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Summary

1. Title :

Study on quantitative assessment method of agricultural drought damage ( | )

2. Research Period : January, 2016 ~ December, 2017

3. Background & purpose of study

3.1 Background and Necessity

Drought prediction  Prevention methods have been developed through
several studies, but the technologies that can be integrated and applied to

practice are incomplete

Despite input of drought countermeasure expenses, insufficiency of

effective prevention and permanent countermeasures

- More than 100 billion won each year, including 104.6 billion won in
2012

- Stopgap measure of drought such as recruitment of persons, water

pump, dredging, and tube well

Standards for calculation of permanent measures and restoration costs are

insufficient because of no standards for assessment of drought damage

Changes of conditions in outside agriculture : Climate change (Increasing

occurrence of drought due to extreme weather)

Changes of conditions in inside agriculture : Changes in farming

conditions
- Production volume of rice tends to increase year by year

- Reduce cultivation area of rice to stabilize supply and demand of rice



3.2 Research purpose

* By understanding the damage of past agricultural drought and using the
quantitative analysis method, to reduce the damage and to make scientific

advance measures

4. Research content and method
4.1 Research content (1st year)

* Analysis, selection and collection of basic data on agricultural drought

damage

e Construction of agricultural drought damage data DB using spatial

information
* To Link to Drought Response Ability System
* Estimation of past agricultural drought damaged areas
4.2 Research method

* Analysis, selection and data collection of basic data on agricultural

drought damage

- Analysis and selection of necessary basic materials for quantitatively

assessment agricultural drought damage

- DB analysis on drought related data such as statistical annual reports,

drought response reports, data in existing drought system
* Construction of agricultural drought damage DB using spacial information

- Constructed to be able to express drought information on GIS by city

& county unit
* To Link to Drought Response Ability System

-To install DB in the system developed for forecasting droughts by
Ministry of Agriculture, Food and Rural Affairs

XVi | SYIE Wi HEH WIRIEol 2#Et A7()



* Estimation of past agricultural drought damaged areas

- Estimation of drought disaster area by reproducing the drought situation
of past unidentified areas by sensitivity analysis with drought spacial
DB

4.3 Expected effect

» Utilize policy documents for agricultural drought comprehensive response

system

* Proposal of priorities of drought countermeasures and establishment of

permanent countermeasures by quantitative assessment of drought damage

5. research result

* Drought can be divided into meteorological, hydrological,
agricultural, and socioeconomic. The first three approaches deal
with ways to measure drought as a physical phenomenon. The
last deals with drought in terms of supply and demand, tracking
the effects of water shortfall as it ripples through socioeconomic

systems.

* Agricultural drought links various characteristics of meteorological (or
hydrological) drought to agricultural impacts, focusing on precipitation
shortages, differences between actual and potential evapotranspiration, soil

water deficits, reduced ground water or reservoir levels, and so forth.

* The shortage of agricultural water in rice cultivation centered agriculture
such as South Korea is facing a serious condition and is particularly
vulnerable to drought, especially due to irrigation in spring (March to

June).

* Drought occurred a total of 35 droughts occurred from 1900 to the
1990s in South Korea

| xvii



Since the beginning of the 2000s, the frequency and intensity of

droughts tends to increase in response to climate change

Ministry of Agriculture, Food and Rural Affairs formulated the
"Agricultural Drought Response Practice Manual" in January 2016

The economic ripple effect displayed on the water shortage caused by
drought can be understanded by classifying it as direct damage and
indirect damage.

To analyze the data collected from agencies regarding agriculture and
meteorology and to survey to find what elements can be converted to

DB for quantitative assessment

- Drought Response Reports(Ministry of Agriculture, Food and Rural
Affairs)

- Agricultural Infrastructure Statistical Annual Report (Korea Rural

Community Corporation)

- Current situation of drought damage and countermeasures (Ministry of
Agriculture, Food and Rural Affairs)

- Agricultural output (Statistics Korea)

- Breakdown of damage declaration of agricultural disaster insurance (NH

agricultural cooperative damage insurance)
- Drought index (Korea Meteorological Administration)

* Development of the system considering providing agricultural drought
damage data in collaboration with Agricultural Drought Map Creation
System

* In order to quantitative damage assessment, the areas that are not
included in the damage survey area due to implementation of pre -
measures, it is necessary to distinguish them in the afflicted areas. So It
is planned to reflect the research results in next year's research to
include precipitation, the usage of farmland, the soil moisture ratio and

etc.
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B 4-2) ZRRE et B

(2t :ha)

palsS Z ZXHy = Hy o x|

2001 1,876,142 1,146,082 730,060
2002 1,862,622 1,138,408 724,214
2003 1,845,994 1,126,723 719,271
2004 1,835,634 1,114,950 720,680
2005 1,824,039 1,104,811 719,228
2006 1,800,470 1,084,024 716,446
2007 1,781,579 1,069,932 711,647
2008 1,749,804 1,045,891 712,804
2009 1,739,798 1,010,244 729,554
2010 1,717,887 987,137 730,750
2011 1,696,943 960,111 736,832
2012 1,734,410 969,525 764,882
2013 1,712,450 965,014 747,438
2014 1,691,110 933,624 757,492
2015 1,679,023 908,191 770,832

EX  sUMAT|HHUAIG A AL, St 50 ESAL
HI ool BE U H|§ W
—gmEyg
(O3 4-3) 2001~2015 ®= =& HY L Hg #Hs}
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wo el WE o
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Zhe A Wkl ARTE Sbgel wep Aabvinke] Widbe s FA
106RIE ol el Fegase] Frkstan AA FgaAel A v
2001 o 49%0l A 2014 75%7H4] Z7+eHAl S 2k,
(B 4-3) 22|08 U suviey oo
Bl EIHBIE(ha
o | FEIEEE | 2 S e
- (ha) (%) A e | 34 514 | g

