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- FOREWORD

The Unlted Nations Framework Conventron on Cllmate Change (UNFCCC) prov:des a
‘template for addressing the threat of global cllmate change. The Republic of Trinidad and
Tobago srgned and ratrfred the Unlted Nations Framework Convention on Climate Change‘
in 1994 and is committed to play an mtegrated role in hélping to achieve, within a reason-
able tlmeframe the ultimate objective of the Convention, namely the stabilisation of green-

house gas concentrations in the atmosphere at a level that would prevent dangerous an-

thropogenic lnterference with the climate system

In accordance with Artlcle 4 of the. Conventlon Trlnldad and Tobago has prepared its’ In|t|al

Nationa! Communication. This report details the national greenhouse gas inventory, state-

ments on vulnerability and adaptation, as well as ldentrt" cation of teohnoiogy needs, capaorty
building and research.

Trinidad and Tobago asa Srnall island Deveioplng State faces orltlcal chailenges in grap— ':

pling with environmental problems whlte striving to achieve our economic goals. The se-
vere limitations of, and pressures on, our land and other resource bases compound these

challenges. While accounting for a mmusoule fraction. of global greenhouse gas emis-

sions, itis expected that our emissions w:ll grow to meet our ecoriomic development objec-
‘tives as recognrsed by the Conventlon Nonetheless, Trinidad and Tobago will seek ways
in which to maximise its energy use. Presently, more than 99% of our power generatuon is

achieved by the use of natural: gas and we will be pursuing feasible renewable energy' '

programmes and policies. However, adaptmg to global chmate change remains our major
concern.

_bdgé oy
" The Honourable Dr. Adesh Nanan
Minister of the Environment =~
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INS TI TUTI ONAL ARRAN GEl\dENT S AND A CKN (0 WLEDGEJ\JENT S

| The PrOJect was executed by the’ Env:ronrnenta! Management Authonty, Mmlstry of the
Enwronment under the’ supemsmn of the Cabinet- -appointed Working Group to Deter-
mine the' Impllcatlons of Global Warmmg, Chmate Change and Sea Level Rise. ThiS o
' Commlttee compnses representatives trom the foilowmg agencles and rnst:tutlons

Enwronmental Management Authonty (Chair) -

'Environmental Unit and Drainage Division of the Ministry of Works and Transport

. Ministry of Forelgn Affalrs -

- Ministry of Health” =~

' Meteorologlcal Serwces Mlmstry of Pubhc Utllmes

University. of the West Indies =~ .

Ministry-of Energy and Energy Industries

‘Ministry of the Attorney Generat and Legal Affairs

- Institute of Marine Affairs. ~

The Tobago House of Assembly

, Mlmstry of the Environment

Caribbean Industrial Research Institute

“Non-Governmental Organisations representatlve

' .South Chamber of Commerce

_' Hydrographtc Unit -

‘Ministry of Agriculture, Land & Marme Resources : :
A core group of experts from the University of the West Indies conducted the. necessary
research W|th the assistance of international experts. ' :

The Government of the Flepubhc of Trinidad and Tobago ‘wishes to acknowledge the =
contribution of the members of the Working Group as well as all others who have contnb-
uted to the completlon of the Initial Natlonal Communlcatlon S :
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Executlve Sur ._mary" |

- .'Trrnldad and Tobago bemg a S|gnatory to the United Natlons Framework Conventlon on:
Chmate Change (UNFCCC) is committed to playing an integral role in helping to achieve,

within a reasonabie trmeframe the ultimate objective of the Convention; namely the
stabilisation of Greenhouse Gas (GHG) concentrations in the atmosphere at a-level that

. would prevent dangerous anthropogemc interference with the climate system. This would

Vil

‘enable ecosystems to adapt naturally to climate changes ensure a stable food supply and
: enab!e sustamed economic deveiopment :

o Under Artlcle 4 of the Convent:on Trrmdad and Tobago is requrred to pubhsh update
penodrcally and make avarlable to the Conference of Parties (COP) its National Inveritory
of GHGsand its national programmes to ‘mitigate and adapt to climate change. In this
regard, Trinidad and Tobago will be required to take climate change scenarios into ac-
- count; to the. greatest extent possible, in reievant future social’ economic and enwronmen-
- tal polrmes and actaons :

_ : 'Thls Inltlal Natlonal Communlcatlon contarns information (1 990 basellne) under four major
) headmgs '

(i)~ The National Circumstances , ) o ;
(i)  The National Inventory of GHGs - ' o o N -
(i) Statements on Vuinerability and Adaptation SRR ' '

~(iv) Technology Needs and Capacity Building and Research

* Trinidad and Tobago SItuated in the Canbbean Sea between 10° -11.5%'N latitude and
| 60°-62° W longitude, has a totalland area of 5,126 km?. Its exclusive econoimic zong
-{'covers approximately 104,000 nautical km?. It experrences Wi __ela rvely drstmot,
~seasonaltypes; tropical maritime and modified moist equatorial; resulting in two drstlnct'
seasons —a.dry season (January to May) and a wet season (Jun; December). There
isa perennral problem of heavy flooding, especraily inthe ‘.‘ajor river basms The average'
minimurn and maximum: temperatures range between,22—- 2 ! '
The total population in 1990 was. 1.2 million with"
- 'persons/km2 The annual birtti rate has be
'years Approxrmately 40% of the pop

Trinidad and Tobago is classified as‘a- Smal-l-;l-sland; Developlng State (SIE) ) a
relatlvely S|gn|f|cant mdustnal sector based pr crpatl_y on the pet'_'” um-and: pe




‘__Government revenues from the petrochemical sector in 1990 were $2 3 balhon repre-

senting 30% of Gross Domestic Product (GDP) and 41% of Government’s revenue.
“While oil production.has been dectrnlng, natural gas production’ has been increasing
(estimated reserves for 1998 were 30.7 trillion cubic feet). The manufacturing sector
- accountéd.for 9.0% of GDP:whereas agriculture accounted for 2.0% (but 10% of em-
ployment). Tourism plays a much smaller role than in other Caribbean nations, repre-
senting only about 1% of GDP. While tourism is currently concentrated in Tobago, it is
targeted for rapid expansion in both islands. Diversification of the economy into aréas
other than the petrochemical.sector is also being actively puraued.

In Trmldad and Tobago cllmate change matters at the international Ievel are the responsi-
bility of the Mmlstry of the Environment. Domestically, responsibility is vested in the Envi-
: ronmental Management Authority (EMA) under the Mrnlstry of the Envrronment

A number of policy programmes have reoently been enacted and initiatives undertaken

- - which have implications for climate change. These mc_lude environmental management

policies to cover all major solid, liquid and gaseous emissions to air, iand and water; public
information programmes; a review of national water management strategles and a’
 biodiversity and forestry strategy :

This Initial National Communication provides Trinidad and Tobago’s first inventory under

~ Article 12 of the UNFCCC, for the base year 1990, following guidelines developed by the
“Intergovernmental Panel on Climate Change (IPCC) as recommended by the UNFCCC in

1995. The greenhouse gases carbon dioxide (CO,), methane (CH ) and nitrous oxide (N,O)

have been inventoried. The three other direct-acting GHGs hydroﬂuorocarbons (HFCs),

perfluorocarbons (PFCs) and sulphur hexaflucride (SF,) — have not been, due to lack of

- data. The report also estimates -emissions of the. mdlrect-actrng GHGs — nitrogen oxides
(NO), carbon monoxide (CO) non- methane volatlle orgamo compounds (NMVOCS) and
ulphur dioxrde (SO ) :

Inventorying was carned out foilowrng the IPCC 1996 Revrsed Gwdehnes accordmg to the
prescribed sectors:: Energy, Industrial Activity (other than Energy) Agriculture, Land-Use
~ Change and Forestry, Waste-and International. Bunkers: International bunkers are fuels
for boats and -aeroplanes that travel mternatlonaily These are estrmated and reported as.
‘memo items, accordmg to the IPCC 1996 Revrsed Gutdelmes and dre not mcluded in the

'. 1nventory accordingly.

Total GHG emissions were estimated to be 15,000 Gg (CO, equivalent). Of this, CO,

contributed 95% of global warming potential (GWP), followed by CH, with 4.5% and N O_
<1%. With respect to sectoral contribution, the combustion of fossil fuel for the production
of energy conjributed 66% of the total anthropogenlc CO, emissions, with industrial proc-
esses contributing the remalnmg 34%. Within the energy sector the energy industries
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| -'contnbuted 44% of the total emrssrons manufactunng and constructlon mdustnes 38%,
- transportation 15%,- and other activities 3%. Methane emissions were 71% (24 Gg) from

waste, 18% (6 2SGg) from agnculture and the remarmng 11% distributed among the other -

_categorres With respect’ toN ,0. emissions; 62% (. 68Gg) came from agnculture and. 34%-‘
(.36Gg) from the waste sector wrth a4% contnbutron from rndustry, energy productlon and
: transportatlon ' : : : _

The Land Use Change and Forestry Sector served as a sink for COa, removrng 10 2%.

- of the total national anthropogenrc emissions. The bulk of thiswas asa result of aban- .

. donment of agncultu raI holdlngs and plantatrons and not necessanly from actlve refor- o
= 'estat;on actlvmes — : oo

: "This 1nventory was prepared from data already documented in- publlc mst:tutrons and;
: 'pnvate lndustnes Important data gaps were found, especrally with reSpect to mdus-', '

trial: processes emlssrons from private firms. There was also a difference in the eniergy- - -

‘related- CO emlssmns estlmated by the sectorai approach used in’ this report when

. .compared to the emissions estrmated by the reference approach. The latter accounts
'_for emrssrons based ‘on.the primary fuel and net quantlty of- secondary fuels used in
:'the country lnventory data are summansed in Flgures I and ll S '

| GHG Emissions (Gg)




Carbon
dioxide (Gg)

Chapter 3 Statements on Vulnerabrllty and Adaptat:on

: Th|s chapter assesses the vulnerablllty of varlous sectors of Tnmdad and Tobago to pro- o
Jected climate change and sea-level rise and the possrbte adaptatlon measures. that can )
N be |mplemented It also addresses areas for capacny buﬂd!ng and |mprovements in the L
' lmpacted sectors e : -

: Future cllmate scenarlos focus on tour maln areas — temperature ralnfall sea- level rrse '
and extreme ‘events.. In this context, pro;ectlons released by the lPCC and other Gen-g:
eral Climate. Models (GCMs) set the following scenario to the year 2100: ‘for Trinidad -
~and, Tobago a temperature rise of. between 1°C and 3. 5°C; a sea-level rise of 15 1095

~cmanda rainfall deficit of. about 15%. It is on this basis and. assumptlons about future
‘ -socao economlc scenarlos that the vulnerabrllty statements were formulated '

. Actual temperature and humldlty changes recorded over the last 50 years at Plarco lnter- ‘
: natlcnal Alrport are con5|stent wuth climate change prOjectlons for the region — maximum
' and rhirimum temperatures have mcreased by about-1°C.in 30 years. with accompanying

_ increases inrélative humldlty No trends however were observed for ralnfall sunshme or
. wmdspeed data. .. ‘ SR : a

: Vulnerablllty assessment of the sugar rndustry, based on an hrstorlc analogue suggests o
that the continuation’ of current trends in temperature rise could result in reduced sugar
rylelds ‘

-Water planmng and management analyses that do not take cllmate changes mto account
indicate that average supplies are adequate to meet the countrys needs to 2050. The
. dependence on several watersheds on runotl from ralnfall together with model predlctlon ‘

Xi




 of declmrng rarnfall and mcreased evaporatron |dentrf|es the need for cllmatrc change to
be.factored into water management strategles as well as’ attention to drought manage-
ment and flood damage reduction programmes The. latter speaks fo the real possrbilities -
- of mcreased frequency of extreme. events such as storms and. hurncanes as aresuit off
- climate change. Other vulnerable sectors for which, ‘adaptation measures will be required _,
are the coastal areas (eastern north—eastem south and south»western coasts of Trinidad
“and the south-western coast of Tobago) and the. related |mpact on tourism, given factors ,
such as sea-level rise; energy supply for greater cooling use given temperature rise; health'
problems associated with heat stress and the mdlrect eflects of potable water avallabrlrty o
'and food secunty S S - L

- Proposals for the rmplementatron of adaptatlon optrons must be Imked to other sustarnable

development objectives and strategres for Trinidad and Tobago rncludmg economic growth

poverty alleviation, health and employment In this- regard Trinidad and Tobago must give .

,attentron to adaptatron measures heeded to- respond to. climate change as well as'the

. vulnerabrlrty of its economic development objectives. The availability'and. use of funds for

' 'mrtrgatlon and adaptation’ measures must therefore be taken inthe context of the whole -
government budgetary process ‘ co : SRR

'?Furtherrnore benefrts from potentral adaptatlon measures wrll oocur ina setting in whrch L

' the effects being adapted to have. some znherent uncertarnty In some cases, benetrts trom_ -
adaptatron-related measures will occur even in the absence of clrmate change whlle in.

other cases they are unlquely related foa clrmate effect Inherent in such a scenaric: IS the :
" costly risk of maladaptatlon ThIS also. compﬂcates any pnorrty sequencrng of measures L
- that mvolve allocatron of scarce ﬁnancral resources 3 - o S

Chapter q - Technology Needs Capacrty Burld:ng and Research
and Development

- -factors for the scale of troprcal small rslands, -app prial . "
~ enous capacity’ as well as establlshrng centres of excelle_ce_perha‘ on _.regronal basrs .
that will'serve to meet the national needs. Addrtronally, specrtr constraints, suc" as rnad— C
o equate fundrng requrred to |mplement appropnate measures are rdentrfred G
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‘at the south eastern end of the Canbbean archipelago (Flgure ,
"1.1). Trinidad and Tobago classified as a'non-Annex | country!, -

signed the UNFCCC on the Hth June 1992 and ratlfled the Con—, | S
ventlon on 24th June, 1994 '

Soutrh Amarie ' o o B

1 Annex I countnes arg oountnes listad as developed oountnes under the UNFCCC
Non-Annex ! countnes are devefopmg or least developed eoumries.




Tobago the smaller ot he;', ':fo at area'ot 300-km? (CSO,1 97) -

Trinidad and Tobago are’both. srtuated onthe EGntrnentaI shelf of

| ranges: Figure 1.2 shows -
- physical features of Trinidad:and” -

"1 ning east to west across the north-
o) e boundary of the. rtsland ‘and

-} “metres,

: Trrmdad and. Tobago s exclus;ve e,
be 15 tlmes greater'than the Iandmas ;

, South Amierica, from whrch they.became. separated in geologi- -

‘ - cally.recent times. ‘Notwithstand-
ing'this; they both have marked dlf—
Sy ‘ferences '

'-Trmldad featur_es three |

-Tobago. The Northern Range run-_fj

f_'o‘ ) over-900 |

| metes,; represents the eastern:-
.|  most -extension. of the'Andean

| Mountair
-1 “Range is an‘area l _
“ - maximuim elevation of about 300",
“+ “_rrented.;north east to . -
| “south-westacross the centre of the: . -
-1‘|sland and charaoterlsect by many_..j "

"System The Centrali- '

;-fsouth-eastem part of'the lsland 'ompn" s a-serie _
"__foidsseparated by oo \phcatedfautt ystems hzch-:hav_ resuited.‘

rsed by o |




Clrmate

_The rslands of Tnnldad and Tobago Ire roughiy between 10° N .

