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ABSTRACT

Impacts and Countermeasures of Climate Change in
Korean Agriculture

The average temperature in Korea has increased by 1.5°C over the last 100
years, the winter season became shorter with a longer summer season, and
the time for the blooming of spring flowers has gotten earlier due to global
warning. As results of these changes, agricultural productivity decreased,
the cultivation regions for crops moved northward, and damages from win-
tering harmful insects increased. Scientific diagnosis and evaluation of cli-
mate change is very important in setting the vision for future farming and
the direction for agricultural policy. It will provide useful information for
the establishment of countermeasures such as long-term regional agricul-
tural development plans and farm households' planning.

This study was implemented to make a suggestion for systematic
and step-by-step countermeasures to such changes through in-depth analysis
of climate change and its impact on agricultural sector. In order to accom-
plish the purpose of the study, this project was planned as a 2-year task,
and in 2008, the first year of the task, the study covered current status
analysis and forecast of climate change, diagnosis of agricultural production
pursuant to climate change, review of cases for impact analysis in agricul-
tural sector in major countries, and the ripple effect of climate change on
agricultural economy. In 2009, the general ripple effect of climate change
was analyzed while suggesting a master plan to cope with climate change
in agricultural sector. The analysis was based on the evaluation by analysts
and experts of the priority for the application of countermeasures in major
crop production regions and farmhouses' adaptation and accommodation ca-
pabilities against climate change.

This report consists of general reports of the first and second year
study. Chapter 1 presented the needs for the study, preceding studies and
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method of the study. Chapter 2 described the actual state and outlook for
climate change at home and abroad. Chapter 3 covered basic concepts and
theoretical approach to cope with climate change in agricultural sector.
Chapter 4 reviewed general impacts of climate change on the agricultural
ecosystem, including climate factors' influence, shift in major production
areas of crops, and economic impacts. Chapter 5 described farmers' aware-
ness of climate change, their attitudes to coping with climate change, and
their decision making under the risk and uncertainty. Chapter 6 presented
impacts of climate change on agricultural sector in major countries (Japan,
EU, England and Australia), and countermeasures in the respective
countries. In Chapter 7, a basic direction of countermeasures to climate
change is discussed along with the master plan for adaptation and core
tasks. Lastly in Chapter 8, the summary and conclusion are presented.

The major findings of this study are summarized as follows:

First, the National Institute of Meteorological Research (NIMR)
forecasted that average temperature will be increased by 1.5C by 2020, 3.
0C by 2050 and 5.0 by 2080 from the 30-year average of 1971~2000.
They also forecasted that precipitation will increase by 5% by 2020, 7%
by 2050 and 15% by 2080.

Second, due to the increase in temperature by global warming, the
appropriate region for cultivation is moving and new kinds of harmful in-
sects are generated, which are expected to result in a change of crop spe-
cies and diffusion of damage to crops. Especially apples, peaches, grapes
and beans are expected to suffer more damage due to brown grasshoppers,
and the area being damaged by rice stripe virus (RSV) will be moved
northward while the damage is extended nationwide.

Third, the result of an analysis on climate variables by the kind of
disaster which causes damage to crops shows that damages by typhoon,
strong blast and snow were increased due to the increase in annual average
temperature, while damages by seismic wave, strong blast, storm and snow
were increased due to the increase in pole temperature difference. The
analysis also showed that as precipitation increased, the damage from
heavy rain increased, whereas the damage from hail, thunderbolt and strong
blast decreased, and the damage by heavy rain and typhoon increased as
the intensity of precipitation increased.
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Fourth, the result of an analysis on the factors that have contributed
to stagnant yield of rice in the periods of 2002~2003 and 2006~2007
showed that the ‘weather' factor had a far more impact on the yield than
the ‘'technology' factor. In the period of 2002~2003, weather had a con-
tributing factor of 76.4% whereas technology had a contributing factor of
23.6%. In the period of 2006~2007, weather had a contributing factor of
66.5 % whereas technology had a contributing factor of 33.5%. In both pe-
riods, weather had a significantly bigger impact than technology.

Fifth, a crop simulation analysis was attempted to check the influ-
ence of means of adaptation to climate change, and the result of the analy-
sis showed that as global warming progressed, the quantity of rice de-
creased when cultivation timing was fixed, regardless of the ecotype of
rice plant, the quantity of nitrogenous fertilization, and irrigation condition.
When cultivation timing was adjusted, the quantity of rice was rather
increased. This result implies that, in the case of agricultural sector, risk
can be minimized by developing production technologies adapted to cli-
mate change.

Sixth, the shifting of major production regions due to climate
change was observed. In the case of apples, peaches, grapes and the
'Hallabong' citrus fruit, the cultivated regions moved northward while the
cultivated regions for apple and grape expanded nationwide. And in the
case of tropical crops, some of which are cultivated on Jeju Island, it was
analyzed that a considerable number of tropical fruit items can be culti-
vated on the island within a number of years.

Seventh, for the analysis of climate change's effect on agricultural
productivity, the Kernel regression was applied to four crops: rice, cabbage,
radish and apple. The result of the regression analysis showed that, in the
case of rice, the rise of temperature by 1C increased the production quan-
tity by approximately 24.4kg per 10a when the average temperature during
cultivation period is lower than 19C due to climate factors. When the
average temperature is higher than 20°C, the production quantity fell by ap-
proximately 6.2kg per 10a. In the case of cabbage, radish and apple, the
influence of climate factors to productivity varied by item and region.

Eighth, for the analysis of climate change's influence on farming as-
sets, the Ricardian model was applied, and according to the analysis, the



price of farmland per ha decreased by 14.55~19.24 million won when an-
nual average temperature (12.4C) increased by 1°C. An analysis was con-
ducted to identify climate change's influence on gross agricultural income
by applying the Ricardian model, and the result of the analysis showed that
the increase of temperature by 1°C reduced gross agricultural income by
2.6~4 million won per ha, which is bigger than the influence on farmland
price.

Ninth, the result of a survey showed that farmers' awareness of cli-
mate change appeared to be high and they felt unusual changes in weather
and an increase in diseases and harmful insects. The survey result also
showed that farmers a had keen interest in the countermeasures to climate
change. They showed a high willingness to participate in the adaptation
plan at the farmhouse level in the future, but there were bottlenecks such
as lack of techniques and knowledge, insufficient information, and shortage
of labor.

Tenth, the Expectation Utility Model was used to analyze the bene-
fits of adopting means of adaptation in response to climate change for the
period of 2011~2040. The difference of expected income depending on the
application or non-application of means of adaptation was found, and the
analysis showed that there will be an income difference of approximately
790 thousand won in Gwangju, 1.2 million won in Milyang and 1.4 million
in Jeonju. The probability of farmers applying means of adaptation was
calculated based on the model even though it is not a direct way of calcu-
lating it. According to the calculation, it is anticipated that approximately
65% of farmers would adopt means of adaption. What this shows is that
farmers are keenly interested in adapting to climate change and that their
capability to accommodate appropriate technology is high.

Lastly, the result of an evaluation on the priority of means of adap-
tation in agricultural sector revealed that development of technology and
management of agricultural infrastructure are the most important means of
adaptation. It showed improvement of plant breeding to be the first prior-
ity, management of water supply for agriculture the second priority, and
development of production technology the third priority in all cases of
short, medium and long-term planning.

Up to now, the main focus of countermeasures to climate change
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in agricultural sector was given to the measures to mitigate greenhouse gas,
but in consideration of the inevitability of global warming and especially
the weather-dependent characteristics of agriculture, more interest and poli-
cy-based support will have to be given to the measures for adaptation to
climate change. Countermeasures to climate change in agricultural sector
are especially required to actively change the perception on climate change
and expand the common understanding to minimize the risk and utilize the
risk as an opportunity. In order to accomplish this, appropriate education
and training programs will have to be developed and operated for farmers,
government officials and people in charge of relevant organizations.

In order to effectively implement the adaptation strategy in agricul-
tural sector, it is important to have roles appropriately assigned to the sub-
jects concerned, such as government officials, farmers, research pro-
fessionals and people in charge of relevant organizations, and establish an
integrated administration system to comprehensively plan and drive coun-
termeasures to climate change.

In order to perform a systematic study of climate change's impact
on agriculture and prepare countermeasures, it will be important to organ-
ize joint research among relevant sciences - agricultural science, ecology,
agricultural engineering, hydrology, meteorology and agricultural economics.
To ensure higher reliability of the analysis, an integrated simulation model,
which connects the scenario-based forecast with the characteristics of agri-
culture and socio-economic factors, has to be developed continuously. On
top of that, future study will have to perform more concrete and systematic
analysis of economic and policy effects expected from utilizing different
means of adaptation in agricultural sector.

Researchers: Chang-Gil Kim, Sang-Min Lee, Hak-Kyun Jeong,
Jeong-Kyung Jang and Chung-Keun Lee
E-mail address: changgil@krei.re.kr
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= & 6zt 2A AAA 2,500%8 9 FHetxr ZeE g, 130 7 =7t
o] HyAel elgAE AASA =787 EAHE 3] 9], 2007).
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olo] w} A 10097H1906~2005) HAA HTF7)eS 0.74T(0.56~
092C) Fsd 22 FAHHI Avh<2d 2-2>. 53] 204]7] FRHe] &
W Bt 7] A 1850 o] % 7|3t 7|EoA TP wdd AL
2 UEa, T 20970 7S B A 100d7He] 28] o] 34l
Ao Z WAL o] HiuMoXe 7|FA2H e st Y-S off9 o
A7F YA A7 E STk A9A Q1o ® A9 dASAL Qlrh4

O 2-2. TMA goo|2o Hat FAM

0.6 14.6
0.4- 72 14.4 -:g;
ol 14.2 3
0.0f 140 A
0.2] ( 1136 %
0.4 I 1126 i
0.6 ‘ i B4
0.8 13.2

1 1 1 1 1 1 1 1
1860 1880 1900 1920 1940 1960 1980 2000
Z+&: IPCC(2007).

AT} ASHAN B3 99 J1eeoR Yol Pa &

T7b wepAa SAY S50 R TIE FAste afjeHe] 97 A
deshe Aoz Yehda gtk 3 AFdshe $549 /e 2 99
T T 71 DA AA A KA ZAAA s 7 2A STtk
ATH71’E7, 2008b).5

4 TPCCE] 2001 TAI3x} HrtR A, e 100d 9 7]20] 0.6TC 453 A
o7 FAHTIEA, Q19F el g2lo] 2ui3le] Y reAe] e Ao

Hou 43 HrIH MM E Eg A dS AHEsA T
AF-2 33l o3 AR Z 19959 2 T, 19979 2217 35, 200
49 34, 20009 2T f3 5 20043 WEHHA B4 5L EF

w
(«]
of

yo, L

o



AAY 71F0ste A 97 SAF A A A B, 7S 5 udet

29l 93| o] oA 7] R ¥ 7}58 @D s1x] AU L E FA5}]
o 5o] o] FofXIth IPCCY 7|FWH 7} BuA oA AF-FA % A3
BAA wd Fo BE 247tE TR WHEE A Sste 247 wiE
AUl S AlFsta ok 247kE wiE AluE]l e 5 E 1A (Special
Report on Emission Scenario, SRES)= =A| 4| 7}A Ay 2(Al, A2,
Bl, B2)Z Uil AlCA FAIE= ALl wel WEE AU 2 (ATF,
AlT, AIB)E FAst HIsha A<y 2-3>.

Al AU AlA BAIY 53 44, 757 205000 FHaLd
T3 o] A 4, 8549 VekEd = 7H¥se =8 AER
A 2 st A ARE AUE] 2 (ATF]), RIS YA ARE ALt

2(AIT), EE AYAA 78 AHE AU (AIB) 522 WrolXith

a8 2-3. 7|FHE o F2 flet ALElR 7Y JHEE
=

AHNLE SA

F 3
Al A2
DE HEE ALZ CHRBLALE
(A1F, A1T, A1B)

2243 < » X295

B1 B2
X Xet SEE ALZ
LEE ALZ

v

A AN &



9y 71%Esl Aeje} A

A2 Ny e= F57HEol =il
det= THstALe] Ay Loltt

3 =2 A B

Bl AUgl o= AFE A1F 23 AAALLE o, AATFZE} AH]
29t ARAA FAo 2 WslelH, AV ALAERS Fxste A
&7bs BAS Fehe Ay ot

B2 AMFJS&—E OJ?—Q} Aol A17 B19] Fitolal A A-ALS] A - 3
A94 e Axshe AGFEY A olth
Zo thalAE 1980~1999 ] HIa] 214]7]
(2090~2099)2] HHF7]20] 1.1~64C 44T Ao 7 o =% 1 It} F=3t
o 94 SAYEY A2 18~59cm FeT Aoz AP
NTH<IE 2-1>.

)

E 21, AlL2I2 21004 7|2As oS
L= HBH 1 3] A2

A EEERE r vra] | em
A=Y AFS] Ave] 2 (ALFD) 40 24~64 26~59
WIS AR EA(ALT) 24 | 14-38 | 26
A del 3 FA(AIB) 2.8 1.7~44 21~48
thl s3] (A2) 34 20~54 23~51
A% AR A A 2B 18| 1129 | 18-
A9EEEH A3(B2) 24 14~38 20~43

A} &: IPCC(2007), p.8.

AR v 7]1$WE} dSA = & AolE Kolal itk ¥4
B9 A dxo] gste "AEH HHE AL Ayl Bl =
°F 1.8C(1.1~2.97), AR LS FAkE "AE=4EE A UL
(AD) o= 2F 4.0C(2.4~6.4T)9 F5Zo] @IZ o ©, 2030374 =
of"l AU E o] &3ll= 109 02T HIE 71%01 Fed A=
&3t Utk<1d 2-4>.
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21, PRILIRtY] J|5Hst AR FE
21 7] W

SEygte Aoz Hue] SEA e X 247
shal Qo] &, o5, 7H, ALY AHAAe] Stk Agd v
Hog W 124TCo|u Aol we} Azt A dj#H e 64T
M 162074 ZRA Exala ok AR 7129 A4 A} 2
Aol ARIAE A5k tAZ 10~16T Welolth <17 2-5>¢] A
g whe} Zo] Syt 2U1E 7)1dHSo] AlFHE o, 1904~2000

7R B28 J)edad e A% A7) 1.5C F5stel A4
ALY 712444(0.74+0.18 CV)HTE & FFolt). 7|45 Yooz
A F2d8tet EAstoln, EAI8L 37} 20~30% AEE EA4 I AT
11 E), 2005; = 7)A4ATF4, 2006).
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o
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{
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A
X
=t

12 4z rfo ok
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1910 1920 1930 1940 1950 1960 1870 1980 1990 2000

A7: FH7)EATA2006), pa.



7153-3le} BEste Ade wWHIlws g@xEHa ok 19201 d el H]s|
1990 dtl= ALo] 199 #olAa, 5L 169 ZojAle 5 59 B2
Zojx wbd ALy 7SS FolAe ATS Hola JuH 2-2>.

T 7] %k 1920 oiH] 1990 7+
1920 ) 06. 03 ~ 09. 21
o4& 169 27
1990 o 05. 24 ~ 09. 27
e 1920 11. 21 ~ 03. 18 199 72
1990 o 11. 29 ~ 03. 08
% AP 71 ST ol3hE AL, 20T oL B, 1 Al T B3} 7HeE G,
A5 Y74 A T 42(2006).

A=) 607] AHolA BZH ABE HHd 62HE 8Y Aol A&
Zd 71ewsts B 1960 thols 23.7C, 1970 23.57C, 1980\ dtH
23.8°C, 1990t 23.9TC, 2000dtholl= 24.0C=E “&s3t] A 401 Af
o] &4 HHA7|L 1% FFste & Wyt gle o2 Yyt 1
Hu ALER] 1285 F 29 Ale] 7]2WsE B 1960t o= 1.3 9]
Ao, 1970t 2.2°C, 1980t 1.9C, 1990 t] 3.1°C, 20003t ol &=
32TCE ZFsted A 401d Alo] ALEH =& oF 140%4 F53 Ao
2 UER T 2-3> 5 U 19609 o] § X&HAH0 2 238} 3
ol Aslea glon, o]gst A4 JEHETYe ALHd 24 F3s)
A YeEhE Aoz Mg 4 9ok

FBL

l

¥ 23 U ofSHI ASH HI7|2 Hat F0|

949 C
75 19?%?“1 197040 | 19804t | 19904 o 202%?“1 A/B W3
=4 | 237 235 238 239 240 101
7ea 13 29 19 31 39 246
Ag: AnE 2] 521(2008).
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212 5 W3t

At oF 10097 Aage dfol et WA oy AU EE St
3= Aotk 1910t Auk, 1940 ) AwE 19701 a0 38k,

Agke] e & 7 }Et‘r AE A2 yYeha Qv < 301d%E
(1977~2006) AHH Z4HEHS 1,200mmE FA O 2 H3LEIHA HA Z
S 2= Uik FUtste FAE Holal Ju<ad 2-6>.
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a8 2-6. e|Ltet 252 B FA|
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1921-25
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18946-50
1951-55
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1961-65
1966-70
1971-75
1976-80
1981-85
1986-90
1991-95
1996-00
2001-05
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f
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1221(2007), p.105.