2001 881,228 76.9 | 881,197 | 216,871 | 123,007 | 52,529 | 58458 | 430,334
2002 | 880,365 77.3 | 880,365 | 213,318 | 122,049 | 52,971 | 58,252 | 433,775
2003 | 877,332 77.9 | 877,332 | 209,149 | 121,495 | 49916 | 57,046 | 439,727
2004 | 869,822 78.0 | 869,822 | 246,856 | 77,881 | 41,147 | 25295 | 478,643
2005 | 866,958 785 | 866,958 | 232,205 | 86,387 | 40,364 | 23,710 | 484,293
2006 | 859,014 79.2 | 863,213 | 229364 | 86,451 | 39,291 | 29,893 | 478,213
2007 | 848,276 79.3 | 848276 | 214481 | 79,765 | 37,386 | 28,786 | 487,858
2008 | 831,553 79.5 | 831,553 | 200,370 | 73,528 | 39,387 | 22,037 | 496,232
2009 | 806,475 79.8 | 806,475 | 164,011 | 62,901 | 39938 | 35952 | 503,674
2010 | 787,986 79.8 | 787,986 | 152,375 | 59,509 | 37,916 | 17.786 | 520,401
2011 772,108 80.4 | 772,108 | 140,251 | 53,983 | 27,066 | 13,190 | 537,618
2012 | 778,380 80.3 | 778,380 | 128,858 | 44,647 | 22,947 9,019 | 572,909
2013 | 777,161 80.5 | 777,161 | 125994 | 44614 | 22,343 9,166 | 575,044
2014 | 752,508 80.6 | 752,598 | 119,381 | 42,828 | 20,422 8,579 | 561,388
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B 4-4) 2rgHAgs Soll &3 &8s & HEA
HE BEOH2) 27 EHX(ha)
2001 234 4152.3
2002 143 2,847.8
2003 96 1,126.4
2004 57 806.6
2005 39 669.0
2006 63 983.6
2007 47 754.2
2008 39 964.9
2009 32 625.2
2010 43 518.7
2011 61 520.8
2012 61 1,123.7
2013 59 729.6
2014 66 587.5
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SI|UPYHI AR S I T X BT
74 18,000 1200 2=
Ej 16,000 (=)
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H 4-6) 20142 SQHE2|EHEHA 49 209 A9 2012E8~2016E 7HSL{ol+XHA

oz | a.z | BBE | mosews | sges | caes | A ) m
(ha) (ha) (ha) (%) (ha) A

= A = 22,767 7354 | 154135 67.7 491 3
e | MM 21,408 7,322 | 14,086.6 65.8 467 2
371 | A 14,849 6,133 8,716.5 58.7 13,512 2
M | AR 10,370 6,108 4,262.0 411 2,949 2
e | HsAl 15,348 5,740 9,607.7 62.6 292 2
e | DL 14,069 5,487 8,5682.1 61.0 283 2
471 | OIFAl 9,438 5,040 4,398.2 46.6 7,870 2
g | 152 14,766 4,917 9,848.8 66.7 11 2
2 | HotZ 9,583 4,811 4,772.4 49.8 605 2
oI I 13,580 4,780 8,799.6 648 | 11,976 2
e | ROZ 10,237 4,638 5,599.9 54.7 714 1
471 | oAl 8,645 4,175 4,469.3 51.7 7,812 1
R | AMA 19,005 3,801 15,204.1 80.0 104 2
2 | 282 10,069 3,796 6,273.2 62.3 1,057 2
38 | 4FA 14,659 3,767 10,891.6 74.3 12,657 3
2 | 9T 21,303 3,636 | 17,766.7 83.4 122 2
32 | =238A 9,573 3,389 6,184.4 64.6 161 2
g | I 11,760 3,304 8,455.2 71.9 642 2
g | IUL 16,910 3,213 | 13,697.2 81.0 139 2
e | ¥ES 9,502 2,936 6,565.7 69.1 764 2
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B 4-7) 20143 2| 49 209 A-29 20129~201693 7t=|oi+XMHA
= CH AA|Ck =
| oam | BB TR | ey | REE | g | O
(ha) (ha) (ha)

i 1,598 2 1,596.9 99.9 153 1
=it 1,964 8 1,956.4 99.6 5 1
ZotiAl 5,609 28 5,580.7 99.5 - -
S 3,967 24 3,943.1 99.4 - -
et 3,472 28 3,443.8 99.2 176 2
e 3,474 28 3,446.5 99.2 - -
TEiA| 14,079 113 13,966.4 99.2 - -
g 6,997 63 6,933.6 99.1 10 1
GHA 4717 52 4,665.1 98.9 - -
M 238 3 235.1 98.8 - -
A 1,604 21 1,583.5 98.7 - -
A 1,789 23 1,765.7 98.7 4 1
Ast 1,381 22 1,358.6 98.4 - -
A 6,505 111 6,394.7 98.3 - -
HUA 8,385 143 8,242.9 98.3 - -
Eadt 3,012 57 2,955.2 98.1 9 1
get 3,188 61 3,127.4 98.1 2,350 2
S EIN| 406 8 398.0 98.0 190 1
LA 1,683 32 1,551.5 98.0 - -
ot 450 9 440.6 97.9 - -
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(H 4-9) G=Z ©= 0| ZXTY A GHZHUHIZN(ESAHE)

