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1. Common knowledge base

 Hydrology and climate change are both transboundary subjects

 Transboundary cooperation in the assessment of climate change
and its impact on water is desirable
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1. Common knowledge base

 Initial transboundary review of existing knowledge on
climate change and its impacts on hydrology
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3. Observed changes
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e Climate change is already observable in temperature records

* Increase ranges are similar in the Rhine and Mekong basin
(+0.08 to +0
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3. Observed changes

e Also sea level rise is already observable

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

 Heterogeneity represents inherent spatial variability of
climate change

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

e Changes in precipitation are much more heterogeneous than
In temperature

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




4. Climate projections

I RARAIRE LI TT 7B I'I late

A8 5

16  —— SRES illustrative scenarios
P 1 1 1 1 SRES scenarios
Climate modelling is applied to ag | .. 5hes scenaric _
Q —e— Historical RCPs&
O 12} ——2013 Estimate o =3
. -—c; + RCP4.5
Atmospheric 2 1o} _
o
greenhouse gas 2 gl
concentrations e |
Emission o)
. 'S) 41 1
scenario RCP2.6
21 Emissions from fossil fuels and cement
0 1 1 1 1 1 |
1980 1990 2000 2010 2020 2030 2040 2050
L afnpirriin will
CMIPT modeds, SRES scenatios CMIFS model, RCF soeramsd emulaled CMIPS RCP
5 == pigtorical { 24) 5 A pracal {42
SRES &1 (200 = RCP 36{26)
: SRES AlE (J4) I RCP 4.5 (33)
5 %7 = GRESAZ(1H) 7 R RCF &0 (17)
L — — RCF E5{30]
- T
g 3 -
R 3 :
g g
L ':l — \: E
@
o
- &
o
E
<

Le Quéré et al. 2013




4. Climate projections
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e Climate modelling is applied to assess future climate change
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4. Climate projections
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e Different climate projections exist and have been
lyzed for both basins
i Typ Bezeichnung | Antrieb Szenarien, max. hor. Auflisung max. zeitl. max. Zeit- Ersteller RCM (Land)
: (Version) : Modell (Land) o : km Auflisung raum Datenbank
| Dynamisches | CLM | Szenarien 20C, AIB, BI, A2 D.165 18 H 1960-2100 | CLM-Community (I}
! Downscaling | (2.4.11) i MPLECHAMS-MPLOM D)run 1, 29pd3 ¢ ¢+ & &t | CERA
Klimamodell | REMO Scenarien 200 ATR, B, A2 0.088 10 H ie30-2100 ™ MPEM (1)
RCM (UBA) MPEECHAMSMPEFOM M 1 () L L .. . oLl CERA .
Dynamisches | REMO Szenarien 20C, AIR 0.088 10 H 19502100 | BfG, MPI-M (1) i
Downscaling i (BFG) MPLECHAMS-MPLOM run 2 (D) & R
| statistisches | STAR | Szenario AIB Stationen D 001-2055 PIK(D}
| Downscaling | (20) | MPLECHAMSMPLOM @) . & — ———
i statistisches | WETTREG i Szenarien AIB, BI, A2 Stationen D 19612100 Meteo Research (DJ
i Downscaling | (UBA) | MPLECHAMG MPTOM@™ . - . o ) . . . o p o ) | CERA
Dynamisches | HIRHAM ERA40, Szenarien 206 ATR 022 25 H 950-2100 DMI (DK)
Downscaling MPLECHAMS-MPIL-OM (D) ENSEMBLES
M M) i i oo St e ot e i i A
Dynamisches | RCA ERA4D, Stenarien 206 ATB HADGEM1 0.22 25 H 1950-2050 "] SMHT (8]
Downscaling (GB) ENSEMBLES
HADCM?3 (GB)
NERSC-BCCRBCM2(US) . . | L . b} |
Dynamisches ; RACMO ERA4D, Szenarien 206, ATB MPLECHAMS- 0.22 25 H 1950-2050 | KNMI (NL)
Downscaling MPLOM(DY.. . - o oo svmaeee cbion v o coalanns e fo ces oo o | ENSEMBLES
Dynamisches | RegCM ERA4D, Szenarien 200 ATB MPLECHAMS- 0.22 25 H T030-2050 ™| ICTH )
Downscaling MPLEOMMD) e i | ENSEMBLES
: Dynamisches ; HadRM : ERA40, Szenarien 20C, ATR HADGEM 0.22 25 H 19502100 : METO-HC (GB)
. Downscaling | . (GB) . ENSEMBLES
: * HADCM3 (GB) :
i : : MPLECHAM3-MPLOM (ID) T S S S S e
| Dynamisches | ARPEGE i ERA40, Szenarien 306 AIR CNRM.CM3 F | 0.22 | 25 H 19502050 7 CNRM (F)
Downscebing | | oo i ENSEMBLES 1
Dynamisches | REMO ERA4D, Szenarien 200 ATB MPLECHAMS- 0.22 25 H 1950-2100 | MPLM (D) |
Downscaling MPE-OM run 3 (D) i ENSEMBLES i
D ) o e e e R iy g i L {
Dynamisches | PROMES ERA4D, Szenarien 200, AIB HADGEM1 0.22 25 H 1950-2050 ™| UCLM ()
Downscaling (GB) ENSEMBLES
HADCM3(GB) o e v e L e e 0 I, 5
i Dynamisches | CHRM | ERA40, Szenarien 308 ATB HADGEM1 0.22 25 H 1950-2050 ", ETH (CH) %
| Downscaling | P (GB) i ENSEMBLES =
5 | | HAUCMB(GH) ;o i s e w0 vndioninn e [t sl s o0 0 0 e S
[ Dynamisches | CLM | ERA40, Stenarien 306 ATH i 022 i 35 i 19302160 i ETHZ, GKs§ =)
| [ Downscaling | s N | OO { RPN S S 2| "N‘"’.'."..M.ﬁ.w.ﬁ ..... |