S-guete] ddi¥ HE FeES 29, 197099 1,272mm, 19803 TH
1,329mm, 19903th 1,339mm, 20004 th 1,470mn7} Wzl 1970t thH] 2000
Ao Aol 16% 71kt T3 AdE Ao WS BE o5
2 19703t 598mm, 1980t 657mm, 1990t 697mm, 20003t 761mm=
1970t tiH] 20009t AEE AFEFE 27% FUFSIEoW, AESHLS
19709t 132mm, 1980ATH 125mm, 1990tH 110mm, 2000t 120mm=
19708t tivl 20009t AL AHEe 2318 10% AASIAU<i
2-4> 1 A% AEE U8 AFE 5 vlE2 19709 o= 45594,



200099l = 6.3°2 1484 Fobd AEH JFs s 24 JhsAdo
S AR A Aol 80mn o]/F] &%
2.19914 20003 o= 3.0¢ 2 1.43804 Z715}
A A5 B & ALEY 5F &

Uebdar gick

9] m
T MO | soam | ooum | 2GS A
% () 508 657 697 761 121
A4 (B) 132 125 110 120 0.90
H& (A/B) 45 5.3 6.3 6.3 -
A5 2 | e |13 | 140 1.16

A5 AaE 9 5%1(2008).

213, o] A7 A A HF}

AA 717175 o475 259 13] ZTytel] YehA] gw 5ol
71ddgez Aostar Uk A 461d7H1961~20061) Y, 35,
471 A GelA o7 o] A stE AF(TH)E EH, 1988

Ely At} 198813 o] Mol = o] AA& it
202 WO 1 o]Fdle oo Aol EN g& A
2 ZAE AT A Lo A 198030 o] AA o] WS = UFE 6.5
2 7P Bekar, 1998 o] e LTIt 6.8% MY BUH HoE
ZAME I QIoh< 1| 2-7>.

1904 ~200037+A] A3 53
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=
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o
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| £ HH, 7HEo] 510092 7 B
theol &9, thA, ol gL, 45, oA, HE, ol A o2 ey
3 Qiek 71AE 18] Sl W F DA LYSE THEe] 4579 TP 2
A A&, TR 2 o) (7.8Y A2(4.0%), HE2.6%), FA

:./
o©
oz



28 713t Aejst Ay

Uil Qo< 2-5>, T o gare

AE Bola it

e OIAITE 4 Ol&HHE

£ 31(1961 ~2006H)

1998A

19::30!;' -

<+ . 4 .
Al
=0 + e o T
w4 A A 4 A -
‘_:_0 N - - ) -
21\) £ oaat 3 1 A !
- 2 1 . ! VO - .". A -

(8] -".'.- - e le el E— "' L =."' L -. ‘-4"'A= I =n"'.="‘- At N

1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001 2005
Az AE 9 521(2008), p.47.
¥ 2-5. gtz el 104 el Z[eAish 8l = (1904~2000E)
_ A) A ]
RN N A AT L N

1904-1910| - 1| 2| -| -| 2| 7| 3] -] 15
1911-1920| 1| 6| 7| 4| -| 2| 28| 5| -| 48
1921-1930| 1| 2| 5| 4| 1| 2| 6| 7] -| =
1931-1940 | 1| 7| 6| 4| -] 4| 7| 10 -] 39
1941-1950 | 30| 23| 46| ~-| -| 3| 54| 5| ~-| 161
1951-1960 29 37 75 9 4 5 53 10 3| 225
1961-1970 | 14 27 19 7 4 10 56 3| 149
1971-1980 14 32 31 6 3 13 65 1| 173
1981-1990 13 33 52 9 20 39 56 18 4| 244
1991-2000 10 29 3 5 29 30 50 19 15| 190

Al 113 | 197 | 246 48 61| 110 | 377 A 26 11,272

2t&: 9hg 9t 9] 821(2003), p.307.



3} oS23tol] ofshd ¢-Euete] 2001~
7.

2100 7]&2 3] et | oy dAHe=
= Asste FAE BY AoE dSH3 JiEE 714 AT 4, 2006)

o= oﬂ—%l?h = 2050w'£ A 30 Hd7]Lo Hs)

FrEe 7% =718k, 2080w A 30 Hd ) 5

31l FrEe 15% 78t Ao® =3 k. I sHE 2100
5

ol ¢F 50Cm o)A A4d Aoz AwWEI Q< 2-6>.

E 2-6. BT 7|23 Y wal o (A2 AlLE|2 THE)

T & 2020 2050 2080
+E37HT) +1.5 +3.0 +5.0
e Wsh(%) +5.0 +7.0 +15.0
EEHIE 2100 50cm o4 2%

T ) AAYE = olrtalerAe] wiE o] vinE 6}74 ~7}é}o:] 21009 F=7}
820ppme| H& A& 7HAS ol B2AYE L pmS 7Hg8 A,
2) d=¥ W3} £XE 1971-20003 9] FHF kol qm % }ol.
AAZ: =714 42(2006).

rot
E‘,
(ot

Jue}

H ST w7 ARGS9l olUA] T3S FAISHE AIB AL
Q9] o =43 (1971 ~200019) thH] 214 7] E(2071~2100) -8+
7182 ¢F 4T A5etal, FrHe oF 17% 5718 Aoz Agslsdue

.|_,

X 0]
EU

A FHA AFA A Tl
% (ECHAM4)S  ©]-&3}o]

g AHE Y

Y71 ATAE IPCCY AUELE V%22 &
L3 th7)-S FEFEG(ECHO-G)F 7Sy
214171 2(2071~2100) 3t 715 W3} o= A



30 Z15Hst dejek A

olo} Ze 7EMEI} o]FolRE AL 5O vzl Auel vl A
S7Hd Ao ARHI AT, 2008b; = H 714 ATA 2009).
Ao A= M Eo] A Yehd 7hed IS AF¢E HAS &
glou 234 37813 9t Aoz 2AUUT $F 3087 F5ge
A 30d7ET oF 5% 71 Aow AgEHI T
7]@ 20| o]RolAW AWz el y|Eho Wl Qe Aow
AWRHATG<1Y 2-8>. 7| 20] 4T <53+ BS

QB2 A FFEE oldr] 7)1ER Ho] gl atay) A ulabu
O FAXYG 9 FAEE At FHE} F7E7A G4E JOE 4
SH I JokAGot £ 391, 2007).

Z2 quA P #3E FA
3He AU (AIB)S AAste] AATY 71359 749 1860~21001, 3
= 73RN ARE 1971210099 547 ARAE AASHAT <™
2-9>0 A He uke} o] Hr|e] g ke 757t AAE TR
15~2T =& Aoz A%HT ot eizr) AT 7|2ysiet &
olff 2= fEluete] olitsiea F
A9 Q77 2 AN T

A}

(=

7k} FHT7IR S5 5 oRAlof
5 g M, 2007).
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g dd ®ate Hshy X]“—‘l S Ad3t= %‘%Jé rdash 6‘J(Integrated
S Al =Y 01 5
& CERES 233 71% 3
CERES-Rice =& 7|, EY, #5548 E 9 AMAAARE o]
of Ho W53 £88 o == Zgo|th. CERES-Rice &8-S

o e HEAAY FH7Y) dE2RFPo T & A o= de &
ATHA AT €] 521, 2008).

of!

715 wgle] WE oS 202 ORYZA2000-L 20000] ¥ A5
EAS g8 vdds g}ﬂl%oﬂmfﬂaﬂr FAMAATFLARR 7 25

% seelElsE BYE R ATEse) o e
F oS3 oibsleta: AulEY FE& FHYT & Utk
5 Tl WE AEAL dSEFPoR FHANAILE A
£ o] = 3 (Agricultural Production System Simulator, APSIM), 5 El%]
22 %3 (Dynamic Crop Model), & Y%7 )= 23 (Erosion Productivity
Impact Calculator, EPIC), &7|7tol] A% E%F f71& HEsd AEA4F 2
SaxgTdFs dS3k= CENTURY 28 5 o8 74 &85 & 4 Ao

122 75 BE SRR AAH LY

7153t g3 AA A AL 7| EHo T H3HH XAE V| 2E 5,
st B AAH 247 AH - A-dAdo] Tk AAA o
A Byol A ESAAY ARy WY FHH o] " A(spatial
heterogeneity)= &3] F AAHNSZ Us 4 thZilberman, et al,



2004).

<o A2 ddg Aol EAa, EutatE 7Hgse 719w A
T 7 Ao geudT oS ado® Yed F Sk <Y 3-4>9
A AAE vrel 2o] oF BFoARE Y Ay & o, 7]FH3} o)A
o) 2thA AL bl~al, FhA FEL al ~al, 71513} o]F LhA]
B p~a2, TP FES a2 ~a2olA AuEE Ao HPY F
ATt °o] B¢ bl~b29] EA= £73] Ateskd Zo]al, al~a29 EAE

AR 7} A 2}% Aol & N9
o me &4 :
o e o

U GOz EA} Aus
& A7} F7bH0E ANAs)

ot

1St Z Qs A vF Aoz o5 &Ao] WA, MREAQ]
A7t FABAY AA = ERGSEE & 3% I agsiof st
TS 715 RS ] QlojA o]ikslerA FUPt AEAL] mx= J B
A3k AlH] @ F}(fertilization effect)= T4 7ol W2 i F715 v
slH, Y28 I (daylight effect)y = HHOZ A4S Iz 0] g

l'lr o,

AT Fojte HE Yv|Fth S5 8 H(pest effect)
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2011-2040 438 434 436
2041-2070 552 542 547
2041-2100 666 655 661

F: ISAMS9} BERN< etA ¢8R 9 (Carbon Cycle Model) Y.
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1971~2000 tiH] A=}
T B A e 2011 | 2041 | 2070 | =9
~2040 | ~2070 | ~2100 | °
714 WL E(T) 1.1 26 4.2 27 2.7
7 CO, (ppm) 91 202 316 203 203
o uy z A = | 232 -465 | -601 | -433
TlEAE| 42 777 969 | -722 | -695
CO; 114
ZubAdE | 556 | -1012 | -1,222 | 930
z A= | 27 372 567 385
AR A% 312 486 570 456 415
(kg/ha) | CO, w7A | & °°
FUAE | 321 435 457 404
. z A Z 31 13 38 44
=4 x| -53 -124 | -144 | -107 | -183
C02 W 5 g <)
ZWAE | 219 513 | -729 | -487
golew W W | £ A E -211 -179 -143 -178
W2k W E) Z A = | 382 209 | 231 | -304 | -—999
(kg/ha/1C) ZuAE | 506 389 | -291 | -395
E]._CH CO2 Lg_ll:_ \{ﬂ_@:],oﬂ fﬁ Kg %':‘ 238 184 179 201
we gy wg | = A F | 342 241 180 254 9231
(kg/ha/100CO; ppm) | Zw4= | 353 216 145 238

1 1971~20001 9] %
7Jr 2AF 4752,
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k
fr

12.6C, CO, F5E 345ppm, Al @ FHAde 7+

S 4,777, T E 5,180kg/hadd

r
o

342 A5 TS 1HS ¥ FHAA F4
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750s 2A0N HerHALA NG D BrF 22 nAT A%
292 98} 17709 HEAQ AL AP 13 AgrHonE

A2 A8 (0, 30, 60, 90, 120, 150, 180, 210kg/ha)¥} B0, 3, 6, 9,
12, 15, 30, 200¥) & AAATh AFLATF= =l o] o & #53}
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AARR e RE(1) | AARANE BEQ) | FARFME 2E0)

s 5607 (0.671) 16.585%#3(3.529) 10.215%* (2.511)
Avtem -2015 (-1.498) -1.684% (-1.87) -1.036  (-1.308)
Avtem® 0.073  (1.326) 0.066%  (1.796) 0039  (1.181)
Avrain 0.373%xx  (3.04) | 0.131%* (2.004) 0.189%x  (2.165)
Avrain® -0.002%#%(-3.038) | -6E-04** (-2.01) -8E-04#x (-2.14)
Dumtem -2202  (-1.035) | -2.841%* (~1.998) -1.899  (-1.34)
Dumrain 2151 (1.653) 1000 (1.528)
GRDPPCAP | - 0023+ (1.751) 0015  (0.965)
SALT - -0.017  (~1.604)
WET - 0.050%#* (3.466) 0.030%*  (2.419)
KFAC - ~39.03#3(~3.058) 1621 (-1.157)
POPGR - 0121555 (4.625) 0.115%#% (4.307)
SLOPER - ~0.29%5% (~4.643) ~0.229%33(~3.993)
PERMEA - 0.024*  (1.628)
FLOOD - 0.125%#% (2.906) 0.082:x  (1.987)
Adjusted R* |096 0.98 0.97
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253" (25.3)

0.006 (0.59)

1197

2008™
-0.015" (-2.65)

0,05

2041~2070
(38.72)
(24.37)
0.075 (0.05)
(-16.31)
0.0015 (0.25)
0.97

317
-0.0005 (-0.09)

4379.3"
01"

e
(22.94)
(12.56)
095

1Y

3t

2011 ~2040
0213 (0.11)
0.0012 (0.16)

39.7
-0.0007 (-0.13)

-0.112" (-811)

44403

WAL NE, NS
(30.67)
(23.98)
(-19.33)

0.96

T

T

1971 ~2000
0.43 (0.33)
0.006 (1.05)

463"
-0.002 (-0.55)

4360.1"
-0.153"

HAl =m, ofefe} 2ol
Q(X) = f(N, W)

oM B 75 2071~21004°] TAX LR TS 7HAAT Y

°

g

o714 X
\

N

w

NZ

W2

NW

=
T

An

ofn

jze]

1%, 5% FTAA TAH F<

1



56 EFXNYG ISUMZT U S et FHEADIHISA7] HEH)
e 1971~2000 2011~2040 2041 ~2070 2071~2100
A | 436017 (3067) 40427 (21.21) 41615™ (17.75) 40397 (17.02)
N 463" (239) 493" (1813) 4017 (1231) 238" (7.07)
W 043 (0.33) 124 (057) 273 (154) 483" (3778)
N | -01537 (-19.33) -0142" (-12.19) -0123™ (-9.06) 011" (-787)
W 0002 (-055) 0004 (-0.69) 001" (-2.40) 001" (-455)
NW 0.006 (1.05) 0.006 (0.76) 0,032 (4.39) 0.053" (10.03)
R 096 0% 093 092

G, vl 27E 1%, 5% SEdA AR Fo4 e,

Fo FEFRARtE F4 A okl < 57>
<§ 5—8>°ﬂ b}EM Atk AFEE o188t FAseH, FEA7E
HEE SR HAE Fole o2 vehgohs. 2y

WP ASs BAAE SARRE U] dadE 23 84
U Fhe RS Aol DA, 7034 249l 42 7o
3 249 g 37 98 4GP Fels A



AFAs) UF FAA WS 141

i

# 57 BFANYG FUME SRS FHZWEEA| D)

LA 1971 ~2000 2011~2040 2041 ~2070 2071 ~2100

A4 | 32097 (1263) | 37387 (1145) | 29147 (1442) | 5368 (6.40)
N | 1217 (-838) | -1.06" (-407) | -1.057 (-878) | -1.003" (-2.04)
W 0.167 (1.49) -0.06 (-0.49) -0.407 (-1.28)
ek - - - 936" (8.62)

R’ 055 0.36 0.56 057

Fooww, wE A2 1%, 5% FEANN BAY FA4E e,

Aot FHEIH(IEAZ] HE)

A

E 58 FFXY ZUYE 2

0
]

Lk 1971 ~2000 2011~2040 2041 ~2070 2071 ~2100
A | 32097 (12.63) | 40687 (1045) | 33347 (6.36) 2370 (1.51)
N | -1217 (-838) | -0.976™ (-3.88) | -0.77" (-2.49) -0.02 (-0.02)
w 0.167 (1.49) 0.253 (1.22) 0.68™ (3.62) 046" (1.99)
o1 - - - 520" (2.83)
R 055 0.22 0.24 0.50
Fow ks 42 1%, 5% FEolM SAA S e

323 A A3 EA AZ

2 (5-59 AHet BAE FW Oo Lo ARE AL & e,
olu) AHER S FEL et % . o

kg, A2HE71E 723%/kg, FHEF7HE 4009/, 2] FFl tE
3 9ATF (= 052 7Hgske] AlLbekd e,

26 4 7hA& 2009 89 15 BAY Ao, Baug 7142 20099 1€ 7
TED WAt 985 7ML AAR EAEA &AT AT