ol AX|HY ity HEHG WY
- (ha) ()] (kg/10a)
2001 1,083,125 5,514,796 509
2002 1,053,186 4,926,746 467
2003 1,016,030 4,451,135 438
2004 1,001,159 5,000,149 499
2005 979,717 4,768,368 486
2006 955,229 4,679,991 489
2007 950,250 4,407,743 463
2008 935,766 4,843,478 517
2009 924,471 4,916,080 531
2010 892,074 4,295413 481
2011 853,823 4,224,019 494
2012 849,172 4,006,185 471
2013 832,625 4,230,011 508
2014 815,506 4,240,739 520
2015 799,344 4,326,915 541
2016 778,734 4,196,691 538
M 0|Z WY FXEY
e o 72 anm
(HE) sp00 —m\ 1 000 (ha)
- = —duFHED)
2000 400 — x| (Hha)

(QF 4-14)y T 0] BAY U ZXBN HSH2001~2014)(SH)
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(9 M, %, 83, fha, HH )

FE 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
noA
EI_ST 2 6 ] 6 6 '] 10 15 20 25 0 35 40 43
(54
- EIH,
- IE, g N3 jgh} SIS | %Gy Eé LER) | A
8% N3Nm0 B gy B0 eyt B WA A (5
= ' Ho- | - ] - e R | S) eaa | D0 3R B (M4
g W | 25 |70 & (W2E, 7|
= 0 _' | 2o e &) T D
e o edn
o EH%r 7
4 | % i 15
CHA T $ o (54| B | HB | BE | | HE | EE | EE B W B
M T ® ::Ié;. B0
T I-FEIEH L=
=7 iz 30 ] 50 5 | 613 | 584 556 | 528 50 LI 50 50 5 &
HE oy 0 W 7| % 0 W0 100 10 00| 10 100 10 100 10
B8 =7t 8 19 16 24 26 i 2 3 46 5 68 I % &
7 JjesHE 4 11 1 18 2 | 24 26 48 b 87 108 160 14
2 piH= 175 | 183 | 152 | 182 | 284 | 40| 27| 21| 125 130 | 136 | 137 | 191 | 162
2042 H 80| 178 331 568 | 616 | 58 | 53| 643 | 897 | 1361 | 1578 | 2300 | 2243
B d2nensz X 8 | 112 3 58| 56 57| B4 65 84 110 1516 | 2268 230
Y¥gda 1315 | 2057 | 2166
883 e 04 69 101 32 58 52 12 34 87 143 196 463 85 108
o= 24 14 M o0 1% 2% M 615 M9 662 | 90 1326 45810 | 451 | 14%0
45 2581 67 | 4334 2008 43| B35 W6 1104 450 1058 | 1046 1195  B71 | A9 | 668
211 A9 H29S 205 RE Aal e, B 5I5 BAlHs w4 @A) ST T4 5
2) o EIJUlLd'ﬂCi M7 B g + g EREE Q0129 ol HEg + fsds
AR PSS s B R )
(a8 4 A EHAS A AL,
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

—o— T7IUE) —m—IITEH(Ttha) —A— IJIUSTH(EE)

{

B

== D FEEARA ST AeeE g =at

4

(O 4-17) s52 M2 7HUS1E(2001~2014)(20155HMHEHSAA L, STFMUAESR)

(591 =, 2, ha, wRIe)

Ziel= 7 Zrel 2= Zrelim = Ziel=H
E= 80,038 117,966 134,264 3,534 657
M= 11 13 9 354
ey 239 374 185 21,281
e &7 89 a2 2,202
ol 894 922 2,159 22,202
ETES 342 402 167 11,742
cH= 68 85 52 1,745
2 798 1,088 709 23,455
M= 209 302 128 5,370
=H| 3,332 4,275 4,773 157.584
Zhel 1,074 1,227 1,895 40,477
== 2,657 3,931 2,646 125,406
=g 7,024 8,595 16,558 356,036
= 11,628 13,138 29,601 423,910
et 25,350 29,559 45,459 728,204
= 23,204 37,570 18,529 1,108,520
2zt 10,832 14,649 9,900 421,868
(S 1,200 1,747 1,462 86,300

A2 NHEyEEsiE s saEagas

(a8 4-18) 20148 AZE 7143(2015=UMGHEEH L, sHFUAESR)
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(8 4-19) UMY 7IBToitl ] HN(SHER)

(B 4-10) H sHMoiESE 7tHA

L3 #7124 (ha)
2009 17,879
2010 17,812
2011 45,889
2012 67,011
2013 116,884
2014 89,426
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(B 4-12) Q72 LsHXIE HO|E 2|AE

= Entity EoI=dE EOI= ID

1 HYEHA ANZTE() SIGUN_INFO

2 ZEEH|(PNT) TBL_LAB_RAIN_INDEX_PN1

3 ItH7 kg X[4=(PDSI) TBL_LAB_RAIN_INDEX_PDSI

4 A= HEYTXI5(SPI3) TBL_LAB_RAIN_INDEX_SPI3

HEZ4X|=(SPI6) TBL_LAB_RAIN_INDEX_SPI6

6 HEA FH(*) TBL_MET_STATION

7 SAEE SAEE TBL_LAB_STATISTIC

8 sAE SAY sx= TBL_LAB_KOSTAT_CROP

9 = 7=t = 7t TBL_LAB_PADDY_DROUGHT_PAIN
10 Y /S & /st TBL_LAB_FIELD_DROUGHT_PAIN
11 ORI H ORI H TBL_LAB_BUDGET

12 SR & S xHoh= e TBL_LAB_DISASTER_INSURANCE

¢ AEARALALGAN FEE HolHS TE AE

t}. E.R.D (Entity Relation Diagram)
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Al 25 2 VARCHAR(S) [PK]

