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Summary

Title : Climate Change Impacts Assessments on

Agricultural Water Resources

1. Period: Jan. 2011 ~ Dec. 2011

2. Backgrounds and Purpose

2.1 Backgrounds

o Recently, climate changes have been great concerns as the

magnitude of natural disasters is on the increase, and it
becomes increasingly a pressing matter to evaluate
vulnerability to such disasters and make plans to minimize the

adverse impact from them.

o 'Vulnerability' is defined as the extent to which a natural or

social system is susceptible to sustaining damage from climate
change. The general consensus for vulnerability is that changes
in temperature and precipitation will result in changes in the

agricultural water resources.

o Korea feels that its agricultural sector is being affected by

this climate change, and it is right time to take the initiative

in this matter.

o The agricultural sector in Korea uses water for irrigation up
to 48 percent of the water resources available in a natural

environment.



2.2 Purpose

° The purpose of this research is to assess the uncertainty of
various future meteorological data, and analyze the
vulnerability of water resources for agricultural sector. In this
research, frequency analyses for the required storages that
will be affected by climate changes were conducted, and
existing researches on the vulnerability of reservoirs for

agriculture were reviewed.

3. Contents
3.1 Method

o Assessment of uncertainty for various future meteorological data
- Temperature, precipitation, humidity, evaporation, duration of

sunshine, and wind velocity.

o Sensitivity analysis for runoff and reference evapotranspiration

- Runoff Estimation using various estimated (future) meteorological
data and TANK model.

- Estimation of reference evapotranspiration using various estimated

(future) meteorological data and Penman—Monteith equation (FAO).

o Assessment of vulnerability for agricultural water resources
- Estimation of water resources for paddy rice farming based on
growing period and future land-use changes.
- Estimation of crop evapotranspiration for 10-year drought return
period.
- Calculation of unit duty of water for 10-year drought return period.

- Frequency analysis of reservoirs for drought period using DIROM.



o Summary of agricultural water indicators affecting irrigation reservoirs

< Study areas>
Administrative | Irrigation | Watershed Le_”?,';a,e,shed
region reservoir (ha) Study areas

Chuncheon

Gyeonggi Madun 529

Gangwon Wongc han 305

Chungbuk Wonnam 1,080

Gyeongsangbuk-do
Mabook,
Poifn;

Chungnam Gopung 1,293 3

Jeollabuk Ingyo 841
‘e
Jeollanam Daepo 260 e
Gyeongbuk Mabuk 650
G Namseon 7 A RAEEN
yeongrlam g By BT £ g Riometers




3.2 Results

3.2.1 Assessment of uncertainty for various future
meteorological data
- Data used : Generated by MIROC 3.2's CF, MIROC 3.2's LARS-WG,
and MM5 methods.
- Factors : Temperature, precipitation, humidity, evaporation, duration

of sunshine, and wind velocity.

o Mean Annual Rainfall (MAR)

- Slight decrease at Daepo Reservoir between 2010s and 2030s, and
at Namseong Reservoir between 2010s and 2040s.

- Continuous increase at most of the other reservoirs between
2010s and 2090s.

- The biggest change from the base year (1980~2009): an increase
of 46% at Madun Reservoir in 2050s.

- The biggest uncertainty: at Wonnam Reservior in 2040s.

o Mean Annual Temperature (MAT)

- Continuous increase at all reservoirs between 2010s and 2090s.

- The biggest change from the base year (1980~2009): an increase
of 4.42 C at Wonchang Reservoir in 2090s.

- The biggest uncertainty: at Wonnam Reservoir in 2030s.

> Mean Annual Evaporation (MAE)
- Continuous increase at all reservoirs between 2010s and 2090s.
— Slight decrease at Mabuk Reservoir between 2010s and 2030s.

o Mean Annual Humidity (MAH)

- Decrease from the base year at all reservoirs.
- The biggest change from the base year (1980~2009): a decrease
of 7.0 % at Ingyo Reservoir between 2010s and 2090s.

o Mean Annual Duration of Sunshine (MADS)

- An increase of 0.5 - 1.5 hr at all reservoirs.

_|V_



- The biggest change from the base year (1980~2009): an increase
of 1.57 hr at Mabuk Reservoir.

o Mean Annual Wind Velocity (MAWYV)

— Slight decrease at Daepo Reservoir between 2050s and 2090s, and
at Mabuk Reservoir between 2020s and 2090s.

- Increase at other reservoirs between 2010s and 2090s.

- The biggest change: a decrease of 0.24 m/s at Deapo Reservoir.

3.2.2 Sensitivity analysis for runoff and reference
evapotranspiration
- Data wused: Generated by MIROC 3.2's CF, MIROC 3.2's
LARS-WG, and MM5 methods.
- Simulation tools: Data and information on daily runoff, reference
evapotranspiration, land-use change in 8 study areas (KRI, 2010),
and TANK model.

o Time-series data of annual runoff change

- CF method: a decrease of 135.5 mm in Jeonnam, 45.0 mm in
Gyeongbuk and 278.0 mm in Gyeongnam areas between 2010s
and 2040s, but a continuous increase after 2040s in the same
areas, and a steady increase in other areas.

- LARS-WG: a steady increase in all areas between 2010s and
2090s, with a significant increase in Gyeonggi and Chungbuk
areas.

- MMb5: a slight decrease in all areas between 2010s and 2040s,
and a continuous increase after 2040s. This increase is not in

excess of the other two models.

o Estimation of reference evapotranspiration
- CF method: generally higher in the southern regions - Jeolla and
Gyeongsang— than the central regions. An increase of 115 mm in
2025s, 46.6 mm in 2055s, and 29.3 mm in 2085s from the base year.



- LARS-WG: an increase of 44.7 mm in 2025s, 34.7 mm in 2055s,

and 38.7 mm in 2085s from the base year.

- MM5: an increase of 79.4 mm in 2025s, 48.1 mm in 2055s, and

49.9 mm in 2085s from the base year. The increase is in excess

of an average.

3.2.3 Assessment of the wvulnerability of agricultural water

resources

o Paddy rice evapotranspiration (paddy ETc) at drought of

10-year return period is estimated by frequency analyses

in 1995s~2085s.

— Increase of 8.4% in paddy ETc between 1995s and
Chuncheon

— Increase of 27% in paddy ETc between 1995s and
Suwon

- Decrease of 3.9% in paddy ETc between 1995s and
Cheongju

- Increase of 9.0% in paddy ETc between 1995s and
Seosan

- Increase of 7.6% in paddy ETc between 1995s and
Jeonju

- Increase of 13.8% in paddy ETc between 1995s and
Yeosu

- Increase of 27.1% in paddy ETc between 1995s and
Pohang

2085s

2085s

2085s

2085s

2085s

2085s

2085s

n

n

in

in

in

in

in

— Increase of 3.4% in paddy ETc between 1995s and 2085s in Jinju

o Annual maximum storage requirement of reservoirs of

10-year return period is estimated by frequency analyses

in 1995s~2085s. AV

- Wonchang reservoir @ 2.4 Mm' in 1995s > 1.8 M’ in 2085s (V0.6 Mm")
- Madun reservoir : 2.6 Mm’ in 1995s -> 3.6 Mm' in 2085s (A1.0 Mm')
- Wonnam reservoir : 5.1 Mm' in 1995s -> 4.6 Mm’ in 2085s (V0.5 Mm')
- Gopund reservoir : 5.7 Mm’ in 1995s -> 6.9 Mm' in 2085s (A1.2 Mm')
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- Ingyo reservoir : 0.7 Mm' in 1995s -> 0.9 Mm' in 2085s (A0.2 Mm’)
- Daepo reservoir : 1.0 Mm' in 1995s -> 0.8 Mm' in 2085s (V0.2 Mm')

- Mabuk reservoir :

4.1 Mm' in 1995s -> 4.6 Mm' in 2085s (A0.5 Mm')

- Namseong reservoir : 1.2 Mm' in 1995s —> 1.1 Mm' in 2085s (V0.1 Mm’)

o Annual

maximum storage requirement of reservoirs of

10-year return period is estimated by frequency analyses

in 1995s~2085s, when the transplanting date is moved
forward 10 days(S1) and back 10 days(S2)
- Wonchang reservoir in 2085s : Baseline : 1.8 Mm' / S1: 1.8 M’ / S2 @ 2.0 Mm'
- Madun reservoir in 2085s : Baseline : 3.6 Mm' / S1: 3.5 Mm' / S2 : 3.6 Mm’
- Wonnam reservoir in 2085s : Baseline : 4.6 Mm' / S1: 4.6 M’ / S2 © 4.4 My
— Gopund reservoir in 2085s : Baseline : 6.9 Mm'/ S1: 6.2 Mm' / S2 : 6.6 Mm'

— Ingyo reservoir in 2085s :

Baseline : 0.9 Mm' / S1: 0.9 Mm' / S2 : 0.9 M’

- Daepo reservoir in 2085s : Baseline : 0.8 Mm’ / S1: 0.9 Mm' / S2 : 0.8 Mm'
- Mabuk reservoir in 2085s : Baseline : 4.6 Mm’ / S1: 4.1 Mm’ / S2 : 4.7 Mm'
- Namseong reservoir in 2085s : Baseline : 1.1 Mm'/ S1: 1.0 Mm’/ S2 @ 1.2 Mm'

o Unit duty of water during transplanting season in irrigation
district is estimated in 1995s~2085s.

- In

Wonchang irrigation district,

unit duty of water is 2.41

10" %/m?®/sec/ha in 1995s and 2.43 10 %/m?®/sec/ha in 2085s

- In

Madun irrigation district,

duty of water is 1.78

10" %/m?®/sec/ha in 1995s and 1.80 10 %/m?®/sec/ha in 2085s

- In

Wonnam irrigation district,

duty of water is 2.08

10" %/m?®/sec/ha in 1995s and 2.10 10 %/m?®/sec/ha in 2085s

- In

Gopund irrigation district,

duty of water 1s 1.94

10" %/m?®/sec/ha in 1995s and 2.01 10 %/m?®/sec/ha in 2085s

- In

Ingyo irrigation district,

duty of water is 1.94

10~ */m?/sec/ha in 1995s and 1.96 10 ®/m?®/sec/ha in 2085s

- In

Daepo irrigation district,

duty of water is 2.01

10" %/m?®/sec/ha in 1995s and 2.02 10 %/m?®/sec/ha in 2085s

- In

Mabuk irrigation district,

- Vil -

duty of water is 2.16



10" %/m?®/sec/ha in 1995s and 2.17 10 %/m?®/sec/ha in 2085s

- In Namseong irrigation district, unit duty of water is 1.91
10~ */m?/sec/ha in 1995s and 1.95 10~ */m*/sec/ha in 2085s

o Unit duty of water during after transplanting season in
irrigation district is estimated in 1995s~2085s.
- In Wonchang irrigation district, unit duty of water 1s 1.84
107 %/m*/sec/ha in 1995s and 1.94 10" */m*/sec/ha in 2085s
- In Madun irrigation district, unit duty of water is 1.45
10~ */m?*/sec/ha in 1995s and 1.44 10~ */m®/sec/ha in 2085s
- In Wonnam irrigation district, unit duty of water is 1.74
10 %/m*/sec/ha in 1995s and 1.73 10" */m*/sec/ha in 2085s
- In Gopund irrigation district, unit duty of water is 1.55
10" %/m*/sec/ha in 1995s and 1.62 10 */m*/sec/ha in 2085s
- In Ingyo irrigation district, unit duty of water is 1.56
10" 3%/m?/sec/ha in 1995s and 1.68 10~ */m?®/sec/ha in 2085s
- In Daepo irrigation district, unit duty of water is 1.57
107 %/m*/sec/ha in 1995s and 1.74 10" */m*/sec/ha in 2085s
- In Mabuk irrigation district, unit duty of water is 1.89
10 %/m*/sec/ha in 1995s and 2.05 10 */m*/sec/ha in 2085s

- In Namseong irrigation district, unit duty of water is 1.52

10" %/m?/sec/ha in 1995s and 1.55 10~ */m?®/sec/ha in 2085s

o Storage requirement of reservoirs 1is estimated in
1995s~2085s.

