Recent Development of the AIM/Impact Model
1. Impact Study in AIM, IPCC, and Japan

2. Progress of AIM/Impact Models

-Climate Scenario : NIES GCM Group & Lal
-Water Resource Model : Takahashi
-Adaptation Measures : You

-China, India, Korea: Profs. Sun & Li, Dr. Jeon

3. Future Direction
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(IPCC WG1 TAR)

(SAR, 1995)

“The balance of evidence suggests a discernible human
Influence on global climate”

(TAR 2001)

“There is now stronger evidence for a human influence on
global climate than at the time of the Second A ssessment
Report.”




TAR SAR What’s New?

(New Framework)

(Quntification of Impacts)
(Level of Confidence)
(Detected Impacts)
/ (Balanced +/- Impacts)

(Natural Varability and Extremes)
(Adaptation, Synthesis)

( Detailed Regional
Impacts)




(Level of Confidence)

(Wal) (WG2)
99% Virtually Certain
90-99% Very Likely >05% Very High Confidence
66-90% Likely 67-95% High Confidence
33-66% Medium Likelihood 33-67% Medium Confidence
10-33% Unlikely 5-33% Low Confidence
1-10% Very Unlikely <5% Vey Low Confidence

< 1% Exceptionally Unlikely




Detected Global Warming Impacts
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Balanced Impact Assessment (+/ - Impacts)

Projected adverse impacts based on models and other studies include:

L]

A peneral reduction in potential crop yields in most tropical and sub-tropical regions for
most prqlected increases in temperature; [4.2]

A general reduction, with some variation, in potential crop yields in maost regions in mid-
latitudes for increases in annual-average temperature of more than a few degrees C; [4.2]
Det;:neased wa[tgr E]wailabi]ity for populations in many water scarce regions, particularly in the
sub-tropics; [4.1

An increase in the number of people exposed to vector-borne diseases (e.g. malaria) and
walter-borne diseases (e.g. cholera) and an increase in heat stress mortality; [4.7]

A widespread increase in the risk of ﬂmdirzﬁ for many human settlements (tens of millions of
inhabitants in settlements studied) from both increased heavy precipitation events and sea-
level rise; [4.5]

Increased energy demand for space cooling due fo higher summer temperatures. [4.5]

Projected beneficial impacts based on models and other studies include:

L]

Increased potential crop yields in some regions at mid-latitudes for increases in temperature
of less than a few degrees C; [4.2]
A potential increase in global timber supply from appropriately managed forests; [4.3]
Increased water availability for populations in some water scarce regiors, for example in
arts of South East Asia; [4.1]
educed winter mortality in mid- and high-latitudes; [4.7]
Reduced energy demand for space heating due to higher winter temperatures; [4.5]




Table 1: Estimates of confidence in observed and projected changes in extreme weather and climate events.

Confidence in observed Changes in Phenomenon Confidence in projected
chianges (latter half of the 20th changes (during the 21st
century) century)
Likely' Higher maximum Very likely’

temperatures and more hot
days over nearly all land
Hreas

Very likely' Higher minimum Very likely’
temperatures, fewer cold
days and frost davs over
mearly all land areas

Very |i]|u.-I:.lT Reduced divrnal tempersture | Very lil:l:]:.r'1
range over most land areas

Likely'. over many areas Increase of heat index"” over Very likely’, over most
land areas areas

Likely', over many Northemn More intense precipitation Very likely’, over many

Hemisphere mid- 1o high events' areas

latitude land areas

Likely, in a few areas Increased summer Likely”. over most mid-
continental drying and latitude continental
associated risk of drought interiors, (Lack of

Cconsislent projections in
oiher areas)

Mot ohserved in the few Increass in tropical cyclone Likely”. over some areas
analvses available peak wind intensities
Insufficient data for assessment Increass in tropical cyclone Likely’, over some arcas
mean and peak precipitation
intensities”

! For more details see Chapier 2 (observations) and Chapaer 9, 100 projections ).
¥ For other arcas, there are either insufficien data or conflicting analyses.
* Past ond future changes in tropical cyclone location and frequency are uncerin.
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|mpacts of Extremes
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Figure TS-6: The costs of extreme weather events hive exhibited a rapid upwierd trend in recent decades. Yearly economic losses
from lerge events increased en-fold from U554 billion in the 19505 to LS540 billion per year in the 19908 (all in 1999 U5%). The
skl poateon ] Uhese losses rose Trom i 1|-;'g||§||1|u level o LISE 9 Billion :||'||||_|,'|II:-.- |,|1||'|r|g 1 same |1|_'|1|'-c!_ and ohe st of
premiums o catwstrophe losses fell by two-thirds. Notahly, the costs are g factor of two larger when losses from small, non-
catastrophie weather-related events are included, The numbers generally include “caprive™ sell-insurers, bt nod the less formal
types of self-insurance.