B AE TIMESTAMP
47015 VARCHAR(1)
Comment: VARCHAR(500)

Al 315 VARCHAR(2)
Al =3 VARCHAR(64)
Al & VARCHAR(B4)
HI 2 VARCHAR(254) |
=2h=4010ILI: INTEGER [FK ] L

2 428 VARCHAR(84)
@HAY_22: VARCHAR(G4)
ARCHAR(254)

X4 (SP13)

13 HE - :

(CHAR(10) [PK] | I lA8ey SRy 52010/ 0): INTEGER [PFK] —Hsix ‘;-:Em:g(g'g)
1 HZ3C: VARGHAR(S) [ PFK] “INTEGER [PK | (12, 9)
RCHAR(10) | Il " ! INTEGER [PK] —H: NUMERIC(8, 4)
R(1) | en NUMERIC(11, 2 2l: INTEGER [PK] ‘ VARCHAR(4)
R(2) I & 8: NUMERIC(S, 2) | &= 40 0 NUMERIC(8,4)  [+—
54) S5 2 NUMERIC(11, 2) 2 X4 DECIMAL(11, 2) +
311,2) - | Y15 B 1E: NUMERIC(11, 2) | Y
J11.2) | 15311 : NUMERIC(11, 2) =T | PR
AUC(11, 2) i tﬁsm NUMERIC(11, 2) = ‘_ EX *(EN1) | = A-AE0HE
R(5) |57 NUMERIG(11, 2) OROILI: INTEGER [PFK] [B— JA\I =:VARCHAR(5) [PK] |
RUD) | (o cromora: NUMERIG(11, 2)| |2 %: INTEGER [PK] - — ———{2@= 2~ 01010 INTEGER [PFK]
R(1) I % =1 NUMERIC(9) #: INTEGER [PK] = 1
254) I x 2 INTEGER [ PK) |
R(5) [FK] m——— —L 2% X 4: DECIMAL(11, 2)

| 4

[ . VARGHAR(S) [PFK] NEXA T I0HIHE X 2(PDSI) ISP EEHSIIA(SPE)

‘ B=40101C): INTEGER [PFK] | [@= 2010/, INTEGER [PFK]

| 1T 21 52 NUMERIC(11, 2) INTEGER [PK ] . INTEGER [PK |
GER [PFK] & 2015 NUMERIC(11, 2) NTEGER [PK] . INTEGER [PK]
<] | OHE D% HI &: NUMERIG(5, 2)| |2 INTEGER [PK 21! INTEGER [PK |

| 22 4 015 NUMERIC(11, 2) NP =

‘ 424 DIEH S NUMERIG(S, 2)| [T HS -DEf‘MAL(”v 2) 2 S+ DECIMAL(11, 2)
(11, 2) | |
2 \ |
= \ |

* |

bl ]

Al =1 VARCHAR(S) [PFK]
JheJ A NUMERIG(11)
21224 = NUMERIC(11, 2)
221 NUMERIC(11, 2)

EHT WoE
A3 T VARCHAR(S) [PFK]

(4=

: NUMERIC(11, 2)
2: NUMERIC(11, 2)
= 1| £: NUMERIC(5, 2)
24213 NUMERIG(11, 2)

H: NUMERIC(11)
EI_43: NUMERIC(11}
=H|_= 1 NUMERIC(11)

S0 5§ : NUMERIC(S, 2) S HI_D 5 4l NUMERIC{11) UMERIC(11, 2)
R SH|_4H): NUMERIC{11) : NUMERIC(11, 2)
S HI: NUMERIC{11) - NUMERIC(11, 2)

= 1| E: NUMERIC(5, 2)
=: NUMERIC(11, 2)
* 5| &: NUMERIC(5, 2)

Al NUMERIC(11)
71k NUMERIC{11)
A8 NUMERIG(11)
B_2 31: NUMERIC(11)
|_= 2 NUMERIC(11)
5 HI: NUMERIC(11)
43 NUMERIC(11)
HI_EHI: NUMERICG(11)
HI_Al 2Bl NUMERIC{11)
4 H|_JIE: NUMERIC(11)

II aH““ NUMERIC(11, 2)

(JE 4-30) sY7I2 LHAtE E3NAE = =2|X ERD

ERDS| =% welsh 2¢% wae Axg P53 35 A2g {405
9od ARzA 7 wde 4¥e ohgd 2ok Ul mde Asdl
aww1%z%@mwilzgazxz;%agosw1gggxhggﬁzaz
Azl ARTEE sefstd mge] B 5 A AT

584 ERD 222 949 =84 2ds 702 Entityol] 23% 59
72 deleE s doly @ioz ¥ AU, o= HE e
ez @ A7 5& 4D AAARA A4 Axd 7F A A4 dem
s AAMelt & swel Bad 4us AFE A9l o HolRolA
oWs wolEE sbAsh] ALgAA AFF AAE mYstolop shid
Az A olel @ ol P4L o] WAlselo} Frk.