2070 717t 155%H¢/ha, :Lal 2071~2100ki N7 = 5
ATi<E 5-9>. FEA7S HASNHYLS u] 23}

A Aoz AHA LA 5= HE
o] ATt oS HA s Ar AAAE dFNA 7157 wisgte] o
2 9 A21E APeA MRS Aol HHaTE @ & st
59 &FXY FCHMET zx[M3t Aad| W
BFA 7] 1A BFEA7] WA
713 g | A | e | B | ZIhSY | Ak | A2 | B
(H49) | (kg/ha) | (kg/ha) | (m/ha) | (A) | (kg/ha) | (kg/ha) | (mm/ha)
1971~2000 | 11,386 8,074 157 245 11,386 8,074 157 245
2011~2040 | 11,353 7,995 179 104 12,146 8,639 179 233
2041~2070 | 11,317 7,968 190 119 12,863 9,406 222 455
2071~2100 | 11,752 8,246 280 456 16,789 | 13,007 434 1,363

A FPEF TETYHE 102 oF 40009102 7SI (Al #
o)), =l 223 43S 1,000m= F3Arh welbA 10a0] F2d E9
FE320 100m'e] 43S 4,0000] HEZ thaol 1me] &5 F
(100m*100m*0.001m=10m") I 3t 4004 o]tk ¢4 3 g A+ —E FH
(>0) Y33 I(risk-averse)S YEMH, dHT} LS HH(<0)
(risk-love)S EFATEH



7131 slo] gk F9le) HRSEA 143
AFR G L gFA 7|5 HAYS ol oF 1209H90] ¢ =& Ao =2 Yehyt
OH<HE 5-10>, AFA T ALoT ¢F 1407Hdo] U] =& Ao 7 FA 5
ATh<E 5-11>
E 5-10. YAX|Hd Z0HME z M35 ZofH| W
%47 1A SEA7] WA
71 ZF | e | A | Az | owe | )R | AR | Aaa | B
HY | kgha) | (kgha | ha) | HYD | kgha) | Gkgha) | (ha)
1971 ~2000 12,529 9,353 232 794 12,529 9,353 232 794
2011 ~2040 13,161 9,563 301 741 14,358 10,585 308 845
2041 ~2070 - - - - 16,743 12,785 448 1,531
2071~2100 11,395 8,129 249 30 18,509 14,139 499 1,362
1 2041~2070 A1719] FFA 7] A g 7 Fde AR ooz A3 e
F34A) R23
E 5-11. MFXY ZoHME zHst ZojdH|
FEA7] 1A EA 7] WA
702 | g | Ak | AaAm | e | 7l | A | A | B
(HY) | kgha) | kgha) | wha) | (A | kgha) | (eha) | (vha)
1971 ~2000 10,774 7,946 160 574 10,774 7,946 160 574
2011 ~2040 11,020 7,787 164 179 12,432 8,966 193 470
2041~2070 10,583 7,628 172 430 12,921 9,343 215 440
2071~2100 10,578 7,554 177 421 14,413 10,543 287 427
324 AU JELEFE =
FFo] 7] A oA S 7FoE FTWEC AHSHHS HEE
G55 A & 4 Jdo 28y 99 HAS) TACA H5HS 95
A71E W7Ashe AW, o] A5 F714%0 vH§ FHdo] gloenz dxj



o Zd2e AEHES Fole b ofEwol Ak 2HEE FAA]L A
SUHE AASHA g1 7P e AR 5, Ide sontd S Al
dta FrhEE WFEE AYE F A ke olgA oY

|
(Double-bounded dichotomous choice)S Z-§3RTH27 SA] A A5
A AERALA R A3 22 a0 FAE AL e Y

=
=

o off |d
tlo z2 of

FoAart e SEAE 43502 ERSA 24 2FY tidAlA
F7H18 109H, 3099, 509+, 7079 S 247t A& i) JlEAE
AEATh F7HIE AEG AL & AF 71E AEYA 3604 10T
A& gt AEYrtE 9o, 1S A5 109 S Fete] A2 ALE
Atk AA Y 10818 B, AEYAPE sl A tisixe 5
o] AEYALS EQIt) AEXAL AFe <H 5-12>9] AAHJoH, A

X3 2

E 5-12. X 3H[E X =oAL oA HE H1t

TR 10941 301k 501+¢] 70791
32k 77 64 61 54
YY 47 37 35 32
YN 20 10 10 4
NY 6 7 9 10
NN 4 10 7 8
FYE A% 34U DS & Ao, Ne 2HH dES & 499 &4
g2 13 99 23 58S ey
o] A1E o] g3t AETFE SAHT A= ol Fe} 2o,
A& oAb o] H gk 627 4,65092 Ao ZE YEIWT<E 5-13>. o] 2

27 A%} FAFFe] oA olwA oYY
20y 7143 Yesttl S8 FES ASS)
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0 B2 a5717 AERCIEE

(/kg) (9)/m") (1/ha)
1979~2000 1,892.0 400 0
2011~2040 1,797.4 600 714,013
2041~2070 1,702.8 1,000 1,115,780
2071~2100 1,608.2 1,500

I 2071~2100 715 zpole FFAI71E AHYS W HA e 73 £
HlaL7b E7Hs
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Fasel ¥YRRe 715w JP3 B A 49

o7 FASAT 3 20009 H = AAFAA (A =LTL, gTtokrt, W]
U] Ak o] bl 18T o} Hol & Aujo] RAFA = A
5% 7

5 :
2290 Ao ABEA A sy} YR O ZHE FAEo]

1 H (o]
206000 E 15% ©)F Aslele A do] 10% AxolH, TEolY Ao x
FeFe v Aot ExAAke] A, Aol Frlsta AikA|Ygo] g

+ 2B0ppm
1C 3T 4%
2010 2030 2050 2070 2090
Coz J7|=
16% =%
LI ol
~ = 0~10% 2
Rl TR
5~20% S
COz Z7I=
=8E &7}
al + 1 :
=1 COz Z71= 220z
= x 28% S5 6~10% b=
N :_4' COz 7191 22
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o
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AR X5} 1.64} =7}
F: 247 Nleds ARAe 89 nA e eg e 9397t 29
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Mol $4%9] Wohol U AHP BHZT 3 A Zguete] o)
3 AT Aa AAAE FATHoRE FYA FE4L 1%
ZaAslol & Ao Yt

HBNEE A AU N1EAE Y FRAEAE BRI
wo] 71 9ror FYE5EY, AL, ATlEne, S5,
HPAE Gu), EFUY 59 £02 AZHo] 2R 1MoL olejd
F5e $HANG s} Yr<® 74>



x4
oo
Ak
o

Ho
)

S ste] u}

186 7

~ 10 O
~ o || < ©
S| x 9|0 N
m e @ e glS|© @ g
wr © D
BRlElssrse gk
2B 2 32 888 3
- 87183&%%55%%%0000%0
Al regieltel | Lie]}refrefyie] e} rel - 81888
;oaéo 00.0.0.0.0.00.00000
ioﬂl S S o o|os ——
m|o|d o]
86557545500
~—] To 96858&%&55%%%000000
ox7554440000.0. o oSloc|c o
i S 222 5 oo oo
i =SS S oo
,IATOOOOOO -
- o <
2 RIET TS
58 2 B2 B8 25
i 8749%%%54%%%0000000
ﬂox3555400000. S O o TS| D
& ,;02.0.0.0.0.0.00.0000
< e s s s s —
s BILIE B8R
96203&555%00.
Pl 255550000.0. oS oS|I
o Slgsss oS o oo o
Npo Clo o ol
~ ol 2] e o
" 187642%5555%00
N o w© I 5=y N SBBEBBE
o 887545550000.0 S S oo o oo
z 15%000.00. o o oo o
3| P S S SIo|Ic o olo
o! o PSS S o -
Fo| .
o B s o
il
n = W ®
| N = AF Llar o
TN " Ay = 5| 2 2
v <K sihid=s i o
Rl mo n7n§_A W =7 %ﬂwﬂwﬂo
2 \ | % X — =
< z ¥ 5 M il i I G wo EK| — =
5 MHAE_BTMMqoﬂﬁoN:uﬂﬂLmEoor.goUL%oAT,.__/l
foace] N o— | % BB ool
3 = g L
g = @) o || Re BR BEIN | mr]]uﬂﬂﬁﬂhoﬁﬁoio
e A g
B RN KN = i
I
3 0
> o I TS BT St e e g
— jat R
= = g = il NG P Lﬂu%
do = W% = R o ki
& ~ ~ T T

cholet 7| vl

=3

7-5, 19 7-3>. wEbA A]7]ol] AHEglo]

3
st

=] Aek<

S|
o

=
o] g Aoz ¢

W

Al

3|
=

HA 28 B

7= 7154

o



¥ 7-5. M3uotel thy|et FEY| M= H|lW
2 g et @] | 7] sty

=E N 1 1 -

A& A7 E A 3 3 -
(R&D) TS 71E A 11 13 v 2

A e 84 19 19 -

7| A A 2 E 7 ] v 1

sAA By 12 11 NI

7] HEA A g s9ET B 2 2 -
sPAAE T 9 10 v
AAA F BzF AHF 10 14 v 4
HIAE g 4 6 v 2

A = v AL e A 2|l 5 17 18 v1
299 A +9 13 15 v 2

- o & dA 18 17 Al
S ke 6 9 | v3
HUE & 9 FkAd Hot 16 12 A 4
A7) e 5 4 Al

[e) kU
S7HAA e 15 16 v1

U Y)
oA 2]
o0 | < RO
oo =
—r‘{
Ho

s A BHE HHE ¥ SQUHY SHAE
(R&D) 2tel B | s e - 38




715 HskE A 7t AA UEhA 2 AolBE ASEREfS V)R
kol Al AAIE vke} Zo] 2030dS HRATE Ao, @]l 7Rk
(2009 ~2013), 7121 EoFHA|(2014~2019), &7121 &
2030) 5 3TAIZ Yol HIZsHe Aol uiAsit) Zk A7)
ok, 7R HE] fof, AAA e Fof, HAlE AH #ef,

3
[¢]
o, BUEY, $7H8 71449 5 77 Loje] FasAE 7l

A

E 2E0S AANE U<k 7-6>.

2t A 71E F oA Tk A&H 0w F oo & A9 e
LA AIZTEE Yol st AlAsk=E ofE=o] vk 7153 I
e deta Hadt & ¢ AR VIFHE HeT]e AT EE IR
o A&Ho 2 FX ol & ofoltt. 53] 2Btk - WA s HEA
FEMEL A|FE FAlolH, JidE FFo] Friade Bad ¢ =S
A&H o T FRg ok g} 7R B Eobe] A% §4A v, F
He&rdy, AT oA dAE FaFAE BAsAY. 53] F
A FHe A5 715 A5 g3t lo] a3 FAlo|lBE A&
o7 FRHojoF gt} FAZ Fd Eopo] B4 AL EA =dL 7]
RESEA A o] Fofx|aL o] X|&2 0z S ojof & ) 4)ajA| ot
HAE AH] oke] B9 AN EIA =S FasiA H2E F =S
A& oz FAH ook & Fofolty. TH} wFL2 7|5 A5l gk
AU = He) 523 BAs 7HXAL A&l AAH oz FX8
of & FAloltt. RUHF #oke] 9= 7|FHst oS vge T4V
AANFEFE ASEE NS s SAH AA7E FAHES sfjoF 3
o F7HE Ve A9 Bre Zledd QA A871s0] sl
AAE BHad ¢ s dAdE A4 e ZEIade]



7-6.

= o
o -

FH

a2
olo
u:
S
-0,

O-
-

7S Al(2000-2013)

s SO AR N | -2 A8 B - S A2E TS
AN A B | -2k A8 ARAE Y | - 248} 28 FAt Alesle
AR B AR A | AR TS = %
77| - 28T A AT | - HEGAAR AT R | - ARG L AR 75
(R&D) | * B3lE- iAol A |« 271 RAE At | ZVERASE 5
 Z7VARAE] N R 2 | - Bol§EE HAsh] 28t - FpAlETolE By
7R85 T A AR | -7k 8 5 AR A -7k 8 5 AR A
g Helrse st Herlae st
SR RS Ve B | el gens 38 e S 2
SRR nz—?iii;% J;l% L PSR A CPAEER A
- & 20 \_7H7]TE /g;ﬁ "= Zé(?—]kﬁé %7]']7]1‘ =) 'TMIU]—/:—% T=
e as) el seguEAbEst 7 | - Al oA A §3 e
= APdgle] AUAAR7IE B | - ALl AR IE S| S
» Ak A AR AR A P AEA | - ARk A3 A T
AAA | ARAEE =Y AHE o) 2 843
F o | T AR ) =g FARNIEIR. 23}
RS WS A9 L EHEARE R
» SR s AAE B sl A R 243t
- Frafu A= S s oA 24gst - Tl A Dt
. -Eﬂ;%@:zé Eif% LA -f&%ﬁz&f};ﬁ% el -Eﬂ;%gzé?_zﬁ%‘ %
Q| stoe)els) A sl e] e8] 2 st Eeele] 2o
¢ s EHE FRPIAAT B | S HE el AP B AN s RE SalE AP 5L A
AFee Y A 1| 28 TS 28 g%
* A S 2 A A 4%
Sl ARl $A | - R AR & | - i AResdel 4
Ay |+ ADRNIIEHE K4 | - ge] AeUAHE D8 | - 23 Aeaihid Het
T | s B SRl | - 2esE e B - BRFANE e A
et 57 S e WEAAE] 75
SR A5 B AR LS| A A5 B AR Wk S| - oAl 8RS wfe A A
FE7t 2l =9 PPt 2 &8 & % AP A2 T
B | sl RUER AR TS| - e s BE9FE Al F
U A AR ) A
A A S A
E PSR 2, Sl -] BRI 55 B9 E| - A9 7190 AjeA] 3
wolt Aol 24 @ 1St -] EPI 58 S E
s 715l ARRE el | - Eold && AnE A% Wl & ulsst
ol EPI 58 w8 e A - Bolg &g AuE 93 WA
18| Eg wsest 25QVRE) TR Hol | oA A

<57has] gkl ] A

EERCATELE

R e
4 og

B ks




190 7158kl e YT Hs

=

I

=2 3ok gt}
Z1E7E ok A A=Eol, oo, Euf-oldd] Fokgr ol
2ERS AASAT<R 7-7>. 71503 485 A% @A Ve =
¥ 7-7. 2:tE e EAYE AL 2=
) 7| A E=ordA R
v (2009~2013) (2014~2019) (2020~2030)
-71FHs me FQEAE| ales FF 5 WSE| - 28 U 54 AEE
AR SFAAL Y | TR FEARAIE N | e 3 AR g
- sl w2 AuiAr] 2| - 2dsk A Ajer]| &4
A9, FAGYE R A & e s 2ddl A8 Arie 3
Zewok | vl ApE PR e wESA| Wals delvle BE %
M2 A BaFRUE| 7 3 ARE e A%
g % d@le o7 el whE H I
= o7Vl ke AFAEA Ba7E ME
AP 2 A e
s LA, WA AR« e, WA frd| - L2 AEA E WAleld A
$ 4<% AL AT R AEIL A9 S5 84 wheE 2 A
gl 7)1 22A) SAE AA A3t 54
A R W E S| - 2dsk WA Aufe)r]| - 1eEs ke Se
oj s} o] sAlEesdT Ast | & AN T delxEd #4547
ETET e dedE gyust Ay e Aa A5 AEES| wke A
A, dAE A | A BE g | - AAUAIE o 87 &
o A4 3 o AR 1RE
s A Tm0) H A AR A7) -85t
TEE A
-dd/otdd) AL &) - ddi/etdd) 5 FAA | AT AAS 2 A s
& A 2528 RV 484 HE 2 AR S A% A 2 B
T Al AR AGAE A = As $4
- go/etddiE FY 2| 2 Al g 71 §Hs AE H A=
e TAFEAA P - Edi/okde] 715 Al 8 23S ARAE A4
skl <}, ekt 5) A T - 2ds oS Aujde]rlE
= -Gt AT WA, e A Hy
Hol ATy B, wde A s do/otdd
iAo 47 FAE7h w5 9 A
= HH A 24 A7)
FHg A WHAEE
AAAE WE A4)
A7 | -71FHS FRAT ATE| 715 RE dTe Y R 715 HE A AR
=gl | A9 HE 9 32 &8 of - #x1717) 3}
F: E3EH(007b), TEIEY 2SN ELATAEHQ009), 4 =5H71Ed
ANFATAY Tl AN A8E 7122 AFHst AP 2.



