ﬁ Hydro Climate research and Practice: Supporting

Science-Based Decisions for Adaptation
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Educational, Scientific and -
Cultural Organization .
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W Hydrolo Climate Research and Practice:

Where is the Harmony

Educational, Scientific and -
Cultural Organization .

Education and climate literacy, monitoring and
forecasting, use of all available knowledge
sources, sharing of data, information and
knowledge, finance, addressing social
vulnerability and equity, and institutional
support are essential.

. Ince
i CrangingCmate Investments in education and capacity building
at various levels and scales facilitates social
learning and long-term capability for context-
specific responses to reduce risk and enhance

resilience (high confidence).
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" CHALLENGES

Mobilization and translation of scientific results for
decision making?

Promote sustainable development under climate change?

Build capacity to manage and adapt for the impacts of
climate change?



. How to deal with the large uncertainty in the
. different model projections?

Educational, Scientificand -
Cultural Organization .

The Cascade of Uncertainty in Climate

A Change Projections

Regional
scenario

The cascade of uncertainty

Adaptation
responses

< The envelope of uncertainty ————>  Wilby and Dessai, 2010
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4l Water scarcity
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Cultural Organization .

At present, an estimated 3.6 billion people (nearly half the global
population) live in areas that are potentially water-scarce at least one
month per year, and this population could increase to some 4.8 to 5.7

Water scarcity 2010

[:J No data

|:| No water scarcity
|:| Water scarcity
- Severe water scarcity

Source: WWDR 2018, Burek et al. (2016)

GEWEX SSG-32 27 January 2020

Anil Mishra



-

& Water-related disasters

United Nations
Educational, Scientific and
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Floods have .

accounted for 47% A

of all weather-related 2000 ]

disasters since 1995, A —

affecting a total of 2.3 4000 - g\
y=72.772x+\241.1 \/\

billion people. R2=0.4928

3000 ~——Geological
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Internationally reported global disaster mortality for events with fewer than 100 deaths (UNISDR 2015, based on EM-DAT)

WWDR, 2018
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Anthropocene

Socio-economic trends
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GPCC Manitering Preduct Version 5 Ga

num%er of stations per grid for February 2016

0 L3 'AE
(o) GPCC 200875727
Ii—] E— | =
0 1 2 3 - § 2 10 15 720 30 56

Global Precipitation Gage Network
(GPCC) (2016)

e—Based Analysis 1.0 degree

Global In situ Observing Systems: Limited coverage!

Global Runoff Gage Network
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[ IHP-VIII Responses: 6 Themes, 3 Axes 2014-2021
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Axis Improve knowledge and innovation to address water security challenges

Mobilizing International cooperation to
Improve knowledge and innovation to address
water security challenges

EDUCATION,
. ECOHYDROLOGY  KEYTOWATER
WATER-RELATED AND WATER WATER AND ENGINEERING SECURITY
DISASTERSAND  GROUNDWATER  oujayiry HUMAN HARMONY FOR
SETTLEMENTS OF / SUSTAINABLE

HYDROLOGICAL  IN A CHANGING
CHANGE NT

| THE FUTURE WORLD

Developing
institutional
and human
capacities

for water
security and
sustainability

{{<{ WATER SECURITY, ADDRESSING LOCAL, REGIONAL AND GLOBAL CHALLENGES >)>)

Strengthening the Science-Policy interface
to reach water security at local, national,
regional, and global levels
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The source-to-sea system

A source-to-sea system is the land area that is drained by a river system, its lakes
and tributaries (the river basin), connected aquifers and downstream recipients
including deltas and estuaries, coastlines and near-shore waters, the adjoining sea
and continental shelf as well as the open ocean (Figure 2). A source-to-sea system
can also be defined at a larger scale to include a sea and its entire drainage area,
which may include several river basins.

LAND
SYSTEMS

Freshwater
systems

Estuaries,
deltas

Adjoining
sea, shelf

Source-to-Sea and Climate Action ,,A_.._

PLATFORM

The source-to-sea concept

The source-to-sea concept defines key flows found within a source-10-sea system;
describes six steps to guide analysis and planning; and presents a framework for
elaborating a theory of change; all with an aim of designing Initiatives that support
healthy ecosystems and sustainable green and blue economies.

Key source-to-sea flows

The source-to-sea concept identifies six key flows that connect the source-to-sea
system from land systems to open oceans: water, sediment, pollutants, biota, matertals
and ecosystem services (Figure 3).

Water | Pollutants >
Biota Materials
Sediment

GEWEX SSG-32

27 January 2020

Anil Mishra



m

United Nations
Educational, Scientific and -
Cultural Organization .

EROSION AND SEDIMENT mm:us

——

GLOBAL .

HOTSPOTS

Source-to-Sea and Climate Action

* Source-to-Sea phenomena
incorporating the cryosphere,

the terrestrial hydrological
cycle, water quality,
sediment and erosion

processes and deposition in
deltas and coasts
Source-to-Sea
interconnections.
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== IHP 1X (2022-2029)

Educational, Scientificand -
Cultural Organization .

