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1. Common knowledge base

Hydrology and climate change are both transboundary

subjects
Transboundary cooperation in the assessment of climate

“Floods will
iIncrease"

change and its impact on water is desirable
“Floods will
decrease

citizen, policy makers



1. Common knowledge base

« Initial transboundary review of existing knowledge on climate
change and its impacts on hydrology
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2. Observed changes

« Climate change is already observable in temperature records
* Increase ranges are similar in the Rhine and Mekong basin

(+0.08 to +0.18°C/decade)
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2. Observed changes

Also sea level rise is already observable

Climate change is already observable in temperature records,
but trends are heterogeneous in time and space

Heterogeneity represents inherent spatial variability of climate
change

But there are also differences in underlying data basis (e.g.
data quality, density of stations, lengths of time series) and
methods of analysis

Changes in precipitation are much more heterogeneous than
In temperature

to keep track of current climate change, transboundary
harmonization of data analysis is helpful. Measuring network
has to be maintained.



3. Climate projections

« Climate modelling is applied to as
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3. Climate projections

« Climate modelling is applied to assess future climate change

Atmospheric Global climate ‘ Downscaling ‘ Impact modelling
greenhouse gas model (GCM) (regional processes, e.g. hydrological
concentrations (complex, feedback consideration of small-scale modelling
Emission climate system) heterogeneity) -> time series of
scenario -> time series of climate discharge
parameters

HSG 2012




both basins

IMRKR

3. Climate projections

Different climate projections exist and have been analyzed for
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4. Projections of IPCC AR5
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4. Projections of IPCC ARS

Central Europe
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South East Asia
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5. Risks projected in IPCC AR5

Eu rope Key risk Adaptation issues and prospects 31?;:&
Increased economic losses and people affected Adaptation can prevent most of the projected damages
by flooding in river basins and coasts, driven by (high confidence). The experience in hard flood
increasing urbanisation and by increasing protection technologies is significant. Main issues T

sea-levels and increasing peak river discharges
(high confidence)

include the high costs for increasing flood protection
demand for land in Europe, and environmental and
landscape concerns.

NRX
Increased water restrictions. Significant Proven adaptation potential from changes in %
reduction in water availability from river technologies and adoption of more water efficient !

abstraction and from groundwater resources,
combined to increased demands from a range of
sectors (irrigation, energy and industry, domestic
use) and to reduced water drainage and run-off
(as a result of increased evaporative demand)
(high confidence)

technologies and of water saving strategies (irrigation,
crop species, land cover, industries, domestic use).
Further adaptation possible through solar desalinization
(to limit fossil fuel demand).

Increased economic losses and people affected
by extreme heat events: impacts on health,
welfare (overheating in buildings), labour
productivity, crop production, reduced air quality
(medium confidence)

Implementation of warning systems, adaptation of
dwellings and work places, and transport and energy
infratructure. Reductions in emissions to improve air
quality. Improved wild fire management.

Climatic drivers of impacts
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5. Risks projected in IPCC AR5
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5. Risks projected in IPCC [«

E?ﬁ “1 3

« Hazards are similar, but risks in Europe are of 5: :
more economic nature, while in South East p— el

Asia risks of more substantial nature (life,
health) are a major concern

THE OCEAN

Coastal Inundation
and Habitat Loss

EUROPE
Increased Flood Losses and Impacts

Increased Losses and
Impacts from Extreme
Heat Events

Increased Water Restrictions

Increased Flood
Damage to
Infrastructure,
Livelihoods,

and Settlements Heat-Related

Human Mortality

ASIA

Increased Drought-
Related Water and
Food Shortage
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6. Uncertainty and complexity
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/. Approach to basin-wide adaptation

Climate and hydrological change

Impacts

Policy issues

Risk
Assessment

strategy

/

Pilot studies

Mitigation

Adaptation |’

4

Impact

Trend Water assessment
analysis balance
Indicator model
Observed mmmm) | Vulnerability
data Climate
Re- L m=mm) |Exposure
!Literature / analysis projections
review data
mm) |Hazard

—

Residual risk
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/. Approach to basin-wide adaptation

Climate & hydrological change
CHR 2007 ICPR 2013|
Trend UBA DAS 2011 BiG 2013
analysis DWD 2012 CHR RheinBlick2050
MRC-CCAI | Indicators .
balance
KLIWAS HYRAS 2012 MRC-CCAI 2013 model
Observed MRC-IKMP 2014 !
CHR RhenBlickaos0] MRCIKMP 2014 |
data Re-
ICPR 2009 MRC-IKMP 2013 analySiS Cllmate
: projections
Literature data | [ ,
. 'MRC-CCAI !
review IMRC-CCAI_|
MRC-CCAI <hine Mekong

Completed Completed [
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/. Approach to basin-wide adaptation