4. Climate projections

e Different climate projections exist and have been
analyzed for both basins

MRC

tauri etal. Laux et al. Kingston et al. [Thompson et [Thompsonet |Hoanhetal. [TKK & SEA Uohnston et al. [Eastham et al. [Kiem et al. IChinvanno et al.Hoanh etal.  [Snidvongs et al|
012 2013 2011 al. 2013 al. 2013 2010 START 2009 2009 2008 2008 2006 2003 2003
Region Mekong Basin [GMS Mekong Basin  |Mekong Basin [Mekong Basin |Mekong Basin [LMB GMS Mekong Basin [Mekong Basin |LMB LMB LMB
GCM CCCMA_CGCM [ECHAMS UKMO HadCM3|UKMO HadCM3 [UKMO HadCM3 |[ECHAM4 ECHAMA4 ECHAMA4 11 GCMs UMA AGCM CCAM (RCM) HadCM3 CCAM (RCM)
B.1 CCCMA CCCMA
CNRM_CM3 CGCM31 CGCM31
GISS_AOM CSIRO Mk30 CSIRO Mk30
IMIROC3.2Hires IPSL CM4 IPSL CM4
MPI_ECHAMS MPI ECHAMS  |MPI ECHAMS
NCAR_CCSM3 NCAR CCSM30 |NCAR CCSM30
UKMO UKMO
HadGEM1 HadGEM1
Downscalin [Statistical WRF ClimGen ClimGen ClimGen PRECIS PRECIS PRECIS Pattern-scaling |- - - -
method |downscaling  |(dynamical (pattern-scaled |(pattern-scaled |(pattern-scaled
r downscaling)  |downscaling) |downscaling) |downscaling)
Kcenario A1B, B1 A1B, B1 Prescribed Prescribed Prescribed A2, B2 A2, B2 A2, B2 A1B A1B 540 ppm and A2, B2 700 ppm
global warming |global warming [global warming 720 ppm
of +0.5-+6°C of +2°C of +1.0-+6°C
ﬁaseline [1982-1992 1971-2000 1961-1990 1961-1990 1961-1990 1985-2000 1995 to 2004 1961 -1990 1979-1998 360 ppm 1961-1990 350 ppm
|period
Ecenario D032-2042 2001-2030 () | - - 2010-2050 2010-2049 1960-2049 2030 2080-2099 540 ppm (1) 2010-2039 (1)  [700 ppm
eriod 2021-2050 (1) 720 ppm (1) [2070-2099 (1)
Mean 10.8-+1.4°C +0.17°C (B11) [+0.5-+6°C +2°C +1.0-+6°C +0.7°C (A2) +2-+3°C (+1-  |+0.023°C/yr to [+0.68-+0.81°C [+2.6°C Slight decrease [+1.0°C (B21) increase in dail
temperatur [(A1B) +0.6- +0.38°C (A1B 1) |(prescribed) (prescribed) (prescribed) +0.8°C (B2) +2°C from +0.024°C/yr (I) and increase [+1.0°C (A21) max.
e +1.3°C (B1) +0.6°C (B111) dstilad et al. (11) +2.9°C (B21l) [temperature by
+1.39°C (A1B Il) 2010, Scenario +4.0°C (A211)  [+1-+3°C from
A2 only) lan. to May,
decrease from
Oct. to Dec.
Mean 2.5-+8.6% +90mm (B11) |only very slight [heterogeneous |-2-+5% for annual: +4% (from no significant  [mean: +13.5% [+4.2% mean annual  [-0.2% (B2 1) drier and longer|
precipitatio [[A1B) +1.2- -5mm (A1B 1) [changes, except|changes different sub- [+1.2mm/yr (B2)|Véstila et al. change in mean|range of precipitation +0.2% (A2 1) dry seasons
h +5.8% (B1) +74mm (B111) [for three reaching from - [catchments for [+2.0mm/yr 2010, Scenario [annual models: +0.5- increases from [(+9.4% (B2 I1)
-20mm (A1B Il) |northern 6.1-+12.3% for |1°C-scenario; |(A2); A2 only) precipitation, [+36.0% 0-+25% for +9.8% (A2 11)
basins, where |different sub- |-6.9-+30.2% for |wet season: wetter wet different sub-
increases occur,|catchments different sub- [+1.2mm/yr (B2) season in North catchments
seasonal catchments for [+1.5mm/yr Myanmar and
changes are 6°C-scenario  |(A2); Gulf of
ery dry season: Thailand, drier
heterogeneous +0.06mm/yr dry seasons
(B2) around Gulf of
+0.54mm/yr Thailand

