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Analysis for Drought Resilience of Monoculture on Climate Change
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Abstract

Damage occur frequently around the world on climate change, and Korea is no exception.
Drought of natural disasters caused by climate change is having a significant impact on crops.
Therefore, established for adaptation measures of drought are needed. Recently resilience
concept is based on the study to analyze the natural disaster has conducted actively. Uses a
different definition for each researcher because of the complexity of resilience concept on the
studies of the natural disaster and commonly contains the meaning of "Ability to resist changes
in pressure by extemnal force. In this study, the cabbage—growing areas in the Chungcheong
utilizing Statistical Annual Report(2013) from past 2007 to 2012 were analyzed by region per
unit area yield of Chinese cabbage. Determination of the occurrence and intensity of the
drought were utilizing SPEI(Standardized Precipitation Evapotranspiration). Configure the drought
scenario was based on the result that SPEI index, cabbage yield per unit area(kg/10a) analyzed
the regional drought resilience for a single crop by comparison. As a result, the average
Chinese cabbage yield per unit area is the same when drought occurs Cheongyang, YeSan,

SeoSan, Asan, GongJu, CheongJu came out in the order, Chungnam Chinese cabbage
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yield(kg / 10a) was higher than 10% of the value of Chungbuk.

Key words: SPEI, drought, resilience
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=7F FRE Sl At = dejolM® A vide] =Yk

WA ARy A7) 7E S o® s 2@ e A(disaster resilience) 7t F2E AL 9low, UNS
2005 “Building the resilience of nations and communities todisasters”&li= &85 7=
Framework for Action, HFA) 2005-2015914 2]ld2]d2 7idS Agsli o vo e Y= &
ARl Ronko g A =AE VWA velE BE 4 gleS FSkaL, 20099 =71

T

1 5 A #(national infrastructure protectionplan)®] <3 A& Partnering to enhance protection
and resiliency’ = Aatirk m3 3FE & ujol JukAlA glE@ e~ (critical infrastructure
resilience, CIR)E St Jom, folAl= “Critical Infrastructure Protection and Resilience
Europe”olgh= AR A~7E JiFE 2 ok 20139 A7FE20A Iy ACCESS Congress 201301 4]
ool -3 (Asian Development Bank)®} =217 A F A (Institute of Water Policy) = A8 2]
Az AshE gk T8 o tEleh
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e A slel del s Ade AeA7Y TN A & ol FE e K9l 4
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31993l Chang & Shinozuka(2004)2 wlg] A3t 7EAE A2 G52 gAEdxE S48
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<# 1> SPEIXI= JtS S3

IHSK=2 HH =z AH
2.0 0l& Extremely wet
15< D, <20 Very wet
1.0< D, <15 Moderately wet
-1.0< D, <10 Near normal
-15< D; £-10 Moderately dry
20< D; £-15 Severely dry
—2.0 0I5t Extremely dry
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g FRoR FHof glan, #e 717 wetel gAsHAl sk wiiel s Sl ke BE ¥
HaFF k. 53, AS H71A AA Aol B2 FFo] 7P Fosb A7) o Bs) b
o]l whet S Aabke] HaL 6wl o) yEhRs Zlo® AL o|HH sHee] AT uf
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of gt Al - GRAA T mFAES T e BdeEdas EAETh
FAEE} FHEE] wF Aw WAL =g on 2007d5FE 20129704 F A 7ke] v W
Ho] Wal= <y 1> gow FEO Hit WAL 2565ha, TR Hyt wiFHAL 28%haclth.
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B3FA B3AE BEMA BGFA B A A BASD BOAA| HOjAR BHOM| BEYD NEjoz NEN2

<O 3> S5 Al - 2 HiF A
¥ AR FAAR.