7|F gkl o sdF

Fin

s A 191

o] Bg Tobd FH7IHE B ARV 4o wheh FA1 719 W8]
o=z A}‘;% 2T A 71FRE ojdn
71(2012~2016), 27120179 ©| %)

A 715WHE gL @ o= e

| o2 o] d3aAZt FE JoEEIE

3, 2009)34 71 FHst HEoke HER HFsetAE ¢ 72 7I$H
3t SIS AL 5497 7

3
—’Fﬁﬂﬂﬂ At FE2IEHANN F8 713?—51} 4% -‘E—OM 44

e
b X
=2
M
o
92
e
ﬂﬁi‘
gn)
°
2
ST
,
é‘

oo
XA
cx,
off

I
==

%71, A ohdr) Fobe] oldr) 7o) zﬁM hee B

A8 A7 5oz gokE & gk

ofN 2L

(MY off lo
A
o
Mg
0, N
W o
[
2
olo
M
ey
1o
re
-4
)
N,
T
o
u
o
—u
> 9,
N,
~N
Ho

)
o)

b1
2 u

o 3o
op i

o

]
=
o
)
P‘l
=
J|m
N
o
B
ok,
=2

2

& oo

ro o WO )y i

o ooy ol oot @ rr

o2 ¥
o% o
o
ol
~
o
ol
=
rr
2
it
1o
ox
>,
O
= 1
i
2
=
)
XN,
rE
o
2

rmo ok
X 9%

o,
N
-l
N
s
i
Fo
ol
ol
o=
e
[t
el
%
>
ro
do
2
o
u
N
rfo
A=
e
2
fo &

J
oot o ook 4 @ X

Wiz g
o
2
H 3
e
£ =
T
2 e
ot H
4 X
l:o—TL
o
Eo
ﬁz
o
4o 5
A

r®

O ol ok

2 9 oo
4y mn Az
e

o 75*“@ gl = l 718k Zﬂii B7FE AL AT (H A EEROKEH. 2008,

¥ FEATHAAM F F 20099 7| FH3} ofHTh Jerﬂ s 2e 715w
s} AR Y 2okl A 187) A F-2Ao 958k, 71T HE JFHIL 2 o

Z ZoFoll A 947 A F-A ] 3,866 7, Zi%i %*“*é%} 71 ok

A 767 AF-TA ] 39628k Fo 2 FAE ] T (EENEA, 2009).



7N

321 7]

X —_ —_ ]
pREH N X ZENXNEHAE BE O TIW
ﬂ_l‘mﬂdlo,hq.m_x — <75 o ;oHﬂ__lﬂO_H‘OI mo_.e ™ o —
ﬂﬁtﬁﬂc,_q% X o wpo o} M o g TR 7o BT~ ,%%mo
el W %‘M‘H T MY % i Mo o T 9 o B © %mOﬂ
n_AloTﬂ\ <P T 6uﬂ;ﬂ@ B o 11 o A W oo pﬂmwﬁ.ﬂ
ToisdT gw B aemlz T ~ A
—~ 2o 'O o) W K o 21_ %o NH | i N of -
ot B Iy = i = C) i
ﬂ% .n_umalq 7@50 T o AR o )
TR R gk Ny T Ww o T T TR
ot — - o Him ok - BOF — N 1&.,.‘;0
= o 2 Moo A e BT N < S

— i oHR B D T R — ~ o= o o .
oo e < Ho Z o or X0 o o o T O = = o
Ko ) . = ey = N o T = AR Mo X < & He
O oae B o T o= o .= Ry
W) = ™ O g v_%x% 2y T e R oMo B
L Mo MM ‘%%:gﬂmu.u NEeHT o E X
B Xy ol T T N o B N = e

ﬂl:_.no#a il —~ A X o =o
T e o & EmEraerEs o5 wH T o

o) Z o o B e 4 B
Mﬁ@m%%mw?gfgww T H T W ol o
ﬂ_.um,_ to ?Naﬂ%ﬂﬁﬂaﬂr.%a @owyuoﬁ jm izs o > =

oT%lﬁﬁlﬁah_{ﬁ@n_uu%mo%xﬂs.ﬁi_. =g
(=) o O X = o Mook o ~ mr T ko 1‘Urr ™ o w A
w X S o F o = g oo BN o ol P ooy =
_sT7%zf%%wzm;ﬂ_@n%@@mﬂ%ﬂ%@w @TATH
— ; == ) !

- mﬁ = o B o m@ Mw EON MM W M7 T W oo B L ~ i
T T X W o o Mo N @ KX = Ry 2 Sy
%EM@MU:WﬂMMrMQﬂﬂO_Ew@oTMM%MHL w_u.JW._l mu,LmO_eoE
- %o W WH T B Mo = Mo do X To 77 oI ~d o Gl = o W W
ma%iio%@wﬂma%ﬂﬂ,}zEd%ﬂ,ﬂ B o o
oﬂuV 1\_&7“_1& Mo T ol T UM of op RN = & -

T W% X He o He N ool g H ol ! -

AYE A B

=i}
=

HA

o] 1A= UTh(d 714, 2009, pp.91-92).



ZI kA

ol

i)

@

gl
ar
Tl

4

ke]
i

1

=]
=

I

faun A

ks
ey

Tl

2~

=
St

2l
w71 B

3k
=
1]

ES
B

=]
ofdd] i A AT

o A% nAXACY] AT B AEE 54

A8 7]

<]

=
sob FEMF 2 Awle He
<)

=
16 2 A7le Be

R EE AT R b

E

=4

ul
| olg7e B

&
|
of,

)
=

B EEN Y
2 EAWE A7

9%

1]
=

=, Al

o2& A

H

il

A3k A7)
g 7]eE 2 1
B}, s
° ==
o -1 0

2 3}

o] X
4 9 Al

- o}E)2A, AUNEA, o2z} ofaTerkA

o U2AS AR} FENE
o ofdt] 5 AujEE 454

o 7|58 &
- 4,

- o}HIIE

o 2uts} of

A
A
A 7lEdT

al
Al

al
Al
J=1Ne)

Br

Aeh

T
\_lﬁmo

Z.o

A, A, Fofol,

Al
h=]

L
[e]

A

1
A,

pus
Q

e

A

o
FENE D AvrlE Bg

as Mg B AIE B
S Al o

=

[}
84F 12%%F

==
=
A

13

[¢)

=, A A,

2 ok
A vl 7}
100 =%

=

o~
T

=4
€]

oFul

= N oz
aﬂmﬂaﬁ 3
B Mo X X
ol 0 RO T
~ N Ao o

D9, ol AATR, §34, vhorhuel,

o W 3}
oF, AP ®ok, Fopul

Jaf: o.se obel

ez ]

e}
X

bS
HEVE,

=

- A




x4
oo
Ak
-

Ho
)

S ste] u}

194 7]

- A1

ks

)

s

o) o] g4 AT} olFoi Ao}

o=}
=

J 715 8.2 of

ol

Aoz ojdn] B4} A2l o)

Mo
H

bl

1
BH

oo

2 oldt) T Hro ANEE H

—

-

Ea

Nfo

=}

o

g B ofEd Aol A5E FEEHA o] FolA|aL Irh36 FFINF

)

= 1990

o

)

g

ofu
_

o

blo
e

oL

tol A7s A

o]
i

A 7le A, 22 A E A

oj
Hlo
il
Njo
bl
7o
olo
N

i
i

Aol AA

a5 A d3Z

EEER T

& 9 Ao® Uepgt) 7151k 4

, SPRAE, LR, §3}, vhrlrhelol, ofumol, A7) mol,

al

l:(g-

L
.

S5 ATAIE, 2000).



il

Ho
)

715 st ot

W8 A 195
. 7154
FA7173A

0

T

woke 71
==

54

o] 0] 4o

A=

s
-

I3

A71’dA s DBT

2 AT

Ao
S|

[€)

=

Al
=]

A A A o] 2

}

k)
pal

7ol Qold WA 7] 283 AW AR 24 Boke A=
go] EFHOR o] %]A7] 9

2 9
A% AT

al

S
&

3]
=

3}
T

g
A2 TEL 93 ATBAZE ARA AR AT

2

A
3 w9

il

Y BEAPRE AHPHoE A

K

Sl o

4

ok 7l FAZE THST

JEE DRI

3

7R

27

]

A A

g

puze]

B

R

,7Fe & s A

off

A A=

NAA A0

Tod

ojp

3= Ao Z Ho o]

X
Ak

<ol thulg

A}

e

3)

=
33 9l

L

o B2 A

sk

[9)

FE

sttt 715 Rt o

[e)
Az="o] AlHZE o g AMu|A7E E9E 0 THwww.affis.net/peotal/weath-

er/new/sub2.jsp).

]

T

o $40] b5

et A7
ek

[e]

A+7 28



a3 2§

«IPCCO| s dsAlue] e B =il o=

«[PCC Alygl el g7 7|

)

24

bl 4

* AlvE] e 913 A %= (Hazard Map)
TEHA

A

<3 7-9>.

Hr
°
=
=

wr
=

<]

A &
771 R

3

8

el

(2
o

‘myo

A& 14948H2007), p.93ol AAE W

322. 7|REAI A #eE] #of

Ho

m
@

)

of

iy

b4

H
fus

el 2okE v g itk o] 7heH 7

3 Aol

of
Njo

;OE

1

o A&HoR tholo}

oF

ANze] B



[y
=) W do o
— JE,_ﬂOr,_u J.]
w_w_l_l %Mﬁﬂﬂdﬂ z_.o,AE_/l)aﬂ]F,ml
| 71_._0 J)) U_|1_I)A M T
oo m_/leL\AIUﬂO) n_Alm-ﬁEo_E%laLﬂ ﬂﬂ‘.‘mq_._._;oL 5 o=
= SE M S ﬂvﬂ%ix%ﬂ =l o wE o g e 3
g REE TITR L uG b C SR ETIEnh
4 _o\Ul.w_/H(\ﬂl ) L.O_E:;e = oF o ,.lo‘urLZ,_C = T o Ho
ww ﬁﬁm%monqgﬂi%ﬁa% g ® L_L%e aﬂhvﬂmﬂi
o o G ° : o o PR E P
: ERfResiiuaizi gce pEz3iiigt
¥ :_EMQLNJQJ ey gy RO - B =
iy W R0 Wy W < Fox W 5 A
T oo AE s o X L ME T I " S ® g
£ = ATO@.7§§E¢% T T ﬂaﬂlmwr7 Zo
= oy i s o G 0 =) T~ =X d g N
< zaaoiET@E_EQO_E%ﬂiﬂ.@%E N
~ W o % e e mﬂﬂumza ,z_luuqzr_icjl,_%ma
M%E%E@WM,W@ﬂ%mﬂﬂ% iﬂ%@ﬂmxmﬁaa
%LE%CTWE_LW_VTWﬂOﬂ e g%%%%%i%i
w%wﬂ%W@a%m¢%§%,@ BB L
ﬂW@W%mw%%@%%%mw% @%@W@%%w%
W%%iuoﬁoﬂwﬁ%o_oo_eﬁ oW ﬂur.ﬂh%ulmﬂ%%
T T T B ® o ~ B N N T
ﬂ_m_.: X O_E EE = _#OT ot o U = ﬂp N EI © ”.m_.u»_lm ,z_l a = C.._ X a O_E _ui
kﬂﬁ%ﬂ%ﬂ%mﬂﬂﬂ%@mﬂwx,? x%mﬁmﬂ%ﬂ.%ﬂ
v oo o= How 0 .Egﬂ@f il T - s Ry
= AN o o m o P ° w T I EE®
N B o Xz G i alulzosq1ﬁ
o 4 B I do R oy o T D o
ﬁrﬁoéi%ﬂﬂ iﬂ%ﬁﬂ@%% ﬂ%ﬂﬂiizgﬁ
Jlaﬁﬂmﬂma%ﬂrﬂﬂa aﬂiﬂo_z.ﬁ&mgo Y @Eﬁﬂéz_o_mm@io
T = Ak 9 Yo Xy o = M ol ® ™ < W - o~ AR R
@Iﬂﬂﬂﬂe ]E_E MOAA# X o) TOLL_LXC\JI]X,Q
ﬂxu%EA.lmmﬂ%_ﬂ%%%%E% w ™R S meE
= o A o & = o W X o X 03 5 0 = 57 ]
iy ﬂﬂﬁﬂ]a@ﬁ_ioiomﬂﬂaél e utzﬁuTmﬂmOﬂoﬂﬁow_w
<© K oF SR ga%wa - %W%%mmu@% e
SO %ﬂa_ﬂmﬂmﬂﬁ%
mﬂﬂiowh% mﬁx
of XV o



Log 71 sk HE FYRE Gg e

ks glof vlaf o
a5y, Aersgst u FATe] JUNs 25 Aol efstel A
AE QUEBE Agsiok Se, B WHES V1RE AEH 2
B150] ol FoiAlok St

EEEE

(e
o
my
v
o
kS
l
ull
[>
(K
o
It
v
olrt
2 Lo
=
ol P
i
<Y
>

o

k1

jinss
ol

fr
off
N

BN o
g

o
N

(High Efficiency Irrigation System)
287 vk

71FHSE Z7, 7, o7 T AdAMIE S St AR o
FEH olgdt AAA = FrHte R ojold 4 9lal, Be F7lA
Sl B A FQ7IRY BHE VS ¢ UASER FRTL A5
Ho g MYt w7 E4S AHEA B Folof k38 o
A AMH o R EAE Asltete Zlo] Tastal F7tupito] Yo
WA S5 A idat 22 Az
HFS A A Y22 T3 (Disaster Assistance Program) W50 2 2|F 3o
24 g 9 gdd A2 AR A4E A AEs
Atk ool = 713 ms}t A3 AEd A E A% By 22
e 1Y F Aok dE =9 75 HS8h] Al Frhde el A

% 5710 A9 E 2910 A o] e HAYAT JPPFBOR Yo
FAE 5o tle A G4, o] £52008, pp.120-124)0] F AAF ] AU}



ol

ol

off

ol

|

W

|

To

5
<0

)
-

Chal

0

A

LRINEE

o

o
el
N2
i

%P
I

oju
8
"
o
o)
i

JZ!O

w

ol w} Algle] A4 of

a4

2

al

3

A

&

o],

4 W AT GH Bol

o] A|&Zo]a g0 g o] Fofx]7]

=2

AA7h vhEE ofof

H]

Ko
8

g2

o ESiieke A%

s

|
&

e W A

9]

‘.H

= B
B ok
o N~
T T
T T
% o
W b
L
oF
R
T
N
Ny
- :L
NoF
E._ O
o] T
woT
"N
<E RO
™ No
7%
otz e
m o
w N
1 )
T N
T
w W
o

off

!

AT}40 7]5

=

oo
o

5]

)

o, o714

7]

Wl gsinks o

&
T

b2 A= YA gk A1F

T B



bk

S

ARl B2

8o
T

429

-
T

S

B

i
__o_l

7S A 7]

A=7F &

B3
o
c
oo

5]

JA8 npsh 2

I

¥ 7-10>9] =

ATt <

0
P

O,
7o ~
o | = X
- = N
e B T TS Sl
R I I 1 I B N R B
ol | P o oo o}y W
A mo of i =r 0/]12 iy . o
w;o \.A\* ‘H_ol O_l nmE nmE il (o) m‘uumo.ﬁ P ‘ml =
- Iof = = NB L. moop - — a0 |2
= ChlAaw] DR MHﬂmxmuu 2 o B5 =
U W - 3+ B 2R REST
~ Ho ol [ K- i < N2~ .-
zw oML _zWﬁ = % N T | gn|H B W@m%_z’ om m7ru WJ Mmﬂ% WJ
N . | . . .
o opem o
[z B o8
—_ X 1 AN
o) 17rE N %
D Ko ﬁr,he:ﬁ
g T
R HREE O of- ; =
BIESTE S i = e
oy A | = HomaE o Njo N of
R __ﬂ 2
Ao o m?tmxw%% & | = =<
il HM i © )
TORAFE T < Qm o ,H.%u L 3 NP Eld 3 0& o [No
) T go=E [SNe) < N & 2 :
FEeEE kT Re bR Bl | €|k
P P o | W
TP I o O EolEEe o |
o P OTEEE < | B OENE B[R
= W Bl | W |SET B |
= oH = |oF (- oR (T o 8o
=~ =~ ~ o
H_._ N <0 —_
~o = | R oH
~ o i Q.Q ui ui
TR _)II ﬂ

Z 20014 1

o]

Hol A4 5o
AEE 2006\ 3o ZFs|n

IR

3

ol F2=A

W Aoz AA g

5)
=

ERERE

A~



N
o
o

il

Aot HIAE 435}

3t

THAES A%

10

3]
=

S99 B2

o] &7}

)
IR
oF
N
;OH
Mo

)
i

)

o

220104 1

3

fRAoZ AT oot

9]

5ol

Uzt B3al, ok =dls, sA7bA S dF ol 2y 75t

= A

FapA =

All

z:gl.