- In Gangwon, effective reservoir storage is 99.8 Mm' in present and the
storage requirement of reservoirs will be 75.5 Mm' in 2085s.

- In Gyeongi, effective reservoir storage is 184.3 Mm' in present and the
storage requirement of reservoirs will be 247.6 Mm’ in 2085s.

- In Gyeongnam, effective reservoir storage is 211.9 Mm' in present and
the storage requirement of reservoirs will be 198.5 Mm' in 2085s.

- In Gyoengbuk, effective reservoir storage is 317.7 Mm' in present and

the storage requirement of reservoirs will be 357.2 Mm' in 2085s.

- VI -



— In Jeonnam, effective reservoir storage is 1141.0 Mm' in present and
the storage requirement of reservoirs will be 966.7 Mm' in 2085s.

- In Jeonbuk, effective reservoir storage is 1850.6 Mm' in present and
the storage requirement of reservoirs will be 2272.9 Mm’' in 2085s.

- In Chungnam, effective reservoir storage is 384.3 Mm' in present and
the storage requirement of reservoirs will be 459.9 Mm’ in 2085s.

— In Chungbuk, effective reservoir storage is 160.1 Mm' in present and

the storage requirement of reservoirs will be 143.8 Mm’' in 2085s.

3.2.4 Summary of indicators affecting the agricultural water
resources.

o To assess vulnerabilities to climate change is important in
the development of appropriate national adaptation
strategies. Vulnerability indicators can be useful tools for
estimating the impact of climate change. Adaptive capacity
to climate change comprises these vulnerability indicators.
Many studies have been conducted on how to vyield the

vulnerability indicators due to climate change.

° In this study, the vulnerability indicators to be applied to
Korea can be estimated using the indices of agricultural
demand and supply for water. The vulnerability of
agricultural water necessary for the assessment of an
adaptive capacity, can be estimated by comparing crop
water demands to supply capacities available from

agricultural reservoirs.
o Evaluation of vulnerabilities on regional agricultural water is

one of the basic processes necessary in the making of

policies on agricultural reservoirs management.

_|X_



4. Practical use of the results

o The results of this study, which 1s based on the analysis of
future climate change, can be useful in the planning of disaster
prevention measures and water management policies for
agricultural industry.

o Taking climate changes into consideration, it is expected that
the followings could be included in the management policies of
agricultural water resources:

- To establish countermeasures to manage agricultural water resources.

- To establish new design standards for water management facilities.
- To establish water plans for sustainable agriculture.
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4. EXolgH3}t &4 3 mjg 7 dRme ESEA F7t
41 EXo]& W3 £4
411 CLUE 22& o] &% " EXo]§ ¥s mds
CLUE (Conversion of Land Use and its Effects modeling framework)
e Yda=9 Wageningen tstolA 7t mdlz 7 ExuE &2
Atol o] AAA/AY] FARAYE S Tkl EXo] &3 TEacle] #A
AEFstetal o5 o] &ste] EXo]&WsE KOst LRI 0]
(Verburg et al., 1999). o] 2d& <1¥ 4-1>3 o] H]-FIHE EAx
SRHA AR U] sl e oAM= EXo]§HstE
fFrieste e el EXol&Ie FuAS FAEAMS T deteta
T HstHAS Ay er AA &A1 4
2B AR5 EH EXol&Wst A& wjiZstA dr.

=

o

non-spatial analysis

Driving factors

Land use demand

»
P
g

.

Jaadd

of location

of change i : @-‘
;@@@g“““i“““‘%;j“
Driving factors J . ™
# | and use allocation P -

<19 4-1> CLUE 249 <3 #4 (Verburg et al., 1999)

st o 2ok A WA el 33t
AAT AFFRAES W5t HE(Spatial policies and restrictions) & &
ol MEAGTS, FAAY T WIAFEPOR A
wolth, o EXolg§¥E WIS MAAsteE EE(Land use
type specific conversion settings)ol A& W3 7lsAS YElWE o] &
A 7k(Conversion elasticity) ¥ zZ} EXEF Alolo] A5 WHIrtsAHdS

Bl = & 2 (Land use transition sequeances)S A g+t

rm o
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A A2 A EXolgwst dlHy} EXo]&wsl FdFoly AT
sl 55 W Ay e s v osE EXo]8wWst a7 (Land use
S AASa, vpA o R gk L

requirements)< Jo=2RE HFslst
Exo] &9 $x A3 (Location characteristics)S &5 A L= e,
olE &gl EXWIE LR Eas}L Re2 4
Aoy Ao R FAHE EXAYELS AAY EXYELHE
AstEs 7t Ao 54 EXIELEHE Ulﬂl Adste] s FAAE
£ dYAsE d&sta, 72 EXo]&te] A3 WIS YvEl=
Aol 547 W3l 7teAdo] & EXIEIAAE 00 77he #e ZEE
shal Bj7bed el WEEAS zke EXyEd 1o 7p7tE e &dElo]
At A E S <A§4-2>9F Zo] AT gt} o & 5o At
N AAE BAst7] 98 A5 NLEH (a2 TAE FEa 4o 1
548 gdsta AE S dEste] Hxx]= WA W (bhE 1d9
840 1 ¥ JbsAS UEdE 7 Ao dE8AE Ws teE B S
= 1, ¥s}l 75 A9= 022 g A48 e 3, &4 2
< F7142 W3 £A48 2dste 4T =
Land use change sequence Land use conversion matrix
llu:ura @ 2
and usa = 3
& o}
I logging - E 3|2
;J.*esunti Ll o@m g
land use 2
a) anriculial & L . {o} ahandonmeant
{ogey EERTRERO agriculture ——» i grassland Forest | + | Ha)| Hib)
0 rpeara® Agricutture | = |+ | Hd)
Grassland | - | He)| +
+ comversion possile

= conveersion not possible

<a¥ 4-2> EXol§ ¥z P37
(Verburg et al., 2002; Verburg and Veldkamp, 2003).
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t5os 2 Ao EXolg Ay Ay, 247t~ wiE A
veleo] mE m#e] =g WHstE dolrry] s, diEe] NIES
(National Institute of Environmental Studies) oA 433t AIM (Asian
Pacific Integrated Model)2] SRES (IPCC, 2000) =9 & A3} E nlgto =z
g e AFA EAolg FTWA W AvEle AASAT w3 EA
ol &y #HA v VA FELdY 7 EXIE vt A=
ROC (Receiver Operating Characteristic) A3} o3 =X 2¥g
A s on, 7k EXol§ SA4AMe thad 22 S
Elujo] &8skt

s
01%
o
2
H

P
Log(l P) 5{1"‘[31)(1.1"'52)(21 B, n,l

where, P, : the probability of a gridcellon location i , X: location factor

Mo JFEis AUuRes vEew 4H F EANSUA A
delosh EXHEE 9% AL ol gate] wYe EAolgwsE W

oSt Th< 1 4-3>.

e P, e CLUE-s allocation procedure

Conversion Allowad Competative
elasticity : strength
ELAS, conversions phier

Is the total

Landuse (t) — Calﬂ;llatlon of land use area equal Land use {t+1)
B a{ge to the demand?
Grid cell specific settings A4
Lq;:a;f?? Spatial Regional
Su'gf r_lr o/ policies demand

<I¥ 4-3> CLUE-s 229 EX o] &3 R FA
(Verburg et al., 2002; Verburg and Veldkamp, 2004).

_22_



41.2 A5 *+=

7F. AIM (Asia-Pacific Integrated Model)9] E*| o] &3} A

2 AFAE 71F APxdo] g fAkste] A&l T
o Aed s dE I HIAAT LY oA HB G EFERDY 247
Al o EXolgWst FA AdE &8t AIMo Al Ed oA
ol ghme] AW EFAY Tl FAAe] WstE OECD=7F A< 9
st HE G fFAFSHAl dERE T wEbA 2 Ao EXo] S WSt Al
i ASIAPA[ o] ofd OECD A9 EXo]gWsl FAE 7|Eow
tol AU 25 gkt

1600

Y
©,

==

fo (B o m

ol

——Cropland Enetgy Biomass == Forest

1400 - = == = (itasslands S Others
1200 -

—_

Fooo -

=

; Fe—e——yi
[ . e e e -
= T
gﬁnu - e 3 J
400 - — » » * ———, o .
> —
200 -

o A
1990 2000 2010 2020 2030 2040 2050 2080 2070 2080 2090 2100

<I¥ 4-4> A2 AU e EXo]&ds Be| A3 (AIM: OECD)

1600
e yoprlatad Enetgy Biot ass e Fote st

1400 - o= e = (Grasslands S Othiers

1200 - i - . —
Hoon - S = h
=
Hzon - e mmm—m—m———————————— T
ga00 s ¢
A e

= - ” 2 =
400 - . - + - * d - - b i ¥
200 -
o -

1990 2000 2010 2020 2030 2040 2050 2060 2070 2020 2090 2100

<3¥ 4-5> B2 AU N9 EXo] &}t 2| 23 (AIM: OECD)

_23_



AT oA e EA o] § RS A
AIB AlutE] Lol A o] A 7FskA o 2 F A Aol A Al
&

Tohe = T
FA Wskes skl A AbEE A SUbes AAstdien <
TS AYS A WAS fASe er BEgv wA4A wHAS
AIM %o A Cropland® A48¥ Wz wWsleko] Hslu]| &S 288}

