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World Climate Research Fmgramme

WCRP Grand Challenges

Actionable regional climate information (mainly CLIVAR lead)

Regional Sea-Level (CLIVAR lead, with CliC and GEWEX)
Cryosphere in a changing climate (CIiC lead)
Cloud and Climate Sensitivity (WGCM lead, with GEWEX and SPARC)

Changes in water availability (GEWEX lead) (more regional)

Prediction and attribution of extreme events (GEWEX lead) (more project input)




World Climate Research Programme

GEWEX : Major components
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EWEX  GEWEX Science questions

1)How can we better understand and predict precipitation
variability and changes?

2)How do changes in the land surface and hydrology
Influence past and future changes in water availability
and security?

3)How does a warming world affect climate extremes,
and especially droughts, floods and heat waves, and
how do land area processes, in particular, contribute?

4)How can understanding of the effects and uncertainties
of water and energy exchanges In the current and
changing climate be improved and conveyed?



ZEWEX Science question 1

How can we better understand and predict variations and
changes In precipitation?

use and development of expected improved datasets on:
precipitation and soil moisture from ongoing and planned satellite
missions, as well from in-situ observations;

evaluation and analysis into various products;

document the mean, variability, patterns, extremes and full
probability density functions,

confront models in new ways;

Improve understanding of atmospheric and land surface
processes and their modeling that improve simulations of
precipitation;

employ new techniques of data assimilation and forecasts that
Improve predictions of the hydrological cycle.

These results should lead to improved climate services.



La Méditerranée sous haute surveillance
Le programme Hymex vise a mj_eux prévoir les événements climatiques extrémes.
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METEOROLOGIE 11 y a vingt ans, Val '
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Vaucluse, était dévastée par une inon-
dation spectaculaire. Des torrents de
pluie s"abattent sur la région et, en
quelques heures, I'Ouvéze, la petite ri-
viere qui traverse la ville, sort de son
lit, ruant 47 personnes. La tragédie, en
core présente dans les mémoires, a
profondément marqué les esprits.
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Extreme rainfall events in the
Mediterranean are part of the

geography :
*They have structured cities (los
ramblas)

*They have lead to the
deviation of rivers (Valencia)

*Today they cause damage to
Infrastructures and cause
death.

Understanding the processes
Involved is the first step to
forecasting.



ZEWEX Science question 2

How do changes in the land surface and hydrology
iInfluence past and future changes in water availability and
security?

" Address terrestrial water storage changes and close the
water budget over land

" Exploit new datasets, data assimilation, improved physical
understanding and modeling skill across scales,

" Catchments to regional to global to the entire hydrological
cycle including hydrogeological aspects of ground water
recharge.

" Use of realistic land surface complexity with all
anthropogenic effects included instead of a fictitious natural
environment.



GEWEX  science question 2 ... cont.

= Includes all aspects of global change: water management,
land use change and urbanization; water quality and especially
water temperature; nutrients ...

= The ecosystem response to climate variability and
responsive vegetation must be included.

*Cryospheric changes such as permafrost thawing and
changes in mountain glaciers must be included.

*~eedbacks, tipping points, and extremes are of particular
concern.

The results should enhance the evaluation of the
vulnerabllity of water systems, especially to extremes and
which are vital for considerations of water security. They
should increase resilience through good management
and governance.



GEWEX Science question 3

How does a warming world affect climate extremes, and
especially droughts, floods and heat waves, and how do
land area processes, in particular, contribute?

A warming world is expected to alter the occurrence and
magnitude of extremes from droughts to rainfall intensity,
and the geographic distribution of rain and snow.

Such changes are related to an acceleration of the
hydrologic cycle and circulation changes as well as to the
direct impact of warmer conditions on atmospheric water
vapor amounts, rainfall intensity, and snow-to-rain
occurrence.

How well are models able to handle extremes and how
can we improve their capability?
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BALTEX Phase Il (2003-2012) i Helmboltz zentrum

Centre for Materials and Coastal Research

Past and current climate change Precipitation extremes in winter
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Fig. 2.25. The linear trend in number of precipitation events above the ootk percentile (R90N) during winter
(December to February) for 1958-2000. A ‘+ signifies an increase and a ‘)’ shows a decrease. The size of the

symbol is linearly proportional to the magnitude of the trend. Units are days/year and the maximum trend
magnitude is shown in the top right (from Haylock and Goodess 2004, modified)

‘of Climate Change for
‘the Baltic Sea Basin

+ Increase in the number
of extreme precipitaton
events

O Decrease in the number
of extreme precipitaton
events

Number of extreme
precipitation events over
Northern Europe has increased
in winter

www.baltex-research.eu



ZEWEX Science question 4

How can understanding of the effects and uncertainties of
water and energy exchanges in the current and changing
climate be improved and conveyed?

* Improve consistency between net solar and infrared
radiation and sensible and latent heat fluxes at the surface

* understand cloud-aerosol-precipitation interactions and
their feedbacks on the climate system.

* determine processes that must be replicated in climate
models.

* better understand uncertainties in observations and
models

New satellite, in situ observations, upgraded GEWEX
datasets, global reanalyses of atmosphere and ocean,
Improved modeling, and advanced diagnostics play key
roles.



Initiation of convection in 2006

Using the ISIS system of Météo-France and Meteosat
Images the initial location of storms could be traced back .
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The locations are then placed on
the maps of surface temperature

anomalies to compute gradients.
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systems around 16Z
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Taylor et al. 2011
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Initiation and temperature

gI;radients
Gradients on randomly chosen points are computed to
define a reference distribution.