158 | =7t mael M FIt7|Hol 2st A7)
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EARE olgdtel sHEe Tm, TS BASEd LW YuE
Agse AzdoRA Az $e7t e F25v DBMSE ol §# A4z
A7t Azw A5s A9 Gae sl

Webs oled A As" ARTEE AAN/ Astel AF e
Yozt shtel Holgg olgdtel B AR FRL welss Py
ge 4R ARE HolBE Rustel WAs: el Ul st
Holz Assht e Wuele] Be gl Ang 9ol oo} dr] WEo
Auel dmele] Pge i aE&H WHeld @ 4 vk Entity 7o
o e 47 MR HolgR HsHE WP AW Yol

o_] UZ] o Q O] O 0] Z= 0] 1:],
- X] }\] — 7 To FowE =T &2 T oM.
E - = E] o] = 9 /\_] Auj] -] =) = = 1 S =] -
—_— 1 \ = L —_—
2o :rLiE]UE =] ] }‘3 byl ;H ] _Tj,]LHOH o ]:,ler ,CHE
= 11— = — = Ttﬂ_ 4, 7wy e U\i =1, o = s+ Al 11—4__—
Jxﬂo] ]_L:L]_I:i Mﬁ]ﬂ.oﬂou:] = N0 ]/\1—24 = gE=AE ZEAlo
72 s EE AAFY , A=29 VAARE BESALE FHo=E
3 Al ] ]_.‘:;]_Ei ;]_ YA LAy H=ALE < 74];]_1: 1] = 2 JHo
[ Ao Ireorkes oral S = == d of— ™ c]i»—e HEe =
Hoq;]_oq ]/\1—31 1:1;]_2 =2 A ;}Oﬂr/}
HoJs Al~d B E HAE 59T
! ! ! input_date: TIMESTAMP
thl_sigun_info . L gelupdate_yn: VARGHAR(T)
sigun_cd: VARCHAR(S) [PK] comment: VARCHMAR(500)
sido_cd: VARGHAR(Z)
sido_name: VARCHAR(B4) 11 met_station
sigun_name: WARCHAR(64) PP —————————— 1 station_id: INTEGER [PK] |4
comment: VARCHAR(254) | —
station_id: INTEGER [ FK | L station_nm: WARCHAR(G4)
—— ¢ |station_eng: VARCHAR(54)
o - tol_lab_rain_index_spi3 [ address: WARCHAR(254)
VARCRARGD, TPRT thl_lab_statistic Station_id: INTEGER [PFK] | mep_lat: NUMERIG(13, )
£ VARCHAR(TO) [PK] | | 11 [sigun_co: vARCHARE) [PFR1 year: INTEGER [ PK | | TH|map lon: NUMERIC(15, 8) _
tat: VARCHAR(10) | 1l month: INTEGER [ PK ] height: NUMERIGE, 4)
VARCHAR(1) | I ‘ paddy_area: NUMERIC{11, 2} day: INTEGER [ PK | | area_group: VARCHAR{4)
 VARCHAR(Z) | 1 paddy_rate: NUMERIC(S. 2) | lelovation: NUMERIC(S, 4) =
£: VARCHAR(S4) paddy Frag_sum: NUMERIC(11, 2) rain_index: DECIMAL(11. 2) |
oo NUMERIG(11,2)  |sjp— — | H posay_Fraq_avy: NUMERIC(T 1. 2) I ﬁ T |
NUMERIC(11, 2) paddy_Frea_3: NU! Ica . thl_lab < 1
MR T 3 F7H| [posarrroa s numenica i 2) e TeoeR PrRT | L] !
IARCHAR(S) I [ b A A ear: INTEGER [ PK ] [b—t——— !
(RSN ON TN | pacdy_Freq_10: NUMERIC(11, 2} o NTeoen (oK | | i L
ubwel_cn IC(9)
un: VARCHAR(1) | 11 Jrutzwel_ent: NUMERIG(S) day: INTEGER [PK ] |
Ain: VARGHAR(254) ||| lwbwelpaddy area: NUMERIC(11. 2) r — k
I VARCHAR(S) [ FK] I | ‘ | | rain_indax: DECIMAL(11, 2) -
______ T Lt fF————— ARGHARIS) [PK)
4 1 | INTEGER [ PFK |
|

n_waterbudget

tbl_lab_paddy_drought_paln

1 INTEGER
EGER [PK
ITEGER [PK ]
SGER [PK]

[PFK]
1

IUMERIC(11, 2)
VARCHAR
WERIC(11, 2)

sigun_cd: VARCHARIS) [ PFK |

rice_area: NUMERIC(11, 2}
pre_paddy_area_rate: NUMERIC(S, 2)

pre_walersupply_area_rate: NUMERIC(S, 2}
laft_paddy_area: NUMERIC(11. 2)
lalt_paddy_area_rate: NUMERIC(S5, 2)
|aft_watersupply_area: NUMERIC{11. 2}

lant

area_rate: NUMERIGS, 2)

tol_lab_rain_farm_drought_index

station_id: INTEGER [ PF |
vear: INTEGER [PK]
month: INTEGER [ PK |
day: INTEGER [ PK |

rain_index: DECIMAL{11, 2}

bi_lab_rain_index_spi6
station_id: INTEGER [ PFK |
year: INTEGER [PK]
manth: INTEGER [ PK |
day: INTEGER [ PK ]

thl_lab_field_drought_pain
[sigun_cd: VARCHAR(S) [ PFK |

field_arsa: NUMERIG(11. 2)

pre_field_area; NUMERIC(11, 2)
pre_field_area_rate: NUMERIC(S, 2)
pre_watersupply_area: NUMERIC{11, 2)
pre_waiersupply_area_rate: NUMERIG(S, 2)
laft_Tield_area: NUMERIC(11, )
|aft_field_area_rate: NUMERIC(S, 2)

laft watersupply_area: NUMERIC(11, 2|
|aft_watersupply_area_rate: NUMERIC(S, 2)

|
|
|
[
[ ety
|
|
|
|
[
|

|
|
|
|
|
pre_watersupply_area: NUMERIC{11, 2) |
I
|
|
|
|

1_lab_budget

rain_index: DECIMAL{11. 2}

F:

thl_lab_disaster_insurance

sigun_cd: VARCHAR(S) [ PFK]