16 40000 -

514 “‘_...-r"'""—.-.‘ 35000 -

i}

<

g5 __,-"'"."F_ 30000 -

% - 25000 -

2

5 20000 -

4o 15000 -

i e AL Bi(paddy) e A2(pacldly)

7 00 10000 .cpe Bl (paddy) === B(paddy)
o : : ‘ snon | ===A&1B(upland) Ad(upland)
B « o= Bl(upland) === Bl{upland)

2000 2010 2020 2031 0 - -
e - iR R 1990 2000 3010 2020 2030 3040 2050 2060 2070 2030 2000 21
——JaEe = = HakE ——PNEE —== PhKE Cropland

<) = 510 _
7oA F Wahe v 71499 B9 A s
(F A%, 2010) AlvhE] 2
<a¥ 4-6> EX o] LWE AU T5
p—— — .
i V\.\'\ 40000
-
o
g o 3 o0
- . £ oomo
.
i—— 10000 —
0
sl
o am o w0 om ww w0 ws me awe am ww Aw e e o e e aso  mo  wo a0 xso oo
-=-Built-up —+Forest —+~Paddy field —~Upland —+Grassland -=-Built-up Forest —Paddy field Upland —+Grassland
7 %9 v AdAY

<a2¥ 4-7> AIB AU EANEEA Wl

_24_



18,000
14,000
12,000
™Mo.000
| 8.000
A 6,000
4,000
2,000

0
1980 2000 2020 2040 2060 2080 2100 2120

e A|7H} —— e i}

7h 7 A

30,000

RRARIRISLAARRERRARAAL

25,000

120,000

gs,ooo
3

A0,000

5,000

0
1980 2000 2020 2040 2060 2080 2100 2120

A7}t et =g

. E5A

4,500
4,000
3.500

13,000

.,500
000

A 500 | — JOONBBIBICIGIIBOIOINOIOIIK
1,000
500

1980 2000 2020 2040 2060 2080 2100 2120

ATkt et g

10,000
9,000 0>
8,000
7,000

216,000

gs.ooo

K400

3,000
2,000
1,000

0
1980 2000 2020 2040 2060 2080 2100 2120

T ATbRE et -

A} ARA

40,000

35,000

30,000

225,000 T NI AFATHAIAHHITH——
(‘ll
{20,000

Ris.000

10,000

5,000

0
1980 2000 2020 2040 2060 2080 2100 2120

A 7}8} —— e

g, ANAY

70,000

60,000

50,000

0,000
%mo 1 ekestooconcecaancee

20,000

10,000

1980 2000 2020 2040 2060 2080 2100 2120

A=

gt TEAY

—— et

10,000
9,000 | JOSGBINOOIRCIIGBIOIGIIGGL
8,000
7,000

26,000
5,000

24,000
3,000
2,000
1,000

1980 2000 2020 2040 2060 2080 2100 2120

ATt et g

12,000

10,000 - =

) 8000

m
6,000

A 4000

2,000

0
1980 2000 2020 2040 2060 2080 2100 2120

ATkt et g

oh. A

<3¥ 4-8> A9 A7 FdA G WA W3 YL

_25_



12 AX(2009) AellA 4

T

Ao A =

2

AR ® _w S
do W& g F _°®mE T ¥ T2
™ 0= e o~ o Nk = N oo M il
> ST o~ \w..._ Br TR E ) g & ~J ZT %_I o o T - EL
Kx 3wy ¥ PEERTERTAT Dw® g0
kTR g (I PN R dmE E
T E ST A o IR e TRy 5T
S P e T 3 DR = B
;oll Exﬂ S ll,Sﬂmo
o R 2| = T = =
K° g H Q = © 6a) X
% E W oo oo - = N T ke = oy
ﬁ\mjﬂniLﬂ ww ar L X e A_j%ﬂ(wriﬁ
il J o0 2 N O D N o Q) 0
ﬂ%ﬂoﬁmuax B oF &%mm&%@F/ En_gwwﬂaeﬂoﬂ
%o wadqai wl| X - E:LEE:g
R ~
ﬂ_EHnﬁvu\/Otmﬂm_; ) MM E»ﬂﬂiﬂ%ﬂm
WS Py B ¥ 7 E oo
O_(\A_..\'\._mﬂ_@l ﬁoﬁﬁﬂ\a.w,ﬂw‘_
w e X o= o I Moxg 8w
Nfo Ew R Gy o R T R O R L T w oy %4@%
g T o WO o = Y T / " 2 _
Mﬁ 2 Mﬂ g ,mo B m_,_AW = F F H o TmE T IR T o wﬂa B R %
T ok T = X e ow S
X] M= o0 o — ﬁo7 SR
meME X mﬂ%%%m%
A & e
CO -l T N T o
Bry ¥, @ I
N 0 0 Loliif
ur%aﬂ =5 Yl w sew o oE o %ﬂ%aﬂﬁor
o % Aﬁ t U_.W ~ <) ) WO o ,HL E
AR C T ol R Chys =
! Ry & RERI G .
W M T R R T ) ey
BB R L= ) o Ko = OB
T oM R AT &

_26_



(% 4-2) EADBRF

R 7T

Land cover classification

Variable Description

Water Water and wetlands

Built-up Residential/industrial/commercial/and recreational areas, and public
facilities

Forest Forest and natural areas

Paddy Paddy field area

Upland Agricultural land not included in paddy field

Grassland Grassland, including semi—natural grassland and

biomass land calculated by the scenario

Source: 1:25000 Land cover map (Ministry of Environment)

Driving factors
Variable Description Sources
DEM Height (in m) Based on 1: 25,000

topographic map

Aspect Aspect based on DEM
Slope Slope based on DEM
(in degrees)

Soil depth | Effective depth class 1:50,000 Reconnaissance
Sail drain Sail drainage class soll map
Sail type Rock, sandy loam, clay

loam, etc.
D city Distance to city (m) Based on 1:25,000
Restrict condition
Variable Description Sources
Agricultural | Designated to guarantee a | Agricultural Promotion
promotion stable food supply Zone map
zone
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Soil drain

I Very poor
Soil depth [ Poor
"I None [T Moderate poor
[ shallow 2 ] Moderate well
I well

I Very Well

012525 50 75 100
o ——— iOMeterS

Soil type
I Rock
B Clay
[ sitty clay loam
[ Clay loam

[ Sitty sandy loam
[ sandy loam

s
012525 50 75 100
o ——— iOMeterS

AL AREGE EGSF oh EAAITIEA DR FE A

(EE1EH) (91 m)
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Restricted area
I Agricutural promotion zone

4 5o 2 B9, R, AR, A, 4
Be ATgLaAt A% Ao dxsn Uk ol <1y 4-9>¢ U
B AIMe] <lsh Astsh wlawste] ATF

N
o
rE
By
>,
T

2129 AIB, A2, Bl,
w2 7 A& m) e

L5 AAsAT. 53], 47 3
B29] EXIERIE BF 4Hgste] vas)
71324 5271 AEEH = AlB

lo
>
i



(£ 4-3) 79 EXo]& W3 229 H&

2 1995s 2025s 2055s 2085s
- ha (%) ha (%) ha (%) ha (%)
AFAFA T 0t s s
7o 2 § § ) ) ) ) ) )
(%) 2H 1253 984 1,247 980 1,247 980 1,247 980
DhE 727 = 86 7.2 73 6.1 32 2.7 24 2.0
o s 63 53 51 43 29 24 15 13
(37)) 2 960 807 969 814 1,006 845 1,023 86.0
Q927 = 720 95 685 91 666 88 649 86
- s 9%2 127 780 103 757 100 752 99
(&) 2 5369 710 5323 704 5425 717 5526 731
PET h = 153 60 138 54 115 45 9 35
. Lls 211 83 128 50 82 3.2 60 24
(&%) 2 2032 801 2120 836 2159 851 2176 858
) 2 2 2= 7) = 1613 11.7 1611 120 1594 118 1581 11.6
A W 1,138 83 1,132 84 1,116 82 1,115 82
(=) A2 9387 681 8,872 660 8947 661 9,050 663
e T = 142 97 142 97 142 97 142 97
Au Ils 116 80 923 6.4 80 5.5 80 55
(%) 241,079 740 1,061 728 1,038 712 1,038 712
P l:; 39 24 37 23 34 21 32 2.0
o L. 23 14 19 12 19 12 14 0.9
(3=) A8 1516 937 1515 936 1523 941 1532 947
A7) 227) = 31 83 26 7.0 25 6.7 25 6.7
. s 2 0.5 2 0.5 1 0.3 1 0.3
(3'%) A 35 871 330 885 332 890 332 890
(% 4-4) A7 #AB3 A F74&
o A mi g At Ei o mi o
HAha) | BHbha) | SEE%) | BHb0a) | SEE%) | HEHb0a) | SEE%)
A 4514 M4 20 413 22 4401 25
7471 vie 6769 6680 13 6654 417 6604 24
5 9 1402 | 13340 49 12970 75 12639 99
24 1% 1180 | 11840 01 11544 26 11157 59
Z5 A 85.0 84.3 01 8329 26 806.0 59
g = 29.7 29%.7 00 2%.7 00 29%.7 00
7AE w2 5836 5836 00 5836 00 5836 00
g 9 017 203 06 2163 25 2122 43
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42 Al 71 3A5S 9408 A
MIROC 3264 g mef 7| 4255 CFot LARS-WGE Al &gt

Azek MM5o mef 7)dAts, & 37kA md 7173 xs Ao 71 &
2 BG4S A9EY] & o5 2ol F 6714 a4 AAE W
st Aas AuRsth A9 ST wEATAE B YEeR o,
= FFA Frtstdnh shEAFA A9 7IE717F (1980~

2009)°] @ w109 @9 ABET ALy vl 2 U
L, AZAIRE T4 WstE APgete] AAIE Ao, e, A4 f§s 1
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[e=]

A= AE TS at(median)S YE Y, 4% & g2 diolg e A,

AFt o S J|Foz AHRY
2010sH-8] 2090s7F#4] #A 71Ed e vlaste] BE ok kg 7l
el A VEdEe] Ayt dRAEYG AA BojES o F AU,
O WAL ZA gun A Z1Edxe] vl 2090d el = 1hr2 =
A F7vekE v 20108 doll = 0.82hrehE Z7FeFel 3z, 2040s2F 2080sE
2030s¢}t 2070s9} WS wf Fradshe Ao & YERGTH
e AR Hjghd Hazke] W Z2 2040selA 2.93hr W
Hol Egadoe] & 7)o R eyt om 2010se] Ad T dXAZE
& %2 257ThrE 7P A2 WskE dERiTh

N
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5 A

o] ANAY e & T ZE el Folt}h o] I ZoA Fhol

v A& T4 (median)S WERNH, & & g2 dolye Hd, HAix

e yedt ¥ F59 TS vi=oez AHEw 2010sH-E
o

2090s7kA] #A 7EdEet vaste] 5 e s 7hded wet A
TH RS Ay FHET AA RIS & T UYL, T HEAHL
e = 0.62m/s2 IA Z=7}3}

