FMOBAJIbHASI CUCTEMA
HAB/TIOAEHUUN 3A K/IUMATOM
HEYCTAHHO C/IEZVM 3A K/MATOM

Do, How GCOS and WCRP can work together
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Demand for information about climate and its impacts is increasing and changing

« The Global Climate Observing System has been
very sucessful in allowing the IPCC to identify and
project climate change and attribute this to
human activities

 Now that ‘Supporting
— the frequency of extreme weather events is Climate
i i Services
increasin 0 ’
9 . L . ] . . Attrlbutlng Adaptation
— the vulnerability of people living in high-risk areas is Climate and
growing. Change to Mitigation

‘ Human
Understanding Activities
and predicting

— concerns are increasing about issues such as food
security and migration

— UNFCCC Paris Agreement focuses on adaptation and global climate
mitigation change
O
. . . . Climate
« This demands higher resolution climate monitoring

observations and occasionally variable
specifications (e.g for GHGs)
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Sustained Observations
(Both in situ and satellite)

Decision Making

Validation, QA,
Data“_‘_“:--,., data storage,

processing and
distribution

WMO oc e environment Production of Climate Data

Climate Services & Informatlon

Applications

Science, Services, Policy
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GCOS ECVs “monitor” the Earth’s water, energy and carbon cycle

Upper-air Atmosphere
Surface Atmosphere
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Subsurface Ocean Physics




GCOS IP 2022

» Every 5 years, Implementation Plans are The 2022 GCOS Implementation Plan
prepared to address gaps and
iImprovements in the observing system.
This will be the fourth such plan and
submitted to the UNFCCC before COP27
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« It provides guidance to the component
observing systems that contribute to
global climate monitoring e.g. WMO,
GOOS, WGClimate, Global Terrestrial

Networks ...

SRSIRWM AL

@®GCOS | @ m® 3 UNe

nnnnnnnnnnn



Themes for action identified in the GCOS IP

A. Ensuring Sustainability

B. Filling Data Gaps

C. Improving Data Utility

. D. Managing Data

E. Engaging with countries

Sustainability

Areas for
improvement
in global
climate
observations

Recommended Actions

F. Emerging Needs
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Three cycles, three GCOS papers

o Reviews of Geophysics’ =}

IO o N REVIEW ARTICLE How Well Do We Understand the Land-Ocean-Atmosphere
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W Key Points; David Crisp! \, Han Dolman?3 (), Toste Tanhua* ', Galen A. McKinley® ),

* Anthropogenic CO, emissions would Judith Hauck® (', Ana Bastos’ (", Stephen Sitch® ©, Simon Eggleston’, and Valentin Aich®

have nradnced laroer atmasnheric
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Water and Energy: Implications for observations

. o _
EARTH ENERGY IMBALANCE : Since >90 % of the excess energy goes into the

)< @ 0.47 £ 0 (0.87 + 012) W= ocean it is critically important to sustain and extend
S @=® Required CO, reduction: -57 + 8 ppm an integrated ocean observing system (ARGO,
 RAvianon NP ATMOSPHERE Satellites). Turbulent fluxes of latent and sensible
| S 1% (2%) heat are one of the critical uncertainties.
RADIATION :
«o“f.L:ﬁEﬁT Sayy, To be able to better close the global hydrological

it budget a new terrestrial ECV, terrestrial total water

Storage, has been agreed that integrates over the

land hydrological cycle. It can be observed from

o : space over large areas (GRACE and GRACE-FO) and
B Ri=e e . links directly to one of the more uncertain ECVs:

evaporation

1971-2018 (2010-2018) Melting glaciers contribute about 50% of the total
sea level rise. Continuous monitoring, satellite and in
Von Schuckmann et al., 2020 situ, of the large ice sheets and glaciers remains

therefore critically important.
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Water Cycle Assessment and recommendations
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MOISTURE TRANSPORT
.V 458+ 4.4

B
: GLACIER LAND
OCEAN EVAPORATION TURNOVER PRECIPITATION
4 4508 +£31.1 04 10.2 = 1233+54

Trends in water cycle components can only be observed
: with great uncertainty, mainly due to insufficient length
i evaponaTion and homogeneity.

,4' OCEAN PRECIPITATION
: 399.4422.0

' PERMAFROST
" TURNOVER
' 43

An advanced closure of the water cycle requires improved
model-data synthesis capabilities, particularly at regional
to local scales.

ICESHEET

TURNOVER
0.47 +0.02

The definition of future observation systems should
consider following a more integrated approach and
observe water cycle components as part of their global

cycle and assess its variability in conjunction with the
GLOBAL WATER CYCLE FLUXES energy and carbon cycles.

Dorigo et al., 2021
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GCOS Carbon cycle error assessment

RELATIVE ERRORS IN THE ANNUAL GCP BUDGETS

®m Atmosphere  mFossil = Lland use Land sink = Ocean sink
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Crisp et al., 2022 Rev. Geophys. 2022

https://gcos.wmo.int/en/gcos-status-report-2021
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« The discrepancy in observations of the

carbon cycle between sources and sinks,
reflects the overall uncertainty of
observations and is 0.4 Gton C yr-1, or
3% of the global emissions.

» This uncertainty is caused by uncertainty

in both the /land sink and land use
change. This hampers our ability to
detect interannual changes and reduction
impact

One cannot observe the
anthropogenic cycle without
knowing the natural cycle.



GCOS and WCRP

- We are, by and large, complementary programs

« We have a lot in common, we should try to reinforce each
other’s messages

* We should relate to each other’s WG and homes,
conferences (ESMO)

 We should look at common themes

—On the cycles we could work together:
« After analysis of WCRP projects
Plan for a joint workshop later this year
«Work on a joint program involving observations, models etc.

—But we are also executing a similar exercise for adaptation
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