[sigun_cd: VARCHAR(S) [ PFK 1

plan_total_sum: NUMERIG(11)
pain_municipal_sum: NUMERIC(11)

pain_treasury: NUMERIC(11)
pain_municipal_anared_tax: NUMERIC{11}
pain_provincial_sum: NUMERIC(11)
pain_provincial_major_shared_tax: NUMERIC(11)
pain_provincial_minor_shared_tax: NUMERIC(11)
pain_provincial_etc_shared_tax: NUMERIC(11)
resull_total_sum: NUMERIC(11)
result_municipal_sum: NUMERIC{11)
resul_treasury: NUMERIC(11
result_municipal_ahared_tax: NUMERIG{11)
resull_provincial_sum: NUMERIG(11
result_provincial_major_shared_tax: NUMERIG{11)
result_provincial_minor_shared_tax NUMERIG(11)
result_provinsial_sts_shared tax: NUMERIG(11)

member_snt: NUMERIC(11)
member_area: NUMERIC(11, 2)
norm_narvest: NUMERIG(11, 2}
avg_nharvest: NUMERIC(11, 2)
survey_harvest NUMERIC(11, 2)
damage_rate: NUMERIC(11, 2)

damage_money: NUMERIC(11, 2)
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2) 4= X

= EPAPN

A¥ ERD

o VARG (P

=ose vARCHARESY)

=510 VARGHAR(ZS)
=D/ VARCHAR(E) [ PK

e varGHARSH)
vt

VARGHAR(10) [ 7K
TS INTEGER (PK)

23]

¥
|

== VARCHAR(10)

e
|

!

VARCHAR(Z) [P
inTEGER (#r ]

CHAR(T)

2 Nuuzmcv 2

NtegER [Fax)
FAR(TY (A<

i - INTEGER [kl
BH cRi

[Baooc) NiEcER
et =" INTEGER: (7K
5 InTEGER [P% ]

21 INTEGER [PX ]

=

% A1 DECIMAL(T1. 2)

ZEeE noveen 2
Niwemicirt.2)

N= == VARCHARIE) 1PFK

e
= 2= VARGHAR®S) (PP
rens omerca)
UMERIGL1, 2)
s e 2)
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o] 718 353 492 [2015d@ ¥ 7}=93& X Y9E]
TN 766 105 13.7 ]
oroF [ 742 190 25.6 _
Ax| 75 4 5.3 ’
M| 2,583 185 7.2
A | 2255 75 3.3
AA| 7,231 270 3.7
== 2135 52 2.4
M| 1.220 89 7.3
22 (=5 | 65 6 9.2
XX | 109 24 22.0 ]
A 2,015 85 4.2 :
croF | 1.687 14 0.8

178 | =7t mae M FIt7IHol 2st A7)



> X

= E2rhE R ool A4

=7 93, 37 7&; i];ﬂ: T AEE 5 @ o At =

= ’ o, & ‘;'-< == = ZA %

T 7,3%8ha 7HEIN S 2 8329 5 3970 AAA A A 7}1:; o
= Zo] kA s)o]

X994 maliﬁ)i&]

- a

A | 7.35

2 1.029

&/l 548 5
gt ng
ij 4.360 %:J
= 270 ol
85 1,151 i

E Zehre
010 im]jgtooﬁma A8 T A E A
= JFEE) . DL- = A 9%¢] 7}Eys il
Um—i]— 1 RS EA] dAl x Ao 1SS X9t
EAl X9 (3970)F 41% Al o] ﬁa‘ﬂ;;r 167] Aoz

IT
H 5-4) 2015 =1} @ L5 SHXY
==

20159 HEAH FH A )

p[e:]=:]
= X|XH

Op
Y

1674

re
2
oy
lgy
Fd
oin
=

oy
[0
oy
ol
>

ol
0x
M
oin

771
8l

ox
Ao
Mo
rA
M
0x
4
>
oin

X
5% A =72 o XNE =8 | 179



H 5-5) 20154 S&f(=+gt

ISmal HA S LfchA| =

Al 2 RS | DR | Oshg Al 2 NHEA | OpPA | Ijohs
= (re) (re) (%) = (re) (re) (%)
ol A | 12,552 | 1,029 8.2 A7 106,114 | 1,157 1.1
5| Zst | 11,621 | 1,004 8.6 Ots | 18,931 141 0.7
S 2x | 937 25 2.7 ¥z | 13,310 147 1.1
A7 | 28,730 | 548 1.9 Atz | 23447 | 184 0.8
o= | 6,579 363 5.5 - ML | 7,250 39 0.5
A YT | 1,636 80 4.9 S| EY | 5499 60 1.1
o™ | 3754 | 79 21 T o] 5390 71 1.3
T | 3,424 21 0.6 O& | 15,710 125 0.8
3t | 13,337 5 0.0 235} 2,800 103 3.7
A | 50,639 | 4,360 8.6 27| 4,808 246 5.1
22 | 6,063 | 742 12.2 olg | 8969 35 0.4
S£ 266 | 82 | 509 ] & A 205266 7.358| 36
1M | 3,488 289 8.3
QROF | 2,442 324 13.3
glM | 4807 | 520 10.8 [2015@ B (=+2) 71&9 3
el | 10,080 60 0.6 Ad e
. =X | 2,200 76 3.5
S ¥ | 2121 366 17.3
= | 1,364 90 6.6
=354 | 408 115 28.2 2
A | 2,840 395 13.9
x| 4,158 710 17.1
MM | 3,776 328 8.7
Ol | 1,789 3 0.2
53X | 2,583 185 7.2
AX | 2,255 75 3.3
A | 7,231 270 3.7
== | 2,135 52 2.4
= HE | 1220 89 7.3
g =1 65 6 9.2
T | 109 24 22.0
A | 2,015 85 4.2
CHoF | 1,687 14 0.8
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1. %% %(2015.06.02. ~ 2015.06.28.) £4]
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7HEro] APE 2015060258 2015.06.28.5 “Frds AWREWA FA A o]
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B 5-8) AEE £X Z42H2015. 6.27 7|&)