= ki 2070 gl 9} 2080 dl ol = 0.58m/sWHE Z7F8hSl a, 2020s, 2040s,
= AL ymA 7] 2010sel M F-8 FHAsks S UERL

& A FHage WE F2 2060s0M 1.22m/s HAE
, 2080s¢] AR FH WE FL 1.05m/sE M A WEE

SRS NN NN N AR B AR I
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Change in wind speed (m/s)
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4.3. NALE ¥}
A 7EA el 71 %
29wy 723 %
1V A gkt valste] H

N A T A7 vhEATFAE B4 S

= Ao 7% Al w4yt vy 4
FFe Hol BAT Aitoln, o] =AEHgE Zlo] Z1d 349, 3.50, 351%
AoAZIE R ZHZE 20255(2010~2039), 2055s(2040~2069), 2085s(2070 ~
2099) vol uEbA e zolvt whE AgA o] 7|23 AFee] 3 #H

dgkstel Holg FA uehion 1YY xEFE 49T e, yES
APT S e o] adEE Fa) /8w 45 ghE FA )
Fdme FUAgst vwstge W 2ud Aol AR F gk

<Y 4-16>0A <28 4-18>7A 2 B = 202580l Al 2085sE W
2 AP F= 747te] Hpoint)Eo]l YHAAFE Hojx = HES 1
el whel BA 7lEdxEed HlE CF, LARS-WG, MM5 747t i ol7} 5
7vahe o2 Yetlidth 53], diddA yH WEgor HEo] HolA

o w HEo Holxe AFS YeiidA, #A 7E
delo] Holrl Arthes 7129 Wyt o & Ao Ko H

(% 452 Bd 99 FFFddsE CFY 4 20255 99l 104%,
205559k 2085sE 109l 4 167%, 192% F7FE UERHATH
LARS-WG¢ MM5+ 3709wz Al7] B5F 12€el & S7HE YEh Sl
=, 53] LARS-WGY] 12¢ ZA5%F o7l 664%= YEfHA & 3t
o2 BT 9 722 ALHd & 7S YehddE=d 2025s,
2055s, 2085s EF 2 AFAHS YEHT. CF= 1€ 640C, 7.88C,
9.13C9 #Holgts veda, LARS-WGE 1294 7.20TC, 899C, 10.0
27C9 Holzgts Yehdth. MMGE 1190 7F8 & #Holgks veuigl
=4, o]& 5.89T, 9.16T, 12.06TC= }EFRtT}

<9 4-16>04 <9 4-18>71A9] AFE HW 379 A7) BE
CE7} & RE¥ol nlsf| xFo Aol Xl wet, the g v 3
CF7} 7 Reojol] o] #A 7j&dxe} Hol7t #A vUe 3oz e
ok ole] Wkl 7] MM57F thE 2 Hld] xF Weke] o £

K
o

fr ol

of

_89_



Z

o, oo

g do

570l

=1

Al

of wal, 27t B4 J|FEEs vuys

o1 At

(£ 4-5) SFEAFA S vl AFAR B8 FA AR FA Fd

# vl 43
CF LARS-WG MM5
Mirih Tenperature Precipitation Tenperature Precipitation Tenrperature Predipitation
© ( © (% (© (%

1 6.40 -32.95 5.70 589.22 1.31 26.63

2 233 55.60 1.75 395.57 -1.50 11.64

3 -0.36 -2.77 -1.29 184.61 -2.72 62.59

4 -1.09 87.58 -3.39 180.10 -2.27 85.80

5 -1.90 18.23 297 193.97 -2.10 72.23

05 6 -0.58 54.35 -2.93 19.39 -1.70 19.51
7 -0.64 -52.96 -2.61 -82.67 -1.53 -60.63

8 -0.25 8.27 -1.08 -28.65 0.01 -55.23

9 3.88 104.38 3.83 -5.55 3.52 -0.36

10 391 83.36 5.93 180.48 5.46 97.48
11 5.76 10.06 6.92 91.21 5.89 109.00
12 220 39.90 7.20 664.39 4.32 202.34

1 7.88 -42.21 7.01 419.64 3.80 72.40

2 4.20 95.84 3.90 470.05 -0.26 21.36

3 0.99 831 0.16 249.11 -2.64 19.06

4 0.46 101.89 -1.56 301.95 -2.67 70.82

5 -0.20 33.70 -1.33 194.15 -2.29 80.36

s 6 1.15 72.67 -1.32 53.88 -1.43 42.86
7 091 -44.10 -1.06 -73.50 -1.04 -55.60

8 1.49 7.03 0.82 -27.36 1.14 -29.86

9 5.59 153.27 5.56 6.12 5.93 15.86
10 540 167.18 746 489.23 843 113.19
11 7.33 -8.14 8.61 126.02 9.16 192.34
12 4.04 19.02 8.9 635.13 7.61 238.94
1 9.13 -31.32 8.35 454.92 7.07 119.56

2 5.22 87.56 4.69 273.29 1.69 06.54

3 2.26 17.10 1.22 275.06 -1.04 32.19

4 1.79 139.59 -0.33 299.71 -2.74 47.89

5 0.93 51.92 -0.24 248.21 -2.08 78.51

X85 6 227 67.08 -0.19 56.99 -1.62 42.21
7 2.20 -35.81 0.14 -68.81 -0.60 -47.71

8 2.71 -2.37 1.86 -39.81 1.97 -59.33

9 7.04 185.77 6.95 -3.98 7.81 43.14

10 6.56 192.47 8.59 445.83 11.53 192.85

11 8.50 -6.30 9.76 180.43 12.06 163.62

12 5.30 2.55 10.02 492.03 11.07 264.71
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(£ 4-6) vbEAFA Y 37HA vl 7]13A 8 BE Fd dE FE2F
wst 43
7z 2025s 2055s 2085s
= LAR | MM LAR | MM LAR
Mrth | U= CF CF CF MMb
S 5 S 5 S
(o) (Amm)

035 | 011 | 3.64 | 066 | -012 | 280 | 090 | -0.10 | 294 | 1.15
034 | 026 | 232 | 047 | 046 | 325 | 062 | 042 | 205 | 093
0.66 | -0.06 | 287 | 1.21 | 009 | 333 | 0.80 | 018 | 3.37 | 1.05
1.09 | 154 | 400 | 253 | 192 | 637 | 240 | 258 | 633 | 1.90
056 | 619 | 334 | 1.04 | 662 | 358 | 1.52 | 7.87 | 3.38
230 | 113 | 383 | 330 | 1.69 | 473 | 422 | 155 | 527 | 437
726 | -355 | 1.14 | 254 | 260 | 1.95 | 290 | -2.01 | 231 | 3.50
617 | 043 | 407 | 229 | 071 | 421 | 403 | 014 | 335 | 224
364 | 245 | 279 | 297 | 445 | 338 | 398 | 551 | 295 | 445

ORI |O| | W(IN| -
—_
N
=~

10 | 119 | 232 | 293 | 221 | 384 | 699 | 262 | 446 | 649 | 4.01
11 | 085 | 031 | 209 | 211 | 022 | 290 | 3.23 | 030 | 3.38 | 3.06
12 | 042 | 021 | 356 | 134 | 015 | 3.79 | 1.77 | 010 | 3.08 | 1.83

ol BE v %%%k oM, 7+ 2 712 e
of LARS-WGelA Roj® 599 7|A4AgE o] &3 7
o] Hl&l]l % 7.87 mm %H‘—i 3
A5 202580 CFel 79 FE&%9 492, 7Iedzd v3] -355 mm
WelshE Zlog RoE gt
<Y 4-19>H¥ <Y 4-21>F 2025s, 2055s, 2085s T E a4 f
F ool €98 HdAE £Ask A7 Hoagre 13 Ao
= 5=(1980~2009)0] Hdl FEdF A1 z= A
watdth 7lEdEe HAd Y FEFE 9€4 1381 mm=E YERoH,
22 799 1176 mm= UERgT 2oHE Hy 949 fEHe
2025s°1 41 9¥ol MM5Z OHMP A7k 1555 mmE e o H, 2055
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ool 10 AFAXA HH 2025, 2055s, 2085s Al 7] FE-ZHALEES
71% ol el AE=wkakek tiu] ZH7F 0.6%, 0.6%, 0.2% 7HAaEE Ao
9 = A A HH 2025s, 20558, 2085s Al 7]

dbabek o] ZH2E 0.4%, 0.86%, 1.0%

=
FAGe) A% ool 109 %HA

(E 5-5) o] A7 Wate] B2 AT FBEZHAF (FHA )

3 3 A7) 54 E AT AR
TE IR | e | PR | P | IR | e | R | I
(o) | (k) | (o) | (k) | (o) | (B) | (mm) | (k)

Baseline | 6083 - 60L7 - 604.1 - 610.7 -
5% | Sl 642 | 07 | 548 | A1 | 570 | A2 | ew7 | -3
) 6085 | 00 | 6040 | 04 | 668 | 04 | 6149 | 07
Baseline | 6370 - 5% - 5987 - 6210 -
26 | Sl 6340 | 05 | 520 | 07 | 542 | 07 | 6170 | 06
Q2 656 | 02 | 576 | 02 | 603 | 03 | 24 [ 02
Baseline | 6453 - 6169 - 6194 - 6488 -
8% | Sl 6657 | 01 | 607 | 10 | 6130 | 10 | 6457 | 05
Q2 623 | 05 | 678 | 01 | €05 | 02 | 695 [ 01

(X 5-6) o]FA7] Wt e AFT FEFLAF (FFAY)

A5 A3 Ad 9% 745 ¥3 g A
TE T | ke | FE | TR | TR | TR | SR |

) | %) | @) | @ | m | B | m |

Baseline 596.4 - 653.9 - 749.6 - 583.8 -
2025 S1 592.8 -0.6 656.7 0.4 751.9 0.3 582.5 0.2
S2 594.2 04 647.9 09 741.2 11 579.8 0.7

Baseline 6174 - 683.9 - 7814 - 586.2 -
20655 S1 613.5 -0.6 687.3 0.5 785.5 0.5 587.2 0.2
S2 612.7 0.8 675.6 -1.2 771.1 -13 580.7 0.9

Baseline 643.2 - 7314 - 810.1 - 615.6 -
2085 S1 642.0 -0.2 7334 0.3 716.0 -116 617.8 0.3
S2 636.9 -1.0 718.9 -1.7 796.7 -17 607.2 -14
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(% 5-7) o247 Aol BE 109NE FEFLHF (FEAY)

