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Fig. 3. Map of deadliest and most costly weather, water and climate related hazards for
each country (WMO analysis of 1970-2019 data from the CRED Emergency Events
Database). WMO, 2020, WMO-No. 1252, edited by highlighting floods and droughts.
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JITHA \ Outline: selected CC activities of the ICIWRGC
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Step 2 Step 3:
Step 1
Enhance development and use of Enabling the accessibility, visibility
scientific research methods and open-access of scientific
information

Climate Observations:
Improving quality, quantity, access and
reuse of water data .
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(Flow Regimes from International Experimental and Network Data)
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Joint initiative
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information, to increase public awareness of the risks facing 3
. . society in relation to water.
Increase public and political R e P
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a Wa re n ESS into a format usable for policy making.
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Enabling the accessibility, visibility and
M e d E ‘ open-access of scientific information for
= - F-Q¢ the world to learn from each other.
- < . A o Enhance development and use of scientific
research methods to correctly analyze and

interpret the data, resulting in better
scientific information.

nabling data accessibility and visibility, comparable and
usable data series, and open-access data.
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@ ‘IIE}E * Improving the quality and quantity of water data by enabling an increase in the
density of collection stations and better validation of such data.
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Step 1

Climate Observations:
Improving quality, quantity, access and
reuse of water data
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() GTN-H and the existing operational global data centers P2~
| of essential water variables

S
®)GTN-H

Network of the global water data centres,

coordinated by Dr. Stephan Dietrich
(ICWRGC)
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Joint project of the World Meteorological
Organization (WMO) and the Global Climate

Observing System (GCOS); implemented in
2001
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KEEPING WATCH OVER OUR CLIMATE
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GTN-H status: some examples M=

GPCC Monthly Precipitation Database

accumuiated number of records and sources, status Oct. 2020
P f;%uﬂ‘m\-
now Data

T |
i o |

:

Number of stations

W CARBOAFRICA
W CHINA
:  cosMos
. T . : / u CTPSMTMN
%, GPCC/WIN b m MR
Q. e GOOglE‘ EE! r th : zmin AMERIFLUX
-

LAGEZENTRUM ]

Discharge
Global Runoff Data Centre (GRDC) e i e

River Discharge Data from
Operational since 1988 under the auspices of the WMO 1658 Comhe Shive b AN Cawee

Station types

= River station

®  Lake station

®*  Reservoir station

= Wetland station

®  Groundwater station
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10058 GRODC stations with monthly data, incl. data derived from daily data (Status: 14 August 2020) - @ GRDCW® e programme GEMS/Water Data Centre within the International
Koblenz: Global Runoff Data Centre, 2020 W GRDC # Disclaimer: The Boundaries and names shown and the designations used on this map Cenire for Water Rescurces and Global Change

do not imply effisial endersement o acceptance by the Uniled Nations, Keblenz, Germany, 08 November 2020
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Freshwater Fluxes from Nile River into Mediterranean Sea w\’
WaterGAP model is calibrated with GRDC river discharge data
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Discharge data in GRDC database

Country |Stations|Data Start| Data End
Burundi 51 1970 1991
Egypt 6 1869 1984
Ethiopia 48 1928 2009
Kenya 5 1934 1980
Rwanda 3 1965 1984
South Sudan 28 1905 1982
Sudan 11 1900 1982
Tanzania 96 1940 1991
Uganda 12 1946 1982

In-situ river discharge data are crucial to
understand the hydrology of the Nile River

National Hydrological Services from Nile River
countries are hesitant in providing quality controlled
in-situ river discharge data to GRDC.

This valuable data would help to better understand
and model the behaviour of the Nile River under
changing hydrological conditions.

Continuation/improvement of this monitoring
network and sharing of data are essential.
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@i () Consistent monitoring of global water cycle and ~_big==-
resources variability across scales: Where do we stand?

Wouter Dorigo, Stephan Dietrich, Valentin Aich, et al. (BAMS, in review)
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E () Consistent monitoring of global water cycle and bfg“““’*/“
resources variability across scales: Where do we stand?

Wouter Dorigo, Stephan Dietrich, Valentin Aich, et al. (BAMS, in review)

Contact: wouter.dorigo@geo.tuwien.ac.at; dietrich@bafqg.de GLACIER LAND
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existing observation systems and formulate guidelines for : .
future water cycle observation strategies.

