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Climate Change Impacts and Adaptation Research
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Major Components of Global Climate Change Research
SR EIAEE T source: (IPCC Synthesis report. 2001)
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Progress in Climate VIA Research

Early research
activities on
climate change  1pCC Climate
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and adaptation
approach

Climate change
History of climate VIA research
VIA research
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Methods for Climate Change Impact Assessment
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Canada

Canadian CC projects

Early wo
assessment:

» Great Lakes and Mackenzie Basin Climate
Change Impact Study (1991-96)

» The Canada Country Study (1996)

» BHRESBERASATFHIE -
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» IngEREESBERAYmHEHRE

These projects adopted an orthodox
approach that is climate model and
scenario-driven and oriented to the longer
term future. The studies were primarily
motivated to improve understanding
(science).

climate change impacts

THE CANADA
COUNTRY STUDY:

HRRAEARZLIF I E

Landslide site near Tuktoyaktuk, GSC photo
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i
P .
Forest fire scenario (pink equals e
high fire risk) & forest growth ===y __, [Favan]
s . . [ -
scenario in the Mackenzie Basin.

Source: Cohen (ed.) 1997.
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Key Steps in Climate Change Adaptation Planning

PRAE RAHE B X S %AE LR ; assess sector or regional
climate change risks in the future
BB X E N IS MG 8L develop sector or regional
adaptation option and planning table

X B FE R AT VA, PR BRI review
adaptation options and select the most- effective and
satisfied measures

TOASABEARAE RN 555 80 113 X W 462K PR BRRE T R
mainstream adaptation plan into the sector or regional
sustainable development strategy

SR WEN T RB#; implement climate change adaptation
plan and measures

I 5L E R R S R . Monitor and evaluation the

impacts of adaptation plan

GEF Funded AS25 Project: Adaptation and Vulnerability
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Integrate Assessments of lmate Vulnerab
and Local Sustainability in the Heihe River Basin of

Northwest China T
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AS25 project is part of the Assessments of
Impacts of and Adaptation to Climate Change
(AIACC) project funded by the Global
Environmental Facility (GEF) and implemented
by UNEP.
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Countries Involved in AIACC Regional Studies

T
11 projects in Africa

T 5 peojects in Asin
5 profects in Latin Amesica

3 projects in Small lsland States
(7, the Cook istands, Saychalies, Comorca. Jmaica, Barbasos, Trinkdad and Tobago, and St K
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AS25-Project Management Structure

Project Steering Committee
NCCCC/NDRC (Chair), China Meteorological Administration
(CMA), China GEF Office, State Environmental Protection

Administration (SEPA) and the PI
1

Expert Advisory Group
T—iC (CMA) . FKTIE (CAASD . XIFRZE (MOWR) .
f1/M& (Agenda 21) . F#k (CAS) . EEH. Bk,
B, #EE . BRI, FERE. KPR

X EIIRR -

y B & A (Project management group)
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Major Activities of the AS25 Project

Macro-economic
model, GCM and RCM
scenarios setting

Integrated assessment
Vulnerability assessment ;.4 adaptation option
of water, food and evaluation
ecological systems
to climate variation
and change

. . Socio-Economic
Climate Scenarios Y .
1 Scenarios 2

Climate change impact and vulnerability assessment

i

Sustainability indicators

Existing and potential
adaptation measures

Desirable adaptation options
Multiple stakeholders, planners,
analysts, and public

Domain of the multi-criteria adaptation options evaluation system 4

Flow-chart of the AS25 project IA research structure
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Potential climate and other variables and water
resource vulnerablllty 1nd1cat0rs

Current water withdrawal ratio in the Heihe
River region (1991-2000)—AS25 Project

SRS B R TSR FER 5K AT LRI ¥ EuE (1991-2000)

Year 1991 1992 [1993 [1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Water

Availability
(108m?) 35.90 |34.33 | 3546 |3557 |34.04 |34.64 |34.63 |34.33 |34.70 | 34.84
Total water
withdrawal
(108m3) 29.02 |27.38 |35.40 |28.81 |29.55 |35.76 |28.01 [41.35 |35.45 |32.33

Water
withdrawal ratio
JKIHFE LI 81% | 80% | 100% | 81% | 87% | 103% | 81% | 120% | 102% | 93%
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AS25 Project: Adaptation Options Evaluation — Two Ways
A$25% F 2 NS R AT IE B A AHPIE N BUR A

AHP

An analytic hierarchy process (AHP) _

e e . .. . BARERR: BESRERAK B RN 5 b
method, a multi-criteria decision making ‘ ‘
(MCDM) technique, was used as to rank

desirability of alternative adaptation S * -
measures N F 2 XA H¥5(Yin 2001) r T T
7 SFEHE TR 7 SFEHE TR R e SRR T