TAEES FHEES] @A ks B dAF o R S E oA Y] ABikHke/10a)0] 6
9 #¢ SRS A kg/10a) B0 B2 #he HEY, SEHE d5ols 2007358 200997H]

Artrel F7kskal gk Zrefu 20101 d =0l AAtek(kg/10a) 0] F48] FHAstthr) o] Foll= vhAl Ak

SAEES Aol 2007d5E 200997 S H=eF 2ol Atk kg/10a)0] S7FE AL glont
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(kg/100) € 652F W8 FAIZ 72 S H 20004, 2012 el = ol & Bé5-E Lhehdeh,

£ B b 25 A ¥ (ke/10a)

12,000

10,000

9,345
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6,000
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2,000

20074 20084 20094 20104 20114 201244

A2 JIAEEL U EJEDEER
ciat cho oAk EES
0.45 0.32 0.23
% =) XX 2ot =P\
X‘”E X‘”E(jl) L [=X=) S o =4
0.23 0.2 0.17 0.15 0.25
o =Z(0)) =d
T 0.64 0.36
A2 =2 2}
%/g o TT oo
0.44 0.2 0.36
XA X“IF
o, &0 = 25
0.33 0.18 0.49
o i[E] = 22t =] 20
= 0.28 0.06 03 0.21 0.15
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-|0

<H 2> £2 A -2 J|ARSA U EFDETIG
A2 JIANBEA U EHDER
5 HE(2) PEES
PSES
0.58 0.42
Hoa =X olgl &= g2 Algt
B 0.23 0.17 0.25 0.14 0.21
ox A =2 [=E=] OHLf E] ort
o 0.14 0.08 0.1 0.09 0.32 0.27
o 2= FEZY A= &2t M=
=° 0.02 0.06 0.53 0.23 0.16
<E 3> E4 Al -2 JIATEA U EMDISET
A -2 JINZEA U EHDESR
oAt Aol 2
! 0.43 0.57
ot =R = {IES ZH| Fot
== 0.37 0.04 0.05 0.19 0.35
. =4
1
Aot A&
= 1
Ofl AF BN Aot
0:||M
0.35 0.3 0.35
gA-I(Q)
SAM <
[=X=] 1
or Mo A HI=
<< 0.43 0.4 0.17
o 2 EE OlaH
-c 0.12 0.57 0.31
o EN o 2
e 0.43 0.23 0.35
_ o[ SHAF
&
A& 0.5 0.5
A Ot= oX| 2tA
04 0.18 0.3 0.1
- AICH = = e e
== 0.16 0.3 0.28 0.14 0.12
- 2= ot T =z {7 x|
ST 0.21 0.15 0.13 0.18 0.24 0.09
ot A1)
1
7hEAEE AAE] 9%k SPEI A5 w5 Aul719] 8945H 11€97H4] SHEE, SHHE
Al - 7PIREE E8ske] APdslglon, B4 711 2007d ~20123 9] = 54
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g on], AR ol nlel wF Adeke] WalE Bl @ 5 otk w4,
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<H 4> 2007HT JtSUY ot HiZMA2HKg/10a)

HE 2007 SPEIXIZ S TERIE:
X 83l 98 108 E] s=eT (ka/10a)
Crof 1.85 3.65 271 233 2 5,426
= 1.50 2.03 283 233 2 6,191
S5 1.97 182 -2.37 —2.01 2 4,520
XA 1.48 2.45 233 233 2 6,384
e DA 1.35 188 -3.49 216 2 5,592
= el 0.13 2.29 -3.72 —2.70 2 -
Hx 1.88 2.33 -1.98 —2.05 2 6,872
g 1.79 2.23 -4.77 .47 2 8,284
2 2.01 3.06 283 —2.01 2 6,610
U= -0.04 2.33 -1.82 231 2 2,870
OFAF 2.05 1.36 200 -2.08 2 -
O 2.30 149 -3.03 283 2 -
Sl 3.06 2.05 -3.01 —1.85 2 989
KAk 2.3 1.00 286 -1.99 2 -
GlIAF 1.59 3.09 -3.01 283 2 8,315
-0 24 2.26 0.45 -3.01 —2.60 2 6,238
= O 0.03 2.5 -2.60 -2.70 2 9,417
EE 3.06 0.89 286 112 1 511
AE -0.59 228 2.9 233 2 3,690
=AF 1.85 2.6 286 286 2 9,567
BN 1.85 2.08 -3.03 2.9 2 -
x 0.56 2.29 271 271 2 6,720
<H 5> 2008 JH2HA 494 HHZAARHKg/10a)
oA 20085 SPEIXIZ — TERIN:
Xl 8 o= 108 e S=eT (kg/10a)
Crof -0.17 286 -3.01 -1.85 3 4,537
= -0.92 298 -3.06 2233 3 5,000
sS4 201 -0.62 -3.06 -1.83 3 4,700
XA -0.27 117 233 -0.97 1 6,335
o DA 0.04 -3.06 -3.69 -1.88 3 5,600
7 22l -0.36 297 283 -1.83 3 4,391
Hx 0.00 -1.25 261 —1.23 1 6,505
EE 2.01 -4.07 -1.33 233 2 5,048
=X 123 -353 2.05 455 2 5,303
A= —2.03 -3.98 223 3.17 3 3,095