Hioke] B} Bt SfE 7] 9

b &

5]

]

A
7)3A] 4

_ o
o

=
o

[——
o

Tod

el
Hjo

xR

o A%

3]
=i

8

-
Ko

o

Y 7IHEALA wefol] thu]

H7} 8 EY srhe e

Ho

ol

i

3t

=5 sfof

_(1)4

o

off

‘_o_l
~

EWAYWTE) T4, AGHY 5%

Wl 237

il

ojn
Hjo

T

I

oF
A

o

A F- oA =
EA o)A

ki3

BN 2 5L 9

o} WA, Asf wHl Al

3]
3l

ekl

=
=

, A3

=

ojp
‘_._mo

Aitels 71732 8wt ohy} Ak, WA Tl g

oA
"
o
o)
o
oy
Ho
)

0

A=

ol

ol

Aol el

[z
=

BYE AT HE AEE HES |}

—

1=
=

Sics

Qe



323,

.
EwL
Eﬁmﬁ o
w{% L@é
e Jm__o],.omc
L) n;\n_/aq G
Z,I‘” ;O]ﬂao_:,_ﬂﬂ—/ﬂ_”
Iﬂn mﬂoﬂoZ_OEon__oi
w_l7 EzT}‘oli,weioﬂ
T U gzw}ﬂyo_ch 2
i ww_@wimﬁm YT E
X %o o
~ o vﬁao_j,uoﬂﬂm %y@%mﬂl
MHU_ O&)hﬂo‘.ﬂmﬂ_ﬂ _ﬁoﬂ_/ﬂ7ﬂﬂﬂ7i
ioo_ Juﬂamé Laurmu. Bo .w_ow,wunwu:nn
2 wlgzﬁé > ﬂoﬁewru__onzno_7
B &%mg%ﬂwx @ﬂﬂmmqag
~ - - -
mmmc_ft;aﬂﬂmq ?%ﬂygc_ow_owu
o) & o N < 5 fn w Ho N ~ o] H_._, ° X m@
ooaon__/uﬁm%olmﬂlou mﬂﬁmaﬂotmrﬁli %
WH%?LSNQQE@ Em1uovjqég_ -
o]LsL.Wo]ﬂvT% E_.oﬁo%]x‘_ﬂu_uu o
oy o._oLDrod r.ﬂﬂ]],ﬂ Hin M7,Ll,u|‘|,blr =
3 H}AELQ7 1_,_@; X Ldl
wﬂ%ﬁoéglg__oﬂmz_ @ﬁmz_mﬂ@ﬂmxfo W
ﬂo1MEmﬂmw;a5¢ﬂrﬂ%m@ﬂ X o 5
T #Ogha#ﬂﬂﬂyh;% %@H%HQ %
mgammwmﬁﬁE@%&AQq%%ﬂﬂ :
qgwﬂ@n@a%um%%W%im%%a
%iolﬁiaﬂﬂﬂ@qmru#}omﬂc T
iy TN (Eowr@ukMOﬂaﬂu%J = Ho :
_&L:,_n_rm]w:wuo LEm._A._U]_.oo&ﬂnxo_ou.o E,ﬂ,ﬂ H
,_._oﬁﬂw‘_or._/_%ofﬂu ZﬁﬁﬂquTi%..&!Nr o
qtﬂmﬂﬂNim.;ﬂnﬁﬂﬂihm:a?mrma =
EEqwoquﬁﬁ%ugxumﬂxLﬂﬁroz_éﬂﬂ@
qux}7ﬂﬂﬂexﬁmi@ﬂoﬂﬂi i
Zl_,ﬁXoi] )Xo ;oﬁA ﬁo_eﬂﬂ. o
T lr.ooi_o,-ﬁo]fﬂo]m;ow%@u %
ﬂmﬂmeMﬂﬂ%7$A&mﬂ& T
fgod}comLu@ﬂR%w%ﬂ o
= )| o W K e ol o Jpo o o de
io].mioﬂylm_ " f,,*lwo_o o e B T X
o W ,%U 100 X T oF OT ,_|_A_U.E - \ﬂﬂ
;._Hmogelo woox B
f Eﬂgﬂm% el j
,_J_&lwﬂw»onuumﬂ_zﬁl W ‘_o|_|
XO,WE N
OOAEMWM ‘WM N
o o < aH
< o
e Ho



2829 BN 9719 B 169, 4719 AF 292 A
7 EAE gou 7eEs ARy WE AL FaF Bobolnt
AFHst] A SEHOE A AL FH g el
NFWE 27 BAS AHAVE )5S AHE 2FBA2Y 73
] ]

HYy A28 55 ZUHEY foke] Fa38 dAjo|t) gk ¥ ZujTA]
o] #A FEF Wste] gk RUHH A 7|FRistel] e 2= s
Arrdel digh RUBHEE Fastt

715t AU E VIR g A AEgeEg 237 52 A
T BUHY {fopdlA Fastth 7|FRse ASsHol vorgt e
9] TP FAA FFS vAA Fo2ZH FAFE A I
S PR €t IPCCE 7235 o] 433 wslste 4¢ &
H7lso] WEetA] e H7ke] FPAe| de FTFE vAH AR
=35tk w3 715wl 2 1oy JHE s 59 7)tolw Wl
I A A FoF df AGHoRZ Aol F JEFS dA 2 A
oz Agsta Jot. 7o) ¢ 3T Fedhe A, AlAl A9y FEAAL
& A3 BAZ ] JEgS v 2 Ao 7 BEAFYTHIPCC, 2008). &\
g} Agle] ME I7PE- A9 FEAL ae 5 FANES dE
A7l f2log A83lr}4l

9, S5, F T AYdERT) 2 FE s F8 AL FEd
T AR, 5SS AR, 71 BSAE 55 ol &8t F45ta,
A7) GNAR D ALAEE 7|22 I AsRdy 7|ES F8ste] 3
EANES 45T 5 ok

ATt ste] s 2

i)

SHA thAfskA] & 35 AABA T f5H] 4

CHOKE ETA., 2008, p.5).



x4
oo
Ak
o

Ho
)

S ste] u}

204 7

Aoz et wehs 714

2
Fra 371 9

e

%

=
=4

AA 4

s

£ 19

o st

321, 788 Ve -9 Eok

)

)
K

i

3.

_lryl

—

ol

O
i

o pro] 4

p=S
o

e

O
iz

1=]
o

= Yetgth Al

=
s0

¥l 49, g0 59

O~
=

A7

L —
-

279

ool A H717} AA 2

o thsl, o] AA 59

A% 83 L FA e, ZAAA

94 PAE A%

%

o A&z} B

i

3

SEPNER

=
&

2 I,

i

&

7 AdH] o],

2 A= 2

=
=



W& A 905

Ak

Ho
)

715 st ot

Rl
0[0
Rr
o}
Tl

I
__o_l
gl

H

o4
K-

7-11.

4 5o 3

A EAT A,

AA A2

J_AO
i

o} =

w

atil

Al A

=

A7
bl

A of

1

9|
s

P EEETERRS

4+
&

"
KR
—

3
0

X

.

» ABA(abscisic acid) ]9} $-4dka] 2e]7|s: 4

o~
=

Al
—

o A

=3 W 7l

}

b A ol )

o

had

ko]
Agolat A A A

of o

4x1

%

=%

=
[¢]
=

o

7}

IRERREEE
SERREE

)

Al
e

Bt
A%

4

A
113
=

<Ay 2] 9
2
e

iy

) %:g)

ah)

g, A3 A

o
T

o

ol

el

3

Ik

7187

~
A
o

X

o}J
=

-

ol
=

_zT

i
o

Hr oo

=8

3

]

S

oFA

8}

=
.

o

=

(2007b),
24,

g
}

&
3%

w4

[s)

=

=

=

HA 2 MOKPE 4 (2008), &

E(2009)9] A5

A=




x4
oo
Ak
o

Ho
)

S ste] u}

206 7

a8

°

o).

i

k<
T

9

=
5

71502
Aol SEA wdQlel ofA

d

o
A

A %
A

<
T

1

<2

AT o] A

=l

LS

s .

=3
oA F7F7} 7] s}l

}

h s

AR Bkl SR A

o] whAEojof

O

T

N

oFe] A%

g
,m.o
ﬁo
A

& 7

Ho

H

o

=
‘:I.‘l‘

oL £F 2 o, ¥/ A

)

F7,

°

328 715938 H5S A% FHALALE T

2 wl, A

Fope] 713

oy

o

it
file)
o

T
Br

o

B!

o

0

__o_l

7} vl 7]

7hs} @Aje) wee] Ao

—_—

Qo

__o_l

1A= 7]

9]

o] Althz °]FoiA|7] 9

}

0
pal

7}7} o] Fo] A of
7

[¢]

=

Ry2

s

571 #1siA

=
‘:lﬁ‘

3}
3}

o 7

2

o} o= 7]
2] A



B} AX|Eo] 7|53 JFE T
= AT A9t dYol e 2
e, TP A, FHFAAY F 170 Vo] Yo w

stal 9tk

Rk 1Fust 49 dRALe] ERHoR YY) A
FYSAAELE FHOR GI1BY $Y F pATA 448 o
grgo] ol Fold 5 UEE FFBALHo] FEF oo} Bk ol
e FYFAABRCAR R AN 71FAG AU FL5S
gRatel, 7143 715us BUEY 2 37935 5o JuE A

St s E2 A AT YEKRED Y 3 A AR AT

KEDS #$97 7ol AWME S Fo8 AAH-B35 EEol

4 YRS ATES vk /1 FWst 3V A &R BT

Qomz FEAFTAY AEEA71EY 2 FU7IAHY 47149 8
L=

(KREI, KET)

A xR, S, ef

=, 4

~At=] ZH|: 217, GDP, =AIS} |

- | Al e
=k
A

L B

s EE ‘

08 of
of o
2 g
ool
2 A
k1
§ o
B2
> =
N
¥ =
v
[ FM_
Lo
fo
ot
—;
N
L
Rl
[l
0
B
u o






A8

il
T

=K
oF

7]1€0] 1.5C(A%E 19T, o

AR FE NS 717}

file)

Ho

JX]
i

O

X
!

ol

ol

%

= 7]

I 2d FAZ AP 01 20089

9|

A2 G 9

s

ot o]

37t &

7
__o_l

A AE, 7

e}

H

olo

H3E o

alg

Mo

Hlo
G

B

sttt 278l

= A

Hlo

_g]

ST 3RO E FPRE

Bel A Ve

Al
=

el 71518k

-
—

A



210 & 2 22

B T B ST e ) oo of m o] No Mo wlr ) W T
(T T TR ® o WD TN
Bogr BN ooy o PLE g
fgace) f e — 0 R
TR T fbw @ HE L
T < o) X T o) o oy m 1 H = oy ®
R - By o8 THrw @
=° o X = N = T o U Njo =
wummio%w_%mmﬁe_e%me dl.ms,o.ﬁo ﬂﬂo_l%ﬁ ,Mﬁ%
% 3 —_
~ N T ETRE N ;v Mo O = n ok
ﬂammﬂ%wxmﬂrwc_o S22 oFgwe NI
FE T g 5 ST i
T I 2 a9« N oo o =
ERPFRT 4w Bl e Kpgln X
EE Ry g tee TESE TE L m
DR R d 8w Ea W g W
th_uﬂ‘.rom‘xlﬂ.o Mﬂﬂr,ljlﬂ.,ux_ T N s B
-~ K % ° =3 o_o 3o LT m Ho E 0 o Ho
Wmﬁmc_om%ﬂoufmﬂmﬁﬁﬂeﬂmm i Mg Sl
ﬂo,ﬁTq&oo_E\lfo.HTut_dﬂmﬂlmLmoT Mﬂvwwﬂw Mﬂ_ﬂ
TRPUTEI T TR el e ombE EF
7 o o ° -) X
Al O AN A R ST S
wa _— Loy —~
ﬂlﬂOdﬂWdﬂoﬁe‘W]ﬁEMAo@Lm701moﬁl‘ma1_\w_l mam
Pog Mo B8 oGy &g dT P oy g
M 1 n < oy < N~ O o o= o
i o oy - =) xr _El gin AT_ J N @o o b ° T - = N ~
AR T H RNV T __fo Yy [ WE G
OGSO TP S Il M o N S
N Ty pre P Efr 2 g Loy R
COR B o) VAN« A SN e S TN T S It
10° T < o X Wr o &K TR o U o] m .
o B X o o K- T ROM N o R I B

o

i,

A =7 2okl wet &

[

7}

(e

=

7h4=2] 2002~2003
3t A3}, 2002~2003 ¢

23.6%, 71’482 76.4%=Z UERIL, 2006~

7Kgl weh 553807k

= 7leasl

|

o

 NeSA AR w9, BF, 2F,
A 8

P
T

W3 2006~2007'd A A<

b1l
s



* A 21

or

[e)

20073 7182 33.5%, 7122 66.5% % YENY} 7148 200] ¢ =

A YestH B, vl

UHERA AT

=
=

Al

of #Aglol Auj

ojp

i

e Ao e e

S

Fape 27}

N

o, g AHAA B

3 IR
W
TF
Mo
o] T
K =
TGS
W o
= oor
I~
W oo
ﬂ 9
"X
o O
£y
X
=
- =
X B
o)
Yo ow
H b
B mwc
nl
2t
o =
Hr
. )
BB
o] .
R T

ol A

AR ) 2HES Ui e ®2 Ad 3] AR (kernel regression) S

R,

S

0] 19T °]

o]

Qlck. Wik ¥ 2 Abs}

& b)) 2t

3

L —
-

H3to] e F7Ate] Bl A

<
T

tJ¢l 23 (Ricardian Model)S 2

AEA, 7]

7](12.4°C)

rE

(e

2
B

w
B
xr
i)

g3l

110.8mno A 1mm =



A, 7]

<

o

212 8&oF 2 22
A= 7]

o

o

3} e

e
__o_l

ZAE A 7]

7]

&4

Do

a4, 71

T

3hH ok 65% AE7) 2

7}, 2011~2040'3 7]

S

HH

Tod

7H= ST

o

]

Ry

27t o Herdos

=
&

Fol gou} Lusle] Biu4 53] /TR

=~

ulk

o 23&

!

2

o

Ny

< FE ATNE Zokl

o Agvha

F

0

R
o0
Ho

o

<H
W
!