Bl

B2

B3

A method designed by Yohe and Tol was
adopted to rank alternative adaptation B

options f&%Yohe Tol (2002) KIHF 51 BB

B3

[CHANGES]
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Household surveys and policy meetings were carried
out in several sites of the region for selecting the

desirable adaptation action in the region
W HATRS R TIKBREET A, YRS
ITBUR S WP R I8 B 5

Overall AHP rank and score of adaptation options in the Heihe River Basin
Water resource adaptation options Rank order
TK B RE R SR T AHP result R
Reform economic structure B1
B HK BN A A 0.26 1
Form farm water user society B4
B RGKEREAEEHSA 0.18 2
Improve water allocation policies B7
K ERS TR 0.14 3
Establish water permits and trade B2
FRARZ 5+ BILKEHIE 0.13 4
Increase awareness and education B8
RAEARENESKEE 0.12 5
Apply water save equipment and tech BS
P T K BEAR (R ek HEW B 26 B A) 0.08 6
Implement water price system B6
KB HIERE 0.05 7
Construct water works B3
ERE S KRN TEMKE 0.04 8
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T RE TR E B K (YoheRMTol, 2002)
O BB R OFF AR FHEEN TR
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FEEEN LR

OHLBEAHER; ORI WM

ORFENESEERS, HISRERTRANFLSBRATEEN
LLRRSAE BB R

@RI ST VRIIBRH AR 2 A AK B BRSE

Al KRR G RGBT A

TR SRR PR IE N SRS N RE
FERET| S rg| BEYEGR | SRR | MRS R M R Rk
R ‘ ‘gzﬁm‘ i ‘ L] ‘ it ‘ AR | EE | EEE
P 25 \ 2.5 \ 3.2 \ 25 \ 36 \ 33 \ 3.0 37 34

e | (ERE. RPN, R

gl | ERRSBERUKMT, dTELS AR TRENERE, | 4
ahek | RERUOE BATKHE. RERE . MR RGN B 40

| B R B A R K AT K

R SR iKEAR,

4.2

4.0

e e I e T S R R R T R T 37

AW | 37 ‘ 3.2 ‘ 4.2 ‘ 3.9 ‘ 4.1 ‘ 4.0 ‘ 4.0 | 4.2 43
SEEPE R

FTATHET] 25 18 32 25 3.6 3.3 3.0 37 34

WEFETF | 07 0.5 0.8 0.7 0.6 0.7 0.7 08 0.7

ERAES | 18 10 24 19 2.0 24 2.0 29 25

AS25: Results of Adaptation Evaluation Approach 2
B/ ME R BTG TSR

The feasibility of adopting technical
and engineering adaptation

(@l FATRZARITER

AT AR AEXHE P .
practices is relative low.
These options include expanding
ARSI ER.  sprinkle, trickle, pipeline irrigation,

BIETKEMFFRTFAK  building reservoir in upstream and

increasing exploitation groundwater.

water-saving practices, cropping and
cultivation structure adjustments are more
feasible because of relatively small capital
requirements.

WA S
B S B

Brief summary of the AS25 project

A GEF external
evaluation team gave
“Outstanding” for all
the criteria to AS25
project.
o e

*,
The project adopted a /d\

systems analysis
approach featured
with multi-sectors and
multi-stakeholders.

An integrated assessment
approach involving an
interdisciplinary team
(CMA, CAS, Nanjing
University, and Canadian
and the US scientists).

Applied remote
sensing, GIS, macro-
economic model,
computer modeling
and multi-criteria
decision making
tools.
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ACCC
p

Adapting to Climate
Change in China

SWSRXZEIIRB

ACCC Research Roadmap

. Climate
" Science

1. Scoping Study
(Identify problems)

3. Vulnerability Assessment:
Physical/ Ecological vulnerabilities
* Socio-economic vulnerabilities

Vulnerability &
Risk

6. Outcome communication
& information sharing

4. Climate Risk Assessment
(Climate scenarios)
(Socio-cconomic scenarios)

5. Adaptation Planning
«Identify adaptation option
+Analyze/ Assess adaptation option
*Policy prioritization and recommendation

Adaptation
Planning

ACCCI B s g 22 B

Major tasks of ACCC: Implementation roadmap
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201001 2010.06 2010.12 2011.06 2011.12 2012.08

201212

Case: Inner

Case: Guangdong

Guangdong Location & Topogragphy

Climate Science activities

* CMA and the Chinese Academy of Agricultural Sciences (CAAS) cooperated

with HC/UK
* RegCM4 and PRECIS driven by ECHAMS5/MPI_OM and HadCM3

* Results from the CMIP3 ensemble over China provides useful background.