28 =3 27 54 3597 390
R I A L A
o) | ) | ) | %) | @ | % | @m | (%

Baseline 6246 - 6233 - 6259 - 631.2 -

2025s Sl 6198 08 6188 07 621.2 08 6250 10
2 6248 00 6250 03 6280 03 6358 07

Baseline 656.0 - 6186 - 621.1 - 6496 -

2055s S1 0528 05 6145 07 617.1 06 6469 04
2 0526 05 6204 03 623.0 03 0482 02

Baseline 0623 - 6385 - 041.0 - 6799 -

20855 S1 0628 01 034.3 07 636.6 07 677.0 04
2 6574 07 6395 02 6426 02 676.7 05

(F 5-8) oI FA7] Wato] BE 104HE FEFLUF (FRA )

3% 25 A ol 3% %% A% 47
A I A IR A
o) | ) | ) | %) | @m | % | @m | (%

Baseline 6146 - 673.7 - 7831 - 0064 -
2025 SL 6124 04 6763 04 7895 08 603.7 04
2 6123 04 067.5 09 7723 -14 6009 09

Baseline 6399 - 7189 - 8109 - 0048 -

20555 S1 0398 00 7194 01 821.3 13 004.6 00
2 034.6 08 7098 13 8009 12 6001 08

Baseline 0684 - 760.3 8477 - 6348 -

2085s 51 067.3 02 7641 05 7458 120 637.2 04
2 669.7 13 7432 22 8329 17 6274 12
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(£ 6-2) §5AF WA T 7228

T % A g A5 A B
A=A v i = S A o} &
S of 4 AT 7 F ¥ g
BT 168 146 192 138

#9784 (ha) 1,440 841 392 1,600
7H=9] (ELm) 20.1 75.5 99.0 164.3
A9 (ELm) 6.8 64.3 76.2 134.0
FEAFFHM) 1,380.1 1376.2 1,622.7 6,160.0
S () 40 5.0 41 5.0
S22 (%) 15 10 15 15
HoFrA (nm) 80 80 80 80
HATEA () 20 20 20 20
(£ 6-3) A171d BAEH
1995s 20255 2055s 2085s

AT Tamwm [2pe @ | 27 | @x | 2pe
(ha) | () (%) | (ha) | (%) | (ha) | (%)

ot
o
o

g | 4514 | 4424 2.0 4413 2.2 440.1 -2.5

7] vHE | 6769 | 6680 | -13 | 6654 | -17 | 6604 | -24
5 | 14022 | 13340 | 49 12970 75 | 12639 | -99

ofje
ot | Ao
K
of

1185.0 | 1184.0 -0.1 1154.4 -2.6 1115.7 -5.9

166.0 | 166.0 0.0 161.0 -3.0 161.0 -3.0

=L
ol | He

r

=

2

3 | 296.7 | 296.7 0.0 296.7 0.0 296.7 0.0

583.6 | 583.6 0.0 583.6 0.0 583.6 0.0

o | o
ol | 4o
=)
A

w4 | 2217 | 2203 -0.6 2163 -2.5 2122 -4.3
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(£ 6-4) 79U EA )L H&

2w 1995s 2025s 2055s

ha (%) ha (%) ha (%) ha (%)
DAAZA) -

2085s

e

me

(39) ) ) )

g 1253 984 1247 980 1,247 980 1,247 980
8 72 73 61 3R 27 4
63 53 51 43 29 24
g 90 807 99 814
A = 720 95 685 91
9 92 127 780

A 5369 710

x

(i

me

2.0
15 13
1,006 845 1,023
666 88 649
103 757 100
5323 704 5425
£ 153 60 138 54
] 211 83 128 50
(54

A 2032 801

>

86.0

8.6
752 99
717 5526 731
115 45 90
82 32 60
2120 836 2159
< 8 101 81
i Ll 23 2.7 3
) A 682 811

1

3.5

24

8.1 2176 858
9.6 29 7

57 6.8
0.4 3 0.4 2 0.2

694 825 712 847 718 854
B 142 97 142 97 142 97 142 97
U Z A 4]

116 80 9B 64 8 55 80 55
N 1079 740 1061 728 1038 712 1038 712
. 9 24 3 23 #2102
u}(j?)x] W23 14 19 12 19 12
'3._|_
° N 1516 9B7 1515 96 1523
= 31 83 2%
S A FA

20
14 0.9
941 1,532 947

R 70 B 67 B 67
N W 2 05 2 05 1 03 1
(3d)

0.3
8.0 332 890

Hd 325 871 330 885 332
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6.2 Al71E AFY AT A A3

7 A 5A 9] Al 718 (1995, 2025s, 2055s, 2085s) AXH W ZRAFHS
st A= ool 2t
THAGY AFAE Ay BeATHF Ads durd, Ad 43A
FAe A9 19%s AHW JeAFEF 16205 Hm' thH] 2025s, 2055s,
2085s Al 7lel z+zt 14.5%, mz%,m2%;¢A&b»ﬂ0iw4awq 7]
hEA A O] A 202568 Al7]8] AH W BaATHS 60.7% SUHES
21 92 5=%] 9 Nrm%s]]ﬂﬁgwm%@JQiga e
AgA o] A 20255 A7 E 359%9] F7HES wol sbg 2
et AT A7 AHd FeAsge] WSyt 7 & AsAe
vhEA A Z A 20258 Al 71e 1995s thH] AH o B ATl oF 60.7%
S7HE = Aor R

JRAge] AFAE dAHY BeATE A0S AR, JE oA
FA e AF 199%s AHN BLAFFE 4640 Hm' tHH] 2025s, 2055s,
2085s Al71ell Ztzh 235%, 15.0%, 144% S7Vets Ao =2 veyt A
& HEA AL A 20255 Al71e] A BaArEe 51%e ST
S, A vpEASA Y A 20255 Al7INA 522%9 THES, AW
QA FA L] A9 20255 Al71 A 43.0%2) SUHES Kol sbg 2 WEE
UER AT A7 AX HeAgge] Wyt vbY 2 AsAe AR
npE A A 2 A 20258 Al 71Ol 1995s tHH] AFH W H oA FFo] oF 52.2%
SHEE Ao ® moEdnt

2 AFdAE 7IE] Alvge st @ A AVIEFAE Y 98
T FoF AU s 1HEA

(£ 6-5) AlvE e A 78 7= (874, 8%, ZAHEH)

5 THET ER
72 | A% | waay | SAeT e
T8E (AAHAA)
s | MR | A 4 | AAd 37 | n5d AE A8
o =R -3 el
NESe | IR ewd sk | AW ga dTﬁﬁqﬂ
5 = = St T A A
Ava | mue) | FAw s g g | T ITRAET




(£ 6-6) Al AA 7[E 7= (FRAXHEL)

T T8 A% A&
1) SLr] = B84 HA) #A
158 - 2013 AAAEA 1,773 Fha (= 1,100 ha, ® : 673 Zha)
2) 7Ieke 71Eras 59
1) A9 sAEE g A g
- FH-sETEUHA (FEF, 2004
7ES 8 - 2013\ d AAIWA 1,731 dha (= 1,058 Zlha, & : 673 Zlha)
2) LA 2004 (KREI, 2004) <&
3) 72 T BAAR (FHF, 2004) FAEA
1) 2 FgAdd oE = 93 a4 v
- &H4x 2005 (KREL 2005) 2§
A48 (ARAFYS, 597 BA 15% 75, BASZA 8%7HA] T 3)
- 2013 AAEA 1,638 Hha (3=: 1,004 Hha, ¥ : 634 Hha)
2) 7Iete 78t 59

(% 6-7) 37 AxX4AA W3 9=

(&9 3 ha)

T 2003 | 20061 | 20119 | 20169 | 2020

- A - 1850 1850 1850 1850
o = 1100 1100 1100 1100
= e 7 750 750 750 750
7 1846 1808 1784 1755 1731

IEQ | =wE | 1127 1101 1100 1100 1100

N plasks 719 707 684 655 631
a | 7= &7 1846 1808 1754 1695 1647
A | =a =wA | 1127 1101 1070 1040 1016
o Lt s 719 707 634 655 631
B 7 1846 1790 1683 1570 1479
AL | =WA | 1127 1094 1031 964 910
plasks 719 696 652 606 569
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(F 6-9) AN71¥ JdAA AT (FFAY)
AZATA(Z) | EATA(R7]) | SEAFAFE) | TFAFA(TH)
22 2 || Ba || ¥ || ¥ | P
A5 & A & A5 & A g
(Hm) (%) (Am) (%) (Am) (%) (Am) (%)
1995s 1,620.5 - 1,852.6 - 3,481.3 - 3,803.0 -
-14.
2 Baseline 1,386.2 5 29774 | 60.7 | 42501 | 22.1 5,235.4 359
0
so | TS| 16754 | 209 | 395686 | 199 | 59427 | 398 | 6579.3 | 25.7
2 | FA4
| e
5 ey g 15033 | 84 | 32278 | 84 | 53175 | 251 | 5772 | 103
S| -
3]
> A Aee | 12876 | -71 | 28245 | -51 | 45350 6.7 48485 | -74
-19. -17.
2055s 1,309.6 5 2,410.8 | 30.1 2865.5 7 43425 12.7
-24. -24.
2085s 1,228.7 ) 2,2295 | 203 | 2614.2 9 3,980.9 3.3
(£ 6-10) A71¥ A o ASFF (FFAH)
ANIAFA(AF) | dEAFA(AY) | HEAFA(AE) | FAAFTA (R D)
23 22 || " (| ¥ (| W |
A5k & AT & A5 & A5k &
(Hm) (%) (Hm) (%) (Rm) (%) (Am) (%)
1995s 464.0 - 578.7 - 2,189.2 - 651.0 -
) Baseline 573.0 235 608.0 51 | 33315 | 52.2 931.1 43.0
0 58 | 7061 23.2 741.6 220 | 39888 | 197 | 10944 | 175
2 A7 g 6279 9.6 669.2 101 | 35372 | 6.2 9914 6.5
51 %
ﬁ]il N -10.
s 7| AF8 | 5340 -6.8 | 5809 -45 | 2,99.6 | 866.2 =70
20058 5334 15.0 5734 -09 | 28879 | 319 8915 36.9
2085s 530.7 144 595.6 29 | 29330 | 340 885.7 36.1
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6.3 A71E 10981 = A3 ZeAsF A 249

ZF AR o] A7) (1995s, 20258, 2055s, 2085s) 10GHIE AH o) 24
Ards A A= ofefo 2

SHAAL AeAE 109N E AF £ ﬂxﬁ?%k Axs durd, A
A AFAFA ] A 19%s 10dR1 %= A Ao AF=F 23727 Hm' o
H] 2025s, 2055s, 2085s Al719ll Z+7; 15.8%, 22.8%, 24.3% FasteE Ao
= yeutt 471 mtEATA e A 2025s A171e] 109H = AFH
LATES 616%] T7teS, 5 dEATAL A5 20255 A7)l A
305%° T7tes, T LTATAL A5 2025s Al7IA 49.2%°] T
7heS Hol b 2 WEkE YErSl A71E 109 s AF Hex