£
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<H 5> 2008 T JtSUY ot HiFMA2KKg/10a)(HI=)

EF) EIF] 20088 SPEIXIZ e thE AaE
2o X 8l 98 102 RE] S=eT (kg/10a)
OfAr -1.28 —2.21 222 ~1.34 0 4,300
or ~0.63 ~1.01 .86 -0.98 1 5,514
gzl ~0.74 -1.29 -1.29 ~0.71 0 1,844
AAF -1.99 283 .25 -1.35 3 9,19
Ol &aF -0.88 -3.01 2.9 —1.07 2 8,031
- £ —1.21 294 -3.08 243 3 6,328
=e of —1.12 -3.08 2.9 ~1.30 0 10,180
EE] -0.80 —2.60 .83 -1.99 3 5,330
A —0.22 -3.08 -1.35 ~0.53 1 3,597
=4 028 .95 -3.03 263 3 6,514
EN, 185 -3.08 -1.28 028 1 8,800
o= -0.05 —2.9% -3.03 —1.42 P 6,781

<H 6> 2000 JtSUA ot HiFMAZHKg/10a)

EIF] EIF] 20098 SPEIXIZ e TEJPTIE:
2o X 8l 98 102 RE S=eT (ka/10a)
cror 253 055 271 —1.49 3 4,037
== ~1.63 -3.09 .47 .00 4 4,900
24 248 ~0.52 222 -1.28 1 4,700
XA -0.15 —3.51 0.14 -1.28 1 6,431
e 2k 201 -3.89 -3.06 -0.59 3 4,668
= el —1.84 2.8 =3.01 -1.88 4 5,075
E -0.91 253 -1.53 1.2 2 7,430
EE 283 —4.58 224 1@ 4 5,450
23 268 ~1.95 .00 -1.28 3 4,130
EE —3.72 -1.28 —1.34 —1.21 1 3,658
OFAr -126 221 0.7 -1.28 1 7,110
or -0.09 220 -0.66 -0.63 1 5,316
E ~0.38 293 -1.29 -0.58 1 1,844
AAF -0.05 -3.01 -1.28 -0.63 1 9,100
Oll&F ~0.20 -3.03 .63 -0.46 0 8,076
- B -0.80 -3.01 161 -0.80 0 6,428
= Zof -1.88 -3.03 -1.99 -0.80 3 10,200
B 0.59 —1.12 -3.08 -1.99 2 5,000
I —1.21 -3.03 .03 ~0.84 2 3,580
=4 222 -3.03 2.73 .55 4 7,250
BN 298 -3.03 .98 .31 4 8,800
o= —0.27 -3.00 .05 -0.80 P 7,576
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<H 7> 20104 JtSUY ot HiFMA2HKg/10a)