Do

‘w.O
ﬁo

K

A
oo

N
Ho

™
w3



* A2 013

or

of

[e)

7]

ol gttt o] Al

o] w}

B

o] A Beh AA# o)

o
AA

o]

)

2oy,

15| ofof

Sl

g5 o]

ATAL, 7 #

|

F':}:
3

o
[¢)
ieh

2
%S|
v
=

w3}
o]

A

vheEEd

of o

A

CEDIEE

_—rL

i

~°

8

53 Jeh g

A=

g 9

0

A= 7]

9

—_—

ol B} A BAE 29

S 4%
o] olFoido}

L —
-

A%H 0% ool Aok & Aotk okl G5 Aol

1=
24

ug 2443

3

Bl #

BAE QA7

e

Itk

;ﬂo






=2 Y Ad
o
> &

5
Oft
okrr{‘r E.‘%
R E
S e ol
‘{; i1t
o
>
&T) rr
11_4 \I
W o
Wl ¢
o
z
rE
ol
)
rl
=
ol
;
re
3
=l
°
1o

o
(o3
(e}
is
n
il
i
i)

50
d
|
J
1

21 &k Bl & 02-3299-4265, changgil @krei.re.kr
AEE A3 02-3299-4340, jik@krei.re.kr

SER}F MY e g @0
Lt of Al RECE
FQ Mejzte =AIAH E
= A
T =
Xodsde) | QoY @AY @FARKH  @OTAIZR
st OXZ olst @FZ @IZF OHE OUHEY =
A=SAX 2| OUct gict &% =R e | E




216 =

]

=)
N
ny
il
uc}
B
o
o)
X
[y
falalier
s
i
Iy
o %
J A
T oW
A
o
o 5%
X
e

MM = A

)

2. A

B T BN BT T T T R
TN Al TN AN A AN
© 7|© v JO e O BO e
N e B = = B~
TA | wm | g A A Y
S L R S S
® | @9 | @ |||
S % | % | % | %% %
Mo |l | W | W | W | W | W
o om | ®m | ® | " | B |
© 1 0|0 | 0| e ||
(I O I B B
I N I
oo No | & | Mo | No | No | o
Q@ |l |||
o+ TIT B wlT BT BT wT e
R S IR I SIS
© MO Ne|@ O Ne|@ No|@ No|& N
LB | BB &
<© A AE |
I I I O G -
AT ol T B -
o} o fo | R | AR | e
Elw o wm| S| ™| E
Ble s | ® =

Hidzk

fi%e)
N~

1

EE

—_—

_Z-_

o
;OO

‘..mv_.o

W

(

= %

8

%

2l
)

IE
(EA, e

10 %

%

15 %

%

]_
) | (BAA B Eie)

5
15 %

9
s =
=

]
(AHi7]

%

7V
89l

60 %

%

<A

100%




=217

A o

bl 5

S

4. 713/}

ol
Lo
®
\m 3
"o
"o HR
Mo
o) W
R
RS
Mo o
7o
T B
iy
o
0
o
o) W
R
R
il ol
7o
T B
ol
L
BO xd
Y jm
X o
O HR
-

o L
‘OIH
W %Mﬁ
EERS -~ =l
o 2EET
H
oy ﬁu,nbu ﬂwxﬂu
v BOAWRE
wo o e "
B gl B w

R gy H g T
= v EwE e

P o0 d®

— ior
T N —
~ —_—
T TEM
S R L
TRELERDE
NEE A g 2
= 3
mw ) m o No G o e %
I
o oo % =7 X R
N AR HE SR R OW R
v 90000

O 71%¥4% U8 O

A

jant
off
froe

it
o|
| |®°
TR
o |7
O
f
[y
o
1

fi%e)

oF e

=
-

)

b Sl gloAltha 1 ol

O =
& ©°

o= 7]5Hs}e] o

T x B
2
"R X
S
Po=g W
FEop o w
~
LER
cnl 17! KB
roo
EL N UT_ 1__/|L
Y
RHN
I~ ; !
SESE.
do Joww X
—_
il
RO S
o Bo
w0 u
4T
g PR
oo
! o) X __
oo 0 = T w_m
T o) B
—_ Ely
s o I = mR
N
BB N o



N — 1r
) J
= ® 5 S
- o "R @
) g | F
X Az o Mﬁ ul”_u %ﬁ
uﬂﬂ ) o]m & |©@ "'
— X By
o] %E o o’ |0 N
oTu ~y < | -
) o o T
c N R o
s 9 ab o) XB g =
oo 5 N RN >
I~ 0 e
R g F TE | o
N <y ~ . ojn 7o
i A T
E._ N ﬂﬂ o.._mo N J . MBHH
0| = Wt h rJ s o o | =
"o R g T T . . B | oy W
X — oy <F E: A o iy
N - o . ~ il %0 il = X =0
£ A B X AN T ol |z | ™| ar
s < 7 & T T or |5 | 2| |
= o) o OF & oo =z B o | =
s = —_ <M S R No | &V & N B3 E:a
J) LN E A AR Twlo| | |w
O N = P oo = | OF | 2w ca
o S o~ 5 3 = ppy | oF | = =|_|= e | o
oﬁo N HWL o_o ‘H_OW < o_,UA __‘Io,ﬂ m_mu > do NI ~ HE 51 |7 N ~ | 7
o BEET D & B g, T G e Ll ||| o
o —_Ba o = x| | |8 o[ M=
,‘W?.J._vq“w ot 0 — . o ATMﬂ ;dmzoel_aﬂ\ﬂqgma
e Vgge® T Nk K P e e o
R A i Y ) o | P X = I 7!
BB EE L N X J|) i Lo | | B B[ 2 ﬂﬁ%% %Mﬁ
%TNH@%T%TNH%WO_O ML_qur ~ ﬂuﬂﬂm_xn%ux_/%wmwﬂw%mioo
N TN e r/on.m nzn%uﬁﬂmﬁwﬂ:_ﬂwoﬂﬂowoﬂW%
[ON OO @ OO K o ﬂauﬂunioioiomﬂi:iﬂ”ﬂlﬁoio:ic._
S “leaileglwlolnw S| DD S




T 5219

~ & G

Nlo - ~ —
=y o)) =
% = =
0|0

MW \L,Ah R =) w

X LN
T e T o
N < 9

=0 AN Ao A
0 il = FAw
i S T @ o
T o _ RK Gl —_— K —_A/,_ T
—_ W Mo ~ 1_Uo <O
W o "EEp e N
B R Top TN gyl TX
o Tifzp Ereed
b PREE g lw
H% F BT T d LR NN
Mm oM LB T
) \A&sz&oim]ﬁwﬂwo

T B = X <
e —~| ! o o = X 2y O
= AJn ol mm JJJ o N o PR o
o o) U s mm o = B RN

—_ — =0 _Z T = \m
e MEEPEEERTSZ
AT $ 3 S PR IR
- & Or | o o Wm N
%?%&ﬂﬂﬂﬁw%%%g%
o NG ESNCEC NS RCACHCNONSRS)

) |

TE-ﬂé‘Q‘Smiﬂ%

PN
T

QU7




[ ]

22:9]

)|

207 =

o
]\) Njo o}

e
o) J_
w nm LlJnA
%0 o‘_7
) i 7o )
ﬂu Rl OMO‘A
= e
{r ) ~r
- N wjr JNIPAS
i t:l B° = B G
< aaﬂwwmwmaw/ 3 ATW
AT 3 <V ! ~ G N ,_l_ma —_ JH ,mvr/
JU n_rm‘@uz . NrL o HL N
i G- 4 B2 hil o do
G wwﬂwﬁm =
Ao,. .‘_UH 0 — ;oL ﬂ\.ro ] —_
—_ = nnJ.H X )2*. or
ﬁxwﬁﬁﬁkwm@ Eooar | |D M
I B i H° R B 79 s 2 o o = Wy
MMH&#}%%@%%% £ o Mﬁi
_ﬁlﬂ%%ﬁéﬂu = A2 Jlﬂru “ frﬂioa
Nedmﬂﬁzﬁ oo 5 X — B K o
,lo]_eTﬂ,wL LZ+mLo_em*%ﬂpvﬁzT L) (B v mﬂ,r/ooo@.
~ — T =) <) N Al 21:H Hlo o)
o_oHLoL1 au_\%xmﬂ B = o 0
L O E o A A o% &5 =y o B
R o _@umﬂﬂg 7 2 ol = o - r ™ P o 2
& o = ﬂﬂ%ﬂmﬂu o o wnllléu
o < Callad %%%H% ™ Yo o .. o_oF_v 5T =
PElAEras B E ALY
SECES) ioioioho&a@d% s ot \ﬂﬂ‘mﬂﬂ%XoEl
® e do N W O || o = X
©0e6 N~ kbR %__%%@% )
e o T%]%?ﬂﬁmﬂuﬁ(
1 e ioio@d]n
© e




5221

& T

)

) |

_ZTV

_L_!

T

<]

=

‘mmo
I3
W T~
e
w o 50
P A
o T
o %o = =)
T N =

~KH

w K

T o %o
mﬂ =R
%R O K
of T oy T

o)
B
il
o

X

e
free
Bo
T
B
K

85 Abgol

N—

" W

N oHo N oHo A TN
CEASEPECHCRCNS

X0

olo

o)
i

L0

7

14. 9~13¥1 E23olA AA=) 7158t th&38t7]

ojn
=R
|
g
o
o]
7°
mkl
3
b
fuy
)
iy
o]
™| |we
| |aR
Hl e

RIERTCER R IGEE

Fols

14-1.

g 2 gobA
3]
=

ﬂ
O @
T

0

<0
o
il
—_

0

of
X
™
Njo
ol
4
-
%O
olo
N

o
il Sy
" N

©



222 5

HAA 7] 53}l o)

S

15. 7

80912008

Jw

Y

)8 =

9]

A s7F A5 13%

o]

o il
T ~
AJm Az
= =
< =<
e” ) o
O
ﬂo WI Wl
™ i R TS KT
2O T |29 T |2
) _h_w oo |© oo IS
b = =
w_m J))
= X
N S
o T
™ G
of- o
e ﬁw
° 3
o o
| B | |
0| m b
| o ey
oy A e e
Mzl =R E A
2w )
bl & oy
o T
I ™
- N
e e

3 oA % A7

% ~
~ Ho
3 Ko~
S °
B wr
S s
W N
i =
o T
4 e 5
;Oﬁ EO ﬂNE —_—
) T
oF Ao R o
I
Gl oﬁw. o) o W
T XTI
la e} . @O I X
WE 1?_/# MY 3
® =n o (i
o W el

o ol 0
g o o o o
.ﬂ =0 50 ﬂ_l 70 \.CH
) A ko) _1@;

B oy B R
Al R
N —— AT.C ﬂL O_ Eo
oo~ R
ok RV o e do o o T

10 R’ Mo B o T Mo W

S 0009 O

Fsy 7t

5]

o 7+l

TriEd

E‘l__
s i g

=Y

e

Al 2 g

I=]
=

T

Ho

NI | M




T 5223

19. ASAN B FAEAN RG] IS ofE Foln A

A A4 gds BEat duduz

7FE = A H A A4 @Y H¥s
33m’ o
3.3m )
33m’ o

20, @A ASAA R ANE FARANRY D EFART] 1Y
2t AP35t Azsaut
e 39 | A9 | Aden | Ax | ug Ak
sAZAAuE| O 2 ® @ ®
588 | O 2 B @ ®

Ll H
oy Aol REDN Z HIE
ZHHH%‘% ZHHHE@E' 30053 5w vl—’:lU‘—l 5 IE=
(A5=5Y-49H) | AR A} Qe 3o
327K
o At 300 (5&2F4 20074 sak9)
ATES D)

% it B
3 5t o
3 it B

22. &5 715932 A% Aafol thnlsr] s FA=ASEE B F
=3

e agg] awg | wsod | ot [A8 ohih
sAEANEE | O 2 ® @ ®
e | 0 2 ® @ B




23. 7133t tj-g3hy] 98 WHo 2593 gols 93 AEH
ol g3} syt AstAME A o8 SFe A=s At

a9 ofyth
@ @ = 231 £3o g

231, ohjehel B A1Fste] e 2594L thrska] Sla) 2
=T 8e BASEA AU
S it
S 2

24. 7150 A AZE 150 HFR AZE FEOIY UALE 5L A)
Hlg ojge] gleiuz

W agd | a3 HEolT) ohdch [ % ohdt
@ 2 ® @ ®
= 4] BPOE = 242 BP0

24-1. AEjE oJgko] gloAtd &% g 87 EHE AR FRYUN
O M2 2= A7)
@ HE7] Tt A5
® N2L A=) gk 4n]

@ N2 2= A H=28H
® 71K )
24-2. At ool gloA T 1 ol FAYUN?

25. /15 W] H35] Ash AEA =QFnA S FRE ol
W 1 olfE RAGUACIFAR A A8 W 3 oAb
_ATE FATAY e




26. sl FF FFALS SHAA BaHlEE F0]7] H% =Hol| 53
SHA 9] gko] 9lo Y7
o] J¥€n e HEo|th ohyth ] -§- opt}h
o) ®) ©) @ ®
27. &2 ES Folv WY stuE A Ayt sy dA +74
$o072 FAAAE st AU
BT opt}
@ Q) = 271, 272 B3o=g
27-1. oYt 5 FAHL FHOoZ FAALE sHA o] sloeAY
72
ul-$- 18t} a¥g Hzolt} oblth - oft}
o) ) 6 @ ®
272, F4E FHOE TS sl HAHOoZ ofH FFo] Fuk
HEojo} sttkar Azt Y71

© LAk

% BOIA MOlE Chil MERIEE SMs| FMM ZARLICH



ot

226 =

EXALE

271 AHP

X

s 820 £

o
%)
ok

ok
Di
Yl
Ho

b1 9

°

7] 5 gkl w

-
Y

Ry

A

T

g A7
of &3 AFHAE FH

ez vehe 715

A

5

o+

)

.—TL

H

il

FA7) v,

o+
o

o g

3
"

b

M
<r
Ho

ofl

o g

o

[\
Kl
Ho
ol

=N

K

715 4-102
F 02-3299-4265, changgil @krei.re.kr

k=)

F4: ($)130-710, M2A SHET

222 o3

o

oH

o

—_

=

Ki

T3 02-3299-4340, jjk@krei.re.kr

# SEA AR

X

oW

ol




=227

AR

N
olm

o)
o
o
)

fi%e)

o
ol
;OO
iz
N
o)
s
el

)

off

+d

i<

bA”

13 Q‘I]:Z_}:”

0

7} vl
“H]—ﬁ\—:

HAES )5
shg)ret o

g 24T 9 5
g4)7h S4B(E

(&

o
T

E
=

A

0

A
‘_lr.V!
o
~ ®E M No o
[ole]
~ ®r Nfo =~
O
~ Nfo "
<+
~ Nfo oy
(q\]
W o= "M [~
(q\]
~ Ko oy
<
~ Ko [
O
~ R Nlo =~
oo
~ & Nfo o
\umo
oju
o




228 %

oR q_v
— TR
B
To o
U
o
priie
= o
= O~
ﬂAlO ﬂw_wo
) W
%ﬁ
O,
i
T
T o
ar X
ciC
oo <
g
o[
2 e
_EI N O_.ﬁ
NPT
X RE
o <Nk
T
Ho ofn g
™ 2
op- =)
WL >

@ 339 A s

B7}>

ks

T84 o

Aol M FAraY

=
=

<@713FE 3d o), 201237} A)

puzel

uzel

ze)

ze)

puzel

N
—_
\uAlO ~ \uAlO KEXTIN w.._AlO ~ w.._AlO XX
- %06 e [ B zoldo |1
X0 /I~ N ! o /I~ N
Wi Joi | 0| 07 | 0| 7|07 | B | - 4o | 0| 7| = | 07 | 57
TR EEER TEREE
o o Oﬂ_AlO O 0| HO
1
N L | o [ TE Ao
R BT <P Nfoof | == mw wrm AR R <o No of | =
© |4 °
AN & o-Npood[w TR AN = o-Neo][wn
= x| =
== |
Gl w.w?ﬂ B B[
< Nir ~
— |
T WE K [ — M%Hﬁﬂ%@@&l
<N o o] S|o<x T
S
~ L |ojo ~
<R moNRd[w ZRT[<K EoFNoof|w
=) nbna_dm o
<R o Noof | ™= = _ww < W Ko of | =
<R S Ko | o & o[RS o] [ o
) HT
T0| 0| OX 7o
< HoHoHoHoHoWWﬁ(_l\io < HoHoHoHoHow__m
<0 of of o | 75| 7| ™ | O ofp [ of | oft | T T ™
il o} o i o i |0 | il o i | 1o} | o |iod |70
< | <




* Ohgroll gk 7]
T 3

l
2 9le uots

@ F3 M : AE 71500 At F5 AL, AEA Pk fiF digk d 5
@ A& e« WalF WAIE N, Halehe 7)o AEeh AHEe] v 428kA) 7]
5 A, “% 71} 28 AAREY 71s, A2 WEAY

QS 7|95 7 %711% 1 SA IR ST N, Eold as HAs AW e T
@ AdHg A : FA Aol B A, 7l~|—z«1 A A A 5

@ 71348 A £H : 2}7 |EAAE 5 71F8d T4 2 ARAE, dEAEYE R

AleS A 2717dHAILH L, FAANS 2 S =

A 7VdASAE A

® B4A e : =9 AFHy} 3 W) S 53 HhlE A, AR sHEd 5
@ s9&T B : TS AYD 5 9= Ve 3 AR P, Ak BE 5
©® EHZINALE : HEAAEY Fuis), WA g, BEE WA dA S

@ Bzg AF : Ags A5 AWM AgadEs AS, 188 WirLHe] B

A8 5

© S 99 A ERY £U2 2T TARING B, 1454 AT
7

li‘l

OO

o)

=

=071 9%
iR S
O AdAE A2d 75 & AN 3 AR B9 HE, FAE AdEF A 2 AL
A ZE 7=
@ AGE AYFH : 71FHSE 22o] F4HA] o] T F4HA] 2 Hﬂd%—ﬂéﬂ@% A
A, FHEE A7IEAAY w1, AqE AAY 79 S
B AHFY : 7130s} At A2 §4 5
A=

® 2§ : 7155 B30 v AR 59 5 % B, AEB AN 08,

R 7PN 29 % FHE B 0

B2 % 3oh4 Arh P92 L 8 0, 5 8 )
e _

UHPALE 7=, 2+ 3
® A7 B2 : 2= ApAY] 24, D}E 4%4 ZHHH 71418} o8 5
O EF A : EY AAsh] A3 9 Adae], s34y 5, daE B )
A

B® = A : 2ZHIY W, w71 AFA AR, = ol &8 =ole A 5
© 7R B : A=RP] B8, w5 vds] 25048 22 2ol 5




230 7 =

)

o)

o N

o 11@.;
o} o
=
o >
o T
=
"o K°
o o
X No
o )]
it
A
N o
NG
;OL N
< X
" X
=3
\\H__JW )
5 g
. IF
NS
‘375
Ao ==
0% Fo
—
~ B
B Nr
o %