“and 11.5° N latitude and between 60° W and 62° W longitude and
14 krlometres (at its: closest’ pornt) off the eastern coast of
‘Venezuela. These are the two most. southerly islands in the
Eastern, Caribbean archtpelago As a result. of thelr southerly.
'Iocatlon Trinidad and Tobago experience two relatlvely distinct
seasonal chmatlo types .

(i) -Troplcal Marrtrme —Warm days and cool nrghts wrth rainfall
- mostly in the form of showers due to daytime convection.
- .This typrfres the early- to mld dry season months of January
o to April. _ : -
(i) . .Modified ‘Moist Equatorlal — Iow wmd speeds with hot,
2 humid days and nights and a marked increase in rainfall -
- -thatis not always convective, During this period, the area
: '(--repeatedly comes under the |nfluence of equatorral '
weather systems : : :

The two cllmate types descnbed above resuit intwo dlstrnct_ "
seasons — & dry season-from January to May and awet or rainy

. season from June to’ December Tobago ‘the more northerly of -

- ‘the two |slands, expenences a drrer dry season and Tnmdad a
- wetter wet season (Pollonals 1998) SR

Chmatlc determmants

- The maln clrmatlo determrnants affectmg Trlnldad and Tobago_ '
: are*' ST :

;-.’(i) ) the Iatrtudrnal posrtron and strength of the subtroprcal ndge '
C o of hlgh pressure (the Azores-Bermuda Hrgh) —a semi- per-
"+ manent hemispheric feature; _ -
' f_(ii*)_ -the Intertropical Convergence Zone (ITCZ) — the miajor rain-
B ‘_faII/cIoud producrng system that is Iargely respons&ble for
. our wet or rainy season; .
- (i) the Mid-Atlantic Trough of iow pressure — an upper tropo- )
.sphenc feature that assumes increased prominence mainly
_during the fall and early winter months of the Northern-Hemi-:
. sphere (September to November); and S
(iv). daytlme conveotlon orography and Iand size.

4 Duitial National Commanicasion of Trinidad and Tobago under the UNFCCG. . '
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The controls that have minor effects on the cllmate are _
(i . the 'occasional -intnision of polar fronts into our Iatltudes o
o mamly durlng the dry season as shear Ilnes brmgmg with

them some rainfall;

(ii) - tropical waves and cloud clusters in- the easterly wmd cur— -- |

rent - this feature is noticeable only. durlng the. hurncane
season from June to November

(i) troplcal cyclones ie. depressuons troplcal storms and hur— '
- ricanes~ even though these systems cause severe: dam-‘ :
age and brlng phenomenal rainfall, they. cannot be g:ven-

major status. owrng to thelr Iow frequency of occurrence .

“and
: (|v) the sea breeze or coolmg effect

| aifall

The ramfall that affects Trrmdad and Tobago annually is: bl modal '
in. dlstnbutlon (Figure 1. .3); The: first and’ ‘major peak is around' .

- Junetor July and is assocrated with the- northward movement of
‘the ITCZ. The-other peak i lS in November The wrndward (east—-

- em) halves of the islands: receive more ramfall than the westemn.

~ halves: Max:mum rainfalf occurs.in the north- -east of'l'nmdad where o

_ orography contributes to the enhancement of the already hlgh' .

ralnfall (Flgure 1 4)

The prevalllng easteriy

g % ¥
9

;R
o

" trade winds come from off
: the troplcal Atlantlc Ocean -

e e T




Floodmg

ThlS isa perenmal problem in Tnmdad where heavy rains
can cause flooding in-major river basins. The Caroni River
Basun is the most notable in ‘this respect with floodmg oc- &
curring at least once per year, durmg the perlod Octoberto
December (Henry, 1987). Also’ notable is'the commori inci- .
- derice of flash- flooding, along the foothills of the Northern
_Range during. and -after heavy, showers in' small catch-

. ment basins, which .lead to the overflowmg of low-vol- »

. ume water—courses Port of Spaln is part:cularly suscep-
- tible to this form of floodmg as it is nestled at the base of
the Northern Range. This type of ﬂoodmg is largely are-
sult of urban run off L

‘ Irziiile Natz'm:f‘czl Communication of Trinidad and Tobagoe wnder the UNFC'CC




Temperature

' : "The average annual temperature In Tnnldad |s 25 7°C:
Temperatures are for the most part mild, with the average (rural _

" - Trinidad) between 24.5°C in January.and 26.7°C in May. In Tobago,

““on the® other hand dlurnal fluctuatlons of temperature are less.
‘pronounced as a result of the; mltlgatmg mftuence of the seaand
the smaller size-of the island. Average minimum temperatures_ -

vary: between 225C and. 25°C, with' -average maximum

temperatures between 29°C and 31°C (Frgure 1.5). In mountain

- vatleys temperatures tend to be approxrmately 2°C !ower at n:ght--
as a result of coot air dramage. T :

33,

s

Temperatire. .




El Nifo

The Carlbbean mcludlng Tnnidad and Tobago has experlenced ,
_ S|gn|ftcant El Nifio teleconnections. 1t is now well established that
. -durmg El Nifio years tropical-cyclone: activity in the Canbbean is
markedly supptessed. -During intense El Nifios, deficit ralnfall affects .
the southem Caribbean, including Trinidad and Tobago. The reverse
is true of La Nifia years. However, annual rainfall totals do not fully
reflect the effects of El Nifio conditions, since a typical ‘onset time

~ for El Nifto conditions is the middle of one year with the typical end
belng in the middle of the followmg year (Table 1.1).

,'The abnormally dry perlods with El Nmo typlcally run from July-.
_ ‘throughto the followmg June occasu)nally fol!owed by heavy rains.

- 1957 | 1983
1963 | 1972 | * 1958 | 1986 | 1986 | 1991 , 1965 | 1973
lee2 | | | . ol e
- f1995 | 1992 | 1973 | 1993 | 19931 . || 1969
83 | 1 | [ -1 7
1976 | T T reea | o | L 1972
901 | | o T19es | | 0 | 1978
—os i - I R o

. Reletienshib to Annuat Average Pr‘eeipitetien_Legend =

-— ' Below85%
Se v 86%1095%

0 “96%to 105%

+ 106%to 115%

++ Above 115% . -

:&;  Initial National Communication of Trinidad and Tobago under the UNFCCC -




Political structure
- THinidad and Tobago became an independent state in 1962 under the
. British monarchical system, This changed in’ 1976' when the

~ republican system of government was adopted.. The Constitution
- how provides. for a President as head of 'state ‘who acts in
" accordance with the advice of the: Prime Minister or Cabinet. The
Constitution also provides for-a Prime Minister whose duties, as
head of the executive arm of Government, include informing the -
- President about the general conduct of Government.
~ The Parliament of the Republic of Tr'-;i'nidad'énlenggo' consists of
- the President, thie Senate and the H'c}Use‘,dfrRepré'sehtati-Ves. Under -
- the Constitution, the Cabinet is responsible for the general direction
and control of the Government and is collectively responsible to
Parliament; THe Cabinet consists of the Prinme Minjster (who chairs)- -

and other Ministers, one of whom is the Attorney. General, chosen

from among members of the House-of R,_epres‘errjta"{ive_s,aﬁdf the
Senate as appropriate and in accordance with the.advice of the

~ Prime Minister.

' The Judiciary is headed by the Chié_f:Just'i{;é-w'h:o_..i_sappdinftédjby -
the President after corisiltation with the Prime. Minister and the

- Leader of the Opposition. ‘The | Pf_éSfideht;’,-acting.:'in‘;accordance |
. with the-advice of the Judicial -and Legal Seivice. Commission,
. appoints Supreme Courtuu_dges..The,To,bagq;ch;usé of Assembly

- is responsible for publig,_admi_ni’stréti_on inTobage. =~ = = %

In Trinidad and Tobago, climate change matters at the intemational
level are the responsibility of'-:theéMini'sitrY_ of the. Envitonment. = .-
 Domiesticaliy, this_responsibility. is vested: in-the. Environmental

~ ManagementAuthority (EMA), a statutory body undert e-Ministry -
~ ofthe Environment, . - - Ve e

This mandate is embodied in the Environme
 (Environmental Management Act N
o thefollowing: - 7L
(i) theestablishment of an Environr
to coordinate, facilitate and ove
~+ environmental strategies andp
(iy the pr'c')motibngpf-p_ljb{_ic{awar
and oo




(i) - the establ:shment of an effectlve regulatory reglme whlch wm

protect enhance and conserve the enwronment

Provrsrons for relevant 1eg|slatron rnclude

W A Vehlcle Emissions Act

(i)  National Environmental Policy and Code
(iii) - Airand:Noise POllUthf’l Management
(iv) Water Pollution Management

(v) Waste Management

(vi) - Management of Hazardous Substances

{(vi) - Designation of Envrronmentatly Sensitive Areas and Specres

{viii) Certlfrcate of Envrrenmental Clearance Rules

Demographrcs

Populatlon and populahon growth

The total- popuiatron of Trlnrdad and Tobago (1990 census) was

1,215,187 persons. (Table 1.2).- Of this, 607,998 (50. 03%) were
‘male and 607,189 (49.97%) female. Tobago showed a popu]atron
of 48,656 persons, representmg 4% of the national population. Fur-
“ther subdrvrsron revealed 24, 455 males (50 26%) and 24,201 fe-

_ males (49. 74%) The overall populatron density was given'at237
persons/km2 with densrtres per island given for Trmrdad at 242 per-

sons/km2 and Tobago at 162 perscns/km2

1,225,100 | 1,230,008 | 1,246,877 | 1,249,738 | 1.250971° | 1,263,614

1,273,900,

1,282,600 |

St gz ol e - | 02 ) 08 -] 03

08

07

Crude Brrth Rate dechned from 19 7 per thousand to 14 2 per | _
~ thousand for the perrod 1990 to 1996. ‘This decline is “attributed -

to increasingly effective: famliy planning programmes along with

“increased educatlon ‘and ]ob opportunities among females. Mor--
tallty rates on the other hand show a slight mcrease over the -

: ‘:I.T.;.'P Initial Navional Communtication of Trinidad and Tr}baga under the UNFOCC |
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; :_- ame perlod Th|s s partlcularly evzdentirn the rates 0 _ ,
~mortality, WhICh mcreased from 12 7 per housand o 1‘6 pr

: the urban to rural populatron ratto estlmated at 0 8

thousand o _‘ BT

Average llfe expectancy is grven for males at 68 4 years and t“e-,
males at 73.2 years." For males over the age of 70 years, further; -
life ‘expectancy is forecast at 10.8 years on average and |n the .
case of females 12.9° years '

Approxrmately 44% of the total populatlon live in urban areas wrthf' '

- Initinl Natignal Co
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-Procléirrted Forest Reserves
~ Unprociaimed Forest Il?es_e'rves
Privaie Forests

Other Forested State Lands
.Total Foreste_d Area E

Tota'l Land Area

127,474

11,652
: 56;000"" '
36,967 .

‘| 285008

| . 4825500

T 3,958

‘8,949
12,907

30,300

- 131,432°
1,652, |
156,000
_48,91.6 _ |
248,000

512,800

256
2.3
109
95

484

-Total

Teak 19,0855 = 9,035.5
Ftine _ 36375 | - 646 4,283.5
otht_er Species. - '2;17_7.6_ - 2,177.6
_'1.‘74,‘8_‘5.0:6' | o6 15,4966

- Contribution of forest products to the overall economy has been .

small, with the aggregate National GDP for Agriculture; Fisheries.

~-and Forestry being a mmuscule 2% (1995-1997). There has been
- no significant change since. In terms of the forestry contnbutlon

. i.e. wood and wood- reiated products licences and punltive‘

" charges, the output to GDP:was a: negatsve TT$11 3,500 In 1994

‘and TT$210,000 in*1995 due mainly. to poorly structured royalty
policies. In later years (1996, 1997 and 1998); there was signifi-
cant improvement, with annual revenues totalling TT$750,808.19,
TT$3,851,507.39 and TT$2,490,684.83 respectlvely (GOHTI' For- -

estry Division, 1998).

X1
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: 7 1_"5,000-years
ago D:sconnectlon on-isuch a short geologlcal timescale has not
allowed for the evolutlon of: separate species and therefore island

‘endemism'is not a cr|t|cal facton However itis believed that there -

are a number of sub speCIes of dlfferent plant varieties and- en-

‘demic ptant specres Of specral note are-some of the palms and_

reptlle specaes found |n Tobago but not in Tr:n!dad

' ’The small dlstance between the |slands and the South Amencan.
- mamland does not; present abarrier to: ﬂymg ammals nor to many

terrestrial plants and anlmals WIth the consequence that ourflora

* and fauna are natural extensmns of South American populations

the species being |dent|cal The blodlverSIty of Trlnldad and To-

bago is the most vaned of the islands in the Canbbean archl-

pelago due to'the contmental ongm ‘of our islands.. Our marine
biota, though is charactenstlc of the Carzbbean b!o geographloal
provnnce SR :

The terrestrlal ecosystems are a result of. the interptay of the en-

' wronmental factors of elimate, tOpography and soil. Cllmatlc fac-

tors such as: moisture; ‘temperature or elevation and wind-are im-
portant for our eoosystems While there is no comprehensnve list-
ing of how many spec:es of. ptants and animals there are in Trini-
dad and- Tobago some. groups have been extensweiy studied.
Table 1.6 givesa rough esttmate of our present knowtedge of the
number of. speoles

& . Tnitial National Communication of Trinidad and Tobage under the UNFCCC -~ _




Vascular Plants , 2160
 Birds 450
“Mammals 95

Reptiles | . 85
Snakes . = 55
Amphtblans 30

Freshwater fishes 45

~ Marine fishes - 354
-Butterﬂles ‘ 600
Nematodes R - 200-300

'Unilke most Canbbean countries, Trtnldad and Tobago has a’ rela-
' _.tlvely sugnlflcant industrial base with 27% of its GDP derived from
_the petroleum and petrochemical sector. Agricultural production,

‘on the other hand, primarily comprises 2% of GDP, while manufac- - '
turing- contributes between 8% and 9%. Tourism in Trinidad and

Tobago is by comparison very smali and centred mainly in Tobago.
Its contribution to GDP is a marginal 1% (Table 1.7)(Central Bank
- of Tnmdad and Tobago AnnuaI Economlc Survey, 1997) '

- An eight-'year pe_riod,o_f economic decline reached its turning poi_nt-

" in 1990 with what could be described as a year of mixed domestic )
economic performance. Real GDP contracted by a marginal 0.4 %

'_-1n 1990 the smallest decline since 1983. The period 1983-1930
saw an average rate of decliné of 3. 3% ‘This reversal was marked
~ by a turnaround in the petroleum sector as the factor most respon-

- sible. The resurgence of activity in both the exploratlon and pro-

_ductlon and refining sub-sectors became the-driver with growths

Ny measuring 0.9% and 21.2% respectively. In support of this trend,
there was a robust performance of the goods-producing sectors of

the economy, which collectively posted a growth rate of 3:7% in
1990. Unemployment, which stood at 22% in 1988 gradually de-
clined to 16. 3% in 1996.