(A2)
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4. Climate projections

e Different climate projections exist and have been
analyzed for both basins

mm) to assess future climate change, transboundary cooperation in the
selection of an ensemble of suitable climate projections is desirable




5. Projections of IPCC AR5

IPCC’s Fifth Assessment Report provides results of most
recent and comprehensive global climate modelling

IPCC 2013

Variable Region Season
Temperature change World (land) December-February

T T T
RCP8.5

sl -
RCP6.0 Thick lines: i
RCP4.5 wiv
RCP26 Ensemble mean | idl
6 historical e

4 I Thin lines: Individual
model simulations

1
2050

1
1950

8
95%-tile
75%-tile

6 Median

<« 25%-tile

4 % +—— 5%-tile




5. Projections of IPCC AR5
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5. Projections of IPCC AR5
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5. Projections of IPCC AR5
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6. Impacts projected in IPCC AR5

Europe ey risk

Adaptation issues and prospects

Climatic
drivers

Timeframe

Risk for current and
high adaptation

Increased economic losses and people affected
by flooding in river basins and coasts, driven by
increasing urbanisation and by increasing
sea-levels and increasing peak river discharges
(high confidence)

Adaptation can prevent most of the projected damages
(high confidence). The experience in hard flood
protection technologies is significant. Main issues
include the high costs for increasing flood protection
demand for land in Europe, and environmental and
landscape cancerns.
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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.
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6. Impacts projected in IPCC AR5

: . £ Climatic . Risk for current and
ASla Key risk Adaptation issues and prospects Hilien Timeframe high adaptation
Increased risk of Disaster preparedness incdluding early-warning systems and local S.H Medium Eieg
drought-related water and coping strategies. b
: resent
food shortage causing Neart
malnutrition (high confidence) (mesa[r]-_f[r]%) m -
Y] T
Long-term %7€
(2080-2100) 4oc
Increased risk of water and Early-warning systems, vector control programs, water Egﬁ
vector-borne diseases management and sanitation programs. = b
: 3 £} resent
(medium confidence)
Near-term
(2030-2040)
% g &
‘ r:ﬂ Long-term %€
l NS {/(2080-2100) 4o
Exacerbated poverty, Insufficient emphasis and limited understanding on urban poverty, ﬁi‘!g’ﬁ
inequalities and new interaction between livelihoods, poverty and dimate change. % Present
vulnerabilities e N
(high confidence) (2030-3040)
Ao I _
] Long-tern 2°€ |
(2080-2100) goc. e s