Addressing the gap between data and information in
support of water resources management

Supporting science-based decisions for adaptation
and mitigation

o
Achieving sustainable water management (SWM)

=
I & GEWEX $56-32 27 Janwary 2020
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INESEI How to translate uncertainty of climate
. projections to the watershed level?
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Climate Risk Informed

Decision Analysis (CRIDA)
N
Collaborative Water Resources

Planning for an Uncertain Future

\CIWaRuy

———

Traditional Approach

1. Downscale a few
climate model projections

2. Generate a few water
supply series

N9 www zean.z2 ge <a) Ppagzedownacaling

3. Determine whether system performance is acceptable for
these series.

precipitation
Mintabmbd /
'pgjgt»A/Hmafﬂ(\/N - //
/ a1 /
/ L L 7 7 hd /
/ /
L /
temperature

mms) | Expected Net Benefits (ENB)
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- Climate Risk Informed Decision Analysis (CRIDA)
' Collaborative Water Resources
Planning for an Uncertain Future

Decision Scaling

Q

mmm=) |Risk to ENB = Z
s=1
3. Determine climate risks to project performance

Climate-informed
/\Mhaod

Climate
Response
Surface
R

Impact X Probability

Climate parameter x,

2. Map climate domain onto vulnerability domain

Climate
Response
Surface
R)

Climate parameterx,

1. Determine the vulnerability domain
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Droughts in the Anthropocene and UNESCO IHP
responses
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Droughts and their social,
environmental and cultural impacts
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IHIESl) @ Improved climate services for risk management :

United Nations
Educational, Scientific and -
Cultural Organization .

Designed to strengthen the capacity
of African and LAC countries for near
real-time monitoring and seasonal
forecasting to raise awareness of the
impact of floods and droughts on
vulnerable and disadvantaged
groups.

1 ) 10 20 30 70 80 90 95 9

African and LAC flood and drought Monitors

Flood and Drought Monitor  inten

System was deployed in:
* LAC

*  West Africa

* East Africa

* Southern Africa

* Currently been adapted for Lake Chad
Basin with higher spatial resolution
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drought early warning strengthened

e o o o o

- Development of relevant, timely and actionable
information

- High resolutionlocal versions in pilot countries

- Support governmentsin LAC and Africa to integrate
information in decision-making

Publication of guidelines

Agroclimatic Observatory El Nifio, La Nifia and the Southern Oscillation | |Historical Drought Frequencies
This Map Room includes R Historical drought frequency analysis for Chile.

The Agroclimatic Observatory is a collection of  |maps and analyses useful h

maps and o(hir figures that monitor drought 1§t for monitoring ENSO, -

present, near furture and in the recent past. The 22

maps and figures can be manipulated and are ::gelz;r:’c:lgngbtg;u&zac\s | .

linked to the original data. Even if you are scientific advancements that el 4 5

primarily interested in data rather than figures R T e ] |

this is a good place to see which datasets are f knowl LA

particularly useful for monitoring current of knowledge

conditions. Alerts

A (Spanish) manual describing all variables and =~ [Maps for monitoring current
options can be found here agroclimatic alerts affecting the Drought Monitor

. agricultural and other sectors. Maps for monitoring current drought conditions
A (Spanish) tutorial with a case study for the through a set of relevant drought indicators.
Region of O'Higgins in Chile is available here

Forecasts
In this maproom, the short term and medium ) T
term forecasts from international models aswell | | Vulnerability Atlas
as national tailored forecasts are presented In this maproom, the Vulnerability Atlas to
(agricultural) droughts is presented for Chile and
for each commune individually.

National drought monitoring and flood and

DE SEQUIAS
de América Latina y el Caribe

Drought Vulnerability Atlas
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Water disaster Platform
e - £0 @NNANCe climate resilience

Educational, Scientific and
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WEB BASED DROUGHT MONITORING
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[T : Assessment of Snow Glacier and Water Resources

ot o in Central Asia

Educational, Scientific and -
Cultural Organization .

Strengthening the Resilience of Central Asian
Countries by Enabling Regional Cooperation to
Assess High Altitude Glacio-Nival Systems to
Develop Integrated Methods for Sustainable
Development and Adaptation to Climate Change

me @

N 4
A\ 27

N — S
. N gef
United Nations °  International
Educational, Scientificand | Hydrological GLOBAL ENVIRONMENT FACILITY
Cultural Organization Programme INVESTING IN OUR PLANET mﬂ
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Strengthening the resilience in Central Asia
. in response to melting glaciers in a changing

. climate
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i ESCIENCE BASED CONSENSUS AMONG

COUNTRIES

Creatlng and updating national and regional assessment
of the status and changes of cryosphere systems.

Synthesis research results underpinned by national
monitoring of environmental and non-environmental
vulnerability factors .

Adaptation to Climate Change.

Preparation of a coordinated agreement on national and
regional glaciers monitoring programme
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=== ! UNESCO provides a key a platform to develop global
. knowledge base on climate- human interconnections
sacnns St - particularly related to water resources.

IHP provides knowledge base for the Climate services

Climate Risk Informed
Decision Analysis (CRIDA)

—
Collaborative Water Resources
Planning for an Uncertain Future

DE SEQUIAS

de América Latina y el Caribe
' ' ' 5
1 | 5

EROSION AND s.wnwrm

GLOBAL -
HOTSPOTS
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Planet in peril: Transform the course
of climate action

AW
wMO UNEP

INTERGOVERNMENTAL PANEL ON
climate chanee

52"¢ Session of the IPCC
UNESCO Headquarters, Paris, France
from 24 to 28 February 2020
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Upcoming key events.

 Central Asia Glacier Project validation workshop , 16-17 March,
Paris

 SCIENCE SESSION : 40t" Session of the IHP council, 18-22 May,
Paris

* Source to Sea — Key science discussion, October Paris

 Climate-Resilient Water Management Approaches: Application
Towards Climate Action and 2030 Development Agenda,
November Paris

* Side events during COP-26, November Glasgow UK

GEWEX SSG-32
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THANK YOU :
* https://en.unesco.org/themes/water-

security/hydrology
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