O
Recent Status
* Even at coarse scales, uncertainties of many water cycle ICESHEET NTROPOGENIC
WATER USE
components are large. O ’ iy

* |n particular, relevant in situ observations lag of spatial and a
temporal coverage and required data sharing capabilities.
* Many expert groups working on different water cycle

components. GLOBAL WATER CYCLE FLUXES

| — Fig. 1. Observed estimates of annual global water
1@ . UN® cycle fluxes in 103 km? (subm. to BAMS).
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= | Filling the gaps in global data coverage bfg e
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32 o Aim: Integration of water cycle datasets into a single
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Fig. 2. Observed estimates of global water cycle storages
(in 10° km?3) and their uncertainties (subm. to BAMS).
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cycle.

optimize existing water cycle products/identify
deficiencies in current observations.

Integration requires careful choices regarding
individual products/variables, combination
strategies, and appropriate spatial and temporal
resolutions and domains.

Data exchange capacities have to be improved.

Continuation and expansion of existing observation
systems

Observational needs are currently expressed by the
individual communities

Future observations should consider a holistic
approach (observe water components in
conjunction with the energy and carbon cycles).
Should be adopted and implemented by high level
organizations like GCOS, the WMO research agenda
and the agendas of the WMO member states .



Step 2

Enhance development and use of
scientific research methods

IHP Flagship FRIEND-Water
(Flow Regimes from International Experimental and Network Data)




i \) FRIEND-WATER: set up regional networks for analyzing bige==s

0 hydrological data
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 Research programme is organized within regional
groups

e EURO-FRIEND achievements in 2020

— P1: European Water Archive (GRDC)
* e.g. 130 new GRDC and EWA stations in Spain
— P2: Low Flow and Drought

* e.g several drought & water scarcity sessions at EGU
and AGU

— P3: Large-scale variation

* e.g. Position Paper “Moving beyond the catchment
scale: Value and opportunities in large-scale hydrology
to understand our changing world” (Kingston et al.
2020); https://doi.org/10.1002/hyp.13729

ICWRGC engagement: Co-Chair (2021-24) of
EURO-FRIEND-WATER by Dr. Henny van Laanen

I UROPEAN FRIEND (EU FRIEND) I e Hivou-kusH HimaLayas FRIEND [l SOUTHERN AFRICA FRIEND (SA FRIEND)
. . . (HKH FRIEND) o
(Wa geningen Unive I"Slty, N L) & Dr. Stepha N I MEDITERRANEAN FRIEND (MED FRIEND) S i @A EU FRIEND / MED FRIEND
D | et ric h ( | CW RG C) B ~51AN PACIFIC FRIEND (AP FRIEND) P — B - FRIEND / AP FRIEND

I LATiN AMERICAN & CARIBBEAN FRIEND (AOC FRIEND) Wl FRIEND NILE / SA FRIEND
(AMIGO FRIENDY)
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Climate

Step 3:

Enabling the accessibility, visibility
and open-access of scientific
information

CO-MICC (g2

SPONSORED BY THE
AGENCE NATIONALE DE LA RECHERCHE W
Federal Ministry : '
% of Education i m k A A ‘
and Research :
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Wissenschaft, Forschung und Wirtschaft
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TH \) CO-MICC: from Science to Information CO-MICC (ooh

How to inform stakeholders about climate change freshwater-related hazards in a suitable and sustainable

way?

CO-MICC Climate Projection
Modelling Chain

5 Climate Forcings providing Precip and Temp
Historic Data: 1979-2005
Climate Projections: 2006-2099

4 General Circulation Models (GCMs)
Baseline period 1981-2010

10 terrestrial hydrologic
Climate Variables (thCVs)

11 Hydrological Climate
o o Impact Indicators
AET/PET ( ' (HCllIs)

Uncertainty Assessme

Climate impact science

*

Scientists
(knowledge providers)

S—

Open-access interactive data portal
Global maps + pixel (0.5°) time series

CO-MICCED Data Viewer

Models

—

Variables
(raw data)

Indicators +

Uncertainty
Policy information
Co-development ‘

with stakeholders Boundary organizations &

stakeholders (knowledge end-
users)



Union for the Mediterranean
Union pour la Méditerranée
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Step 4

Increase public and political
awareness

Mead ECOC
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CC in the Mediterranean

 Mediterranean region: hotspot for
climate change impacts,
environmental degradation, but also
biodiversity.