13




e

Agriculturs
Petroleum
’Manﬁfactuﬁng

Electricty
S Water

Transport,
- Storage &
. Commuriication

Dism'buﬁc_m

Financs,
Instiraitce &
Flea! ‘Estate -

Govemment
Other Services*

Correction
Factor
Valhe}Added
Tax

Construction |

25523
(148)
1,196:1
69

6867
A0

" 91944
{12.6) -

12829

64 |
6798

(38)

547
(25)

- 65952

(296)
186070
67

. 2887
19

17305

(8.0)

17535
1)

2716.1
_(128)

| 20049

(10.6)

22975 .
S e
13391

©2)

5636

(28],

o266

@3

* .558;2
@5 -
5691.6
26.2)

1992.3
(9.1)

2584

19)

1851.5-

)

19805
©8)

32282
(13.1)

2525.8

C(119)
a7
{11
145456
63)
6402

(3.0}

10517
@n

628.4

(@5)-

5815.4
(23.3)

20733
@)

4816
{19)
18926
(7.6)

22022

88) "

37203

(14.9)
33145
© (133)

27646

(1.1

| 15910
64

9778

(-3.9)

12808
- B

6272
@y

83254
(27.3)

26233
~{88)

3930 .

(13).

. -12_497.7' :
82

25460

©3)

43823
- iz,
- 2E |

(Source T&T Gentral Bank)

A*Iuc]udes Hotels, Guest Houses, Educatrou and Commumljy Semces and Personal’ Services.

6881
e
-B747.1

| 2697.9

. 5447-

84

36620

- -'32637
_'(99)

o _}916.7
©8)

.. . .7(_2_'5)-

6.7y
8.2)
{1.7)

2762.3
84

2760.0

49791
(152)

(18

852.1

14210




On the negatlve srde declrnes ln the servrce sector whrch in-

ctudes Government and other sectors rnduced deterroratron in

the. overall performance of the non-oil: economy The productlwty
of a new value- added tax, _which supported an increase of 12.1%
in government non-oil revenues, was responsible in large meas-
ure for the progress. from 4 fiscal deficit of over 4% of GDP-in:
1989 to 0.4% in 1990. In addition, the increased oil prices in
1990 contributed to a rise in total recurrent revenues. Prudent
government fiscal management also maintained total expendi-
ture at 1989 levels (T&T Central Bank, Annual Economlc Survey,
1990 1997)

The external performance of the economy deterlorated in 1990,
with the external payments deficit. widening to 3.5% of GDP,
- from 3% in 1989. This was largely due to the increase in exter-
nal debt-servicing. Merchandlse trade showed a surplus of
TT$3,374.4 million in 1990 compared with TT$1,411.2 million

1in 1989, a figure which lncluded the growth of manufacturnng
exports (CSO 1990 - 1996)

The energy sector is here operatronally defined as the coun-

try s hydrocarbon-based mstitut[cns lndustrles resources and
‘new and renewable energy sources. Prlmary energy produc-
tion in Trrnrdad and Tobago comprises maanly crude oil and
natural gas with'a small additional component from bagasse.
Approximately 48% of crude oil. produced is exported and the
remainder refined locally, along with some Imported oil to main-
tain optimum’ productlon Ievels at the reflnery (GOFtTT Minis-
try of Energy, 1998).

The oil and gas sector contrnues to be the mamstay of the coun-
try’s economy. with S|gn1f|cant contributions to GDP. In terms of
Government’s revenues, the oil sector in 1990 contrrbuted some
TT$2,317.5 mrllron wrth the non- on sectcr contrlbutlng
TT$3 345, 3 m|II|on '
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'ogy, whrch can be competltlve The Government is prepared 10

‘The promlnent posrtlon of 0|I sector contrlbutlons was: malntalned ‘

over the period 1986 to 1990 however the period 1991 to 1996
saw some’ erosron of that posmon wh|ch has reflected a Iessen—
ing dependence on oil as the economic; marnstay Natural -gas
production, by nature, is driven by demand dndtherefore the de--
velopment of this sub-sectoris crucaal to the development of down—
streanvindustries. :

As subsequent actlvmes dlctated the fertiliser- mdustrres (ammo—-

nia and urea), along with methanol productlon became proml-

nent in the post-1990 years, parallelmg significant natural- -gas .

‘discoveries. This has led to the: gas industry being used as a -

provider of fuel or feedstock The fact. that levels of. domestlc _
consumptlon have been well below those of avallable domestlc :
supplies is. largely because demand management and: energy

-efficiency were not major concernsiin Tnmdad and Tobago Prod-
~ uct prices were comparatlvely low and in many cases, sub3|-
.dlsed This situation i is, ‘however, changlng -

‘Since 1990 oil productlon has been dechn:ng at an average an-

nual rate of 2.7%. This is partly due tothe natural decline:in field

_productlon and also to. msrgnlflcant o:l fll"ldS since the'late 19703 '

Gas product|on on the other hand; has increased. steadlly over '
the past decade from 643 Ml\/lscfd1 in:1990 to 927 MMscid in

- 1998. Further to this, gas reserves. have lncreased steadlly By

the end of 1997, estimated proven and probable reserves for oil -
stood at 2.6 billion barrels while those of gas (end of 1998) were
30 70 ch2 (IVllnlstry of Energy, 1998a) :

Government CE pollcy is to develop renewable sources ofenergy. -
where feasrble Areas of renewable energy wh' h a_re appllcable

support, by fiscal and’ other mcentlves all viable: opportunltles_

~ that may seek to explmt thls sector. However thas non-conven-

* MMscfd - Million standard Gubic ft. per day
2Tcf - Trillion cubic ft.

o Initial Naional Communication of Trinidad and Tobago ?.a_’!ﬂ'ﬂ". the UNFCCC




tional energy sub sectorisin its. embryon;c stages. In the case of o
~ biomass, agricultural supphes to- sustain Iarge biomass. energy _
plants are not available. Addltlonally, the high methane conterit of
natural gas ‘produced locally, as well as security of. supphes of -
‘natural gas, have made it unfeasible to ‘produce methane gas -

from agncultural waste at this time. (Ministry of Energy, Renew-
abie Energy, 1998b)

: Energy demand in the transportat;on sector rose by 4% and 8%

between 1990 and 1991, and 1991 and 1992 respectlvely Dur-

ing the followmg two years, 1993 and 1994, transportation en- -
ergy demand recorded falls of 11% and 3% respectively. - Of i in-
terest in: thls trend, however, was the steady decline over the pe-

' riod 1990 - 1994 of gasoline energy consumption from 15,804 TJ

to 12,828 TJ, representmg an average decline rate of 5.25% over. _
the period. Diesel fuel, on the other hand, showed an increasein. =~

1994 over its 1990 consumptlon level.

One feature to note is the marked preference shown by the trav-'-
elling public for individual private transportation (cars) to the use

-of the public system (buses) The majority of persons fransported
by buses came from the lower income brackets and from the
,school populatlon NotWIthstandlng this feature, customer levels
for the Public. Transport Service Corporation (PTSC) —the gov-
ernment owned and operated bus service — decreased from 16.3

' _mtillon passengers in 1990 to 6.4 million passengers in 1998 (Ta-
‘ble 1.8). This-trend is- explained only by noting a general de-_; '

_crease in- buses avallable an increased reliance on private, per-

sonal transportatlon -along with increased wbrancy in the prlvate'

commercral tranSport sector (taXIS and maxi- taX|s)

As antlcrpated prlvately—owned cars showed an mcrease in ab-

solute numbers over. the period 1990-1998, rising from a regis-
- tered total of 105,684 vehicles to 137,119, The percentage of .
private vehlcles to the tota[ number of vehicles registered fell from . .

. 38% to 28% over the period 1990-1998 (Table 1.9) (CSO 1985—
1992 Mzmstry of Works and Transport 1999). : .

.. Initial Nkr_ianad Commu_ng'mtian-cyr Trinielad and Q’bb.égo tnder the UNFCOC
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16,323.3

15,650.9

17.412.2] 15,6057 | 11,1837

2,714
171,870
26,663
782
43,453
267
3;856 7
5,029
361

2,185

139,310
21,454
1,300
35,943
288 .
3475
4,182

386 -

2240 | 2755 | 4004 ‘| 4638 | 5333
37,232 | 35,815 | 36,769 | 38625 .

2223 | 2144 | 2227 |'2350 | 2435

142,359 | 185,307'| 137,200 141,047 | 128,693} 157,109
21,757 | 20492 | 20523 | 20689 | 20866 | 21,107 |22
-,':.5,;'_6697": - : ¢

40,223 - |

291|211 | e |2t |zrt [er
3250 | 3103 | 3147 | 3263 [3331 | 3368

|aas8 | 4205 |-4465 | 4612 | 4703 | 4802 |

393 {377 | 384 _.'400'_ | ass

240 |2,

255,025

208,322

214,112 | 204,650 | 208,999 215,895 | 26,380.|°
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Institutional arrangements, national environmental

pohcy and related natural resources polrcres

' 'The Government cognlsant ot chmate change and tts fmpacts estab- _

‘lished in 1990 a Cabinet- appolnted Workmg Group. to Determine the
lmpllcatlons of Global Warmlng, Climate Change and Sea Level Rise.
The Working Group is presently Chaired by the Environmental Man-
agement Authority and, inter alia, advises Government on climate-
related policies. The Working Group has representation from relevant
government mlnlstr:es NGOs and the private sector . '

The National Envrronmental Pohoy (GORTT Natlonal Enwronmental :
'Pollcy, 1998) aims at the constructive use and conservation of the

environment for the promot:on of economlc and social development
" in order to maintain and i improve the quality of life to which all citizens R !
‘are entitled. The goal of the policy, therefore, is the conservationand | IR
wise use of the env:ronment of Trinidad and Tobago in order to pro- -

vide adequately for meetmg the needs of present and future genera-

tions and enhancrng the quality of I|fe

"Specrflcally, the followrng polrcy approaches are utilised.

: lr“pollutlon

(i) - .Adoptmg ambrent air quallty standards con3|stent W|th the World _
~ Health Organlsatlon (WHO); : -
(i) Product standards (e g lead in. petrol vehrcle exhaust ernls-
o srons) :
(i) - Emrssron limit values (statlonary mdustnal plants)
(iv) Settlng upper limits on total emrssrons (more stnngent m heav- :
ily industrialised ‘areas); . _ -
(V) Unlform reductlon in productlon or use of polluting products

" Noise p_n'uti’n e

(i) Codes of conduct; - -
(i) Emission standards o
- (iii) Llstlng of noise- emltting actlvmes

Irlr'tia! Nutional Communication of E—iniM and Tobago inder the UNFCCC




"(i‘) “Inspection an certlflcat!on programmes

"Waste management to- be based on the pnnc:ptes ot reductlon =

: ';(Jv) i

Motor vehicle emissions

(i) Emssnon standards and emission fees; - B
{ifi)- Improved gasolme and diesel standards with the alm of a
complete phase- out of leaded fuel by the year 2005: -

(iv) Fuel pricing to- encourage the use of compressed natural
gas (CNG) as an alternative fuel; -

(v)' : Traific: management measures (speed I|m|ts) _ 7
,(vr) Promotion of staggered work-hours, mass transport serv- -
|ces and non motorlsed transport ' '

(i) '"Conduct regular lnventones of GHGs - S
(ii) .lmplementatlon of technologles that WIH reduce prevent or
- control man-made GHG ‘emissions; . '
(iii) - Conserve and enhance natura! ecosystems that serve as
: _smks or reservoirs. of greenhouse gases (forests coastal’ 3
'and marine ecosystems) :

'reuse and recycle._ T

(i)
(i) -
(iii)

ental.emergenciess (disas-

"f_e’r;s-bt?_tﬁnétura nd

Jnitzkrllf\;frz-tioné‘l Commubiidtion g ]?Ifim:d:rd‘é_r_rd Ibt;aztga_tcndsr the UNFCCC




: Approaches and achievements to date

l Water resources management strategy

A Water Resourées Management Strategy has been developed for
“Trinidad and Tobago, focusing strongly on improving institutional ar-
rangements to ensure better management of the resource. Among
. issues identified which link closely with climate change are the po-
tential for more severe: droughts and better flood-damage and flood-
“reduction pohc;es -and programmes. (Mlnlstry of Planmng and Devel-
: opment June 1999) :

' The mternat;onal commun:ty has shown a growing mterest and com-
‘mrtment to sustainable development Th[s mterest has translated it-
self in part into: : :
(:)_. the conservation of blolog:cal drversrty, N
(i) the sustainable use of its components; and -
(ii) the fair and equitable sharrng of beneflts arising from the use of_ '
genetlc resources. '

Trlnrdad and Tobago is.a sugnatory to the Conventlon on Blologicai_

Diversity (CBD). Under Artlcle 6 of the Convention, Trlnldad and To-
bago is required to: -

(i) - develop national strategres ptans or programmes for the con- . .

servation and sustainable use of biological drver51ty or adapt for
this purpose eX|st|ng strategies, plans, or programmes which-shall

reflect, inter alia, the relevant measures set out in: thfS conven-

- -tion; and : : :

S (i) mtegrate as far as possrble and as appropnate the conserva—
-+ tion and sustainable use- of blologlcal diversity -into re!evant

sectoral or cross—sectorai plans programmes or pohcres

_ | Trinidad and Tobago is contmumg to |mplement rts obhgatlons under
the CBD. Accordmgly, the Government of Trinidad and Tobago, in-plan-

ning for the conservation and sustamabte use of the country’s
biodiversity within the context of its socio-econemic development, has

formulated a National Biodlversny Strategy and Actron Plan (NBSAP,

2001).
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Source: NBSAP 2001

'ple f'r'om all wa ks'o 'Ilfe'and stakeholders in blodlversnty conserva—

.(|) agnoulture ;
~(iiy  florg:and fauna

tion: lnformatton has beén collected in the followmg sectors

iii) 'coastal and marine blodtver3|ty and ffsherles
(iv) industry and env:ronmental management and
(v) tounsm

Based on lts recommendatlons the NBSAP will develop projects
aimed at the invelvement of NGOs and CBOs ut|1|smg the services
of the Umversﬂy of the West Indles (UWl) '

| -_Addltionally, Tnnldad and Tobago has had a Iong hlstory of adapt-
- ing to the- management of its. nat_ural blodlverSIty resources The_
-followmg Iandmarks are of- note TP P L




Publlc awareness and outreach programme

_ :The Government of Trlnldad and Tobago as part of lts contmumgj'_f s e
" efforts to develop publlc awareness on’ matters pertamlng tocli- o

mate.change, has embarked-on a studied programme of |nforma-

tion dissemination for the purpose of sensitising the populatlon to- -«

wards responsﬂole behavrour through education.