Impacts

Impact
model

KLIWAS Waterways 2013

ICPR Water temperature 2014

ICPR Ecosystem 2013

Impact
assessment

IMRC-CCAI Food security

MRC Basin Development Strategy

Rhine Mekong

Completed Completed
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CLIMATE-ADAPT #® Sign In | Glossary | Contact | Sitemap

European Climate Adaptation Platform s e websee

/. Approac|=--

Countries, regions and cities

=+ General =+ Countries -+ Transnational regions = Cities and towns

Netherlands

‘ Legal framewaork ‘ Assessments Priority sectors Local actions Summary Contact

The legal framewaork for the implementation of the national adaptation strategy in the Metherlands is 'the Delta
: E Acton flood safety and freshwater supply’ (hereafter: the Delta Act) The Delta Act anchors the Delta programme,

the Delta Fund and the role ofthe Delta Commissioner. The Delta Act entered into force on 1 January 2012 [11
Choose a country [

The Delta Programme is a nationwide programme. The national government, provinces, municipalities and
regional water boards work together with input from social organizations and the business community. The

. objective is to protect the Netherlands from (coastal and river) flooding, to realize climate resilient urban areas
RIS k and to ensure adequate supplies of freshwater for generations ahead.

Assessment strategy
NAPA ICEM ASEAN 2012

UNFCCC

Pilot studies

Mitigation

Pilot studies

MRC-CCAI Upscaling 2013

UNFCCC

Rhine Mekong
Completed Completed
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/. Approach to basin-wide adaptation

« Several steps on the way towards adaptation strategies have already been
taken in both basins

« Similar approaches may be applied for both basins, which implies potential
for knowledge exchange

Policy issues
Adaptati
Risk egy
Assessme
Impaetﬁ Pilot studies
Impact Mitigation
Ci d hydrological ch model
imate an ydrological change = [Residual risk
Impact
Trend Wate assessment
analysis nce
Indicators model
Observed | == |Vulnerability
data Climate
e- projections == |Exposure
Literature analysis
data

revi

——> |Hazard 21




Summary

« Adaptation to climate change and its impact on water related sectors
requires transboundary cooperation

« Climate change is already manifest in temperature records of both basins
» Trends in precipitation so far are much more heterogeneous

» Results for future climate change feature equivocally further temperature
increases for both basins, heterogeneity of precipitation projections is large
for both basins

» Hazards are similar, but resulting risk may be of more substantial nature in
the LMB

« For coordinated adaptation, harmonization of both, data analysis and
climate modelling within the basin is desirable

» Approach towards adaptation strategy consists of these and further steps

« Several steps on the way towards adaptation strategies have already been
taken in both basins

« Similar approaches may be applied for both basins, which implies potential
for knowledge exchange

* The uncertainties should not stop decisions being made.

Thank you for your attention!
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WG3: Climate change adaptation

* How to involve China as Upper Mekong Basin Country to MRC?

* There are different interests in the development of different
countries in the Mekong Basin; mechanism and procedure for
benefit sharing.

* How to make MRC to be efficient partner among other players in
water and related resources management, development and
planning?

*« MRC is not the basin authority, it just river basin commission, what
should be best suitable roles and responsibilities of all parties
concerned (MRCS, NMCSs, and Line Agencies.

* How MRC can effectively deliver its products useful to the Member
countries?
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. Climate change adaptation

o8 IPCC Temperature Projections vs. Observations

Global Surface Temperature Change (“C)
= o o
L (=1 e e
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| IMPACTS |

SOCIOECONOMIC
CLIMATE Vulnerability PROCESSES
Natural Socioeconomic
Variability Pathways

Adaptation and

Mitigation
Anthropogenic Actions
Climate Change
Governance

EMISSIONS
and Land-use Change
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SCOPING

Identify Risks, Establish Decision-

Vulnerabilities, D —— Making Criteria
and Objectives

IMPLEMENTATION ANALYSIS

VR V)

Review Implement Identify Assess
and Learn Decisions Options Risks

\ e \ e

Tradeoffs
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Global mean temperature change

(°C relative to 1986—2005)

11K
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RCP8.5 (a high-emission scenario)
Overlap

RCP2.6 (a low-emission mitigation scenario)
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4. Climate projections

« Climate modelling is applied to assess future climate change

Atmospheric ‘ Global climate ‘ Downscaling ‘ Impact modelling

greenhouse gas model (GCM) (regional processes, e.g. hydrological

concentrations (complex, feedback consideration of small-scale modelling
Emission climate system) heterogeneity) -> time series of
scenario -> time series of climate discharge

EMISSIONS parameters
SCENARIO

GLOBAL CLIMATE
MODEL (AOGCM)

DYNAMICAL

DOWNSCALING

STATISTICAL
DOWNSCALING

IMPACTS
MODEL

€102 1838 uoag

31