EIF] 20108 SPEIXIZ e TEJPTIE:
Xl 8l 98 102 RE] S=eT (ka/10a)
cror 1.06 3.03 -1.85 —1.12 1 3,845
== 2.5 183 -1.84 -1.28 1 4,651
24 237 1.70 2 .41 .25 2 4,200
XA 229 0.93 -1.90 0.15 1 5,940
e 2k 2.05 128 -1.99 —1.13 1 3,995
= =] 426 0.97 143 -1.18 0 5,110
E 4.26 0.6 -1.56 -1.97 0 6,000
ge 1.99 135 —0.71 —1.13 0 4,702
=] 3.75 —2.00 -1.16 —1.43 1 8,200
9= 094 —2.09 210 -1.33 0 6,458
OFAr 2.08 0.47 —1.21 -1.18 0 8,826
or 0217 0.45 -1.16 -1.16 0 6,431
gzl 097 118 .88 -1.29 1 7,390
AAF 3.08 0.04 .86 -3.03 0 9,200
Ol AF 225 1.79 -1.73 —1.07 1 6,740
- £ 197 1.99 —1.21 28 1 5,890
s o 2.21 0.56 143 -1.29 0 9,800
B 0.01 .25 243 -1.37 2 4,986
A 123 —0.72 -1.69 —1.21 1 3,037
Y, 024 -1.95 -3.03 025 3 4,698
EN, 2.9 ~0.65 -1.86 —1.41 1 5,004
o= 028 ~0.08 .05 -1.35 1 6,186
<E 8> 2011HS IS 49 HIZAMARHKg/10a)
EIF] 20118 SPEIXIZ BTN s A
Xl 8g 98 108 1E] S=eT (kg/10a)
cror 134 —0.25 -3.06 2037 3 4,963
== -0.90 —1.72 .63 240 3 5,510
24 ~0.46 —0.49 2.9 235 3 4,750
XA -0.83 276 -3.10 -0.77 0 5,921
e 2k ~0.01 —1.74 .88 177 3 5,400
=5 =gl ~0.40 —2.03 -3.06 210 3 5,045
ES -0.27 —1.12 .33 ~0.87 1 7,036
EE 0.02 276 -3.08 -1.98 3 5,800
28 1.09 —2.70 258 -1.70 3 6,442
9= 159 —3.67 -1.99 —0.43 0 4,047
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<H 8> 201MET JtSUY ot HiZ=MA2Kkg/10a)(H=)

EF) EIF] 20118 SPEIXIZ e TETIE:
2o Xl RE] 98 102 RE] S=eT (ka/10a)
oAt -0.73 -2.33 -2.36 -2.33 3 8,826
&Oot -0.72 -1.34 -1.35 -1.28 0 8,175
=l 2.70 -0.62 -0.60 0.04 0 8,000
Mt -1.84 -2.96 -2.36 -1.94 4 5,651
Ol A -1.68 -2.86 -2.73 -2.41 4 6,960
=0 24 -1.64 -3.03 -2.92 -2.80 4 5,804
= et 0.03 -2.03 -3.03 -1.63 3 9,800
24 -0.05 -3.03 -2.70 -1.61 3 3,425
M 0.00 -2.73 -3.03 -1.99 3 3,420
=4t 1.99 -2.56 -3.03 -1.74 3 5,228
=4t 0.59 -3.03 -2.86 -2.37 3 2,212
=5 -0.14 -2.25 -3.03 -1.99 3 6,200
<H 9> 2012 JI29A 291 Hi=MAZHKkg/10a)
EF) EIF] 20128 SPEIXI e TETIE:
2o X g2 98 108 RE] S=eT (ka/10a)
Cho¥ 2.25 0.92 -1.46 -0.55 0 5,338
sF 2.29 -0.08 -1.62 -1.16 1 5,500
= 1.35 0.08 -0.76 -0.73 0 5,000
abs) 2.33 -0.20 -0.50 -0.52 0 5,620
2o A 3.72 -0.32 -1.88 -1.17 1 4,521
=7 A 2.05 -0.46 -1.70 1.28 1 5,151
FSES 3.09 -0.89 -1.92 -1.28 1 8,240
g2 -1.29 -1.66 -1.35 -1. 1 1 6,100
=8 3.08 0.97 -2.55 -1.2 1 5,496
A= 3.69 0.88 -2.03 -1 69 2 -
OrAt 1.98 0.13 -1.65 -1.64 2 9,313
&Oot 2.13 0.40 -0.738 -0.67 0 8,216
= 3.60 -0.08 -0.738 -0.35 0 12,275
Mt 2.29 -0.66 -1.54 -1.54 2 6,507
Ol At 2.03 0.00 -1.29 -0.73 0 6,840
=t =N 2.32 -0.21 -1.99 -1.16 1 7,021
=e et 2.26 -0.40 -1.60 -1.21 1 9,740
24 2.12 2.06 -2.56 -2.39 2 3,425
ME 2.28 -0.37 -1.29 -1.21 0 4,126
=4t 2.25 -0.03 -1.36 -1.35 0 4,808
=4t 2.25 0.01 -2.55 -2.33 2 1,157
=5 2.26 -0.55 -2.37 -1.26 1 4,935
<HE 10>2 A 692007 ~2012) 59 7HE o2 sk Al7]e] wj Al i kg/10a)S Al R A