(=42 mm)
F2 | "E | AM | A | ZY | =28 | &Y | M2 | HY | F¥dE | Y | WHF
2015 | 766 | 635 | 541 | 953 | 719 | 843 | 1153 | 751 | 781 | 535 | 107.1
A | 978 | 920 | 703 | 723 | 923 | 832 | 931 129 | 883 | 1262 | 1384
=
CHHl | 783 | 69.0 | 770 | 1318 | 779 | 96 | 1175 | 582 | 884 | 424 | 774
(%)
2014 | 280 01 | 144 | 325 | 558 | 11.3 87 | 231 | 361 | 304 | 8383
H 5-9) AZY 22U 24(2016.06.27. 7|1&)
(242 mm)
6.13 aoto
& | 0]M 6.13/6.146.15/6.16/6.176.18/6.19/6.206.21/6.22/6.236.24)6.25/6.266.27| ..
(A =T
M2 | 15 |0.7/51/0.0[1.1/29/0.8(2212.2[0.1/0.20.1(3.4(14.6[32.4[0.7] 1
oI | 15 |0.8/10.7/0.0/0.0/0.0/0.0/0.0/28.8/0.0/0.0/0.0/0.0/1.717.9/0.0] 1
271 1 107111.7/0.0/0.0/2.6/0.8]0.0/20.2/0.0/0.0/0.0/0.0/1.8[16.5/0.0] 1
2| 15 |3.9/28/00/1.3/7.0/08/0.1/4.2/0.0]1.1/0.2/11.111.3160.6/09] 1
=2 | 15 |05/06/0.0/05[0.0/0.0{/2.110.7{0.2/0.10.0(3.1|8.7 |45.4{0.0] 1
=z | 15 10.1/6.8/0.0/0.0/4.9/0.1/0.0(11.4{0.0/0.4|0.0(10.6/15.0[34.9[0.0] 1
M= | 15 10.0(32.0/0.0/0.0/8.3/0.1/0.0[16.8/0.7|0.00.0(0.0(23.4/29.2[48] 1
M| 13 10.0(4.8/0.0/0.0(3.7/33|0.3(17.6/0.0/0.0/0.0(2.9(32.389[1.2] 1
A2 | 15 |04/101]00/44/00/03|1.4/15.4/02/02/0.1/0.0/8.7(46.8/ 0.0] 1
a4 | 7 100/0.1]/02/02/0.1/0.0(10.9/4.1/0.1/0.0/0.0/0.022.7014.7/103] 1
Hz=1 4 100/00/0.0|1.8[21.900/0.0(02/0.7|1.8/0.1/50.3]17.9/43/80] 0
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(HE 5-10) 20153 TUEHH| U Uk

i

(==
Td 2015
= rAss L PAss 55
06 - 02 3 3 0.4 0.4
06 - 03 3 6 0 0.4
06 - 04 3 9 0 0.4
06 - 05 2 11 3.2 3.6
06 - 06 3 14 0 3.6
06 - 07 3 17 0 3.6
06 - 08 4 21 1.3 4.9
06 - 09 4 25 0 4.9
06-10 4 29 0 49
06-11 3 32 1.7 6.6
06-12 3 35 0.7 7.3
06-13 3 38 0.7 8
06 - 14 3 41 5.1 13.1
06-15 4 45 0 13.1
06-16 5 50 1.1 14.2
06-17 5 55 2.9 17.1
06-18 7 62 0.8 17.9
06-19 7 69 2.2 20.1
06 - 20 6 75 12.2 32.3
06 - 21 7 82 0.1 32.4
06 - 22 7 89 0.2 32.6
06 -23 8 97 0.1 32.7
06 - 24 9 106 3.4 36.1
06 - 25 10 116 14.6 50.7
06 - 26 9 125 32.4 83.1
06 - 27 8 133 0.7 83.8
06 - 28 7 140 0 83.8
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Z016-06-03  2016-06-05  Z016-08-07 Z016-06-09  2015-06-11 2016-06-13  2016-06-15  2016-06-17 2016-06-13  2016-05-21  2016-05-23 2016-06-25  2016-08-27

SIM BN - TEE

—o- THE —e- 2015

635 635 3.5

1. 151 151 151 1s. 15/
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'éwl' A=) Igll_j 50| i (=] ks |
22 5 22 X