Modified from IPCC 2014

Climatic drivers of impacts

Risk & potential for adaptation

| |

Warming
trend

Extreme
temperature

Dryin Extreme Damaging Storm
tren predcipitation cyclone surge

AAAL

Sea level

Potential for adaptation
toreducerisk

[
-

t
Risk level with
current adaptation

1
Risk level with
high adaptation




6. Impacts projected in IPCC AR5

(2080-2100)

Risk-Level
Very Very
Low Med High
e -
Near Term (2030-2040)_

Long Torm 2°C [
+°C I

Risk Level with Potential for
High Adaptation Additional
Adaptation to
Reduce Risk

Risk Level with
Current Adaptation

150

— RCFB.5 h
125| — RCF2.6 (e
r==] (o]
100 =
= 3
g7 =
o
g 50 2

3 Ho Chi Minh City
%000 2025 2050 2075 2100

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

ASIA

Increased Drought-
Related Water and

Heat-Related
ea Food Shortage

Human Mortality




6. Impacts projected in IPCC AR5

Hazards are similar, but risks in Europe are of 5
more economic nature, while in South East Asia o=

risks of more substantial nature (life, health)

are a major concern
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7. Uncertainty and complexity

fI7

To obtain regional climate projections is more complex (“downscaling”)
and regional assessment of climate change contains larger uncertainties

A

increasing uncertainty

small spatial scales

large spatial scales
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7. Uncertainty and complexity

For effective adaptation, projections of extremes are sought for;
related uncertainty has to be borne in mind
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7. Uncertainty and complexity

« The approach to adaptation consists of numerous steps;

associated uncertainty may cascade

A

increasing uncertainty

== parameter
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8. Approach to basin-wide adaptation

Policy issues
_ Adaptation [~ :
Risk strategy
Assessment
Impacts : :
Pilot studies
-
Impact Mitigation
; . model
Climate and hydrological change

/ mmmmm) | Residual risk
Impact

Trend Water 7] assessment
analysis balance
Indicators model
Observed mmmmm) | Vulnerability
data Re- Climate msmmm) | Exposure
- / analysis projections
iterature
review data

Hazard




8. Approach to basin-wide adaptation

Climate & hydrological change
Trend
analysis
MRCCCAI | Indicators Water
balance
MRC-CCAI 2013 model
Observec Cie 201t
data Re-
MRC-IKMP 2013 analysis Cl_i ate
Literature data prOJectlons
review WRCCGA | MRGCCAL
A
Completed r—




8. Approach to basin-wide adaptation

Impacts
Impact
model
Impact
assessment

MRC Basin Development Strategy

Mekong

Completed




8. Approach to basin-wide adaptation

Policy issues
Risk Adaptation
Assessment strategy
NAPA ICEM ASEAN 2012

Pilot studies
Mitigation
Pilot studies
UNFCCC GlZ-MRC Upscaling 2013

Mekong

Completed




CLIMATE-ADAPT # signIn | Glossary | Contact | Sitemap

3. Ap proa ch to basin-2:: §§~: European Climate Adaptation Platform .. v websre

Countries, regions and cities

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

{;"f : = Netherlands

[ Legal framework ] Assessments Priority sectors Local actions Summary Contact

- 3 The legal framework for the implementation of the national adaptation strateqgy in the Netherlands is ‘the Delta
| £ il

| ) ——Th ] Acton flood safety and freshwater supply’ (hereafter: the Delta Act). The Delta Act anchors the Delta programme,
= the Delta Fund and the role of the Delta Commissioner. The Delta Act entered into force on 1 January 2012 [1].
Choose a country [
R | s k 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
abjective is to protect the Metherlands from (coastal and river) floading, to realize climate resilient urban areas

Assess m e nt and to ensure adequate supplies of freshwater for generations ahead.

NAPA ICEM ASEAN 2012

Pilot studies

Mitigation

Pilot studies

UNFCCC

GIZ-MRC Upscaling 2013

Mekong

Completed




8. Approach to basin-wide adaptation

potential for knowledge exchange

Climate and hydrological change

Impacts

Impact

model

(WIS

Impact
assessment

Trend Water
analysis %
Indicators model
Observed
data Z Climate
Ivsi projections

Literature / analysis
review data

—
—)

Vulnerability

Exposure

b/ ARG
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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 uncertiin[ieﬁ Ehould not stop decisions Eeing de.
dedos AN "I PR YAy Y R RN \ Y

Thank you for your attention!
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First overview: ongoing and completed projects

Impact assessment
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Mitigation
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UNFCCC : United Nations framework convention on climate change: first and second communications . http://unfccc.int/national reports/non-
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