X
B o o
T ol 3
Nfo
T | X
T m| o ok
,m,;,_1r\_ of ok
.ZTI;O Z*O
™ =
ogw 1o
o
o
%Aﬁmn_o o
ﬂmoxﬁ Nlo
o of
= Ao
N =
@ | :la =
~ fin TH | B —
w2 || w| B =4[ Ry ﬂ
ﬂﬂaﬁﬂwﬂieﬁaﬂﬂﬁ o w
2 [ [ |5 [ | ™ 2 o | R =] | oy | B | e
% =T | | |7 (o | < | m |Be| |||
- Mo | = | ! | o | o | O | BR | BE| N | R | | BT | W | ofr | oo | % |90 Al [~
oo He =0 | X || W | o | Ho| do | m | o | = | || R =0 | W | oo | Ho
X SISl EICIECICIEIElEIERS RSN
S ——
LN WaamT LB 2E
< of |'m| W R
b 2 eI il U R ¥R o I
N N g s Ho N




=231

o)

<

22
>

e JAPR /1%

of 51

<N
CEINS
p—

X
B o op
7 of
Njo
= X
Th 5
w5 of ok
Nr | N
o B
:AO
e B
hof o
T 2
7R o
wo Njo
o of
= No
G =
el - =
~ = TH | B -
el Rl e O R o T I A R Ry e
ﬂuﬂaﬂﬂﬂﬁ%aﬁﬂﬁ”@ %ﬁﬂu )
~ < o |7 | | ™| 2 N | | [ Q%WW@
o7 =N TH| "R oo | < || = | R | B | o ~ =
= Mo | = | ! | o |k | o | 58 | B | N | R | oW | BT | A | ofr | oo | % |60 | A |~
i M |20 |R R[N o | o | oo | o | x| R || M |R| =1L | | o
CliSlESEElICHCISIEIEIS =SS
1_ —
PN R i |  do T
= g C N ™ o | oS
W I O S N bl B
~ T ~ o = M Ho =




tee AAe A 1s4e NEos 5 Bad de Aeutel
F042 WS AFUT okdel AN 27kel AQYAS e
Al 7454 Sl A kst ASHAA AZsAlE T8 Axe
E3ho] FAA L.
(Ae] A3 TFsAe JARTO) H2HAL AAZ AT 5 deAE o))
Ao A& 7hsd SHAA
A-grpetel digh %7}
2o mrol Hs
530 .t saop] 22
= T8 | HE oo | TR
=8 s NS
W
oM
A% TN
ey |2 BE
(R&D) Q@ 7195 71emeE
@ AdgeE] gal
® 71%4R A|2~H
=42 B
719 © | #2
e |0 5985 B
- ® +4 A4 &

A oo nze A7

© Eﬁdxﬂ‘}_ S

HAZ RO ALde] A2E 75
@ AYE AZSH
TR | AT
g |0 o
BUHY |6 4S9 HS H7t
® Yr7E #
FHEE | ES BT
7EA9 |® &5 &
© 574 7




T 50233

o)

o7

£ o)

ol| A

e
N
dlo
e

A

Ho

1]

RE
5

=8

4|

[

=

o5

T8

=
=

=1]
H

£ i
= |® b
| < ) = | K] ™ ™
Y MM e | o | < | %ﬂﬂﬁa
L | N | " N T e o o)
~ || W || e | = | | = | %o ~| ™ ™ =
2| w9 || N | B0 | 3 | B | | o | olo || B0 4 [
o[ [ [ | Ho | % [R |5 | H R =o | [do | o
Sl ©®© @ 8@ s SIS
=
— X W_nl Mo oo B°
3 < ™ o "R
g e = R = b
N ,Wo X Ho =<




2347 =

FIHE 31 M|z A MefH wof £2kM A A

Ak =) Z=2-7] A7)17¢ A A Zatzl ) Ik A8

ZHHH }‘(E‘J%‘EQ/] 2T % o ﬁ“l:\__ QG s 7;31 x 0T o T al

LT I s ex | ex | e | S0 7Rk

R = o o o =

(kg/ha) (0) (0) (V) (kg/ha) (mm) (mm) | (day)

1971-2000 | 481 22 23 242 1106 2.3 110 128

2 0112040 | 4697 242 23 56 1067 6279 1923 120

. 041-2070 | 473 264 216 211 1042 638 1288 115

° | 2071-2100 4416 281 289 286 1024 984 1307 114

2AE B | 4667 02 210 %4 1069 1356 1577 119
1971-2000 | 481 22 23 242 1106 2.3 110 128

ol 2011-2040 498 23 211 54 189 546 263 123

- 2041-2070 | 5393 22 2.0 265 1079 7010 1634 121

° | 071210 | 558 221 05 214 107.1 6978 1609 122

B fin 5181 222 20 259 1086 664 1774 124

1971-2000 | 4906 223 241 235 1063 3466 2107 141

o 2011-2040 40602 245 22 249 1013 7184 2159 133

A 41-2070 | 4447 267 263 264 R7 889 1673 127

° 1 072100 | 3864 284 216 217 %9 6.2 1619 125

2z k| It 444 25 2538 256 1006 8100 1839 131
1971-2000 406 23 241 235 1061 8466 2129 141

ol 2011-2040 4971 22 24 250 1084 6723 2300 133

= 2041-2070 53% 22 25 263 1020 1 1383 128

° 2071-2100 5527 22 0.2 214 1010 426 1706 128

B fin 519 222 213 255 1029 639 129 133

1971-2000 5166 217 26 223 1139 P08 2968 16

o 0112040 | 4%l 243 236 237 1092 785 3008 154

24 41-2070 | 4432 267 247 51 106.1 P21 2289 147

° | 2071-2100 3471 287 28 264 1041 H04 2284 143

0t B | 44 204 242 244 1083 829 2637 152
=S 1971-2000 | 5166 217 226 223 1139 P08 2968 16
o] | 011-2040 | 5083 23 02 243 1095 41 237 148

= 2041-2070 5371 22 218 2.0 1060 879 180 140

20712100 | 544 222 296 212 1047 314 1827 138

4 iy 529 1 2.3 249 1086 843 2340 148
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5235

FE 32 HiAH[ZE S pexzdof mE YEfY b{ol TN
A | axdang | 3 E A ara | axae | wrw | arz
A1 7] (kg/ha) E&gt/'h;':) ° (kg/ha) (d) (mm) (kg/ha)

0 386 2,690 0 3438 5,020
30 57.8 3525 3 2465 4,947
60 76.8 4178 6 1916 4,830
o 90 96.1 4753 9 159.4 4,702
. 120 1156 5,318 12 1387 4,602
° 150 135.0 5,763 15 112.9 4,610
180 154.3 5,689 30 68.7 4484
210 173.3 5418 200 0.0 4,141
caz o5t 105.9 4,667 it 1577 4,667
0 408 3,059 0 385.8 5,546
30 60.1 3,968 3 280.1 5,470
60 79.1 4,690 6 215.2 5,343
o 90 98.7 5,357 9 1824 5243
= 120 1183 5975 12 154.7 5,156
© 150 1379 6,392 15 1282 5,112
180 1574 6,157 30 729 4,921
210 176.7 5,851 200 0.0 4658
o 1086 5,181 it 1774 5,181
0 432 2,995 0 406.8 4957
ol 59.9 3,684 3 2975 4,836
60 76.0 4,082 6 2324 4,636
o 90 922 4375 9 188.2 4507
3 120 108.7 4754 12 163.2 4,358
° 150 1252 5,140 15 143.7 4,320
180 1416 5,361 30 79.7 4,195
210 157.9 5,243 200 0.0 3,825
3 100.6 4,454 33t 188.9 4,454

AE - - —
0 443 3,362 0 415.1 5,570
30 61.1 4,274 3 3015 5,490
60 774 4,691 6 236.0 5,375
o 90 941 5,185 9 192.2 5,270
- 120 111.1 5,684 12 167.1 5,178
° 150 1280 6,149 15 144.1 5,134
180 145.0 6,256 30 875 4,929
210 161.9 5,990 200 0.0 4,644
3t 102.9 5,199 s 192.9 5,199

For BFELe =o] WY, ¥4 5ol o8] o] glojd H Bt .



236 =
21 32(H%).
2 A B A sz 2ol Ao s
A | AR | D, S | BEE HF s HEY A
A7) (kg/ha) E&g‘jh_g) ° (kg/ha) () (mm) (kg/ha)
0 62.9 3,396 0 570.1 5,141
30 74.3 3,587 3 416.5 4,993
60 87.4 4,011 6 322.7 4,678
2 90 101.1 4,484 9 259.2 4,490
2 120 114.7 4,828 12 228.3 4,391
° 150 128.3 5,087 15 193.8 4,257
180 141.9 5,251 30 119.0 4,086
210 155.7 5,157 200 0.0 3,763
Els 3t 108.3 4,475 At 263.7 4,475
Az 0 61.0 3,550 0 499.1 5570
30 72.6 3,891 3 365.9 5,542
60 86.5 4,538 6 289.7 5,454
o] 90 100.8 5,247 9 2317.0 5,363
5 120 1153 5,871 12 196.0 5,286
150 129.7 6,338 15 175.0 5,213
180 144.0 6,519 30 109.6 5,036
210 158.5 6,196 200 0.0 4,687
ki 108.6 5,269 3t 234.0 5,269
Fx JFd e =0 T, 14 Tl s Bo] glolx H #EE I
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33 72 % COE st A & 235 o F(Z=YF)

@9]: kg/ha

S WA, O 3% o= 4, 02 WA EEETOEE

15712000 | 12000 | 20412070 | 20712100 | 1200 | 01200 | 2072100 | 2001200 | FdI-2000 | 2071210
4412 1167 399 3917 4709 1833 199 1469 1501 1626
4623 439 4123 3087 PE 5012 5,0 4678 4611 4650
4778 4522 4267 413 4970 5089 5.2 4759 4696 4732
4802 4506 4367 4190 495 5131 5,407 1638 4764 1811
42 4464 422 4115 4971 50 5.201 4712 46 4822
4700 1432 125 1212 185 5021 5,208 1631 177 1,966
4917 4700 4373 125 5074 5308 5,607 1923 a7 1814
4754 4511 4317 4176 4988 5056 5,236 4789 488 4920
464 4444 4280 4209 45% 4,906 5,107 7% 4817 4989
o 4469 4330 4166 1,085 47 1,929 4,984 1660 4766 1831
s 4370 2200 3979 3978 14690 1870 4950 4530 45% 4681
w7 4787 1571 448 1267 4932 5111 5,377 4754 4850 4979
e 4643 4474 4278 412 4910 197 5,001 4T 48% 1872
ey 4661 1470 1305 1185 4856 2904 5,007 475 485 4,996
RE 4667 1483 4261 1169 agn 1,987 5118 4749 4760 4,906
5 4602 1429 4285 4,104 4875 1,978 5,07 472 4800 18%
39 4923 1683 4307 1302 5,076 548 5,858 4846 a7 4861
3% 4951 47 4438 1270 5113 5400 5740 4910 478 4824
A 4739 1559 4329 4164 4902 5087 5,209 18% 4836 1858
g2 4580 1390 4213 2104 4843 1,980 5018 4501 4760 4886
%2 5170 1805 4400 1225 5419 593 6,362 4959 413 4710
o4 4745 4503 4331 4186 4900 5011 5,254 471 4750 1810
A% 4619 1402 4182 1073 2988 5085 5,047 473% 47 4866
g 451 1410 4229 1121 4838 1927 5,024 4753 4788 4917
3 473% 156 ag11 4127 4964 5012 5,198 1839 4847 1861
EE 1679 149 4370 1214 1811 1,969 5213 2719 1557 198
B 45% 137 4158 1103 a1 1,956 5019 a7 473% 4910
2t 4582 1434 a1 4,090 4859 1,967 5,053 470 4747 1854
e 4676 1451 14291 1181 4920 1914 5,104 4764 4834 4910
B 4561 1390 4232 142 4814 1883 4,968 475 4813 1962
ek 4m3 1578 agm 4240 431 5086 5,319 179 4801 1914
&3 4613 1406 4202 1,003 1886 1,919 5,022 4724 4T3 4832
o & 469 1500 4331 1205 4876 1,986 5,133 4789 4900 5009
94 497 4701 4445 4350 5096 5414 5,774 1904 4813 1989
34 5,338 1897 4443 1272 5471 5816 6213 5147 483 ag7
3% 46 1304 4215 1,088 4919 5,056 5,095 4730 4758 4899
Q% 4442 4222 4121 3991 47 1,975 5,014 455 469 4727
B4 4721 1525 4312 1189 14939 1,993 5,190 4503 4812 4902
o 476 1488 4347 4238 4881 1,981 5,195 4787 4847 5009
eV 185 1579 4350 1230 1,998 5,150 5,35 1820 182 185
EE 4619 1381 3% 1083 1908 5018 5,05 4684 418 e
ny 4781 1619 43% 1223 4956 5165 5,488 485 473 4846
ne 5008 471 4481 432 5138 5467 5,827 4926 485 1885
A 4724 1475 4267 1079 4971 5,082 5.200 4781 4760 ag21
A 5023 1689 4412 1219 5189 5416 5712 4896 4812 185
e 4813 1589 4385 4218 4952 5142 5,404 4730 479% 1847
3% 4587 1474 4207 2077 4867 1914 5014 4794 473 4824
3% 4782 1559 a1 4210 4947 5,098 5,328 4781 4802 4876
P 479% 1558 4185 1,058 5012 5170 5,067 182 1659 1759
52 5,236 1813 4334 3,986 5,492 5703 6,064 5058 4749 4513
EES am 1504 43% 4177 4952 5,088 5,321 4820 4724 4799
Q1A 5222 4833 4378 4223 5,399 5755 6,158 509 4715 165
a9 5045 1611 4269 2012 5329 5443 5611 4931 479 4674
4 4718 1500 423 1,035 5007 5120 5,227 4796 4716 4603
3 4808 4563 4313 4142 5010 5,136 5,353 4763 469 4707
175 1520 1287 1151 1969 5,124 5318 4783 1765 1500




3-4. 7|2 & COE (g XY & 2H3l o F(EYF)

