Overview of the State of Water
resources at a global scale
under changing climate
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Presented by: Dr. Sulagna Mishra,
Scientific Officer
World Meteorological Organization (WMO)
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Strategic Roundtable on Increasing Resilience to Climate Change in

the Water and Sanitation Sector
13 — 14 November 2023 | Geneva




Background SCORCHED EARTH

Large parts of the world are at high or very high risk of drought, with most

- drought-related deaths occurring in Africa. The UN estimates that some
— D r O u g h t R I S k 43,000 people might have died in Somalia last year because of a lack of rainfall.
Drought risk*

Y Low M Moderate M High M Very high Desert or cold region

Almost half of the global
population live in areas that
suffer from water scarcity for at
least 1 month every year

World water development report 2018

*Drought risk is based on data on drought hazard, vulnerability and exposure between

1901 and 2010. The index is scored on a scale of O (lowest risk) to 1 (highest risk). onature
The world faces o water crisis — Nature 2023
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Background
— Flood Risk

1.81bn people directly
exposed to 1-in-100 year

floods

Baum june 2020 sewere Hoodeng acssns
Pakntan whmerged mom fan ot hied of
the country. alfecting 31 milion people
and residting in more than | 400 deathn

INDONESIA PAKGETAN
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Nature Communications 2022
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Countries & Flood Risk
Around the World

Which nations and thelr pepulations are the most vulnerable to the risk of flooding? l

This map shows flood rk around the world, highlighting the 1.83 bitlion l
people directly exposed 10 1-In-100 year floods, Laking into account
both inland and coastal flooding

Countries by % of
Population at Risk
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Key messages

Snow Water
Equivalent

Precipitation

« The State of the Global Hydrological
cycle is changing rapidly due to
various factors

 We need to monitor and assess Wiater
these changes and patterns to be Quality
able to plan our resources and
adapt better Soil

o : : Moisture
« Monitoring is crucial for Early Streamnow
. (Point River
Warnings for All R Discharge)
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The State of Global Water
Resources 2022

« Quantitative assessment of global
water resources in the last year

« Status of data availability and data
sharing at a global scale

* Innovative methodology to
overcome the gaps in available
observations

« 19 contributing institutions
(academia, research institutes, private
sector, and more)
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River discharge status 2022

World river discharge
conditions in 2022

No data (
7% \\
- ‘
Below and
N e much below
21% 34%
Normal

38%

*Results are based on simulations, obtained from ensemble of eight GHMSs

e

much below below normal above much above

. Riverdischarge in 2022 w.r.t. the hydrological normal for each basin
@ L= (calculated based on 30 years historic data, 1991-2020)
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River discharge status 2022 (based on in-situ data)
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*Results for the UK are not quality-checked from October to December 2022.
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- River discharge in 2022 w.r.t. the hydrological normal for each basin
R (calculated based on at least 20 years historic data, 2001-2020)



Status of Total Terrestrial Water Storage in 2022

TWS =) Groundwater, Soil Moisture, Rivers, Lakes, Reservoirs, Show & ice storage etc.

L e e— Data Source: GFZ, 2023

much below below normal above much above

@ 152 TWS in 2022 w.r.t. the historic normal (2002-2020)
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Trends in Total Terrestrial Water Storage

TWS =) Groundwater, Soil Moisture, Rivers, Lakes, Reservoirs, Snow & ice storage etc.

Annual trend, cm/year Data Source: GFZ, 2023

RGE TWS change between 2002 - 2022
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Groundwater status in 2022

France
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Based on in situ data — Historic period: 2013-2020
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Source: IGRAC, 2023

Groundwater Level Rank

[ Above normal

[ ] Normal

[ Below normal

Insufficient data points

[ No data points available or selected




Importance of Cryosphere for downstream hydrology

Contribution of the cryosphere to water availability (in selected river basins of Asia, America and Europe)
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Case Studies: Europe - Snow cover and Glaciers in 2022

Danube
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Switzerland loses 10% of ice volume
in the last 2 years

Source: Swiss Commission for
Cryosphere observation, 2023
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Source: Centre d'études
spatiales de la biosphere,
France, 2023
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Historic snow cover fraction in each catchment, in comparison to 30 years
climate average. 16



Selected High Impact Hydrological Events in 2022
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people evacuated In Bagladesh

ﬂoodaﬂacted? Mo of people

Persistent drought caused 22 ) o
Bin USD damage and 136
casualties in 2022 ',( »
_ Prolonged extreme heat
o-musedwo:'stdrougmm
™ decades in the Yanglze River
Basin. Almost 5 Mio people
. Extended "La Nifa" led to flood
in Majdalena River Basin, aﬂomdwmdpeople
causing 53 casualties >1700 casualties, up 10 30 - \ : h
. Bin USD damage Megi and Nalgae
tropical storms caused
/‘mwwodeams I
- ; Persistent drought conditions -
o oomi'iuedinzozz.ssMiopeople ‘
\/'/ affected, 21 Mio of people facin
landslides caused 230 food insecurity
desths 300 mm of rainfall on 12th
> April caused fiood with 448 i e
' n most
. Drought ‘ Flood/Heavy rainfall .m“mwo sev?rﬂ:hlate;ebmaq'and

early March

Sources: WMO Global State of the Climate Report 2022, EM-DAT, 2023; World Bank; ReliefWeb and others
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Hydrological Status and Outlook System

An overview of the
current hydrological status

including groundwater,
river flow and soil moisture

@ 153
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(HydroSOS)

An appraisal of where the
current status is significantly
different from 'normal’

For example indicating
drought and flood susceptibility

l,i

An assessment of whether
this is likely to get better
or worse

over coming weeks
and months

17



Added value of these products

Potential of creating easy to understand global overview and graphical
summaries of different hydrological variables (river flow, groundwater,
TWS, etc.) at a global scale (standardized, consistent, authoritative)

Such independent assessments of the state of global water resources
that can to:

1. Help in identification of hotspots at a global scale to inform planning
and policy making

2. Enable inter-annual comparisons to differentiate short-term effects
from long-term trends in the factors driving water distribution patterns

3. Inform and guide inter-governmental discussions related to
(shared) water resources 20



Collaborative process
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Thank you!

Sulagna Mishra
smishra@wmo.int




Thank you
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Future Developments

Future reports to include more in-situ data, and contribution from
Members including soil moisture, snow cover and reservoir inflow

Additional streamflow data — Members are encouraged to suggest gauge
locations based on available data

Strengthen Earth System approach and analyze the relative changes in
the various components in the water cycle (also at regional scales)

Regional State of Water Resources reports could be produced

Operational HydroSOS to generate the Annual Global State of the Water
report in the future
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