This could form the basis of, or guide, the analysis of the GCMs from the

CMIP5 ensemble
«Climate change scenario website building.

i www.climatechange-data.cn

Tomp. Arnusl, ECHANS, *C B

Bio-physical risk Assessments

Key steps in climate risk assessment (RA)

1. Identify key climate stressors for RA (e.g.
droughts or floods);

2. Determine critical vulnerability indicators for
RA;

3. Calculate current and future climate
vulnerabilities (data, spatial and temporal scale,
methods);

4. Calculate climate risks.

10
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Sectoral Sensitivity or Vulnerability tO what" Comprehensive risk assessments, based upon vulnerability and CC impacts

Agriculture: cropping
*Extreme weather events;

Sector Sensitivity or vulnerability to what? “Vulnerability analysis — Ningxia case
. Lo Grassland and Livestock
Water Rainfall variability, flood, drought *CENTURY Model Calibration;
*Simulated changes of aboveground productivity in Northern Grassland
Agriculture flood, drought, cool/hot extremes, storms (2040, 2070, 2100);
*Grassland vulnerability assessment;
Health Hot/wet conditions, temperature extremes, violent “Initial evaluation of grassland impact.

Water Resources
*Changes of runoffs in the next 50 years;
*Response of groundwater in Huang-Huai-Hai Plain to Climate Change.

storms, floods, crop and water shortages

Guangdong Storm surges, wind/wave climates, pressure
coastal extremes, tidal extremes

o

Grassland  Drought, snow storms, insects

Changes CDD in China (1981-2000) Simulated changes of aboveground
productivity (1981-2008)

Annual Runoff change (2021:2050) over the Baseline Pe|

Socio-economic impacts and risk assessments Climate change vulnerability, impacts and risk assessments: GD

CASS T HaTE R R SR - )R

N SN : o « Current and future climate extremes EREYME:
*Fieldwork in Ningxia and Inner Mongolia for vulnerability assessment; . N © BNRASE MRS R RN A RS F BT,
<National socio-economic scenario (SES). impacts on crops and the economy; - HAAEREERNEF SRR
NDRCC - (_:urrent economic I0§ses (crop) to . o AR AL AR B R AN
SR . ) - . climate hazards and disaster prevention; H&&¥RE:
*Framework of risk tin H « The impacts of CC on water resources;  Jo&7 /] REMNRW KB T
-lemate dfsaster l(?ss assessment; and * Vulnerabilities to rainstorms. R . BUKSREMEEANARPIN: EAFF
«Climate disaster risk maps. FRAATR Rt/ Bk AR R R A IR A, DA

)5 A B3

B2 = - O Rate of cron area suffered fo tvohoon (2001; GDCDC: Spatial Distribution of Vulnerability

Typhoon risk distribution (crop and economic loss) Rate of crop area suffered to droughts (1991-2000) ’ " to Rainstorm in Guangdong

GDCDC: Predicted changes in annual-hot related non-accidental mortality Climate Change vulnerablllty, ImpaCts and risk

per 100,000 populations from the 1981-2000 base periods under three assessments: IM

different Scenarios in Guangzhou « Hydrological and grassland simulation for ing the img of CC;

« Household surveys on climate impacts on herdsmen’s livelihood;
2031-2050 2051-2070 2071-2090 « Vulnerability assessment of livestock vulnerability to droughts (maps
Emission Base below).
Scenarios i€ nporiality . Mortality . Mortality . S _ L L
predicted predicted predicted HRNERE DEREES SN G0 i R IR KM A (0L i
High 42.1 60.65(36.9 18.55 72.05(44.94 29.95 111.87(71.2 e | v
(A2) 0 1-85.42) : -100.42) . 6-154.80)
Mid 42.1 73.89(45.1 85.67(53.20 107.95(68.5 4
(AIB) 0 1-103.99) a7 -119.72) B 4-149.54) %
42.1 71.87(44.9 80.57(50.92 88.82(56.46
Low (B2) 0 3-100.06) 29.77 -111.70) 38.47 -122.86) 46.72
.a i i Legend
Net:its(.jSChange in mortality rate from base - low vulnerability
P ) : medium vulnerability
: high vulnerability
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Climate change vulnerability, impacts and risk
assessments: NX

*Agriculture: future climate
change trend and risks to
drought;

* Water: future impacts of CC
scenarios on precipitation in NX;
* Relations between CC and
desertification.

Agricultural drought risk

‘ Z‘;\ Identify desirable adaptation options

Inventory of climate change

vulnerabilities and
adaptation options for water
sector 1. Water allocation plans

RANKING:

2. Water use permit

3. Water saving
’ technology
4. Water demand

management

Prioritized ranking of
options, indicating

overall preference

AHP multi-criteria
evaluation of options by

stakeholders using survey
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