@9: kg/ha
®E W7, C02 1% % 114, 002 97 % U C02 94

1971-2000 | 2011-2040 2041-2070 2071-2100 2011-2040 2041-2070 2071-2100 2011-2040 2041-2070 2071-2100
4,316 3,986 3,653 3476 4,719 5,048 5,260 4,350 4,277 4235
gzt | azm | ame | aee0 | g | s | 530 | 4596 | 449 | 440
4951 4,428 4,035 3,864 5,352 5421 5425 4,809 4,683 4,702
4891 4,420 4,056 3,870 5,261 5453 5445 4775 4712 4,706
amo | azm st | sew | s | saor | saos | agn o | 4w
4,610 4,183 3910 3,825 4,961 5182 5442 4539 4,549 4,715
5174 4,549 4,120 3,847 5543 5,545 5518 4917 4,768 4,670
agos | apea | aeee | asm | sow | sms | 5450 awn | g |
4,482 4,125 3,967 3,827 4,838 5,058 5,235 4,483 4,627 4722
4,193 4,013 3812 3,688 4,574 4,886 5,081 4,376 4,455 4,496
aom | oams | ase 3600 | azio | ages | dses | 4137 | 4180 | 4360
4925 4471 4,133 3,959 5,289 5,489 5461 4841 4,806 4829
4,445 4,219 3946 3,754 4,814 5,053 5,166 4599 4,601 4593
E a5 | awm | oasss | ams | 4w | 49 | 5108 | 4m0 | 432 | aem
4577 4,146 3,988 3,789 4,950 5171 5,349 4512 4,641 4,632
2t 4,602 4,254 3,892 3,753 4991 5,258 5404 4,617 4,545 4574
EE 5351 a7 | a0 | swor | saes | sam | sam | som | asm | ama
45 5333 4,674 4,205 3,999 5,485 5,465 5427 5,033 4878 4812
k] 4,752 4,298 4,003 3,849 5142 5,348 5,506 4,667 4,652 4,683
=4k 4,357 4,078 3827 3,689 4735 5,012 5,148 4,432 4461 4,525
<A 5,589 4,935 4,235 3,951 5,524 5457 5,498 5,266 4,865 4,788
Bk 43819 4,350 4,080 3874 5,205 5425 5459 4713 4,735 4,305
2% agio | oaer | ossa | oams | am 503 | s15 | aass | 4463 | 4500
¥ 4,366 4,100 3,858 3,738 4,746 5,038 5,188 4472 4,510 4,588
F2 4,522 4,200 3997 3,804 4,902 5,131 5273 4573 4,664 4,657
S 45 | Az0 | a0l6 | a87 | 4%0 | 510 | 533 | 4600 | 4G | 477
BT 4,294 4,058 3,826 3,751 4,669 4,982 5,161 4427 4,466 4,608
Ak 4,500 4,164 3,849 3,729 4,898 5,185 5321 4534 4,490 4579
el a0 | oazm | a0 | ams | a9s | si | 53 a6 | oaem | aa9
=X 4,394 4,149 3,959 3,799 4,753 5,016 5123 4521 4,631 4,691
5ot 4,828 4,379 4,087 3929 5173 5432 5517 4752 4,744 4,798
w3 azis | oaon | ase | ams | ams | som | 515 | 4406 | 4 1513
o 4,494 4,188 3,968 3,797 4,850 5,054 5,225 4548 4,639 4,695
SR 5,388 4,670 4,209 3,955 5,578 5,543 5514 5,044 4,848 4,796
B4 5731 a | azm | aee | sele | s 55 | sam | agr | ams
K 4476 4,181 3,884 3,745 4,868 5,142 5,244 4562 4,525 4572
A 4,258 4,021 3,802 3,733 4,651 4,976 5177 4,396 4,452 4541
A% st | azs | aom 3871 a2 | s | szs | agm | 46 | 446
3 4,607 4,262 4,029 3,920 4,986 5,187 5,388 4,636 4,686 4816
=4k 4,954 4,438 4,054 3,897 5333 5,506 5482 4813 4,710 4,743
R 447 1161 so | osms | ases | sie | sm7 | s | 4m6 | 450
= By 4,844 4,497 4,046 3,892 5194 5,408 5,388 4862 4,690 4,770
B 5,385 4,741 4,192 3934 5464 5433 5412 5110 4833 4,760
A | amm | oazes | sem | ame | s | s sais | agis | agis | apm
A7 5,566 4,802 4214 3,878 54178 5,453 5430 5,206 4,880 4,720
ek 43819 4,397 4,085 3925 5,180 5417 5409 4752 4,737 4772
25 g | apor | aem | ames | 4sss | 5156 | 5203 | 45 | apM | apw
T 4,784 4,420 4,036 3,828 5178 5412 5457 4,797 4,693 4,669
s 4924 4,399 3897 3,659 5,357 5437 5,449 4,800 4,559 4476
%% 545 | a9 | aie | 363 | 54 | 5410 | 536 | 5405 | 4ses | ade
A5 4,992 4478 4,061 3,836 5373 5,448 5427 4845 4,720 4,675
A 5481 5,182 4,363 3872 5430 5,363 5,370 5,354 5,049 4,684
29 550 | g6l g | oamr | sam | sam | sa | ses | 4805 | 450
A 4976 4,446 3,999 3,727 5417 5417 5414 4829 4,676 4,550
3 5,075 4,570 4,124 3,853 5423 5,397 5,385 4948 4,779 4,668
075 | ast | a9 | as06 | 5087 | 5ol 535 | | el 1631




3-5. 7|2 ¥ CO,E 12t x| & 23t o Z(ZLHY )

@9: kg/ha

<& ¥4, Co2 114 2% 14, CO2 W7 2% 9 Co2 W7

19712000 | 2011-2040 | 2041-2070 | 20712100 | 20112040 | 2041-2070 | 2071-2100 | 2011-2040 | 2041-2070 | 2071-2100
A 4,882 4319 3959 3,827 5278 5,579 5674 4,640 4,406 4,256
4 5207 4465 4045 3825 5623 5842 5,893 4,809 4534 4,299
R 5,552 4,865 4286 4018 5934 5835 5,748 5216 4,187 4536
Rkl 5510 4,746 4271 4,004 5847 5817 5732 5,049 4,743 4502
Rkl 5253 4576 4,094 3,778 5614 5782 5,802 4934 4594 4,260
AA 4,801 4,289 4013 3,848 5,142 5285 5467 4617 4522 4363
A% 5,754 4,889 4343 3,959 5994 5,866 5,784 5270 4877 4505
T 5163 4531 4,090 3,930 5571 5,757 5862 4,883 4564 4419
Rl 4,562 4187 3975 3,859 4908 5,098 5,154 4,496 4,444 4,344
o) 4,490 4,142 3929 3,888 4,838 5,101 5,200 4,430 4337 4,112
upak 4,179 3,984 3,902 3,859 4478 4,741 4,906 4,202 4,184 4,152
73 5519 4817 4292 4,063 5,830 5905 5819 5,152 4,198 4579
9% 4,132 4312 4,059 3,930 5114 5372 5416 4,643 4542 4,380
ok 4560 4,166 3,882 3,852 4915 5154 5,190 4479 4361 4,322
247 4,898 4,376 4,058 3,892 5281 5483 5587 4,701 4531 4351
St 5,200 4585 4,080 3,956 5613 5,834 5901 4940 4574 4475
94 5692 5,041 4325 4,074 5943 5845 5,766 5362 4,823 4586
qT 5962 5,098 4467 4,160 5946 5819 5755 5439 4989 4679
Lkl 5,242 4598 4210 3,966 5,658 5,856 5882 4952 4,740 4511
<k 4663 4,193 3959 3,832 5,042 5311 5408 4502 4413 4236
F] 5982 5330 4550 4,069 6,061 5957 5831 5637 5036 4558
4 5475 4,826 4,303 4,007 5834 5951 5868 5193 4,834 4533
A 4,669 4,209 3949 3937 5,060 5343 5452 4525 4414 4,369
A 4,730 4,289 3982 3871 5,110 5374 5443 4,604 4,446 4328
REil 4,865 4,428 4,09 3912 5247 5,464 5539 4,771 459 4410
S 4837 4,300 4047 3932 5175 5314 5518 4,626 4541 4454
B 4529 4,126 3957 3918 4902 5174 5312 4416 4,407 4315
s 4,801 4271 3982 3,867 5204 5,466 5542 4598 4,489 4377
Rl 4935 4,308 4,095 3974 5,340 5,566 5638 4633 4593 4457
23 4438 4147 3971 3929 4,194 5,042 5111 4467 4474 4426
et 5,112 4557 4,183 3,982 5445 5,629 5,746 4903 4,684 4503
il 4,756 4,249 4,036 3979 5,155 5404 5507 4558 4,492 4416
ol 4566 4,184 3936 3827 4919 5,120 5,155 4509 4452 4363
K 5917 5,039 4,404 4,063 5987 5873 5797 5415 4947 4627
£ 5830 5521 4583 4,083 6,119 6,003 5941 5975 5220 4,745
e 4697 4,263 4,032 3961 5,102 5378 5488 4599 4523 4435
A 4483 4,166 3955 3943 4,859 5,160 5324 4472 4,390 4352
Ad 43838 4,420 4,056 3992 5202 5354 5491 4752 4544 4,309
RS 4,856 4,332 4,028 3,956 5220 5,380 5533 4,681 4535 4514
A 5475 4,760 4,185 3,967 5,832 5956 5,866 5127 4,705 4495
Ikl 43818 4398 4,020 3922 5214 5495 5555 4,731 4,500 4,401
L] 5347 4,668 4,153 3,909 5,665 5851 5777 5,001 4667 4,369
ne 6,094 5221 4459 4,024 5967 5845 5779 5598 5,002 4569
Ak 5,199 4563 4,082 3,903 5616 5849 5852 4932 4586 4,442
Rk 5990 5346 4558 4,143 5992 5857 5,719 5745 5137 4,760
ek 5371 4,757 4,203 3975 5722 5851 5,769 5,078 4,658 4,440
A5 4958 4,404 4,036 3933 5,370 5,624 5,698 4,746 4527 4436
T 5,390 4,762 4254 3973 5165 5903 5818 5,101 4765 4,490
g 5,361 4,756 4,178 3885 5,765 5943 5900 5,120 4718 4,430
EES 5964 5427 4558 4014 6,138 6,013 5931 5787 5,141 4,601
AF 5,698 4947 4316 4,060 5992 5,861 5,798 5312 4817 4586
4 B 5805 5,731 4,139 4,198 5989 5,864 5,802 5898 5240 4,713
R 5915 5398 4456 4,024 6,116 5982 5900 5845 5,066 4635
< =4 5,599 4,904 4283 3949 6,026 5909 5821 5,300 4,840 4497
& 5,764 5,105 4,389 4,073 5928 5,19 5714 5466 4907 4597
5,180 4,623 4,168 3,958 5,501 5,615 5637 4,961 4,666 4,451
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SE 4 AEY 0|ZYMC| FBSH BFHU-SIIES HakRo|
v [ 5a5aurA) | EFerB) | B99F0 | AAEED)
1982 488.2 454.5 428.5 413
1983 490.5 457.3 4314 420
1984 492.9 460.2 434.4 446
1985 495.2 463.0 4374 437
1986 497.5 465.8 440.3 449
1987 499.8 468.6 443.3 431
1988 502.1 471.4 446.2 469
1989 5044 4742 449.1 463
1990 506.7 477.0 452.0 442
1991 508.9 479.8 455.0 444
1992 511.2 482.6 4579 461
1993 5134 485.3 460.7 418
1994 515.7 488.1 463.6 459
1995 5179 490.8 466.5 445
1996 520.1 493.5 469.3 507
1997 5224 496.2 472.2 518
1998 524.6 498.9 475.0 482
1999 526.8 501.6 4779 495
2000 529.0 504.3 480.7 497
2001 531.2 506.9 483.5 516
2002 533.3 509.6 486.2 471
2003 535.5 512.2 489.0 441
2004 537.6 514.8 491.8 504
2005 539.8 5174 494.5 490
2006 541.9 520.0 497.2 493
2007 544.0 522.6 500.0 466
2008 546.1 525.2 502.7 520




T 241
2% 42 oFY 02 SHAe JofE Rl
1ol 2.9 (kg) 1 &00)
e R AR R s | waad | Azad | Aeaa | a4 |04
A-B B-C |C-DI

1982 33.7 26.0 155 75.2 44.8 34.6 20.6 100.0
1983 33.2 25.9 114 70.5 471 36.7 16.2 100.0
1984| 32.7 25.8 116 70.0 46.7 36.8 16.6 100.0
1985 32.2 25.6 0.4 58.2 92.3 441 0.6 100.0
1986| 31.7 25.5 8.7 65.8 48.1 38.7 132 100.0
1987| 31.2 254 12.3 68.8 45.3 36.9 17.8 100.0
1988| 30.6 25.2 22.8 8.7 38.9 32.1 29.0 100.0
1989 30.1 25.1 139 69.1 43.6 36.3 20.1 100.0 | 16.8
1990| 29.6 25.0 10.0 64.7 45.8 38.6 155 100.0
1991 29.1 24.8 11.0 64.9 44.9 38.3 16.9 100.0
1992 28.6 24.7 3.1 56.5 50.7 43.7 5.6 100.0
1993 28.1 24.6 42.7 95.4 29.5 25.7 44.8 100.0
1994 276 244 4.6 56.7 48.7 431 8.2 100.0
1995| 27.1 24.3 21.5 72.9 37.2 33.3 29.5 100.0
1996| 26.6 24.2 37.7 88.5 30.1 273 42.6 100.0
1997 26.2 24.0 45.8 96.0 273 25.0 477 100.0
1998| 25.7 23.9 7.0 56.5 454 42.2 12.3 100.0
1999 25.2 23.7 17.1 66.1 38.1 359 26.0 100.0 {249
2000( 247 23.6 16.3 64.6 38.2 36.5 25.3 100.0
2001 24.2 23.5 32.5 80.2 30.2 29.2 40.6 100.0
2002 238 23.3 152 62.3 38.1 374 245 100.0
2003 23.3 23.2 48.0 94.5 24.6 24.5 50.8 100.0
2004 228 23.0 12.2 58.1 39.3 39.7 21.0 100.0
2005 224 22.9 45 49.8 44.9 46.0 9.1 100.0
2006 219 22.8 4.2 489 44.8 46.6 8.7 100.0
2007 214 22.6 34.0 78.0 215 29.0 43.5 100.0
2008 21.0 22.5 17.3 60.8 34.5 37.0 285 100.0 | 28.0
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T A+ZE(1996~2008H)

o 1996 1997 1998 199 2000 2001 2002

o 481 50,600 44617 4,327 39,196 31,323 27455 41,603
oy 47 16,100 10,846 10,146 6,260 3321 142
ARFE | 4% 12500 11,000 9573 8220 6,19 6,010 47708
3 453 126500 90,587 80,263 59,561 35,174 48940 | 106482
=7 479 | 238900 | 15264 | 136326 71,456 3B1% 18243 17501
314 493 70,300 86,559 8,104 58,689 48597 38672 29452
AE 53 | 101,400 84,378 72,022 72,463 83,577 83,202 98,233
Aot 505 14,300 18790 21,551 21,502 15,14 12215 5,787
A8l 478 52,800 30,083 19726 12221 3,361 708 1,093
1}

509 31,300 59,083 33673 18,170 10,616 3272 1,349

ol [d
1SN
3
I
=
3
B
[\")
o
E
—_
o
~J
—_
59)

718 3411 1,242

478 43400 19,173 12,197 5627 1,826 1175 2571

531 19,400 20,024 14,263 12,328 11,028 9,003 3376

3}
%
o
A5
o 519 14700 16,038 10,015 5827 4800 3475 469
thak 531 52 11641 | 10682 | 146675 | 65318 1219
n 522 0 18020 | 95830 | 131987 | 122966 | 104459 | 99926
8} 505 67900 | 8088 | 420 | 60553 | 58284 | 5358 | 41658
gt 511 2,100 168% | 24700 | 58506 | S57M | 56259 | 28339
=9 521 14000 | 62168 | 70726 | 53664 | 34737 17906 6,447
R 504 31 7998 18981 2B903 | 23242 4310
shat 534 W 10,784 154% 25,347 15929 25%9
EA15 | 567 6,324
s 547 31l 7339 | 578 | 115033 | 175978
b 576 7012 | 72281
&34 586
NEA | 5% 512 11,386 | 29080
A 59
NFH | 58 318 | 20691
ot 527 40 95% | 81577 | 91145 | 91,31 64,529
72 | 5%
2% | 59 709 3591 9474
27 OI75%0 | 879069 | 889042 | 942093 | 921,166 | 826633 | 8R3U
(H&) (87.8) (838) (84.1) (89.7) (8.8) (79.3) (8.5)
7|E} 126980 | 169535 | 168661 | 107608 | 140419 | 216141 | 139216

i 1,044560 | 1,048604 | 1,067,702 | 1,049,701 | 1,061,585 | 1,042,774 | 1,027,550

HEds 439.3 49715 5011 9.2 5168 5217 5244
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o 2003 2004 2005 2006 2007 2008
ot 481 46566 | 465574 | 60H6 | 471976 | 38588 | 32604
54 M7 229 377 6.0 76 80 40
A E 48 2,033 2,282.7 2,102.8 2,146.3 1,8605 158438
% 453 113169 | 1190001 | 1219974 | 1258177 | 1266285 | 1262817
=7 479 7943 14784 %4.1 2998 2638 1514
s} 493 21% | 134%.7 83%6.2 53306 30880 2,065.0
AE 534 816% | 578830 | 514669 | 522876 | 451625 | 41,0758
At 505 1,736 5350 2305 555 204 5.0
78} 478 360 804 1235 760 1174 140
st 509 125 207 98 50 80
et 479 672 60.3 %1 20
bis=s 478 M2 1258 105.2 93
A5 531 1675 8129 8476 552.7 3380 1482
ok 519 16 188 1.0
oAk 581 1,166 2527 1409 200 179 139
U] 522 11,126 | 830450 | 696642 | 725339 | 715B5 | 67446
s} 505 P51 | 282304 | 278633 | 2558 | 228185 | 183084
ok 511 20739 | 232582 | 19388 | 21,7646 | 221717 | 191135
= 521 R 1788 28 70 100 6.0
=l 504 1,21 3281 1227 733 305 103
shat 534 344 633 31 75
FA1% %7 A | 143823 | 1984449 | 2051195 | 1901472 | 1673502
e 47 170263 | 160,1514 | 1448533 | 1251058 | 116017.7 | 1124895
T 576 Q0642 | 1122664 | 916369 | 782963 | 91,1633 | 1016333
& 536 69.8 65696 | 306587 | 46,1700
Al 596 15,791 96681 | 17329 | 226337 | 319873 | 355638
A 569 49 325 48220 | 144654 | 240851
ANF7 558 40953 | 414366 | 41427 | 360203 | 50677 | 162%9
ot 527 952 | 29275 | 153639 | 173486 | 160632 | 127124
& 54 3059 62385 | 11,1352
Rk 549 5377 63625 729%.3 96377 | 102794 | 105732
27 894,468 877909 876,456 859910 864,793 8468%
(&) (89.7) (905) 2.1) (93.0) (93.9) (934)
7|} 102,4% 92,530 5,118 64,460 56,377 59,4%
FHA 996,964 970439 951,574 924,370 R21,170 906,390
By 5286 532.7 5338 5336 5366 5394
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