.3 - Other (please specify) 0 0 0

3 - Agriculture, Forestry, and Other Land Use -12028.21582 16.795 0.089

   3.A - Livestock 0 15.453 0.018

      3.A.1 - Enteric Fermentation ɸ 14.287 ɸ

      3.A.2 - Manure Management ɸ 1.1664 0.018

   3.B - Land -12029.14956 0 0

      3.B.1 - Forest land -12003.66166 ɸ ɸ

      3.B.2 - Cropland -95.01657253 ɸ ɸ

      3.B.3 - Grassland -6.481972678 ɸ ɸ

      3.B.4 - Wetlands 0 ɸ ɸ

      3.B.5 - Settlements 17.62541637 ɸ ɸ

      3.B.6 - Other Land 58.38523412 ɸ ɸ

   3.C - Aggregate sources and non-CO2 emissions sources on 
land 

0.933738667 1.3418 0.071

      3.C.1 - Burning 0 0 0

      3.C.2 - Liming 0 ɸ ɸ

      3.C.3 - Urea application 0.933738667 ɸ ɸ

      3.C.4 - Direct N2O Emissions from managed soils ɸ ɸ 0.031

      3.C.5 - Indirect N2O Emissions from managed soils ɸ ɸ 0.012
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      3.C.6 - Indirect N2O Emissions from manure management ɸ ɸ 0.027

      3.C.7 - Rice cultivation ɸ 1.3418 ɸ

      3.C.8 - CH4 from Drained Organic Soils ɸ 0 ɸ

      3.C.9 - CH4 from Drainage Ditches on Organic Soils ɸ 0 ɸ

      3.C.10 - CH4 from Rewetting of Organic Soils ɸ 0 ɸ

      3.C.11 - CH4 Emissions from Rewetting of Mangroves and 
Tidal Marshes 

ɸ 0 ɸ

      3.C.12 - N2O Emissions from Aquaculture ɸ ɸ 0

      3.C.13 - CH4 Emissions from Rewetted and Created Wet-
lands on Inland Wetland Mineral Soils 

ɸ 0 ɸ

      3.C.14 - Other (please specify) 0 0 0

   3.D - Other 0 0 0

      3.D.1 - Harvested Wood Products 0 ɸ ɸ

      3.D.2 - Other (please specify) 0 0 0

4 - Waste 0.002755777 3.3421 0

   4.A - Solid Waste Disposal ɸ 0.5881 ɸ

   4.B - Biological Treatment of Solid Waste ɸ 0.0013 0

   4.C - Incineration and Open Burning of Waste 0.002755777 0 0

   4.D - Wastewater Treatment and Discharge ɸ 2.7528 0

   4.E - Other (please specify) 0 0 0

5 - Other 0 0 0

   5.A - Indirect N2O emissions from the atmospheric deposition 
of nitrogen in NOx and NH3 

ɸ ɸ 0

   5.B - Indirect CO2 emissions from the atmospheric oxidation 
of CH4, CO and NMVOC 

0 ɸ ɸ

   5.C - Other 0 0 0

ɸ ɸ ɸ ɸ

Memo Items (5) ɸ ɸ ɸ

International Bunkers 79.333254 0.0006 0.002

   1.A.3.a.i - International Aviation (International Bunkers) 79.333254 0.0006 0.002

   1.A.3.a.i - Indirect N2O emissions from the atmospheric depo-
sition of nitrogen in NOX and NH3

ɸ ɸ 0

   1.A.3.a.i - Indirect CO2 emissions from the atmospheric oxida-
tion of CH4, CO and NMVOC

0 ɸ ɸ

   1.A.3.d.i - International water-borne navigation (International 
bunkers) 

0 0 0

   1.A.3.d.i - Indirect N2O emissions from the atmospheric depo-
sition of nitrogen in NOX and NH3

ɸ ɸ 0

   1.A.3.d.i - Indirect CO2 emissions from the atmospheric oxida-
tion of CH4, CO and NMVOC

0 ɸ ɸ

1.A.5.c - Multilateral Operations 0 0 0
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1.A.5.c - Indirect N2O emissions from the atmospheric deposi-
tion of nitrogen in NOX and NH3

ɸ ɸ 0

1.A.5.c - Indirect CO2 emissions from the atmospheric oxida-
tion of CH4, CO and NMVOC

0 ɸ ɸ
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