Fol wWask 4g 2 AFAE Ay EASARA 2025 A7l
19955 i A BRAFFe] o 61.6% F7hEE Ao melH ek

HRAA AAY 0GRE AR ARATT Wohe A, 3
B QmAsAe] A 1995s 1099 E AHY BeAFE 7212 Aw o
H] 2025s, 2055s, 2085s Al71ell Z+7b 32.3%, 16.9%, 22.8% S 7Fste= 3
2 yetwn dAd dEAFA ] A9 2055s A171¢] 109H = AH 2
QAT 196%°] AaES, BE wEATAS A9 20255 Al7]0lA
158%9 T7tes, A9 FAATAE B9 2085s Al7IelA 6.3%°] Fa
o B 7HE 2 ¥EE vEddduh A7 1090 R A e A
Fol Wiyt Jbg 2 AeAs AR JAaAFAZA 20255 2710l 1995s
v A Do AFTFe] oF 323% TUHEE Aoz ROFHh

TR A71EFALY Aol AHY BeATF A AAE
B, 348 Al
=7 dHErster, 7
o}x] Al S

1% A 2] & an

N

e

=
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(%

6-11) A171¥ 10840l = dFd e AFF (FF-AH)

AIREARY) | HEASARY) | 2IREAEE) | 1EASAGY)
TE do¥ | e | ews | e | gewd | T | 2w | R

@ | @ | @ | » | @ || @ | @

1995s 2372.7 - 2646.7 - 5153.8 - 5744.2 -

2 Baseline 1997.8 -15.8 4277.6 61.6 6726.0 30.5 85725 49.2

0 2:79] ¢8| 23740 18.8 5102.4 19.3 9176.0 36.4 10305.0 20.2

21 4 =

5 =31 ,\JE 2147.3 75 4609.7 78 8254.2 07 92395 78
S H T
3]

s A AT 1865.7 -6.6 4050.0 -5.3 7093.1 55 7945.5 73
2055s 1831.5 228 3821.2 444 4866.9 5.6 7231.8 25.9
2085s 1795.6 243 3556.3 344 46278 -10.2 6873.4 19.7

(F 6-12) A7 1099 E A eSS (FEAA)
QEAZA(AY) | HEARAEY) | EARAER) | BARARAEY)
B
TE o | e | Bawm | e | BewE | e | Bews | 2
@ | % | @ | | @ || @ |
1995s 721.2 - 965.1 - 4061.5 - 1201.9 -

) Baseline 954.3 32.3 783.9 -18.8 4701.4 15.8 11574 37

0 2719) I8 | 11449 20.0 963.4 29 5468.5 16.3 1366.0 18.0

’ 7] 71E 1021.6 71 865.9 105 4936.9 5.0 1234.9 6.7

5 %_@_ —’F_,O_,_ . . . " N . . o
3]

s A4 ATL 876.1 -8.2 749.2 44 42795 9.0 1075.2 71
2055s 8429 16.9 776.1 -19.6 43734 77 1170.2 2.6
2085s 885.7 2.8 817.7 -15.3 4566.3 124 1126.0 -6.3
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6.4 o|¢A7] W3t wWE AZE AHY DeAFF
44 A3
o FA el W FHAG] AHY BaA i
A AFAFAY B olddel 104 FFAAA
20855 A7) DAY BaAFFL J)E o]gde] A B
Zkzy 84%, 8.9%, 42% F7tH = AL E YEwTh o]dde] 109 =FHA
A ¥ 2025s, 2055s, 2085s Al7lelE= AF T HeA o] ZHz 14.8%,
16.4%, 20.0% F7beti= Ao vehth 47] rREAFA S A9 oldd
°] 109 =HAA A, 20255 A171¢ AHW BLAFFS 10% St
n .

st durd, A

A, TE AGATFAY] FE o)dd 10d =HAA HH, 2085s A1719] A
Ao 2oAFEHE 32% FAsta, 29 AEZAFAY A ogdd 10d
FIAAA =W, 2085s A7 A A FIFS 86% At 7HE
& ¥WstE YER AT

ojgAI 7ol WE FEAS AHAY HoAFFe] WIE AuEd,
AE QJQuA =] 7§

A9 ool 10d dIFAXA =W 20258, 20555 Al
) ARY BAAFFE /E olgAe] mul 22} 73%, 27% F7HHa,
2085s Al 7]l &= 5.6% FrAadhe

d Ao w yetgt ofdde] 10¢ =FHAA
S 20255 Al71oll= AHUl HeA o] 3.8% FHAshal, 2005s, 2085s
A7l A2 01%, 5.0% S7Fshs Ao= degt. dd EAFA

S, 20555 Al71¢] AH W BoAFHE

|
FA L A5 oldd 10 AFAAA H
._/I:
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(&£ 6-13) o]¥A|7] W3t W& AN BoAFEF (FFAF)

PIAFACEY) | EATA7) | RATAEE) | LTATATH)

He

T k% | Tk | YRR | TR | WAhR | TiE | WAk | TR
3 &

@) | 9 | @ | O | @G | (@ | &) | (

Baseline | 1386.2 - 29774 - 4250.1 - 52354 -

2025s S1 1502.3 84 2993.9 0.6 4353.7 24 4867.9 -7.0

S2 1591.2 148 3007.3 1.0 4238.7 03 50124 4.3

Baseline | 1309.6 - 2410.8 - 2865.5 - 43425 -
2055s S1 1426.4 89 24314 09 2859.3 -0.2 4082.7 -6.0
S2 1524.6 16.4 2403.2 0.3 2819.2 -1.6 4002.9 -7.8

Baseline | 1228.7 - 2229.5 - 2614.2 - 3980.9 -
2085s 51 1280.6 42 22114 0.8 2659.7 1.7 3637.1 8.6

S2 1474.5 20.0 22419 0.6 25318 3.2 3693.2 72

(F 6-14) o]gAI7] A& ME AN BLAFF (FFAA)

ALAGAER) | AEARAE | RATARE | HEASAEH
TE | dwks | v | dore | o | avke | o | Rers | ok
@) | & | @ | 6| @ | 0% @) | ®

Baseline |  573.0 - 608.0 - 33315 - 311 -
2025s S1 614.9 73 658.0 82 29330 | -120 787.9 -154
S2 5514 38 553.0 9.0 35232 58 1051.4 12.9
Baseline | 533.4 - 5734 - 2887.9 - 891.5 -
2055s S1 547.7 27 611.7 6.7 2665.2 7.7 7347 -17.6
S2 534.0 0.1 528.3 79 2965.9 27 1001.0 12.3
Baseline |  530.7 - 595.6 - 2933.0 - 885.7 -
2085s S1 501.2 5.6 5971 0.3 2674.9 8.8 731.3 -17.4
S2 557.4 5.0 549.8 7.7 3014.9 28 971.6 9.7
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ol G A 7]l w2 = ARy deAeFe HIe A
HEWH, A5 JQuAFA o] A5 olgdol 10d AZTAAA ¥ 2025s,
2055s A7l 10dH1%= AHv] oA |= olgdel vl #Az
11.9%, 7.9% < 7ekaL, 2085s Al7]ol+= 35% %

ool 10 =FHAA =W 2025s9F 20555 A7
o Aol 2H7y 9.0%, 34% FFAashal, 2085s A
Aoz yetukt, dd dzAFAe 45 oldd

W, 2065s 41719 109 = AHY BeAFEFS 95% S7ketaL, d5 vt
EATA Y A o)ldd 108 FIFAAA HHM, 20258 Al7]19] 1098 =

A 2| o , A FdATA e A

ZHAA =™, 2025 A 719 AHD DeAFFES 126%
& 2 W3S Yerdd

o — —

-

o

PaAFFe 131% H23t

b

(£ 6-15) o]¥A7] Wste] @& 1099 I BoATHF (FFAY)

QIAFA@Y) | AEAFAREY) | HAFAEE) | TEATFAER)

TE "aRsE | 1 | BeaAss | e | WaRG | e | weAes | e
(Bm) (%) (Hm) (%) (m) (%) (Hm) (%)

Baseline | 1997.8 - 4277.6 - 6726.0 - 85725 -
2025s 51 21106 56 4201.8 -1.8 0649.1 -11 7969.3 -7.0
S2 1987.1 -0.5 44273 3.5 0972.8 3.7 8330.1 2.8

Baseline | 1831.5 - 3821.2 - 4866.9 - 72318 -

2055s S1 1939.7 59 3920.5 26 4860.6 0.1 6668.7 78

S2 1907.6 42 3791.5 0.8 4701.2 34 7007.2 3.1

Baseline | 1795.6 - 3556.3 - 4627.8 - 0873.4 -

2085s S1 1847.8 29 3511.6 -1.3 4640.4 0.3 0232.1 9.3

S2 1988.8 10.8 3605.9 14 4436.6 41 0582.7 42
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(£ 6-16) o] FA7] W3td W& 109 = I aATF (5 AY)

4RSS | AEAFA@EY) | HEASARE) | HAAFAER)
TE YA | e | B | e | WaAR | e | WA | e
Gm) | (9 | @m | () | @m o) ) | @ | (9
Baseline | 9543 - 783.9 - 47014 - 1157.4 -
2025s S1 1067.6 11.9 837.1 6.8 40862 | -131 | 10458 9.6
2 868.0 9.0 735.5 6.2 4866.3 35 1303.3 12.6
Baseline | 8429 - 776.1 - 43734 - 1170.2 -
2055s S1 909.8 79 849.5 9.5 3970.6 9.2 10519 | -101
S2 814.1 3.4 7254 -6.5 44404 15 12835 9.7
Baseline |  885.7 - 817.7 - 4566.3 - 1126.0 -
2085s S1 855.1 -35 879.7 7.6 4090.7 | -104 | 10152 938
S2 914.7 33 770.1 5.8 4669.4 23 1187.2 54
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]