Chll. AsiaRegionalization of Asia Climate Scenario: 6 Regions
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i3

Asia

Adaptive capacity of human systems is low and vulnerability is high in the developing
countries of Asia; the developed countries of Asia are more able to adapt and less
vulnerable. [5.2.7]

Extreme events have increased in femperate and fropical Asia, including floods, droughts,
forest fires, and tropical cyclones (high confidence”). [5.2.4]

Decreases in agricultural productivity and aquaculture due to thermal and water stress, sea
level-rise, floods and droughts, and tropical cyclones would diminish food security in
many countries of arid, tropical, and temperate Asia; agriculture would expand and
increase in productivity in northern areas (medium cenf‘denees) [5.2.1]

Runoff and water availability may decrease in arid and semi-arid Asia but increase in
northern Asia (medium confidence } [5.2.3]

Human health would be threatened by possible increased exposure to veeter borne
infectious diseases and heat stress in parts of Asia (medium confidence ] [5.2.6]
Sea-level rise and an increase in the intensity of tropical cyclones would displace tens of
millions of people in low-lying coastal areas of temperate and tropical Asia; increased
intensity of rainfall would increase flood risks in temperate and tropical Asia (high
cenf:deneeﬁ) [5.2.5 and Table TS-8]

Climate change would increase energy demand, decrease teurlem attraction, and influence
transportation in some regions of Asia (medium confidence ). [5.2.4and 5.2.7]

Climate change would exacerbate threats to biodiversity due to land-use and land-cover
change and population pressure in Asia (medium confidence } Sea-level rise Wﬂéﬂd put
ecological security at risk, including mangroves and coral reefs (high confidence”). [5.2.2]

Poleward movement of the southern boundary of the permafrost zones of Asia would
result in a change of thermokarst and thermal erosion with negative impacts on social
infrastructure and industries (medium confidence ) [52.2]




Table Fi-1E: Velnerahility of bey sectors o the

impacrs aof climuale clhange by sel-regions in Asia,

Sub-regions Food & Bia- Wader Cipastal Human Settlements
Fitre diversity Kesource Ecosystem Health
Boreal Asia +| /H -20M +1 /M +1 /L -1/ L 0FM
Arid & Semi
Arid Asia
-Central Asia -24/H -1/L -2/H 1L 1M -1 /M
-Tibctan
Flatzou /L e | 1AL Ml Min Mo
agiplicable information | information
Temperute Asia -2/H -1iM -2'H -2/H 20 M -2/H
Tropical Asia
-South Asia -24/H 20 -2fH -2/H 1M 20 M
-5-E Asia -2/H -20M -2/H -2/H 1M -10M
WVulmerability: Level of Coniidence:
-2 — Highly valnesable %WH- Wery High
-1 = Moderately vulnerable H- High
0 — Slightly or Mot vulnerable M- Medium
+1 — Slightly resilizm L- Low
+2 = Most resilient VL - Wery Low




Table 3-6: Approximate chronology of the IPCC process in relation o general circulation model {GCM )
simulations, their adoption in impact studies and the development of IPCC emissions scenarios, Abbreviations;
AGCM, atmospheric GCM with simple ocean; AOGCM, coupled atmosphere-ocean GCM,; GHG, greenhouse gas.
(592, IPCC emissions scenarios published in 1992 (Leggent er al,, 1992); SRES, Special Report on Emissions
Scenarios (Nakicenovie et al., 2000 ),

Date

IPCC process

Working Group 1

GCM simulations

Working Group 11
GCM-based

scenarios used in
impact studies

Waorking Group 111

Emissions
sCenarios

19RE- 1940

199119492

1993-1996

1997-1998

1999-2()1

First Assessment
Report (FAR) 1990

FAR Supplement
1992

Second Assessment
Report (SAR) 1996

Regional Impacts
1998

Third Assessment
Report (TAR) 2001

Equilibrium high
resolution AGCM

Transient AOGCM
cold start GHG-only
(Scenario A
CIMSSI0NS)