& Amolm, F 76700l Aol UlF 9% AN, HY, B4, oML AR B %%M 9128 A
1

$ RN s BAEAY AT Hkg/00)0] B ehtbs Ao 24
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<H 10> IS LME Al - 2 HiF MAZ

HH= A Ares HHZ ke

$) ek = | A (kg/108) $) el = et (ka/108)
i 2009 | B | =Y 10,200 39 | 2007 | == | 5,50
2 | 2008 | B2 | =Y 10,180 0 | 2011 | =2 | == 5,510
3 | o011 | B2 | Y 9,800 4 | 2000 | 2 | e 5,450
4 | 2007 | B2 | =a 9,567 £ | 2007 | 2= crof 5,426
5 | 2007 | == | =Y 9,417 3 | 201 | 22 | aa 5,400
6 | 2012 | == | o 9,313 4 | 2008 | B2 | =Y 5,330
7 | 2010 | BY | A& 9,200 45 | 2008 | =2 | =H 5,303
8 | 2008 | = | M 9,195 6 | 2011 | B2 | =n 5,208
9 | 2011 | =& | oKt 8,826 47 | 2009 | &= ] 5,075
10 | 2000 | 22 | 24 8,800 8 | 2008 | &2 | e 5,048
11 | 2007 | &< | o 8,315 9 | 2011 | == & 5,045
2 | 2007 | 22 | ge 8,284 50 | 2009 | == | o3 5,000
13 | 2009 | =& | ojar 8,076 51 | 2008 | == | == 5,000
14 | 2008 | =& | ojar 8,031 2 | 2010 | B2 | =¥ 4,986
5 | 2009 | 22 | == 7,576 58 | 2011 | == cro} 4,963
16 | 2009 | 22 | =E 7,430 54 | 2009 | B2 | == 4,900
17 | 2009 | B2 | =4 7,250 5 | o011 | == | 24 4,750
18 | 2011 | ==& | ojar 6,960 5% | 2008 | == | =4 4,700
19 | 2007 | 22 | ®E 6,872 5 | 2010 | = | = 4,698
20 | 2008 | B¢ | == 6,781 58 | 2009 | == | 4,668
o1 | 2007 | B | == 6,720 59 | 2008 | == crot 4,537
22 | 007 | = | = 6,610 60 | 2007 | == | =4 4,520
23 | 2008 | BY | =4 6,514 61 | 2008 | == & 4,391
o4 | 2012 | B | M 6,507 62 | o008 | = Oret 4,300
o5 | 2010 | B= | %= 6,458 63 | 2010 | == | =4 4,200
6 | 2011 | == | = 6,442 64 | 2009 | == | =4 4,130
o7 | 2000 | B4 | =4 6,428 65 | 2011 | == o= 4,047
o8 | 2007 | == | ~A 6,384 6 | 2009 | == cro} 4,087
20 | 2008 | =4 | =4 6,328 67 | 2007 | =4 e 3,690
0 | 2007 | B2 | =4 6,238 68 | 2009 | =4 e 3,580
31 | 201 | By | =% 6,200 69 | 2011 | == | =3 3,425
2 | 2000 | B2 | B= 6,191 70 | 2012 | B¢ | =3 3,425
33 | 2010 | B2 | == 6,000 71| 2011 | 24 ] 3,420
3 | 2011 | == | A 5,921 72 | 2008 | == o= 3,095
35 | 2011 | 34 | =4 5,804 73 | 2007 | == 9= 2,870
36 | 2011 | == | we 5,800 74 | o011 | =Y | 2 0212
37 | 2011 | B2 | M 5,651 75 | o012 | =Y | 2 1,157
38 | 2008 | == | a 5,600 76 | 2007 | =4 =5 989

<E 10> AAE AT = 279 AHoz <F 11> 21709 AlFE oz 2007WEREH
20123719 Bt oA vl ke/10a) & SHER AIARE Af5 o]t
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