Prime targets in the dnve towards creating an enlightened pubhc

-are the country’s school children. It is felt that this approach has ..~
" the potentral for rich rewards, as-children can be efféctive conduits -~ . °

to parents. Programmes directed at the youth take the form of
.pamphlets television infomercials, posters and poster competrtlons

,musrcal jingles, lectures to schools by climate change: project staff,’
and essay-writing competltlons In addition to-the focus on young-
- people, television documentaries, newspapéer articles: and lecture--
discussions are strategles used from time to time to sensitise their

_older counterparts A three-year public awareness- strategy and

-action plan has been formulated by the Sub-committee on Public 7
_-Awareness of the Cablnet-appomted Workmg Group to- Determme*-:

Rige present!y bemg lmplemented through the public awarenessi_
~_programme of the EMA. A significant part. of thls strategy is the -
cooperation with NGOs and CBOs in reachmg out to coasta} com-

munttles and stakehoiders

“The EMA the. agency charged wsth ’thtS partlcuiar responsrblllty

has alsofaunched a website on thie Internét for access: by all inter-
_ested persons. ‘Repeating our strategy on the Web, there isafo- = e
~cus on the children with climate change quizzes and answers. The. ="

.U RL for the websﬂe |s ttg //www ema co tt/cilmatechang

[nitr'atj_sztiomzl_._Cammum'mtim of Trinidad and Tobago under the UNrece g
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: re-' .
~gional and unit levels. Implementation of the: pollcy isto be moni- .
" tored and: evaluated from time to time to ensure effectrveness in

mentatron of management pIans at. the natlonal sub -sectoral

results of research, as well-as social, economic; technologlcal and :
-other relevant changes Forest productlon pojlcy is. geared 10
: optlmrse the quality and quantity of forest produce by r anaglng, _
the productlon forests intensively with a view to: obtammg sus-
talned yleld |n perpeturty (GORTI' Forest Poncy of T&T 1998)

_ -'The protectron of: wuidllfe specres necessrtates he'protectlon'of',_
'_ --thelr hatural habitat; sustainable harvestlng efexpionable species, -
i and the protectron from extinction of native wiid: -species, espe- .
._,C|a!1y the rare ones. To this-end, relevant Ieglstatlon -namely the
DeS|gnat|on of Envrronmenta[ly Sensrtrve SpeCIes and Areas Rules,

under the Environmental Management Act 2000, is bemg drafted. -
‘When |mpfemented the law will prowde for adequate protectron-
"_'-of spemes and areas SO desrgnated PR ST

- .Pomt for the Ramsar Conventlon and is responsrbl_ orimp

',mg the. Conventlon The Nanva Swamp, Iocated on the east coast"f

of Trinldad is desrgnated asa wetland of mternatronal |mportance_
. under the Ramsar Conventron ' :

dnitial National Cammunication of Trinidad and Tobigo urz_qtfer'i‘/ye- UNFCCC

addition, plans are to be perlodlcaliy revnsed to take mto account -




'thetlc values of watersheds Strategles for the reallsatlon of- this -

objective: include the identification of major watersheds and sub-
watersheds-in the country. These are to'be evaluated along with
the establlshment ofa pnonty system for the[r rehablhtatlon Co-

operatlon w:th other agencres in watershed protectlon is under :

way to prepare |mplement monltor and evaluate watershed man-
'agement strategles : :

Initial N:‘zﬁanal; Camm#nimtian of 'H-z'm'dad and Tobage under the UNFCC C .
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National ﬁresnheuse Gas

introductio

s birth o ,the U_NFCCC at the Unlted Nations Conference
on Enwronment an_ ';:;Development (UNCED) in Rzo de Jane:ro in
1992, its gov_ernmg bodies have enunciated measures for achiev-
ing: the stablllsatlon of GHGS’ atmespher:c concentrations at. lev-
‘els that would not mten‘ere with climate systems Artic!e 4.1 (a) of
the Conventron commrts all par’ues to “develop, perrodlca!ty up-
date, pubtlsh and make available to the Conference of-Parties, ...
natronal inventories of- anthropogenrc emissions and removals by-
o srnks of greenhouse gases” The Conference of the Parties also
'~ recommended. in 1995 that all countries ‘adopt the IPCC. 1996
) '_Ftewsed Gu1def|nes for National GHG- Inventory. - The Trinidad
and Tobago _National tnventory for Greenhouse Gases was com- -
plled and reported here usingthe IPCC 1996 Hewsed GUIdellnes
?methodoiogy Foilowmg the requlrements of Article 12.1 (a) of the
- Convention, the: GHG. mventcry contains information on the fol- .
_Iowmg drrect actlng GHGs €O,, CH andN,; O HFCs, PFCs and
SF, are not covéred in IhlS tmtla :Communicatlon The indirect-
’ -acting GHGs covered in-this report as defrned by the IPCC Gurde-'
'ilnes ‘are NO CO NMVOCs and SO '

tory is’ presented on a gas by-gas bas:s W|th the emrssmns and'- :
removals. separated only for CO “For the comp:latron of the GHG
lnventory, the sectoral categones covered are Energy, Industnal
_.Processes Agncuiture Land Use Change and Forestry, Waste.

) Initial National _C:‘ammun'iczztiafzhof Triniclud and Tobage z;a_de; she UNFCCC i




| ’:_and lnternatlonat Bunkers The emissions and removals from in-
’_tematronal bunkers were not included inthe- national totals-for
‘each gas-and: included only as memo items as per the IPCC re-
-portmg gurdelrnes The CO, oqurvalents of the. aggreg te GHG '_

o 'emlsstons and removals are reported forthe other two direct GHGs-

~(CH, and N,0) covered in this inventory. The 1995 IPCC GWP
'values for a 100-year time horizon were used for calculating CO,
equrvalent of the reported GHGs

Sources ;o.._fld_‘ '

o .Vanous data sources were used for the- esttmatlon of emlssrons

" by sources and removal by sinks of the greenhouse gases: for
Trinidad and: Tobago Government departments and agen0|es:

"rncludlng the Ministry of Energy and Energy Industries, the Ministry

of Food. Produgtion ‘and Marine Resotrces, and the Ministry of .
Works and. Transport provided most of the data used in this study.

Others were the Central Bank, Central Statistical Office (CSO),
Waterand Sewerage Authonty (WASA), EMA and the Petroleum
Company of Trinidad and Tobago Limited (Petrotnn) Data were

- also sourced dtrectly from- manufacturing and agro -based

industries. Except in the case of Agriculture and Land Use

Change and Forestry, the GHG inventory was prepared for a:.

~ one-calendar-year time period. The time periods. used for the
- compilation of GHG inventory for the Agriculture and Land: Use S

‘Change/Forestry for the base year of 1990 were those
recommended -in the Revised 1996 IPCC Gu:deltnes for .

- National Greenhouse Gas Inventones Volume 1: Fteportmg

--lnstructrons “Emission factors used for- computatlons in this -
study were the default values given in the IPCC. Guidelines for -~
. National GHG. Inventories. A greenhouse gas mventory was
“not: prepared for the solvent and other. product use. category

due to the Iack of data in. thIS area for the year 1990

- GHG inventories for the base year are presented for Energy, In- -~

"dustrial Processes, Agriculture, Land Use Change and Forestry. -

- and Waste sectors. The national GHG inventory is summansed B
in-Table 2.1. The individual greenhouse gas contnbutlon to the
national total is shown in Figure 2.1 for the CO,, CH and N: O
{the direct GHGs covered in this mventory) The: frgure shows _

. Jnitial Nationil Communication of Trinidad and Tobago under the UNFCCC
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- 'that CO contrrbutes 95 4% (14 988 Gg of CO GWP) of the’
T GWP- followed by CH with 4.5% (714 Gg of CO GWP). -
contributes less than 1% (12Gg of CO, GWP): Frgure 2.2 shows '
the contrrbutrons of the various sectoral activities 1o the ‘total
- CO, emissions.’ " As’shown in this-figure, the’ combustron ‘of fos-
sil fuel forthe production of enargy contributes 66% of the: total -
anthropogenlo CO, emissions. Industrial processes contribute
the. remalnlng 34% ‘The L'and Use Change and Forestry Sector
has a net removal effect as forests serve as sinks-for COo, with
~the Forestry Sector removmg 10 2% of the total natronal an-f )
thropogenlc CO emrssrons SR '

- Carbor
- dicxide (Gg).

lndustnes Petrotrrn and those obtarned fro'm:Trrnrdad and Tobago _
'National Petroleum Marketing Company Limited: The national GHG :

inventory report for the: Energy Sector rncludes fuel: combust:on.;,'
. activities and fugitive: emissions-from fuels as computed usrng the: -
i sectoral approach Fuel combustlon actrvrtres consrdered are those

l. _fni_zi:zl National Communication of: Tﬂrridad a:gd"'fbbczgo una’er the UNFC'C'C'




of the Energy Industrres Manufactunng Industnes s
and Constructron Transport and other sectors .

The fugitive emrssrons from orI and gas explora—"
tion, productron transport refrnlng,storage and dis-. -
" tribution were estimated. 'Also included in fugitive:
emissions were the products of the venting and flar- . -
- ing of oil and gas. ‘Figure 2.3 deprcts the total na-
tional emissions of all greenhouse gases for the
- energy sector. The figure shows that CO is the maln .
GHG emrtted from the energy sector IR

. In Tabte 21, the total natronat emrssrons and removal of CO, from -
energy sources are presented intwo’ forms Reference Approach and.

._ fSectoraI Approach The Fteference Approach accounts for the emis-
sions of CO,-based on the primary.fuel and nét quantrty of second-
ary fuels avallable in the country. . The Sectoral Approach accounts

" for all of the GHG emissions assocrated wrth fuel combustron activi-

- fies’ and fugitive emissions: from fuels.. It is expected that- natronal
emissions values calculated-with the Reference: Approach should

agree with that. estimated from the Sectoral Approach The inventory :

~ data shows that, for 1990, the CO emissions estimated by the Ref-

erence (16,454 Gg) and Sectoral Approaches (9,887 Gg) differ by

about 40%. The discrepancy between the national emission estimates
obtained with the two approaches can be. explarned as marnly are-
sult of the vanety of sources of the orrgrnal data used for the prepara-
tion of the 1nventory The CQ, emission was also compared with
values reported by the Internatronal Energy Agency (IEA) for CO,
emissions from fuel combustron IEA. reported values of 12, 310 Gg
for 1990 (IEA 1999a) compared to the 9, 887 Gg- estlmated in this

natronal inventory. The IEAestlmatron used the Reference Approach .

and included contrrbutlons from rnternattonal avratlon (IEA, 1999b).

5% Non-CO GHGs

95% _co'a,f '

Fritial National Com?r_irmicarion of Trinidad and l]br'?:'zga ‘umr’er the UNFCCC.
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_ GHGs 'ernrtted from the energy sector are summarrsed m Frgure 2 4
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‘The major lndustnal processes in Trinidad and Tobago that contrib-

ute to GHG emissions are the. Mrneral Products Industries (Cement)
and Chemical Industries that produce ammonia. Industrial processes
involving iron and steet production and other products (e g.food and

drink), were also cons:dered in the rnventory preparation. ‘Table 2.1
. 'shows that CO, is the’mairi” ‘GHG ‘produced by.i industrial: actrvrties '
- and this constﬂutes 34% of the ‘total

ational-emissions of CO
1990, Frgure 2.5 shows the contrrbution of thevarious- 1ndustnes to

~ the overall CO, emrssrons of the Industnal Process Sector The pro-
-duction of ammoma is the main source of CO ‘emissions in the Chemr-

_cal Industry. However much of the CO produced durmg ammonra_

productlon |s recovered and used as feedstock in the manufacture of
' methanol T Do :

o Cement (4%) = . e
Iron & Sleel (41%) S :

3t
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o Introductlon |

Emlssions (Gg) _

Agriculture Sector

Wh:ie agnculture accounted for just about 3 4% of GDP in 1990
within this sector sugar. production accounted for about 32% of
the GDP. However from a'social perspectlve agrlculture is much
‘more lmportant than, mdlcated by only a reference to its contribu-
tion to the GDP. Other rmportant agncultural commodltles mcfude

* on the crops.- side, cocoa, coffee citrus and vegetables on the B
_' Ilvestock side;, poultry, mllk eggs beef porkand some other meats

The main actlvmes |n the agncultura[ sector (ln 1990) that were

responsible’ for GHG: emissions-can be categonsed as-domestic
livestock farmrng and rice cultlvatlon Flgure 2.6 shows the contri-
butions these activities make towards the emissions of GHGS in
Trinidad and Tobago. The main contributor to methare emissions
is- enterlc fermentatlon from'!nvestock for N O it |s from the addi-

~ tion of nitrogen to soils; and fo _both co and NO it comes from

the burmng of agrlcu!tura! reSfdues B

[nitt’al Naticn_cz[ Coinmunication af Trinidad an:dri‘?}bagd zénderrtbe UNFCCC -




Flgure 2 7 shows the proportlon of methane emtssmns from various :

livestock species reared in Trinidad and Tobago although the total
emissions are practically |n31gn|f|cant ‘The two most important fac-
tors determmlng the volume of emissions were stomach design char-
- acteristics of the ammal (rummant or not) the size ot the. anrma! the -

g populatlon of the spemes and the amount of- feed intake. The- graph_ .
shows that emissions from calttle (lncludlng both beef and dairy herds) =

“werethe predomlnant source of methane, although: accounting fora
mere 3 Gg. The other emissions were from poultry and other I[ve-
.stock such as swme sheep and equmes .

,.The manage'ment of EivestOck wa"ste Specificatly ma'nu're is also a
factor: contrlbutlng to.methane emissions amountlng to just 0.794
Gg, wsth contrlbut{ons to nitrous omde belng 0. 012 Gg ' *

| p!oyed |n the ‘jugar nd-ustry,
_ this sector are those other than carbon dioxide as per IPCC. |nstruc~_
 tions: Emtssmns from all other crops comblned represent only about
- 2% of the productlon from sugar cane. ‘ :

A Initial National Communication af Trinidad and Tobago under the UN_FCC_C
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Agrrcultural soils

: '_:The a_dditlon of nrtrogen to agrrcultural lands/sorls can occurthrough; .
the direct. appllcatron of fertilisers, through. addition of crop -
- residues and animal waste (inclusive of that which is added by
grazing lrvestock) and by additions from the atmosphere Nltrousf

oxrde emrssmns from agncultural sorls account for 0. 641 Gg.