Transient AOGCM
warm-start GHG +
acrosol (0.5 or 1%

per year emissions)

Transient AOGCM
ensemble/multi-
century control

Transient AOGCM
CO.-stabilisation;
SRES-forced

Equilibrium low
resolution 2 x CO,

Equilibrium low
resolution 2 x C0,

Equilibrium low/high
resolution; transient cold-
slar

Equilibrium low/high
resolution; transient cold-
start/warm-star

Transient warm-start;
multi-century control and
ensembles

Scenarios A-D (A =
Business-as-Usual)

[892a-

[592a-1 (modified)

1592a-f {modified)

SEES:
Stabilisation




Climate Scenarios distributed by |PCC Data Distribution Center

Research
Institute

(Country)

AGCM
Spatial
Resolution

OGCM
Spatial
Resolution

Control CO,,
Concentratio
n

CO,Conc.
Rate of
Increase

Calc. Period
(Year)

2xCO, Global
Average
Temperature

Increase(°C)

2xCO,
Equilibrium
Temperature

00
v

ECHAM4

O

German
Climate
Research
Center (Germ)

2.8° x2.8°
L19

2.8° x2.8°
L11

354 ppmv
1% yr-1

Cont : 240
GHG: 240
GHG+A :
240

13

2.6

HadCM2

Hadley
Center
(UK)

25° x
3.75° L19

25° x
3.75° L20

323 ppmv

1% yrl

Cont : 240
GHG : 240
GHG+A :
240

17

25

CSIRO

CSIRO
Australia)

3.2° x5.6°
L9

3.2° x5.6°
L21

330 ppmv

0.9% yr-t

Cont : 219
GHG: 219
GHG+A :
219

2.0

4.3

CCCma

Canada
Climate Model
Analysis
Center (Canad
a)

37° x3.7°
L10

1.8° x1.8°
L29

295 ppmv

1% yr-1

Cont : 200
GHG : 200
GHG+A :
200

2.7

35

GFDL

Geophyscial
Fluid
Dynamics
Laboratory(U
S)

45° x7.5°
L9

45° x
3.75° L12

300 ppmv

1% yr-1

Cont : 1000
GHG : 100
GHG+A :
300

2.3

3.7

NCAR

National
Canter of
Atmospheric
Research (US)

4.5° x7.5°
L9

1° x1°
L20

330 ppmv

1% yrl

Cont : 136
GHG: 136
GHG+A :
136

2.3 (est))

4.6

CCSR

Tokyo Univ -
Climate
System
Research
Center

58 Y560
L20

2.8° x2.8°
L17

N.A.

1% yr-1

Cont : 210
GHG: 210
GHG+A :
210

N. A.

N. A.
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Fig. 1: The geographical domain of Asia and its sub-ragions as considerad in the shudy
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air temperature (deg C) and precipitation {mm day ') climatology
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Fig. 2: The area-averaged manthly mean observed and simulated surface air

temperature {deg C) and precipitation (mm day™') climatology over the
Agian continent {land regions only).




JPCC Project Global Warming I mpact on Japan)

Committee on Global Warming Problem, Japan Environment Agency
(1988 --- )
Sub-committee on Impact A ssessment

1996.1 Sub- committee Member Meeting
Basic Policy
Research Fields

1996.7 Section Coordinator and Lead Author Meeting
Contents
Baseline climate scenario
Cross-cutting Issue
Schedule

1997.12 First Order-draft
Review by Committee Members and Experts
Revision by Coordinators and Lead Authors

1997.4 Report of The Potential | mpacts of Global Warming in Japan
National Communication - UNFCCC




1997.5 Pamphlet of “ The Potential | mpacts of Global Warming
In Japan”

1997.9 Book of “ Global Warming and Japan — I mpacts on
Nature and Society”

1997.10 Book of “ Global Warming- What impacts Japan will
face?” for General Public

1997.12 COP3: Kyoto Conference on Global Warming
Prevention
JPCC2
2000.1 Sub-Committee Member Meeting
2000.7 Writing Team Meeting (about 70 researchers)
2001.1 Experts Review
2001.3 Completion of the JIPCC2 Report
2001  National Impact Assessment ?7?




Future Development
World Water Model
Water Supply vs. Water Demand
Adaptation

Countermeasures and Cost Estimation

High Temperature Impacts
GCM-Impact Study LINK Project)
Regional Climate Scenario (incl Extremes)