A otgiel Zu. FRAYY] Y AFAFA 1995s B 2025,
2055s, 2085s9] o|Y7] @9l &gF WEEs Ay R 202559 051% HAa
akal, 2055s, 2085sol+= ZHZ 0.34%, 0.60% S 718l Aoz yEhydth 1
By By G EFHe 2025s, 2055s, 2085sol Zbzb 7.48%, 4.42%,
259% #Frashe Aoz Jeigt ERA G AR wEAFA A
1995s ®iH] 2025s, 2055s, 208589 ©o|%7] T8 WHIGE HHRWA
2025s, 2055s, 2085s0ll 27+ 0.46%, 0.81%, 0.60% Z7}etE Ao =2 e
oh 3 Bey] a8 2025s, 2055s, 20850 27t 3.85%, 8.17%,
1219% #rasts Aoz Yepwth dAdoz FHA e ApA o 4§
1995s Al7]ell H]3] 2025s, 2055s, 2085s Al 719 @] A o] Aadhe 4
e Yelon, FRAS AFEA e A 1995s Al7lell M]3 2025s,
2055s, 2085s A1719] @A F7Fo] ket A S YER AT
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(E 7-1) A7 g9 855 (FEAY)
ARAFARY) | HEARARY) | AHAFAGEE) | 1IFAFAGY
TE | uoed | i | oA | e | uOARE | B | woes | e
(Cmigecke) | (9 | (Omheche) | () | (0mkecke) | (9 | (0mhecke) | (9
1995s 242 - 1.83 - 217 - 1.97 -
: 2025s 241 -0.51 1.78 -3.13 2.08 -4.25 1.94 -1.18
; 2055s 243 0.34 1.80 -2.14 2.10 -3.36 1.97 0.24
2085s 243 0.60 1.80 -1.89 2.10 -3.13 2.01 2.02
1995s 1.99 - 148 - 1.84 - 1.68 -
i 2025s 1.84 -7.48 145 -2.50 1.74 548 1.55 -8.06
; 2055s 191 -4.42 143 -3.38 1.72 -6.22 1.57 -6.76
2085s 1.94 -2.59 144 -3.22 1.73 -6.07 1.62 -3.59
(% 7-2) A7 &985% (FRA )
ALASA(AY) | JEARARY) | HEAFAREE) | $AARAAY
TE | usaeE | e | ueAeR | e | uee | e | weee | ek
(0°mifeche) | (4 | (0°mecke) | (9 | (O'mhecks) | (9 | (0°mbecke) | (9
1995s 1.96 - 1.98 - 2.15 - 1.95 -
:1 2025s 1.94 -0.97 2.01 1.68 2.16 046 191 -2.05
; 2055s 1.96 0.01 2.02 2.16 217 0.81 1.93 -1.27
2085s 1.96 0.24 2.02 2.07 217 0.60 1.95 -042
1995s 1.55 - 1.65 - 1.82 - 1.56 -
i 2025s 1.56 0.68 157 -5.25 1.89 3.85 152 -2.83
:] 2055s 159 2.25 1.66 0.20 1.97 8.17 1.48 -4.92
2085s 1.68 842 1.74 5.08 2.05 12.19 1.55 -0.68
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ojFA7]el W FHAe] o|Yy] Telgrae] WslE Avnd, S A
o] 9 7P o]dAl7] Wslel wel w8kl ®srt g A4 deRdrh
o] 109 FFAAA B W A25s, 2050s, 2006s2] 0]97] Tl gGare 7)E
ojekele] whej 8k tin] Zk2F 362%, 36%, 518% FAdhs Ao® Ut o]

oFelo] 109 =AAA = uf 20055, 2A55s, 0865s] 0l7] BeESTL s o]}
olo] whel sk oiu) 2zt 0.89%, 068% 050% Z71sks Aoz LpEpdit).
u) weleael 49 FRAGE 29 ARAFA olgAlel ne

H 2 3A JERTE olatde] 10d kR AXAl = w] 20258, 2055s, 20868
o] o]Y7] TeETFES V1= o) TelErF tiv] 717 3509, 3.06%, 1.92%
S7FRs Ao Uehgtal ool 10d =HAA & wl 2025s, 2065s, 208652]
7] EAETRE 7S o] g ] W8 tin] A4 256%, 1.719%, 2.86% &
sh= Zlo® YRtk AR o] T8 oA 7I7E hdAE A
Hashs eke]l UERLaL oA 7I7F =HA A ST ks dake] dERTH
| TS T LFATAE ALt o7t dAd AF STk
gro] UEhtaL ol I7F =3E A A AT A S LB ATAE
7Vetal, 7] vReATAISy T AEATAlE FHashs Aol Ut

o|FA7]e W HRAGe] o]r] @8k Wsks AR, A EdA
| WPt 7P A veksth
o] 10¥ AFAAA F uwl 2025s, 2066s, 2086s2] 07| e EFEe 7]E
o 84w ] Z7Z; 0252, 0.16%, 0.25% AAasl= Aoz LERta,
uf 2025s, 2006s, 2085s9] °|Y7] THETHL V| o]

o] whelg==F tiv] Z2F 0.21%, 0.02%, 0.08% S7FsH= Aoz Uehith
e8] g dEAGoM = A tlEAGH] Q] o]dAl7]e] wE
P& 2A YepgTh oldkdo] 10 L AXAl 2 o 2025s, 2066s, 2086s
Yol o] whel-8== thv] 2H2} 0.24%, 2.98%, 3.00%
S7FeRE Aoz YeRta, o]dde] 109 =FHXA 2w 2025, 2066, 208652
o]d7] TS 7IE o] g W8T tiv] 2 472%, 4.64%, 3.30% F
Ak Aow LHERRLTE
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(F 7-3) o]gA7] Wge] & G &FZF (FFAY)
PIAFAY) | EAFARY) | FHATAEE) | ITAFAGH)
TE wArE | ke | OATE | Uk | SRR | R | AR | S
(k) | (9 | (Crifeche) | () | (Cwpechs) | (9 | (0mhha) | (¥
Baseline 241 - 1.78 - 2.08 - 1.94 -
2025s S1 241 -0.03 1.77 -0.38 2.07 -0.34 1.87 -3.62
S2 241 0.00 1.79 0.76 2.09 0.68 1.96 0.89
o] Baseline 243 - 1.80 - 210 - 197 -
% | 2055s S1 243 0.07 1.79 -0.39 2.09 -0.34 1.90 -3.60
7] S2 243 -0.01 1.80 0.42 2.10 0.38 1.98 0.68
Baseline 243 - 1.80 - 2.10 - 2.01 -
2085s S1 244 0.21 1.79 -0.41 2.09 -0.36 1.90 -5.18
S2 243 0.00 1.81 0.72 211 0.64 2.02 0.50
Baseline 1.84 - 1.45 - 1.74 - 1.55 -
2025s S1 1.91 3.50 1.48 2.05 1.77 1.79 1.53 -0.93
S2 1.89 2.56 1.43 -1.12 1.72 -0.81 1.57 1.54
=2 Baseline 1.91 - 1.43 - 1.72 - 1.57 -
o | 2055s S1 1.96 3.05 1.46 2.23 1.76 1.96 1.57 -0.33
7] 2 1.94 1.71 1.39 -2.75 1.69 -2.28 1.63 3.62
Baseline 1.94 - 1.44 - 1.73 - 1.62 -
2085s S1 1.98 1.92 1.46 1.96 1.76 1.70 1.60 -1.55
S2 2.00 2.86 1.42 -0.97 1.72 -0.72 1.68 3.46
(F 7-4) o|gA7] Mo & &5 F (FFAH)
uAFARE) | dEAFAGRY) | HHATARR) | HHATA(GR)
73 SRS | #1E | AR | 2% | OOARS | 218 | BoARE | o1E
(0nifecha) | () | (0°mheche) | (%) | (0°mfeche) | (%) | (0°mpecka) | (%)
Baseline 1.94 - 2.01 - 2.16 - 191 -
2025s S1 1.94 0.03 1.99 -0.69 2.16 0.00 1.91 -0.25
S2 1.95 0.39 2.01 0.19 2.16 -0.03 1.92 0.21
o] Baseline 1.96 - 2.02 - 217 - 1.93 -
< | 2055s S1 1.96 0.05 2.02 -0.02 217 0.00 1.93 -0.16
7] S2 1.96 0.05 2.02 0.00 217 0.14 1.93 0.02
Baseline 1.96 - 2.02 - 2.17 - 1.95 -
2085s S1 1.96 -0.05 2.02 -0.01 217 0.00 1.94 -0.25
S2 1.96 -0.01 2.02 0.00 2.18 0.78 1.95 0.08
Baseline 1.56 - 1.57 - 1.89 - 1.52 -
2025s S1 1.50 -3.63 1.57 0.24 1.96 3.28 1.49 -1.71
S2 1.52 -2.94 1.49 -4.72 1.83 -3.53 1.46 -3.32
B Baseline 1.59 - 1.66 - 1.97 - 1.48 -
= | 2055s S1 1.56 -1.62 1.71 2.98 1.99 0.93 1.52 2.62
7] S2 1.53 -3.44 1.58 -4.64 1.90 -3.41 142 -4.14
Baseline 1.68 - 1.74 - 2.05 - 1.55 -
2085s S1 1.67 -0.96 1.79 3.00 2.06 0.71 1.53 -1.37
S2 1.62 -3.35 1.68 -3.30 1.97 -3.58 1.50 292
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m 20255_51 ® 2025s_baseline = 2025s_52
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m 20855_S1 = 2085s_baseline » 2085s_52
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2.0
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g 297 @918 F(2025s)
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Wl vle) Be FEAFFES 2025,
2055s, 22085s°l ZH7F 84,021 Aw', 77,027 ', 75517 Am' o2 Fo]E A
Ak AA Ao WaE Sduw, A%A9e & faAFgel o 189
MO g We AFTL BAsty a, v 1080 dAH Ba
Aol Zrhgel nhek viele] B fEAFFE o 0moldon F

7vetA "ot

(£ 8- =4, A7 10d¥l: A B_ASFTEF

A o 1099 Jd3Y 8 AFF Am)

1995s 2025s 2055s 2085s
& =3 2372.7 1997.8 1831.5 1795.6
77 +4d 2646.7 4277.6 3821.2 3556.3
73 AF 1201.9 1157.4 1170.2 1126.0
R x3 4061.5 4701.4 4373.4 4566.3
ks T 965.1 783.9 776.1 817.7
A& HF 721.2 954.3 842.9 885.7
=g SRS 5744.2 8572.5 7231.8 6873.4
=5 A3 5153.8 6726.0 4866.9 4627.8

(% 8-2) =9, A7 REASTTF ¥ AR 245

e AA | fEAS A7 FraEASFF (Aw)

N (Hm’) 2025s 20555 2085s
29 76 99,788 84,021 77,027 75,517
77 122 184,273 297,822 266,046 247,603
A 537 | 211,864 204,020 206,276 198,485
BAE 641 317,701 367,755 342,098 357,188
A 995 | 1,140,975 | 926,656 917,482 966,650
A% 511 | 1,850,617 | 2,448,792 | 2,162,907 | 2,272,863
g 225 384,323 573,554 483,853 459,874
28 185 160,104 208,944 151,191 143,763
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Wakel shimsteh Gl tal Ad @ A9 A Azwe] S $aA
Aws 2AAY fo% 78 FAAIE HE o ejaha glvk
A1FWs Ak e IPCC Al 23 muA (1995)914 1 Alde] A&

o) °
2 =¥ den, IPCC Al 32 BaiA (200D = 71588t 93, 48
2 ok (Climate Change Impacts, Adaptation, and Vulnerability,
CCIAV) #7te] de]l ==t 71$Wsl A= 7| A =8, 933
7h A 2 ASHIEY Al 7HA FEoE JAYHa o, 7]Fwst
2ok Hrl W ALl 73 A AEy) g o] i ASE |Hlo R
T ofof g}
il 7]3? ﬂ Aok S FEREH Al2=gd T A= Pl
Al 2= sEd duiy 9e7tE YEillE A2 A, T
a1 Ag THe Al A AR FAAEH
AAH7FA G, 2008; Yoo &, 2010).