June July
_| 75 initiations .| 123 Initiations
x T_gradientis

ﬂ‘mﬂm opposite to the

Maximum Initiation
when :

— : 5 T R = direction of

background wind.
August 5 September * Wind opposes thel _
.| 73 Initiations .| 45 initiations soil moisture
Il Induced circulation.
‘ * The length scale
Mﬁmﬂ h TS - Mnﬂw | mwmtn., __ of grad. is 40km.

Ista gradient (K/deg) Ista gradient (K/deg)

In this region soil moisture gradients enhance initiation
of convection by 13% compared to 12% by orography.
The role of soil moisture changes during the season.

et R —




EWEX  ID card of GHP within GEWEX

The GEWEX Hydrometeorological Panel aims to address
these science questions from a regional and integrated
perspective.

*0Only at the regional scale can the water cycle be
addressed from its physical to human and socioeconomic
aspects.

*The Regional Hydrological Projects (RHPs) are an
essential tool in this endeavor as they bring together
various disciplines on the water issues.

*The Cross-Cut projects allow GHP to propagate
knowledge from one region to the other and synthesis
results at the global scale. They also allow to develop and
test applications developed with the new understanding
(actionable science).



GEWEX REGIONAL HYDROCLIMATE PROJECTS

Mackenzle GEWEX (BALTEX) Northern Eurasla Earth

Saskatchewan River  ~roice (MAGS) &E“{ﬂﬁEPBMEN"P
Basin (SRB) .
L ) > ‘ A

GEWEX Asla Monsoon

North American Water ~Expetiments (GAME)

Program (NAWP)
Mongoon Aslan Hydro-

9" Hydrological cycle.In the {] Atmosphere Sclence

Mediterranean EXperiment J

Climate Prediction . (HYMEX) 4, Research and
Program for the Amerlcas ’ prediction Initlative
* (CPPA) (MAHASRID
‘.-_l- 7 A : N
il s ! :
7 f II ; B
/ if‘w '
Large Scale Blosphere- . -
. African Monsoon - .
.Atmos:ﬁlr;.leal::ﬁ;r Imen Multidisclplinary Analy.’ {“ L, "\‘*‘L N .
(AMMA) : Hydrology of Lake R
(LBR ’ +* Victorla "HYVIC" ! .

- Current RHP's : %%, La Plata Basin J

7 (LPB) : "0 " A s
ﬁ Former RHP's ) zewm‘ll.flurrsu},r-DalrIIng Basin &/ /
(MDB)

B Prospective RHP's

Completed active proposed
LBA LPB HYMEX SaskRB HYVIC BalticEarth
MDB AMMA MAHASRI NEESPI OzEWEX RELAMPAGO



EWEX Obijectives of Cross-cut projects

* Push GEWEX grand science questions

* Cross-cut projects should also test and evaluate
applications of the knowledge produced in RHPs.

* Keep completed RHPs involved

* CC projects are also a tool for collaboration with other
GEWEX panels and WCRP projects.

#* Generate interactions between RHPs

* A way for the broader Community to get involved in
GEWEX/GHP.

* GHP calls for volunteers to propose and lead Cross-cut
projects. Only a short proposal to the panel is needed.



EWEX  On-going and proposed CCs

On-Going Cross-Cut Projects :

* Phase transition precipitation

* Sub-daily precipitation

* Droughts

* GDAP integrated product validation

Initiating Cross-Cut Projects :

* Mountain precipitation

* Mountain hydrology

* Seasonal hydrological prediction

* Human engineering in land surface models (LSM)
*|_LSM validation and benchmarking




GEWEX Science Questions

Regional Hydroclimate Projects

EWEX GHP activities In relation to GSQs

Cross-cut
activities

Phase
transition
precipitation

MAHASRI NEESPI HyMex SaskRB
How well can precipitation be described? y y y y
Observations How do ch - dimate affect

- ow do changes in climate affect the

and Pre_dl_ctlc_)ns characteristics? y y y y

of Precipitation
How much confidence do we have in
predictions? y y

Mountain
precipitation

Global Water

How do changes in the land surface and
hydrology influence water resources?

Sub-daily
precipitation
INTENSE

energy cycles

How does climate change impact water resource
Resource systems?
Systems
How can new observations lead to improved
management?
Observing system requirements
B Modelling capabilities
Changes in
extremes
Modelling processes involved in extremes
Improved early warning systems
Can we balance the budget at TOA?
Can we balance the budgets at the surface?
Water and

Can we track the changes over time?

Can we relate changes and processes?

Mountain
hydrology
INARCH

Human
engineering in
land-surface
models

Drought

Seasonal
Hydrologic
prediction

LSM validation
and
benchmarking

Cloud-aerosol-precipitation feedbacks

GDAP
integrated
product
evaluation




GEWEX Conclusion

* GHP Is an essential element in GEWEX's strategy
to answer key questions on the energy and water
cycle.
* The strategy to address GEWEX's scientific
guestions Is through regional hydrometeorological
projects and cross-cut activities.
* The regional focus of GHP also allows to reach
out to applications and transform our knowledge
Into actionable information.
* The panel has gone through a reorganization and
Is thus looking for volunteers and opportunities for
» Building new RHPs
* Proposing cross cut projects.
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