'The forest resources of Trrnrdad and Tobago account for about -
2% of the 512, 600 ha total land- area of the country The most
'|mportant forest product at present is lumber. However the addr-- -
-~ tional roles of producing and. malntarnlng good quality water asso—' '
ciated with the watersheds and a level of. brodrversrty for sustarn-*
able developments in biclogical resource. management are.some-
tlmes greatly under- emphasrsed Eco-tourism is’ also. fast becom-‘
‘mg animportant product that could: generate both. economrc galns _
as well as greater awareness for the preservatron of this resource. -
- lmplementatron of Trinidad and Tobago's- forestry pollcy should
-accommodate all of theseina cohesrve and sustarnable manner.
The following: activities were. analysed to. calculate the CO, bal-
~-ance for the baseline year (1990): changes in: forest and other '
woody. bromass forest. and grassland conversron and abandon-
ment of managed lands : : :

 'BIOMASS® .




cantsrnks/reservows'of arbon as ‘shown in Flgure 2.8. The man-

: -;fagement of these resouroes tiltimately determines to what extent-',
“their carbon reserves may be converted into CO ‘emissions. The
“net effect has shown that, for 1990, the forest resources of Trini--
dad and Tobago have' posutlvely contributed to abating GHG levels

“inthe atmosphere through the removal of approximately 1,524 Gg

CO,: While the forest biomass itself serves as a significant sink for .

o CO the harvesting of forest species for lumber, the clearing of

: forest for. agricuiture and otherwise, along with improper soil man-
=agement partlcularly of land converted out of forest, have all some-

: whathlndered the full CO trapping capacity of the forests. How-

) :ever better:soil management and conservatlon practices on

- :agrlcultural lands in the future should result in lncreasmg the
’ sorl srnks of carbon =

rThe emlssmn of GHGs in this sector pertalned to CH and N, O

o from the. management of solid waste, domestic¢ and commer- ,
clai wastewater and |ndustr|al wastewater As shown- m Table _

2.1, the waste- sector contributes 24:2 Gg of methane. Solid
waste dlsposal on land and wastewater handling generate.about

16 Gg and. 8.5 Gg. respectively of methane while wastewater

- handling is responsmle for the emission of 0.124 Gg of nrtrous
. oxide (333 Gg of CO GWP) ,

The GHG mventory was prepared with data already documented

in publlc institutions andin private industries. ‘However, some -
of the data, partrcularly in the: !ndustrral Processes Sector were'

_ -',based on surveys orinformation from major: prlvate sector com- -
~panies mvolved in the manufacture ofa partrcular product Data

- gaps do detlnltely exist in ‘terms of taking- proper tnventory of -
~“such compames ‘and. thelr output Moreover in cases ‘where - )

elther governmental agencnes or the companies prov:ded data -

- directly, the uncertainties associated with the estimates of pro- -
duction output were not provrded This makes it difficult to es--

- timate the uncertainties in the GHG lnventory No.direct meas-.

‘ urements or surveys were carned out for the purpose of the )

- comprlatlon or verlflcatlon of thls mventory

b Initial National Communication of Trinidad and Tobago under the UNECCC - .
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| "'_bon o dised: d.In the absence of factors specrfrc to Small fsfanda‘_
‘ Ieveloprng States us > of. these default factors resulted In‘emis--
sion over estrmates and therefore may not reﬂect the best esti-
mate L -

Ftelevant research is needed in: order to reduce the’ uncertalnty' '
for future lnventorles Accordrngly, the followrng approaches can
:-,be used L

) Evaluatron of the fuel effrcsency and greenhouse gas emis- . g
o ~sion rates of the vanous automoblle populatrons usedinTrini- =~ = .
. dad and Tobago wrth a view to- rmplement:ng appropriate

- pollcy measures and the. establishment of technologrcaf
© . standards for pollutron minimisation;- = - .
- (i) ;Determrnatlon ‘of the percentage of forest cover. of young I
©oversus old forests and absorptlve capacrty for carbon diox- .
ide; e :

_(iii) Determlnatron of. the absorptrve capacrty of coastal eco-'l'

. systems:within the Exclusive:Economic Zone:

(iv) - Deve[opment of emission factors that are suitable and relevant _'
‘ to the scale-of activities of Small Island Developing States.

[nitt‘al Nrtriomzl Communication of Tﬁm’dzzd and f_ﬁ_ré'aga. wnder the UNECCC :




E Chapter 3

Statements on Vulnerability
‘and Adaptation Strategies

Introductlon

' There |s strong s0|ent|fic evrdence to suggest that the already
- .observed climate changes being experienced worldwide are linked
to anthropogenlc activities (IPCC 1997d) and that the effects will
‘continue to increase. The quantification of Trinidad and Tobago's
','contnbutlon to greenhouse gas (GHG) emissions, albeit insignifi--
. cant compared to the global emissions, is nevertheless relevant
" in this context. The effect of Trinidad and Tobago’s emissions on
climate change globally is inconsequential when compared to the
actual impacts that climate change is likely to have on us. Thisis -
- particularly true not only because of our small land size; but also as
- aresultof our high population densrty reliance on our narrow natural
'_ resources such as forest reserves, agnculture and domestic supply-
of natural fresh-water, and the generally fragile nature of oureconomy.
7' Climate change is no longer something of the future indeed actlon'
| must be taken now to guarantee our future. . '

it is therefore very important that Trinidad and.Tobago prepares
itself, like most .other developing small-island: states, for the
changes in climate that we are already committed to as a result of
past GHG emissions, as our survival depends on it. In order to. -
even begin to respond to these challenges, comprehensive as-

- sessments of climate change impacts across all sectors are re-
-quired. Understanding all the complexmes and likely lmpacts of
.climate change on the physical, biological and human1 resources

of Trinidad and Tobago will involve an ongoing,. Iong—term and de-

- -talled technical assessment. Such an. assessment would: possmly' )
. 'lncorporate to a large extent, the use of models; this belng the ~

“most reliable te_c_:hmque in conducting.these types of studies, de-

~ spite the inherent uncertainties. The lack of relevant technologies

_ andinstitutional and human technical capacity to.conduct the riec-
essary research is a significant handicap in this respect andis a
glarlng lacuna.
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" ,are several approaches that can be employed to forecast the
 likely impacts of climate change:

@ palaeontotogrcal -archaeological, or historical studies: of how

- climate changes and climate variations-in the past have af-
fected human and/or.naturai systems

(i) - fereoastmg by analogy,

(i} ' -studies’ of Jmpact of present-day chmate and cltmate van-

abtlrty

| '(i\"/-). use of models and

(v) expert 3udgment

At th[s stage we can onIy produoe a statement that accommo-"

dates through a series of consultatlons and workshOps wrth key

,stakeholders _expert ;udgments of our Ievet of vulnerability:and

adaptive capacity. It is by nomeans a quantrtatlve or: comprehen- .

- sive assessment. However, an analogy of the sugar industry over

a 30-year penod provides some more specmc mformatlon that is
aiso presented here. S . :

' As a flrst step in alertmg the public to. the possnble eftects of a
- changing climate, this Initial National Communication is geared

towards- highlighting the.areas in ‘which we ‘are-most vulnerable
andthe ways in which-we can adapt. Climate change iS no Eonger -

~something of the. future; it is of the present and that reahty must- -
. be appremated ' o ‘ , . R

It is noteworthy that whtle this Commumcatlon Iooks at what is -
believed fo be the level of vulnerabllrty of Trmldad and Tobago to
climate and sea-level ohange and the ways that’ adaptatron can '
take p!ace it also addresses concems, obscurities-and. dreas for

' capaclty building and lmprovements |n understandlng the systems o
"betng tmpacted on : R

Chapter 1 ot thls Commun:catlon detalls the nattonal c;rcum—

‘stanees: of Trinidad- and. Tobago with: -respect’ 10. |ts ctlmatology,

geography, eoonomy and socio-political: |deolegy ‘As: & small,

humid-tropical, fairly well-populated country with a diverse phySI- :
ography anda relatively SIintlcant industrial sector, Trinidad:and _
Tobago possesses a certain socio- eoonomlc dlmensmn that makes-. C

ok fﬂitirzl National Communieation of Trinidad and Tobago andsr—tbé,-UNFCCC > - =




it unique These c;rcumstances therefore :nfluence the' level of.’. L
vulnerablllty to cllrnate change and sea- Ievel rise ina number of'_, o

- ways. The ‘two islands are somewhat sheltered from extreme -
‘events due to-their close prommlty to the South American main-
land..Our major concern, however, lies with the watersheds of -
both islands — the fact that there exists a large, low-lying flood- -

plain area in Trinidad — as weII as with the beach and marine
resources of Tobago

Ffoodmg and land reform |ssues B

: Perenn!al problems of floodrng eX|st partlcularly in Trmldad W|th|n

the flood plains of the island, which are fairly extensive. Many of -
: these areas are ;ust a few feet above sea level and communltres'

are placing a lot of pressure on the Central Government to com-
pensate for economic losses and possible relocation. The simul-
taneous occurrence of high tide and .an-extreme rainfali event

would.always serve 1o exacerbate the problem, which would.be -

~worsened in a scenario of sea-level rise. This reality therefore
has to be addressed wrth some sense of urgency Inthe defence

of the flood-plain communities, however, stricter control of activi-

ties such as |ogglng in the watersheds, particularly in the. North-

ern Range, should yleld benefrcral results in alleviating some of |

the floodlng problems. Nevertheless there i is an urgent heed to
relocate some communities and to engage in stricter land-control

and land reform activities. The. country possesses sufficient data -

including an mventory of all the soils of both islands (Brown and
Bally, 1968), as well as Iand -use capablltty reports (Hardy,

' - 1974), some GIS technology and technical expertise, all of

~ which can be merged to. produoe good policy positions on fand

reform for Trinidad and’ Tobago Notwrthstandmg thts assrst-

- ance may be needed |n thls area

Populatlon and food securlty ” B |

- Populatlon growth for Trmrdad and Tobago has been at an aver-' L
age of less than 1% annually over the last decade. (CSO 1999) o
~and should continue in this frend, W|th a possrble decline overthe
next century. Educatlon and the |mproved status of women have
~ contributed to some-level of control over the population growth.
~ and should contlnue to do s0.. While Trinidad and Tobago does
' not rer much on. domestlc agrlculture to. meet [ts food demand




- _-mesttc agrlcu!ture“

; Deforestatlon and Iand degradatrcn

Y

. about 10% of the Iabour force and a srgnlflcantly greater percent-' _

' age -of the. populatlon~ actually live. (dlrectly or: mdlrectly) offido- = i

.spectally inthe _rural comimunities, and off the.‘;_

¥ 3sugar cane rndustry in partlcular (CSO 1999). Although most of |

" the food. consumed is |mported any negative- rmpact on this sec-
tion of the populatron could reduce their capaorty to. obtaln food

and mamtaln adequate nutrition. Ftural communities presently ac-
count for as much as 56% of the total population. The country
enjoys a very diverse food group and would not want thls to be
compromrsed

'Although there is a clear governmental pollcy on Iand there are .

sighificant challenges to implementation and enforcement which -
result in continued: |llegal activities. Slash-and- burn agrrculture is

still quite prevalent and the nature of the soils, parttcularly in the

Northern Range of Trinidad, is: such that they degrade-and erode
quite easily, forcing the planttng/cultrvatlon cycle to: be quite short.
The result of this, coupled with the: mcrdence of forest fires which*

‘are mostly difficult to control, is that many-areéas of open, denuded -

land-exist, which: contnbute to the severity of: flooding, the quality

~of life in the flood platns and the avallabtllty of good quallty clnnk—

ing water. '

: _'_,'PFOPe'rty. and.insuraht:e

The practlce of usmg relnforced walls m home constructlon was

not popular-in. the past because of the great addttronal costs it
has, however, been adopted particularly by the. wealthrer home- -
owners and developers Wthh makes for saféer and more.resilient -

houses. Most of the hlgher~tncome-bracket famrlles tnsure theirhouses -
as well, but this i is not a_mandatory activity,

rice of property is”
rinidad and bago as well-as-

cont:nually mcreasrng “and

throughout the' Caribbean, _generally, extended families are be-
comrng the norm even rn mrddle class and hlgh mcome homes




Clrmate disaster and response |

be catastrophlc because of our poor hlstory of bu:l\dmgcodes_'_
and design. The largest population” densities occur just at the.

foothills of the Northern Hange in Trlnldad and the. combination

of a highly erodible soil (Brown and Bally, 1968) and madequately :

constructed homes would make these areas quite vulnerable in

exireme storm activity. Special Units, however, have- been setup -
- to pian for and respond to these extreme- events ifthey were to-
occur. One example is the National Emergency Management‘- |
Authority (NEMA) which has developed disaster management
~plans. Itis hard to say, though, how effective these facrlltles are
_since, .especially in the recent past, there have been very few_ .

: extreme climate events to test their preparedness

Future trends in chmate sea level and socio-

' economics o

"The future i unpredrctable and whlle :t is necessary to;plan for‘ | _
antrcrpated changes in climate and sed level within the context of o

changlng socio-econiomic circumstances for Trinldad and Tobago

these scenarios must be plausible and must also be. recognised
as being a pro;ectlon of what the future is llkely to be andnota =
definition of the future before it unfolds. No one can predfct the .
future, but:it’ would be unwise not to’ acknowledge trends’ and.
changes that are taklng place, and lnstead reactina manner that-

would mlnlmlse or mltlgate agalnst the negatrve rmpacts

. '_Climate and s’eaéleve_l.:scenarios LA

":Fundamental tothe study of clamate-change lmpacts isan appre- 7
ciation of what are lakely to be the general.climate cwcumstances-\
in a'projected period into the future, and what are expected tobe

the dynamlcs of change over that period. While being very ek
evantto the development of an impact, assessment for. any glven

" Initial National Communicasion of Trinidad and Tobago under the UNFCCG ™
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ap.

. clrmate scenanos examrne the chmate ass: )Ci ;; Wi ,J-"i

| (u) The scenano should be physmatly plaUSIbIe

E ture ralnfall sea- Ievel nse and: extreme event'

of carbon dloxrde levels:in the atmosphere

Accordlng tor Smlth and Hume (1 988) four (4) condltlons must be--

met in the: cllmate-change scenario: selected; T o

(i)  The scenario should be consrstent with' the broad range of- o
globa! warmirig prOjectlons based on sncreased atmospherle R
concentrations: ofgreenhouse gases ' o

(iii) The scenano should estimate a sufficient num_b_er ot van- o
.. -ableson a spat:al and temporal scale that aIlow -"for |mpact
' ‘assessment :

- (tv) The scenarios’ should to a reasonable extent retlect the, '

-potentlal range of tuture regronal ctlmate change

Many Global Crrculatlen Modets (GCMs) eX|st that ean glve so he
ation ok-th ture climate change' orTrinidad and To= -
bago w:th sometdegree of uncertarnty Many: of thesezGCMs can- . -

not project:over the scale of regions’ such as the Canbbean and e

S0 pro;ectrons tor small tslands such as Trmlda
sult |n even greater uncertalnty

ndTobagore-

The clrmatic future focuses on: four main: determmants tempera-
r_'fBased on-the
premlse of mcreased atmosphenc concentratrons of GHGs the_--. ,
fotlowrng scenanos are set for Trinldad and Tobago?(Hou jhton. et -
‘al., 1996; IPCC, 1990): e
) A temperature rise of 1.0.to 3. 5°C by 2100

(ii) - A sea-level rise of 15 cm to 95-cm hrgher than the 1990.
SRRSO flgure wrth a mean sea-tevel rise ot 30 cm by 2050 CEL
: (iti), Aramfa[l def1c1t ot15% by 2100 S
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Approxmately 40»50 years of data from" he Meteorologlcal Of— ,
. fice at Piarco, Trmldad havefshown some: ctear evidence of- Cll- S
mate change Flgures 3:1and 3 shew the mean monthly maxi- -
mum temperature and the mean annual "mrmum and maximum
' '.temperature respect[vely for: Trlmdad andﬁTobago overa specu-'

fied perlod inits h|story The major trends: observed were that -

both the minimum and: maximum temperatures increased at about

the same ‘rate of apprommatety 1°C rise in-30 years.. Generally,

there were no trends observed for rainfall, sunshme or wind speed,

but there was an increase m the reia’uve humldlty over the same
'rpenod : b T

' The occurrence of extreme events Ilke the El Nuno phenomenon
and storms and hurficanes is uncertain. However one investiga-
“tion (Singh, 1997) suggests that these may mtensufy for Trmldad '

;and Tobago
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o Env:ronmental and SOC!O-BCOI‘IQmIC scenarlos

" The wor!d m WhICh cllmate change wu!l have ats lmpact WIH not be '

the same as the world today Many thlngs will change some.even
faster than climate with populations and economles figuring
promme_ntly_m t_hze scenario of events. Like climate change, sce-
‘narios of socio-economic conditions to the future are necessary
in order to conduct a thorough assessment of the likely impacts
of changing climate on our society. A socio-economic baseline
' SItuatlon for Trinidad and Tobago is necessary in deve[opmg sce-
~narios of how the society is likely to- be in the pro;ected perlod
‘The concept of climate change impacts therefore can be viewed
in a number of combinations between climate and socio-economic
- scenarlos as demonstrated in Figure 3.3 (adapted fromTol, 1998).