— Damages have already occurred

e MedECC (www.medecc.org) wants to:

1. Provide an assessment and synthesis of
climate and environmental change in
the Mediterranean Basin -> Report

2. Offer a regional science-policy interface
on climate and environmental change.
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https://doi.org/101038/s41558-018-0299-2 climate Ch‘dﬂgﬁ

Climate change and interconnected risks to
sustainable development in the Mediterranean

Wolfgang Cramer©™, Joél Guiot?, MarianelaFader®, Joaquim Garrabou*®, Jean-Pierre Gattuso 5”7,
Analglesias®, Manfred A.Lange’, PieroLionello ™", MariaCarmen Llasat®", ShlomitPaz",
Josep Pefiuelas ™', MariaSnoussi©, Andrea Toreti©", Michael N. Tsimplis' and Elena Xoplaki®®

ecent accelerated climate change has exacerbated existing environmental problems in the Mediterranean Basin that are
:aused by the combination of changes in land use, increasing pollution and declining biodiversity. For five broad and intercon
1ected impact domains (water, ecosystems, food, health and security), current change and future scenarios consistently poin
:0 significant and increasing risks during the coming decades. Policies for the sustainable development of Mediterranean coun-
rries need to mitigate these risks and consider adaptation options, but currently lack adequate information — particularly fo
:he most vulnerable southern Mediterranean societies, where fewer systematic observations schemes and impact models are
sased. A dedicated effort to synthesize existing scientific knowledge across disciplines is underway and aims to provide a bet:
:er understanding of the combined risks posed.

Medec(:



] \_) First Mediterranean Assessment Report (MAR1)

IPCC Style

“Climate change as well as demographic and
socio-economic developments is likely to impact
most of the Mediterranean Basin, through reduced

Published on November 17t" 2020 under
www.medecc.org/first-mediterranean-
assessment-report-marl

CLIMATE AND ENVIRONMENTAL CHANGE

 Dr. Marianela Fader/ICWRGC IS a runOﬁandQFOUHdwater recharge, increased crop INTHE MEDITERRANEAN BASIN - CURRENT

SITUATION AND OR THE FUTURE

Coordinating Lead Author of the water requirements, increased conflicts among
Water Chapter. users, and increased risk of overexploitation and

degradation (high confidence).”

Key messages
2%

1.5-2°C global warming (stronger effects >2°C global warming) &

* Reduced precipitation, increased evaporation, decline of
runoff water. T

* More frequent low flow in summer and no-flow events, '. 4 @
higher drought risks

* More urban populations exposed to severe droughts B [

e Aquifer recharge reduced by warming and reduced rainfall. & \ g -
Overexploitation of groundwater stronger influence than et 5" SN -
climate change

* Decline in groundwater quality in coastal areas (salt-water Regional patterns of changes in multi-model mean
intrusion, enhanced extraction, sea-level rise, water simulated annual runoff relative to the 1981-2010 in

pollution) [%], at 2°C warming level relative to pre-industrial.



Demonstrate to all stakeholders the results to disseminate
information, to increase public awareness of the risks facing
society in relation to water.

Assist in disseminating and developing new
interpretation methods of scientific information

into a format usable for policy making. :

MedECQ |

Enabling the accessibility, visibility and
open-access of scientific information for
the world to learn from each other.

Enhance development and use of scientific
research methods to correctly analyze and
interpret the data, resulting in better
scientific information.

Enabling data accessibility and visibility, comparable and
usable data series, and open-access data.

Improving the quality and quantity of water data by enabling an increase in the
density of collection stations and better validation of such data.

T \_) Summary: ICWRGC CC actions in line with UNESCO IHP IX draft bfg&‘m/”tf

Joint initiative
required to fill the gaps
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GLOBAL CLIMATE OBSERVING SYSTEM

\v/ Food and Agriculture
M Organization of the
United Nations

L&’—'\‘- "3,
{’, AN E
N

environment
programme

%o GROUP ON

EARTH OBSERVATIONS




e S FS——

Thank you for your attention

v

www.waterandchange.org

United Nations International Centre i CW rgC @ b a fg . d e

Educational, Scientific and for Water Resources and Global Change
Cultural Organization under the auspices of UNESCO




