International Council for Science

ICSU

D Carlson
Director, WWCRP

World Climate Research Programme

80°11°9102 DJ004NN dHOM



WCRP UNFCCC 2016.11.08

\.

World Climate Research Programme

Decade C

Season

Week entury

AlnoSpere Ocean

>N N

(4

o~

Heat Carbon Water
@) I @& <B~Icsu

WMO ©10C



WCRP UNFCCC 2016.11.08

World Climate Research Programme

Indicators of the entire system?

Decade C

Season

Week entury




WCRP UNFCCC 2016.11.08

WCRP.#®

World Climate Research Programme

Indicators of the entire system?

¢ Heat/energy
e Carbon - CO2and CHa4
o Sea Level (heat & water)

Decade

Week Season C

t \’I t
. - t Az w
¢ PN - 31‘-.
. -~ ‘l P i Y

Aim@gph@r@ Lamne Ocean leer.

entury

ﬁiﬂ’
Heat Carbon Water
m

il

=/

“\2
m\
Y
)
W
C

International Council for Science




WCRP UNFCCC 2016.11.08

WCRP.&®

World Climate Research Programme

Indicators of the entire system?

¢ Heat/energy
e Carbon - CO2and CHa4
o Sea Level (heat & water)

As budgets: inputs - outputs = net change
Week C

& dd O 4

Decade

Season entury

LN

t
‘.’a N » -
Dy LN B0
- el AeeA

Amosplhere - Lane - Ocean Ice
/‘ﬂ w
& /& 4‘ il ~
Heat Carbon Water




WCRP UNFCCC 2016.11.08

WCRP.&®

World Climate Research Programme

Indicators of the entire system?

¢ Heat/energy
e Carbon - CO2and CHa4
o Sea Level (heat & water)

As budgets: sources - sinks = net change
Week C

& dd O 4

Decade

Season entury

LN

t
‘.’a N » -
Dy LN B0
- el AeeA

Amosplhere - Lane - Ocean Ice
/‘ﬂ w
& /& 4‘ il ~
Heat Carbon Water




WCRP UNFCCC 2016.11.08

Sea Level

: -':'4

World Climate Research Programme

Sea Level CCI ECV v1.1 [1993-2014] ESA/CLS/LEGOS

mean sea level trends (mm/yr)

10 3 0 3 10

WMO ©10C



WCRP UNFCCC 2016.11.08

WERP @ Sea Level

World Climate Research Programme

Sea Level CCIECV vl.] [1993 2014] ESNCLS/LEGOS

T Y T T 1 L T T f T
- —"
F - -~ -h) e ;

Budget: Local total = global mean rise + reg|onal varlablllty g
+ local oceanic processes + vertical land motions i~

-
© 4

0 100 200 500
mean sea level trends {mm/yr)
10 5 0 5 10
WO ioc

International Council for Science



WCRP UNFCCC 2016.11.08

Carbon - CO;

World Climatb®&esearch Programme | | | | |

Emissions

Partitioning

-8 Global Carbon Project:
ESSD-2016-51

—‘

_12 | | | | | |
1880 1900 1920 1940 1960 1980

Time (yr)

N
o
(@]
—pn O
| N
o
N
o




WCRP UNFCCC 2016.11.08

World Climatb®&esearch Programme | | | | |

-12

Carbon - CO;

/

Fossil fuels and industry

- Land-use change . . ‘
= Budget: emissions + land use change =
— - atmospheric concentration + ocean sink

+ [and sink

Partitioning

Global Carbon Project:
ESSD-2016-51

T

| | | | | | |
1880 1900 1920 1940 1960 1980 2000

@) @ @

Time (yr)

2020

Emissions o~ /-: :

International Council for Science



WCRP UNFCCC 2016.11.08

WCRP

Wf.

,.1

World Climate Research Programme

Carbon - CHg4

450

— 400

< RCP3PD
RCP6

EDGARV42 FT2012

+ EDGARv42ext
+ EDGARV42FT2010

GAINS-ECLIPSESa

350

Methane emissions (Tg.yr’

300

“‘
A
L ]

*
1“
L )

- Global Carbon Project: .. -
_ 9. -
I ESSD-2016-25 “e. |
250 —] — | ]
2000 2005 2010 2015 2020
Years
(Y T (4



WCRP UNFCCC 2016.11.08

WCRP 3

WY i)

4

World Climate Research Programme

Carbon - CHg4

450 | - I |
: ............. o RCP3PD | :
- o Budget: atmospheric concentration = natural .
100LL +—— sources + anthropogenic sources - chemical losses .« _
= +—
e "E vaAZext ad -
2 b + EDGARV42FT2010 o i
Y _ GAINS-ECLIPSESa o 1
S
@ 350
&
)
)
S
[
= 300
- Global Carbon Project: . -
I ESSD-2016-25 e
250 — —— | ]
2000 2005 2010 2015
Years




Earth’s energy imbalance

garth's energy imbalance: < ‘
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Earth’s energy imbalance

garth's energy imbalance: < ‘
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Budget: incoming solar radiation =
outgoing radiation + ocean heat
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Energy versus surface temperature
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Energy versus ocean heat content
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Indicators of the entire system?

¢ Heat/energy
e Carbon - CO2 and CHy
o Sea Level (heat & water)

* Assembled & calibrated by large teams of researchers
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Indicators of the entire system?

¢ Heat/energy
e Carbon - CO2 and CHy
o Sea Level (heat & water)

* Assembled & calibrated by large teams of researchers
* Open access!!
* Reviewed and published in ESSD

* Annual (?) timescales
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