The upper left' box shows the situation at present, with current B

climate and a- current society. ‘As we move into the future, this
“and three other broad possibilities exist:

(i) future climate with current society

(i) current climate with future society
(i)~ future climate with future society

Climate Scenario

Current ,
Climate

Somo-economlc
Scenano '

Scenario -

Cuirent
Climate

FutUre_
Climate

Future
Cilimate
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.frem what exrsts teday' Atherough analysrs however would fa—‘ o
- vour-a look at all possibilities to: fully understand: the range of
:rmpacts and vulnerabllltles that may exist in. any part[cular sec--

- tion of the economy The focus is therefore to determine how that

'future society is gorng to deal with'the effects of climate at that

prolected penod Thrs is the basrs for rmpact assessment

: Whrlst the present socrety may be able to cope, and i is therefore
. not necessanly vulnerable to future climate condltlons the future .
' .--socrety may not.and vice versa This is the essence of vulnerab:l-

1ty assessment studles and rt determmes the pollcy decrsrons and

o flnancral plannrng that are necessary to deal w:th or adaptto, the
' rmpacts ot climate change on tuture socretres :

'.The populatrbn prOject1on' for Trmrd'ad and Tobago is expected to
be around 2.1 million by 2050 and 3.0 million by 2100. There is

expected to be a strong urban drift into the interior: of Tnnrdad .

- partrcularly into establrshed rural towns and vrllages Thrs wrll be

assoc;ated with a likely decentralrsatron by government outside .

- ‘of the main capital of Port of. Spain, causrng rncreased economrc_
.actrvrty ln these once margrnalrsed areas K ‘

Major rndustnal and agncultural water demands are expected to
develop whrch will’ create conflict with other users of water whose
numbers and demand are also expected to increase significantly. -

- ‘(Fletcher, WASA, personal communication). The economicbuffer -
of an expanding non—orl sector will continue o reduce the reli-
. ance of the economy on the farrly fragrle and- volatrle ol sector o
~and stabilise the local economy even further. However, the .
: economy is expected to marginalise certain groups already inthe -
low-income bracket because of srgnrfrcant demand and supply L

trends favourrng rncreasrng prrces for servrces

: Artrcle 2 of the Unrted Natlons Framework Conventron on Clr-‘_ L
" mate. Change explrc;tiy acknowledges the rmportance of natural -

' ecosystems food- productron and sustainable economic de\relope. ‘
~ment. The vulnerabrlrty of human health socio-econemic and'eco--
logical systems depends upon economic circumstances and-in- o
f.strtutlonal infrastructure. The vulnerable sectors in Trinidad and .

_Tobago are the terrestrial and aquatic ecosystems hydrology and

water resources management food and fibre production, hurman:

infrastructure and Human health. The terrestrial and_aqu_atrc eco- .
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systems in: Tnnldad ‘and Tobago that are susceptrbte 10 the im-

‘pacts of- cllmate change mclude the hl"S and mountains, rivers,

- streams, coastal systems and: oceans Since asugmfrcant propor-

 tion of the rural populatiori in Trinidad and Tobago depends onthe

‘surrounding environment for its fivelihood, the climatic effects on

' agriculture, forest products and fisheries is likely to aﬁect the pro-
duction of food and fibre.

 The key areas/sectors that are likely to be most vuinerable in-
“clude the Caroni Basin, coastal and other marine resources, wa-
ter.resources, forestry and land use and btodlversrry '

Caronl Basm

-Th|s is an area Iocated between the Northern Range and the
Central Range of Trinidad and is considered to. be most vulner-
_ab!e to the impacts of prolected climate change and sea-level
rise fOr the foliowrng reasons: - L

-'..(i), ' _‘It is the most densely populated area of the country and

" also has a coneentration of critical b10d1versrty, extending
fromthe coastal mangrove and swamp fnnges to the forested
Northern Range. Critical life- -sustaining f facilities-are located

within this belt, in particular the greatest reserves of surface

and ground waters which are used to supply’ most of the
present needs of the- rsland of Trmldad '

| "V(ii) _The Caronr Basrn is aIready under threat from poor land-'

use practices, rncludlng the . deforestatlon ‘of the Northemn
_ Range, which results in perenmal ﬂoodlng in the fower re-
gions of the Basin. The fresh-water resources within this

region have been deterioratrng rapld!y due to srltatlon aris-
~ ing-out of upstream deforestation as well as pollutron froma

multitude of small-scale industries, particularly pou!try rear-
ing and quarrying, despute eﬁorts to control and. reguiate
such activities. The srtuatlon is exacerbated by the increas-
‘lng use of pesticides and fertltlsers in: agncultural hoidmgs

:;é- Initial Natio;r‘mlr(_?ammum'mt‘ian of Trinidad and Tobage under the UNFCCE, .
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Coastal and other marine resources

‘Coral reefs

- The coral reéfs of Tobago are under-serious threat frombothsea- = -
level and ocean-temperature fise due to climate changes. The '
results of studies in the Caribbean have documented quite exten-
sive bleachrng resultrng from a 1°C rise in ocean temperature:

(Goreau et al., 1993; ‘Goreau and Hayes; 1994). At the
Culloden Reef in Tobago though not very extensive at all, Singh-
(1 997) found conclusive evidence of bleaching witha strong vari-

“etal influence. These: reports pomt to the. potentratly disastrous

effects of cl;mate change on the health of our:coral reefs and on
the downstream 1ndustnes that can be aﬁected '

‘The impacts of clrmate change and sea—level rise on the island of
Tobago would-have to.be’ caretulty cons;dered partrcutarly in re-
lation to the tourist industry and the coral resources of the island,
critical elements contrrbuttng to'its socio- economic development.

' There have been some prellmlnary analyses of satellite-derived
sea-surface temperature in relation to El Nifio episodes (Della
Harripaul, M.Sc. Thesis, UWI unpubllshed) This study revealed
the occurrence of higher- average sea-surface temperatures_
around Trinidad and Tobago'in El Nifio' years and coincided
with incidences of coral bleachrng in Tobago Higher sea sur-
face temperatures can therefore be expected to have signifi- -
cant deleterious - effects on coral communltres and mdrrectiy,
on coastal vulnerabillty ' e




Coastal erosmn
_The dynamlcs of coastal erosion are qu;te complex and predlc-
~ tions can be difficult, but definitely any rise in-sea level will ulti-
“mately intrude on coastal communities. Several coastal regrons
are also susceptible,-particularly to sea-level rise, and include
commtinities along the east, north-west and south- west coasts of
Trinidad and the south-west coast of Tobago. Evidence of en-

croachment, based on observations made during: 1990- 1996
: (Slngh 1997), already exists, particularly along the Trinidad coast-.

~ line on the south-east (Guayaguayare; = 2.5 m/yr) south’ (Los e
lros; =3 m/yr) and south-west (Coral Pt., lcacos; =~ 2 mfyr}. In "~

the latter, accretion is beirig observed close by at Punta del
Arenal at a rate of 2.3 m/yr. Such encroachmenthas often been
accompanied by severe denudatlon of the coastal- communr-
ties. Limited encroachment and erosion continué to be experl- -
enced in some coastal areas of Tobago, partlcularly the south--
west area, “from Scarborough to Lambeau, where there is &vi-
‘dence of erosion: Loss of coral reefs in these areas as.a result
~of lncreased bleachlng will result in enhanced coastal vulner-
abrllty and the |mpacts of sea-level rlse Consequently,A

'creased erosion is- llkely to be expected '

The Point Ltsas Industrlal Estate on. the west coast of Tr|n|dad
had. been developed on.some portion of. reclalmed land: and is
- now. one of the country s major-GDP provrders This. estate is just
above sea level and very vulnerable to sea-level rise and extreme

- tidal varlatlons In-addition to the vulnerablllty of physrcal infra-

structure there are. indirect economic implications. Protectlon of
‘ith|s area by means: of sea walls or other types. of batriers and
"protectlve optlons may be considered. Howevet, the. partlcular
~ “option wotild have to be assessed to avoid costly maladaptat;on -
-_;Relecatlon inland: and/or to higher ground is-an option-that may-
have to be conS|dered The feasibility of this option will depend on
1mpacts on land use as well as the cost of physrcal relocation,

- Additionally, -this- will result in mcreased population densuty with

- thé attendant problems of resource allocation and.use. Trinidad

~and’ Tobago already a small island state w:th limited land and

- other resources, may find difficulty in pursuing this path In some
- ¢circumstances the use of sea’ walls can be an option, but this is.
extremely expensn_/e.and_ not always very effective. '
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F |sher|es
In. addltron to the vulnerabrllty of"cor’
_creased sea surface temperature

i arpartrculartempera-' R

t -ture and: nutnent range for therr proper growth and development D

. Srltatron of the riversand pollution ofthe coastal marine. resources

" also create’ ‘sub-optimal condttlons for aquatlc life. Wlth the ex-.

| pected lncrease in human p0pulatlon the likely rmpacts of ¢li-

.. mate changé on marine resources, such as a reduction in manne-"- '
fishery. stock; could put serious strain: on:thie loe: [ food supply,

- _significant part of which i is- derrved frem fishing-activities. For. ex-'

-ample -over the period 1992 to 1995 th 'c'f‘ntry f_,tOtaI annualr '

shnmp landlngs ranged from apprommately 1:000.t0 2. 000 met- .

_rictonnes, with total annual. revenue’ ranging: from approxrmately_ '
TT$15 million to TT$33 million (Ftshenes Informatlon ‘Series No. -
9). Of this; exports ranged from 288 metnc tonnes in-1992to 500

_ metnc tonrigs in 1995: Impacts on. marme flsherles will also
'have socio-economic impacts:in terms of employment in this
_sector Protectlon of this rich food resource would therefore"

_ depend partly on the success of the- mltlgatron of mdlscnml- L
nate activities inland which cause pollut:on and sﬁtatron of the. ..
manne envrronments : S g

: Wetlands

The fresh-water Nanva Swamp is the largest and most drverse;'
-¢wetland ecosystem in Trinidad' and Tobago It.is: Iocated on. the
'-east coast of Trinidad and covers an. area of: approxrmately 6,000
- ha. There are numerous varieties: of plants and anl_mals w;thln '
" this: system. as the area is envrronmentally dlverse and ecologr- _
: -.oally complex: It is the' habltat of ‘a number of - hrghty sensitive
. species. of plants and anlmals Economrcally, direct consumptron' :
of the swamp resources ocours: mamly through the’ harvestmg of
~fish,.conch. and oysters. The area is also utilised for agncultural_ _
— _purposes—-——rlce farrntng and fruit and vegetable ultlvatron More - -
. than 90% of the swamp is less than 5t in elevation and:itis *
~ protected from ‘the Atlantic. Ocean by the Cocal Sand Bar. The .
- Nariva: Swamp has been shown to-be susceptlble to salt-water - R
- intrusion (Bacon et af;, 1979) andis therefore Iikely to.,be_extremelyﬁ .
' _.vulnerable to sea-level rise. S




Agncultural Sect

| Whlle agrlculrure

: economy (3.4% of GDP CSO-; 1999) a farrly Iarge proportron of
the populatlon depends in some way on the successful produc-_'
tion of majer commoditles such as sugar and toa Iesser extent .

coconuts;cifrus, cocoa, poultry, cattle and vegetable crops. While
a more. detailed assessment of the level of vulnerability within
these lndustnes is required; the fact that agncultural productron
depends on the water- suppty and the: atmosphenc temperature
“regime would rmply that this: mdustry ‘couild be susceptlble and
'vutnerable to any. changes that may occeur in the climate. -Sea-
level rise is more Ilkety to aﬁect the production of coconuts, which
tends-to be concentrated’ along the eastern and south—western
coasts.of Trlnldad -Higher temperatures compounded by lower

- rainfall or Iess ettective ralnfali could significantly reduce vyields -

throughout the’ ;ndustry Implementation of suitable land:re-

- form measures 'so that agriculture canbe practised on more -

su;table less fragz!e Iands where accessrballty to water and
other’ mputs is: greater -should a!tow farmers to adjust and deal
with’ extreme envrronmental cwcumstances in.a more effective
way. Encouragement of -soil management practlces that pre-
serve soil-quality to the extent that soils remain- at'a reason-

~ ably high tevel of- fertifity and productlwty, with .improved ca--
pacity to conserve m0|sture 'should also yleld the desired re-
sults and bensfits.. Practlces c¢an include minimum tillage and -

integrated plant nutrition, along with other sustamable soil man-
agement practices that conserve soil quahty in the Iong term,
allowing the soil's responsrve capacity and tolerance capabili-

ties to adverse weather condltlons to be mamtamed and or

| , rmproved (Brady and Werl 1999)

Sugar cane. preductton isa S|gnrtrcant agrlcultural actlwty in
Trinidad and Tebago. The performance of sugar cane in Trini-

dad for the period 1970 to 1995 was measured in relation to-
- _chmatrc c:rcumstances for the same perlod Sugar cane per-

formance was taken asithe meanﬂ--leld of cane per acre for all
the cane varlettes that had been'grown and for all the sites on
whrch they had been. grown. ‘Additional data from the sugar
‘industry were also utlllsed in the mvestrgatron including. the
'TC/TS ratio. (tonnes of cane to produce a tonne of sugar), the
- number of cane farmers and the amount of cane produced: by
the farmﬁers and by Caroni (1975) Limited (the single, state-
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g as monthiy and : nnuai means

: _lThe followmg non meteorologrcal varrables were also consrdered )
‘for their effect on sugar performance: ' '
iy - Percentage of farmers cane.in relatlon to total cane
« - ground o

- (i) . Number of farmers prowdmg cane
il . “Tonnes of cane per tonne of Sugar
g (tv) _Year of cane productron

' -thure 3 4 shows the performance of sugar cane. for the period .
s L 970 to: 1995 In the 19703 productlon was usualiy over 25 tonnes
' -.per acre. Afier : a sharp drp in the early 1980s, there was some

" fecovery. by the 1990s’ but performance was still. usually below‘
“levels of the early 1970s. Correlation between yleld of sugar cane
per acre and 96 mdependent variables-was catculated The inde-
.'pendent varlab!es represented ctlmatic condstrons and other rel-
‘ evant factors over the penod

PerAcre(Tonne} 32" ' T
30
284\
264
244
- o2d
204
18
18—y T T T
1970 7 1974 . 1878 1982 1986 1990 1994
©.1972 ¢ 1976 . 1980 1984 1988 1992
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The ‘major conclusrons to ‘be drawn from these flndmgs are that
- good sugar cane producﬂon was relatedto:.