o,
1o,
)
Mg,
2

o

[e)
(Moss 5, 2001; &F=3}

Research focus

I

Vulnerability and
adaptation research

Impacts and
mitigation research

Climate system
research

Time

<29 9-1> 7| FW3 d3dd I3 HA
(Biesbroek, G. R. et al., 2010)

F WS NPET JF AR F Axdol HEAL o2 o
F& dvh} weks grolv, 4% Sy Axde] AUHOR J)F
MatE zdstel Arht 1 MHE gAY = AdeR ugEel w
g oAldel Atk W V] FwEe wgwe] A AEE A4ss HER
NF Wl U@ wE: AR AWss Adelth REe AqdATo



ofy

12k2 ®Bkth (IPCC, 2007; Moss <5, 2001).
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of vl E 7o =2 & Zlojth S 719 & (2008)2 Al HEE FHE
9 71EW3E A& %5d A:Ee ACDS (Adaptive Capacity for Drought
Stress) AFE ALsd o, F 61~632> el 7|33t o3 FHoF
d H7tel &89 A% el Wi},

Ll
W

(E 9-1) FHH-2384 93 23 (VRIP modeD)olA AME X E, 2&E dg¥s
(Moss & (2001))

A=) /\-] =]
2 | A ge s 9e Wsst AR s
= 84
017]_ - ‘HZV:%}\O]-%—Q—E-
He | FF d¥l sl A dsog we & e BAA 9
/‘;;} A5 -71% o] 2 W3le] $EAVL HZE 5 Y=
qa | RS B A2 | e Avize A2 & = AT
= Qe s
o9 WAy 22 TR rol st A 7]Fwo] 2 Wl
A% | AR 428 5 Yt FE H2A
R | AP FEA Qo] nE:e BEF F e Aoy g
R R 712l o] H2A
=]
d s
- weyy | BEER Q= EA | A Bade) dzkel Ask B sAse) Y
HE o] & AEAY 2o zRE ] 2EHY 2~ A
un | ENE dok, Awole] =&, A7 Aulzo g F2A4
B 5 5 Qzte] A6l AT FE E=FHA 24
YrHow FAAS Aol gatAY
/\X o] o Ie) _9_0 !
T4 ; :fﬂ 8% gauozrge gaus 29
e A9 vlge B oo RgHE B g
BAA | g o1e Gpp AE, 7%, 283 48 AT 83 Aol
g | TT° A2 B
=S|
a9l ane wEe A A2 Y A A1
¢ | Ad
5 oY% ! —
= X ) = xEg| A
= 7 oo A o} Eﬁjﬂoﬂ N7t FE 2EY A
a4 ohg a7k HE T 733'4—9]2 A Ax L A o599 &o]A
A ge BEx |V e et ee
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=4 XX (954, 2011)
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(% 9-3) &3¢ FAFE A% (FL<, 2008)
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10.1 5985 &4 I 74

Abeistel o m AR g AFE A 879 TUR FHET T
wol Attt WstE Hola vk A 40993 & wE5S AAMNEH
Q1] “AHFOR B Fovt F43d] Zvlsta Qe FAlolth = %
A FaFvhe B0l AAQ FHAA LdHA ¥ FHe Ed
st Fo357H7F BAld YEY L v &7 e AFEUre AES
o A, HARFA &5 T ToE &FAE dig BAo] tS
At oz AdEn. IS5l B o B AEL TS vW§
of & dsolth wvle] AR A gt o2 o] ol uwEl =g
Hp AR A S A FAY Y 91 s oA
WTO, FTA o2 FAEAE szt o wet 5lls g it
7Ike] 4" Ao Ht LT v FAAWAY T Y
A3 BAC Ak AAWAHL 200651 180%thacl Al 20083l 1769 83H
ha, 20130l 170%tha, 20180l 20061 thH] 9.1% Zo]= 1639+ 53
haZ AgE 3 Jek(s=r FEAAATY, 2008). /MNEsh, =18}, 48]
ToR FAA WA o] A&HHoR FHET FRE FAY AoE
AvgE o,

SHAANZIIA ALY TEE s ST FYEE oAk 2000

g

o 336039 ¢, 2003 466391 ¥ o R Frtald o, o] % 2004 4,100
A, 20054 3,74399 91, 20061 32319 Qo v AEHow 7HAa

", 2007, pp.212-213). 2003l WxFT FHsE=THUA oJtd
2003l A 201397kA1 9] 1097 FF¢A FEE 11920 &3t &
F22A 9 At FofE 2003 86%=HE 20139 172% % T84
v o] gojs = wate], s9&F N 2 AAAYE %«%gi 3 A
2b71bgn] FokE 2003Lﬂ 32.6% 2 5-E 20139 8.8%=F-E 2013 17.2%
2 552 vlFe] FuiE=d Rkete, & E 2 AAAEE

T
o= g A7k e] Fofe 20039 32.6%=F-E 2013 88%= o F
i'\_,

Zod Aow dAETh oldd ANV|MAN ok FgAe] Hat
FF BAESE FUOR @ $UE5 AW 2 o8 2 AFA2
Ao A
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2AAR ] B&, Aot AL AG Q4G gl B FY
Rl AAste MF S0 AZAHALR, FHd, 2000). 5ol
il pAZwelA Bkl 9% BQBAAE Aol B w7}

s A ANA 2005 129 TH &S

PN
-1 T

that T2 g2A 3] = (full cost recovery)®t &0l €8 F 3 (water
a

pricing) ol #& =97} o] FojHrt. FA R &3] F= AR E
Ho| wel LT F] WE RE HLS 5ok drE YHolrh, I
OECDoIAM = FdE&5d gt Rxage 57145 AsAA Aot &
HE&T ol&S Tl EXANAE Aot S o T SAAdEE %

3t 37 f-8 KB ZF(environmentally harmful subsidies)® 7FF3tar 9l
o} 2006 1290 FhE&5 HEF A AH7Ed EAEE FAR

A7 3oE MAFNL, 2007d 6L AYAEAA] X 37 2] (Producer
Suppour Estimates, PSE)o] 5485 HZFS F3HA 7= W2l s
OECD #4372k w444 3 AadRt 3ol A =25 3ith. OECDOIA
THET BEa A #-ste] 7IwkbAldH] & (capital cost) FEE
Aol dubMu] 2~ W ZFA X (General Services Support Estimates,
GSSE)=Z ¥ PSE=Z A ﬂﬂl& HJ’?l'TJr PSE 2Hdwuk2lof djst HEZ &t
A o] Folxth. OECD7F Fx138tal 9l PSE AHAWA 2 7HA AR ¢
gt X2 FA A A2 (Price Gap Approach)iﬂr A 52 W2 (Building
Block Approach)e.Z dj et g Eg wlae EXu] 835 13
of 71z3] A4 7hed 2 ABH & (FA e P&+ g u] &+ 2 H] -8 )
= BT S5YHE HotM 985 749 REARE Atee ot
(OECD, 2007b).

OECD 5485 #&d AA4 3o ok ket dedsto] ¢
YA gk w7tR s Al g AAH] B o] A

J

e s9&F FHA

3



OECD A= 3 d=e] 5 2y 1
% AAFAA(TSE)ANA o= 7HAnE 132484, FAW A
A

2, wFAEAY, ATA,

’

rir
ta
_E

N

o
7122 PSE%®] GSSE%ZE b=kt $-2lvelel PSE%
S FF9 03%% OECD AA Hix 09%HT; o
a2 GSSE%E 31% % 9 3BHBUHTE e
At 58% R T AE3] ¥ F5olth. TSEE 41%FH i 6.0%%ch
E 2% FFo|y OECD AA #Hit 17%EUE & FFo02 AAH
A

tH(F 10-1) Fx).

KR
o]}, OECD # A

N
N
Y
o
X
B
N
Y
olr
oX,
R0
(o,

OECDAAM = x93 &4 9 JAAMH 29 714 S
oA AE=Ho=w tF7] & OECD 434 & 3x 213 (horizontal water
program)< @3t AAIFoZ oFa ot A7|M = E7FEA Y AlA,

A% SAeF Bel, GAAQ AFB G AdRd Fo| Faeld
=
=

S MHEH= A5a AAEE (Gth World Water Forum)oll A OECD
Z ¢t H 314 (Synthesis Report)7} W¥ = o A o]t}

(F 10-1) FAAFAHXNA EXY A (2006 71F) (F : Werda, %)

oy PSE GSSE TSE
= US$ PSE% US$ | GSSE% | US$ | TSE%
35 679 37 - - 679 28
B 117 0.3 2,829 35 2,946 6.0
El= 80 0.3 1,113 31 1,194 41
R 687 10 65 7 751 9.5
TAR= - - 36 21 36 11.0
B 7] 11 0.1 - - 11 0.1
n) = 333 1 34 0.1 367 0.4
EU-25 466 0.3 19 0.1 485 0.3
OECD
) 2,372 0.9 4,096 5.8 6,468 1.7
2 A

of

A= 1 OECD(2007), p.19914] <1
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BT v g2 Pekehs wAel oa Aot FuAsA ARs; vk
Sel FblA Felel tiE oluA mET A9 o8, 53 AaA
A olgol W MEL FFF BF1 Ak a9 THES(Qs
Eejo}, M@E, Yd@E) FHlA ¥ FFel @ FAuE 4 85
g Agstn glom tE BY T/HEF, WA=, LA E 49
AARAL At Qe Folth Sevkeb: OECD HATOoR )
Folq wgrve, AAH L84 9, o§ATH A, g
o Hash sPere AL FF ol §5 WY =¥ 5L FYE
e Radon AU AL FAHoR aTwn UArHUEA,

2005, p.57).

A A EdE FHES AAEE AAEEHU(Would Water Forum,
WWW)& AA Fard sl oleta o, 591719 AA44s 4sta Al
A el Aduters mAEky] 9lel 1997 R 23 mpetAA A AlxF B FEF
ol W ¥ At WWW= 3dwteh 7HH = =dl, 20006l A2x} tf 3] 71 v
d= 20030 A3 g3 7F A7 2006% 00 43k ) 3] 7 HA] e A )
HE Ak A5 U3]= 2009 E]71A AHE dFGolth MAEER
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