(i) - years with higher numbers of farmers
(it - when the TC/TS ratio was high
(iif) lower rainfall with June berng a partlcularly crucial month
(iv)  cooler minimum temperatures particularly in the months of

- April and May in the previous year

(v) lower humidity, especially during the wet months from May
- to August :

The sugar performance data also indicate a gen‘era_t _decline in
_performance over the 26-year period. It should be noted that most

" Gilobal Circulation Models of the world’s climate suggest that with

'_enhanced global warming Trinidad and Tobago'should experi-
ence higher temperatures but, on average, !ower rainfall. Out-

- side of management. factors,. strong . relatronshlps were ob-
served between climate and this decline. In another study’

(Singh and El Maayar 1998), sugar cane yields were also found

- to-be likely to decrease with climate change in the future but
were shown to be related more so to increasing soil m01sture

stress in a warmer climate. :

- Anumber of notable fmdlngs were the negatrve relatlonshlps ex-
- isting between sugar cane yield and- mean minimum tempera-
ture and mean relative humidity in-the year just prior to harvest.
- The most important finding was the increase in mean minimum
temperatures, whereby for every 1°C rise the yield has reduced
by about 3 tonnes per acre. There is clearly a. strong sugges-

~ tion of diminishing sugar cane yields in a climate-change sce- -
‘nario where it is projected that there will bé an increase in
temperature and humidity. Adaptatron 10.a changing. climate -
may therefore involve the consideration of exploring options -

- of diversifying out of sugar to varying degrees or.introducing
-temperature -tolerant cultivars. Given that sugar cane showed
a negative relationship to these features, there are limited
~options for the industry, which may include; '
~ (i) - . continuing with sugar productron in the absence of vutner-
- -ability assessments for other €rops; -
‘(ii) focusing on expanding the acreage’ under the more re-
 sistant varieties and in the least susceptrble sectlons of
-the industry; : :
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S _(m) dlver5|fylng part'all Iy

B Water Resource Ma_r'_' gemen St

greatest senS|t' / ty to these lncreases_.n._ temperature and‘. .
~hurnidity; - - ‘ o ‘

,(|v) olwersrfymg completely out of sugar :nto ether crops and

- agrscultural activities Whlch though they may be more sen-
sntrve may not be as vulnerable '

These options offera S|gn|f|cant challenge to the eX|st|ng agri-

_ culture and socio- economic framework Athorough vulnerabil-

ity analysis of the sugar mdustry to climate change and the
diversmcatjon optlons “available, includlng apprOprlate cost-

. beneflt analyses would:be Cl’ltlcal to gwde the demsron mak—

lng process in thls context

Water resources |

A major concermn IS that there 'are still many communltres W|thout
a regular: supply of plpe-borne water desplte efforts to overcome

this problem. The main sources of- potable water-are ground wa-

ter (coastal aqun‘ers of. north—west Trinidad and south-west To-

: bago) and the surface water systems of Caroni, Matura,.South

Oropouche and Courland in Tobago (Trmrdad and Tobago Water
Services Limited, 1998) ‘The main demands are from domestic

and industrial users with limited- supply going towards agriculture

and other activities. Essentlally, the problem is not really.one of

| supply; rather itis one of access. Management lmprovements can

resultin an improved supply, even in éxtreme drought periods, by
utilising more of the: ground -water reserves and reducing on wast-

“ageflossin lines, whrch at present is around 50% or more (Fletcher

WASA personal communlcatlon)

in general average water su;;pl:es ln,Trlnrdad and Tobago are

adequate: for. prolected uses.to 2025,/and in the driest month in
1997 (taken as abase year) thi supplre for Frinidad. dsa whole -
slightly exceed: (by 27%) pro;ect ds assuming no: |m--

pact of climate change. (Mi

However some recent pro;ectlon 5-of uture cllmate change (e g
Hadley Centre, UK Meteorologlcal Ofllce model output) suggest

~ _that, on average ‘Trinidad and Tobago could- have srgnmcantly

less rainfall in a warmer world by 2050. Evaporation will increase
asthe temperature mcreases already experlenced in Trlnldad and'

-‘out of sugar ln the areas showrng the o |




| -Tebago contrnue and as climate projections 1nd|cate The rncreased -
. drought prolected may be associated with-more El Nrno—hke cons"
_,drtlons ind greenhouse-forced world.: From.past El.Nifio expen-'

ence; this would. suggest that dner-than normal condrtrons might
- occeur, ‘especially in the typical El Nifio penod of. m1d~year one year

to mid-year the next. In addition, salt- water lntrusron into: coasta!- |

- aquifers as a result of sea-level rise may provrde rncreased pres-
sure on potable supplres S

These pro;ectrons indicate the need to buﬂd more resilience into
water management systems In partrcu!ar the incorporation. of ptau-
“sible climate scenarios into the Water Resources Management

~Strategy and the. analysrs of future needs. and supplxes can pro-
vide-an assessment of the. runotf relationshrp to rainfall-for the ~

‘four major watersheds of Trinidad and Tobago (Caronl Courland
‘Matura and South Oropouche). This should givean initial |nd|ca-_
tion of changes in yield that could oceur with ralnfatl changes as-
socrated with the |mpacts of chmate change

| More stringent complrance by users of: water use of controlted-

metenng devices in homes and public places and the adoptlon of |

' ,watershed management practices that minimise erosron andcon-

setve rainfall are also ways of adapting to the rmpacts ofcli-

_ mate change on water resources. Presently; the Government is
seeking to.meet the. present and anticipated increases in in-

- dustrial demand by using desallnated water. Itis. proposed that
the potable water presently used in mdustry wrll be dlverted to

L -other domestlc uses

'tn add:tron itis recogmsed that |mproved drought management -

- and’ response capability, making use of El Nifio predrctrons now
: 'avatlable can result i in the reductron of flood damage

Forestry and Iand
B .The forest resources are also. vulnerable because of unsurtable
-'and unsustarnabie practrces along with-the: rnherent fraglllty of
g :_the forest ecosystems This is: espema!ly s0'sin ""the forest soils

-are’ hrghly erodible and susceptrble toland shppage 'Land demand .
" 'for habitat and agnculture places further pressures on the forestry '
sector. As a result, unplanned practrces that expose bare soil, such

. as slash-and-burn.agriculture, squattrng, excessive logging and
o natural and set flres cause severe damage to the forest ecosys-
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not easrly controlled — destroy vegetatlve

result, silting and tloodmg in low—lymg areas become more prob- '_
lematic. Control of these activities could go a long way to coping.

with future climate changes. It is envisaged that implementation =

and enforcement of the present forestry pollcy should provrde an' _
adequate set of protocols for sustalned use and: conservatron of
the forest and watershed resources of the lslands.? ERR :

BiodVersity i

The blodlversrty of Tnnldad and Tobag_‘ ), bsi __rac"ensed Iargely

-as.aresult-of the chmatrc reglme rs'therefor-e most’ lrkely to be

'adverse!y affected by any change in the climate. The pro;ected.

changes in-climatic factors such as rn0|sture temperature and

precipitation, ali-of which. are’ |mportant to the terrestrial.ecosys--

temsof Tnnrdad and Tobago;: may resultin changes such as forest
- coverand spec:es drversrty Much ofthe attractrens wnthrn the tour-
~ism industry depend onthe diversity ot the brologlcal resources of -
both islands, but more so of Trinidad. Changmg climate and sea- .

level rise can also alter the wetland areas, parttcularly in: Trmfdad
through salt-water rntruslon The coral reefs of Tobago are sus-
ceptible to both mcreasrng sea.: temperature and tidat modrfrca—'-

- tions. Adverse effects on. biodlverSlty are likely: o have indrrect

impacts on other sectors such-as agnculture and,. by extension, -
human health and. assocrated socro-economtc rmpacts Control~
led activities in the natural ecosystems assessments of: eco -tour-
ism -activities and loadmg pressures in. these enwronments may

'gu:de the development of better management systems.to-con-

serve blodrversﬂy and sustain w1IdI|fe_ However, conservatron ef-
forts are expected to be eflectrve only to. _rted extent in, adapt—,
rng to cllmate change and it wrll be’ Iargely leftto global mlttgatron .
ot clfmate change to avond or mlnlmlse ‘rmpacts on blodwerSIty

Human health

'The health rmplrcaﬂons of clrmate change for Trrnldad and Tobago '
are related to Balbus et af's (1998) descnptlon of the diverse pat-

terns of negatrve eflects that are llkely due to a changlng cllmate:
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“"eratures arid tnbre sfratic rairifall re-

»_may become ewdent W|th more high- temperature eplsodes in fu-
' ture. -n addrtlon wrth atmospherrc humldlty expected to increase,
the ¢ stress’ of heatwaves on humans- will be augmented This is
partrcu!arly a concern for the elderly and infirm citizens and for
‘outdoor workers. A further factor is that hot spells are usually ac-
'companled by rncreased concentration of air pollution in urban
‘areas, causing problems (resplratory, allergic and: physiological
' ~.d|sord_ers) espema_tly for.chrldren and asthmatrcs

It is not clear how mdlrect effects of climate change such as in-
- _creases in the potentral transmission. of vecior-borne diseases
asa result of extension. of geographical range and season of vec-
~ tor organisms, may affect Trinidad and Tobago. While the country

is potentrally vulnerable to anincrease.in dengue feveritransmit-

ted: by the vector Aedes aegypti, the mosqurto can already be
found in all parts of the country

Apart trom the dlrect effects on the prevalence of the dsseases
~already given, there are many indirect effects resultrng from a

- contaminated and Iimrted water supply and more polluted at-
- mosphere that encourage ill-health in a number of ways. Also,
the negatrve effects of-climate change on agncultural produc—
tion"and maintenance of the watersheds will lead to nutritional

~ deficiencies and limited access to basic needs by an expand-'

ing proport:on of the p0pulat|on which will have deleterious
- health consequences. Addmonally, the risks of drownlng and
other. accidents: related to tloodmg in low- -lying areas and near

the coastline are’ real in a scenario of rising sea Ievels and -

- more. frequent storm events

It is expected that proper management of the water resources

~ sector would buffer health impacts due to impacts on the potable

water supply Adaptive options to reduce health impacts . of cli-

 “mate’ change may include the lmprovement of primary. health. This

_ _fof course will also have indirect socro economic ‘effects, which
cannot be quantlfled at thls time.
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rarnfall is restrlc ed. hIS r ,sults in Iarge runoff volumes ocour-'
rrng Whlch can _be compounded by rlsmg sea !evels causrng '

o,ncanes

| Vulnerablhty of the Energy Sector I

L The energy—related subésectors and actlvrtres most sensrtrve .
‘o clrmate change i ciud-e L - :

{i) agro rndustry_ o

(u) energy demand

Agro mdustry

, As :ndlcated the major agro mdustry in Tnmdad and Tobago is
the sugar-cane mdustry which’ occuplee a large portion of the

landmass of Trinidad and utilises energy for farm activities and -
eIectncﬂy generatro ‘?Iectrlcrty is generated from bagasse, -
‘the ¢ane-s da '-1b|omass for provrding powerto the refineries.
_Any cllmatlo changes that affect the. productlon of bromass may
. increase the total cost of productron as the mdustry will de-
pend more on an externally generated power supply

Energydemand_ - _,

CI|mat|c changes Ieadmg to mcreased temperatures an‘d hu-

-midity in Trmldad and Tobago are hkely 1o result in the in-

, jcreased use of air- condltlonlng and fans and an increase |n
' energy demand -




T’ourlsm -

} One of the notable |mpacts of clrmate change w1II be on the
growmg phllosophy of a tourism- oriented culture bemg seeded

‘and nursed in Trinidad: and Tobago. Stress, in: -any. way, ‘within

the islands, wnl hinder significant developments and strides to
‘be made-in this area, since tourists are not likely to travel to
plaoes_ where diseases are prevalent, where water quality is
poor and -where beaches and other tourist sites are affected

negatively. The concept of product development and product

 variability, when applied properly, can result in a product that

can guarantee a sustained tourist industry. While there are some

“areas that will be unavoidably more likely to-be affected by the

o changmg climate, part:cutarly due to sea-level rise, effective -
management of those that are more resrlrent can be developed

and promoted

Relatwe vulnerabltlttes and prtorltles

There exists a web- of mteractlons among the sectors ot the

economy that makes it highly unreallstic to consider the impacts

of climate and sea-level change on any sector of the economy'in
isolation from the rest. At the same time. there are key sectors that
are most vulnerable for a number of reasons ‘some biophysi-
~ cal, others socio-economical and even political. Either way, pri-
orities w;II have to be set to target those areas that are identi-
- fiedds belng most vulnerable. Table 3.1 attempts to represent
the relative vulnerabilities of the most sensitive sectors in Trlm-

- dad: and Tobago mformed by expert 1udgment and through con- -

sultatlons
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~Thé most: vulnerable sectors as evrdenced by the Iargest num-

- bersin the: fmal row, are: Ilkely to be water resources and agnoul-
_ture and, to a Iesser extent, the coastal' and marme respurces,
forestry, health’ and tounsm sectors The main flndmgs and meas-

ures are as follows

.

(i)

(iii)

(iv)

Impacts on the lndustrlal and urban developments are not .

S0 seve re..

As far as the water resources sector is concerned, adapta-
tion opportunities may exist in the implementation of inte-
grated water resources planning and management meas-
ures. Thisis expected to ‘address the water allocation princi-
plesi in relation to the agncultural industrial and tourism sec-
tors, under the climate-change and sea-level-rise scenarios,
while taking into conSIderatlon the enwronmental and SOCIO-
economlc prolectlons :

- The Government,. along w1th rndustrlal agenc:ies is already

taking on‘board issues. suchas water reuse efficiencies and.

clean and efficient technologies. with accompanying incen-

_ twes/rewards and penalties for conformance and non-con-
formance respectlvely This extends into the transport sector

where emphasis is now being placed on the use of natural
gasasaless carbon-mtenswe fuel to replace the heavier, more
polluting fuels that are presently in use. Such efforts. will also
serve to reduce greenhouse gas emissions from this sector
and fo obviate the need for sudden and direct interventions and
controls on the 1ndustnal sector in: the medium to Iong terms.

The. necessary regulatlons and laws are bemg introduced in

‘order to minimise the impacts.on the land, air and water en-

vironments.arising from the disposal of pollutants. In this way,

the impacts of ollmate change-and sea-level rise should not

V) -

(vi)

.exacerbate these enwronmental problems

.A watershed management programme is already under way
- withinb both Trinidad and-Tobago, which should see the. adop-
tion of more sustainable agrloultural practlces as well as re-

and aﬁorestatuon

Possrble measures to be lmplemented may mclude an inten-
_sive ongomg research programme 1o investigate the issues
~of crop su1tab|l|ty, dlverSIflcatlon and resmency in the face of




the prolected risesin temperature and sea levels The same i
- would apply to the areas of’ protectlon of the blodrversny
and coastal fnnges and marme resources o :

Beneflt-cost analyses should inform the. efllcacy of the possrble{ ;
: adaptatlon measures outlined above, partlcularly trom a techno-
log|cal perspectlve and risk of implementing maladaptatlon op-
tions. However, the required human capacity and funding to-con-
" duct such-research and studies wili have to be enhanced where
available.and sourced as necessary. Addltlonally, a comprehen-
sive publlc awareness and educatron programme rmplemented 7

" tofacilitate an appreciation of and buy—m in-relation to the issues

of cllmate change- and sea-ievel rise and their appurtenant im-
) pacts wrll engender the -cooperative. spirit in- frndlng more eflr- '
C|ent ways to adapt to clrmate-change lmpacts T ;__ e

| Socm economlc rmpacts of vulnerab:llty and i

1 adaptatron to clrmattc change

'ln the short to medlum term, the. economy of Tnnldad andTobago _

s likely to continue 1o be dominated by the development of the
_industrial sector in order to meet the objectives of ecanomic de-

velopment and increasing the: quality of life of its citizens. Desplte '

- the identified adaptatlon opportunities; it is ‘recognised that im-

'plementatlon of any such option is likely to be challenged by the
non-avarlabllrty of the suitable and relevant technology, flnanclng -
and human techmcal capacrty Such effoits may resultinthe com-.. -
,promrse of the. country’s economic and somal development whrch

at thls time, cannot be afforded : - :

The toregorng sections explored the lmpacts of cllmate change in-
terms of the most vulnerable areas, namely water resources,
'»agnculture and housing and urban developments It was noted
that the socrety and economy of Tnmdad and Tobago: would be
~different in 2050 relative to somo-economlc realities in 1999. To.
'--adequately assess- the socio-economic |mpacts of wlnerabllrty o

‘and-adaptation to climate change, ‘there is'a needto assess the, -

hkely eX0genous economic trends that W|Il :mpact on the current .
dominant socio-economic modes; the rmpact of the. endogenous
‘behaviour of micro-economic and social actors and-of socio-eco-
- nomic policy undertaken both in response to; but also independ-
ent of, these exogenous economic trends andthe. inﬂuence of
climate change on this socio- economlc scenano and how these .
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-can be accommodated or: adapted to. This is a-5|gn|f|cant chal-' :
. -Ienge and only some: Ilmlted mferences can be made.at thls time.
The likely socio- economic impacts are glven for the sugar lndus-' '

try and the: water resources sector.

Sugarcane

It may be that exogenous economac trends w:ll |mpact earher than
climate change on the sugar lndustry Notwuthstandlng, three main

. adaptation options are considered for the sugar industry in terms
of the assessed vulnerability of the sugar industry. -

~ Thereis an obvious need for an analysis of the economic vulner-
ability of the sugar lndustry rélative to diversification optlons be-

B fore any. adaptatton option can be considered, particularly in the
- context of the employment figures in this-sector. Table 3. 2 below

shows that the sugar industry is a direct employer of some 13,000

- people. This number is likely to be at least double when indirect
employment is taken into: account Socm-economlc impacts as a

. result of climate change on the sugar 1ndustry are therefore Iskety
to be S|gmt|cant

) __: 5112 :-1:05'2 -.-“57'99 11963 | 85 -

5185 ‘_f'—ftdts' 598_8 | 12188 '-'se 7.
552'_2.i-._ '. 1029:_ 5.3'0?' 12358 N 107
5631 :7"-1992 5825 12543 108

1o-_118'2c7" -'
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20771

" Source; Caroni 1975 Limited, unpublished dita: .
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Water resources

' The |ssue_of wat, rresources IS ef fun _amental lr_nportance to the
80Cio-economics. of Trrnrdad and Tobago given thatall of the popu—

" lation depends: on ‘water while many mdustnes have. substantlal
water. utifisation; Ho
‘need for more- detarled analysrs to- ascertain the. refatlve‘
‘vulnerabilities of major: watersheds in Trmldad and Tobago to cli-

owever as with: the: ‘sugar: industry, there is

mate change (mcludmg alternatlve water sources from _
groundwater and desahnatron)

,There is a substantlal dependence on water resources from the'
Northern' Range The socio-economic impacts of climate change
on water resources-are trkely to be rriore w1deSpread given the -
overlaps in potable water supply and secondary health rmpacts




Technology Needs, Capacity |
Building and Research and |

As a party to the Unlted Natlons Framework Conventlon on -
Climate Change (UNFCCC) Trinidad and Tobago is commltted _
to working towards the achievement of the uitimate. objective of*
the Convention. “Trinidad and Tobago has. only recently startedto
put in place the precondmons for. grappiing with- ‘environmental

" polilution control. The. steps taken so far include the: settmg upof -
the Environmental Management Authonty and estabhshment of

"~ the Ministry of Environment, along with the promulgatlon of rel-

: evant environmental management Eeg|slat|on Desplte the Gov-
emment’s effort to deal with the challenges inherent in achieving
a state of sustainable growth and’ development there are major
'_challenges to be faced in advancmg toward this goal

A wide range of enwronmentally sound technologfes that have
“beén developed internationally are available, and it is possible '
in principle to formulate approaches by which environmental
poilution can be addressed. However, the identification of ex- -
isting barriers.in-gaining access to, adaptmg and applying such
- technology at an affordable cost will be one of. the-major chal- Lo
. lenges for the future if Trinidad and Tobago is to play a respon- o
sible role in’ furthermg eﬂorts to achieve the ultlmate objectlve“ ' ' ' S
o of the Conventlon : : :

o Tnnldad and Tobago whlle accounting for a mlnuscu|e fractlon of
' .gtobal greenhouse gas emissions, recognises adaptatlon optlons
asa pnonty compared to GHG emissions abatement at this time.
~The country is therefore now faced with the task of addressing,
on a prioritised basis, adaptation to the myriad impacts of climate: -
o _change taking into con3|derat|on lts sectoral vulnerablllty assess-. -
fment to date.

_Atread'y faced with the attendant challenges that have come to
- characterise Small Istand Developing States;, lncludlng severe limi-
tations of and pressures on its land and other resource bases,
‘_3 Trlmdad and Tobago must now seek ways to mitigate and adapt




', -”'rncorporate adaptatron,a i
'ment objectrves a consequenc

' 'grammes

_ _One of the most crrttcai aspects ot adaptatron ptannzng to,

- climate change is the. abilrty to contcnuously assess the- vul—
nerability and adaptatron optrons in the vanous sectors with
- a high degrée of certainty. This is especially essentrai when
~ planning for clrmate charrge the _rmpacts f:whlch are Iikely'

to vary as the science. becomes cleal . This will al_so avoid -

“the |mplementatron of costly malad_aptatron optrons' oa srg- -

“nificant’extent.: As part of the'regronal prorect Caribbean: .-
Planning for Adaptatlon to Global Climate Change (CPACC) -

- Trinidad and Tobago has already begun {o assess various
approaches toward plannrng for adaptation under-this -
project. However, there are national issties .and prrontles.

that haveto be addressed in order fomake adaptatron plan-. R

ning a. comprehensrve and cngomg actrvrty

' _Presently, there are reccgnrsed lacunae in the rnstltutronatﬂ '
and rntellectuai capacrty requrred to fulty comprehend on
- @n ongoing basrs required technelogy needs as well as
assessment of those needs; to adequately address the im-
" pacts of clrmate change This is the case across: atl seciors.
‘Accordingly, and in keeprng ‘with the commitmentsof- alt
- partres under Article 4 of the: UNFCCC ' he fotlowrng sec-

tions seek: to |dentlfy approaches 10 assrs A 'mplementrng : -

- the Convention.: Specrtlcally, the: capacrty and technolcgr-
‘cal needs to- be addressed for the adequate: and compre- -
'-hensrve approaches to mltrgatrng the: |mpacts of climate

- change and assessrng the most ccst-etfectrve adaptatron”
optrons are hrghlrghted ' y
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lnstitutlonal strengthenrng, trammg and
education

T -enhancement of endogenous. competence foreﬂectlve par- :
' '.t|C|pat|on in clrmate change matters ‘cannot be. over-stressed ,

‘,Tramrng and educatlon are critical components towards thls end.
Consistent with the provrsrons of Article 6 of the UNFCCC the
' followmg approaches ‘may be pursued:

(i) . Training of iocal personnel in predictive. computer model-

-Ilng and mterpretation of models for. Global Change Sce-
“harios as well as trainrng and “know-how” in. conductmg in-.

—tegrated chmate change impact ¢ assessment;

f(.ii) Tramrng in- conductlng technology and capacity needs- '

L 'assessment relevant1o cllmate change;
~L (i) Development ofa: progfamme of action for data collectron

using Geographic Information Systems.in. orderto help plan- -

: ners update their databases periodicailly; .

~ (iv)  Evaluation of the indirect effects of cllmate change on the
L various ‘socio- economlc sectors

W) - Enhancement of the physmal and human mfrastructure in

- key govemmentai departments for data coltectlon

In this regard, a regronal approach may achleve the desrred ben-
efits.. Thus, the establtshment of a regional centre of excellence

}can fulfrl the role of provrdmg and facilitating research on climate -

- science, tramlng and keeping ; all stakeholders up to date on the
E|mpact adaptatlon and rnltlgatron of climate change specific to
‘Small Island Developrng “States: The: centre may also assume

~ theroleofa cleannghouse on cllmate—change issues, mcludlng'
o adaptatron technologies, as well as the surtabllxty and adaptabil-

. ity ofthese technologles Furthet, networkrng the centre with other
o lnstrtutrons regronally and internatlonally, will allow a pooling of

. resources; thus enabling the exchange of information and tech- |

nrcal personnel as well as undertaklng col|aboratwe research

!. [Tnitial Nationial .Camriiunica_tion of Trinidad and Tobags under the UNFCCC '
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- _.Greenhouse Gas: Inventory were based on surveys '

_ tion provided by the Central ‘Statistical Office, the: Cen't—ral Bank :
- of the privaite 'sector. These estimates were: not corroborated by
direct measurements In" other cases such as in the Agnculture

Land Use. Change and Forestry, and Waste Sectors there were

- _obvious data gaps. In those sectors where. data was available,
A _--the uncerta:nttes assocrated with the- frgure could not be ad-

B dressed. A seneus concern in this area is the wide applrcatlon of

detault emission factors in. the vanous sectors.in estimating GHG

o emissions. The uncertalnty in the generated values could not be

_ addressed As such; final emlssron estimates could be overesti-
~"mated. Accordlngly, _emrssmn factors that reflect the local or re- -
gronat scenano would have to: be developed in the tuture

'For the. sake ot contrnurty and ease of comptlrng future GHG in-

) ventories, the ‘Government will seek support in developtng suit-
able. databases orin adaptlng and applying existing: databases

~that can. accommodate the data requrrements of the tPCC re—' -

' —,port{ng format

B Tnnldad and Tobago has a relatrvely s19n|f|cant mdustrlat sector.

= based pnnc:patly on the petroleum and petrochemtcat rndustrtes
Consequently, industrial activities in the countw mciude petro-
' ‘Ieum refining, natural gas Itquefactton ‘methanol and ammonra/:
- urea productlon as well as the productron of steel and cement '

;sumptton atready a clean fuel and less carbon intensive, etther

forthe generation. of ‘energy. or as a 'source’ of raw matenal ‘Gov-

"ernment policy is to pursue the use of renewable sources:of en-

' ergy where feasible, In this regard Governmentwrtl seekthenec- . -
essary. support required. forcontmurng research and devetopment .

of. potentlal renewable energy sources as well as encourage in-
vestment to promote envrronmentatly sound technologres in these
areas. -

_ .AII these mdustrtat activities depend heavily on natural gas con-




The Transport Sector

CAs explalned in Chapter 2 the energy utlllsatron rate from the
- _Transportatlon Sector in Trinldad and Tobago mcreased as ex- _

pected; between 1990 and. 1994 Flellance on the importation of
used vehicles to afford the average cmzen some level of relief
~would have to be managed in the context of minimising any future
pollution problems. arising therefrom. In- order to achieve such
managément objectives, the Government wilf seek the requrred

support for the research to evaluate the fuel efficiency and green-- -
house gas emission rates of the various automobile populat:ons '
‘used in Trinidad and Tobago. A ma]or component of this initiative - .

will be the development of the necessary technology in maximis-

‘ing'the use of natural gas-as an alternative fuel for veh|cles orthe

‘ -development of alternatlve fuels such as alcohol

Although not a substantlal contrlbutor to GDP the Government is

E pursumg an-agriculture: pollcy that-aims to, rnter alia, -

e Increase agricultural productlon whlle susta:nlng the renew- ‘

able natural resources-and ecosystems

. . Increase mcomes using strategies that are sustamable and -
con5|stent with internafional trade and envrronmental agree- :

ments and market-oriented agrrcultural systems;
. Promoie: development of agro- mdustrles and-the sustain-
able utilisation and conservat:on of ecosystems and: spe—
_cies as sources of employment

. o Reduce the imbalance on: the. balance of payments (forergn |
' exchange) accountforfood i.e. towards food self—sufflcrency,_ -

K Promote private lnvestment in agnculture

- Foster development and appllcatron of. cost-eflectrve tech- '

nologles that meet the needs of stakeholders

e Conserve and sustainably manage the marine resources '

agrlcultural land forests, ecosystems and b|ologlcal herit-

age.of the country for the benefrt of present and future gen- K -

eratlons

- To 'e’ffect'ively i'm'plement these p_olicy eoptiOn's;fplahning- in the
‘context of the impacts of climate change has to be adopted.
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Accordlngly, Government will seek the necessary assrstance te

inter alia, burld capacny for the

(i) Conduct of research in order to document and make recom-
mendatlons as necessary for the various soil management
practices in order to arrive at the best sustainable option;

(i) Investigation of crop suitability, diversification and resalfency

“in the face of projected risés in temperature and sea levels;

(iii)- Modelllng of crops’ and’ anlmals climate mteractlons 1o-

gether with their economic implications;

(iv) Application of the most smtable enwronmentally sound tech- '

‘nologies. -

High uncertainties were observed in the Land Use Change and

Forestry Sector durlng the compllation of the greenhouse gas

inventory. Thrs was due o the continuously chang:ng pattern of

land management and the uncertalntles surroundmg changes n.
woody biomass stocks; forest:and grassland conversion, aban- -

donment of managed lands and land-use change. A: large part of
the uncertainties resulted from the absence of ground-truth data.
The Government will therefore examine optlons towards provid-

.ing this ‘ground- -truth data by seekmg the: necessary fundlng and

technical assistance. Part of this approach wiil be to determine
the land-use and forestry types and sizes and their propenstty to

_act as sources or smks of greenhcuse gases S

The main issue |dent|f|ed in thls ‘sector:is the' tnadequacy of in-
formation on the quantrty of solid waste generated The develop-
ment of suitable emission. factors for this: sector is critical for the.
proper reportlng of GHG emrssrons in. addltlon pemnent data

- were'lacking on the: blodegradable content of solid: wastes, the
fraction of wastewater that undergoes treatment the: quantlty of

sludge formed during wastewater treatment -and the types of
treatment plants and thelr eﬁiCIenmes This.is. largely-asa result
of msuﬂtment capacity to address these problems Accordlngly,

st
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