06 -02 3 3 0 0

06-03 3 6 0 0

06-04 2 8 0 0
06 - 05 2 10 04 0.4
06 - 06 2 12 0 0.4
06 - 07 2 14 0 0.4
06 -08 2 16 0 0.4
06 -09 2 18 0 04
06-10 3 21 0 0.4
06-11 3 24 3.1 3.5
06-12 3 27 0.1 3.6
06-13 3 30 0.8 4.4
06-14 3 33 10.7 15.1
06-15 3 36 0 15.1
06-16 4 40 0 15.1
06 -17 4 44 0 15.1
06-18 5 49 0 15.1
06-19 5 54 0 15.1
06-20 4 58 28.8 43.9
06 - 21 4 62 0 43.9
06 -22 4 66 0 43.9
06-23 5 71 0 43.9
06 -24 5 76 0 43.9
06 - 25 5 81 1.7 45.6
06 - 26 5 86 17.9 63.5
06 -27 6 92 0 63.5
06 -28 6 98 0 63.5
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H 5-14) WAHE| U 228 24

- B4 2015
ze xy ze X
06 -02 3 3 0 0
06-03 3 6 0 0
06-04 3 9 0 0
06 - 05 2 11 3 3
06 - 06 2 13 0 3
06 -07 2 15 0 3
06 -08 3 18 0 3
06 -09 3 21 0 3
06-10 3 24 0 3
06-11 3 27 04 3.4
06-12 3 30 3 6.4
06-13 3 33 3.9 10.3
06-14 3 36 2.8 13.1
06-15 3 39 0 13.1
06-16 4 43 1.3 14.4
06-17 5 48 7 214
06-18 5 53 0.8 22.2
06-19 6 59 0.1 22.3
06-20 6 65 4.2 26.5
06 - 21 5 70 0 26.5
06 - 22 5 75 1.1 27.6
06 -23 5 80 0.2 27.8
06 -24 5 85 1.1 38.9
06 -25 6 91 1.3 40.2
06 - 26 6 97 60.6 100.8
06 -27 6 103 0.9 101.7
06 -28 6 109 0 101.7
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H 5-15) BULOiH| 20168 T= B X=2(06.02~06.28)

- YUHLE 2015
(%) X=2(%) BACHHI(%)
06 - 02 75.6 63.8 84
06 - 03 74.8 62.7 84
06 - 04 74.2 61.8 83
06 - 05 73.7 60.4 82
06 - 06 73.6 60.3 82
06 - 07 72.6 58.8 8
06 - 08 72 57.6 80
06 - 09 7.4 56.9 80
06-10 70.4 55.8 79
06-11 67.9 54.9 81
06-12 67.6 54.1 80
06-13 67.3 54.1 80
06 - 14 66.9 53.9 81
06-15 66.5 52.3 79
06 - 16 66.1 51.7 /8
06-17 66.2 51 /7
06-18 65.9 50.5 77
06 - 19 65.9 49.8 /6
06 - 20 65.8 49.8 /6
06 - 21 66.8 49.8 75
06 - 22 66.8 49 /3
06 - 23 66.9 48.2 72
06 - 24 67.7 47.6 70
06 - 25 67.6 47.2 70
06 - 26 67.8 47.7 70
06 - 27 68.4 49 /2
06 - 28 68.6 49.1 72
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T 5-16) 2

MZAA| ECHH] 20154 X22(06.02~06.28)

- R4S 2015
(%) X2(%) HALHH|(%)
06 - 02 60.1 78 13
06 - 03 59.4 7.5 13
06 - 04 58.9 7.2 12
06 - 05 58.6 6.9 12
06 - 06 58.5 6.9 12
06 - 07 57.6 6.9 12
06 - 08 56.9 6.6 12
06 - 09 56.5 6.1 1
06 - 10 55.9 5.5 10
06-11 54.3 5.2 10
06 - 12 54.4 5 9
06-13 54.2 4.7 9
06 - 14 53.9 4.7 9
06 - 15 53.6 4.7 9
06-16 53.2 a7 9
06-17 52.7 4.7 9
06-18 52.3 4.6 9
06-19 52.2 4.5 9
06 - 20 51.9 4.4 8
06 - 21 51.6 4.4 9
06 - 22 51.8 4.4 8
06 - 23 51.9 4.3 8
06 - 24 52 4.3 8
06 - 25 52.2 4.2 8
06 - 26 52.4 4.2 8
06 - 27 52.9 4.2 8
06 - 28 53.3 4.2 8
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B 5-17) 295 HAH| 20159 XM£48(06.02~06.28)

an YRS 2015
(%) HN42(%) (%)
06 - 02 74.1 52.3 71
06 -03 73.4 51.2 70
06-04 73 50.5 69
06 -05 72.6 49.4 68
06 - 06 72.4 48.1 06
06 - 07 71.2 47.3 06
06 -08 70.9 46.7 66
06-09 70.3 45.8 65
06-10 69.5 45 6b
06 -11 66.9 44.2 06
06-12 66.6 43.8 06
06-13 66.2 43.4 06
06-14 65.8 43.2 06
06-15 65.6 42.9 65
06-16 65.3 42.9 06
06-17 64.9 42.3 65
06-18 64.5 42.3 06
06-19 64.4 41.9 65
06-20 63.9 41.8 65
06 -21 63.6 414 65
06 -22 63.5 414 65
06 -23 63.1 411 65
06-24 63.2 40.6 64
06 -25 62.9 40.3 64
06 - 26 62.9 40 64
06 - 27 64.4 49 76
06 -28 64.7 50.2 78
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A34d 20169 F/7HE A& A Y

1. = 7FEY3s A9(2016d) ¥4

S %‘Eh AL, Ad, AHE 2 AEAST 5 5H AAAA ThEol
W AEe] & % 1024lha 7HEYEH o] WAE ALy R AL Y 2
A ZpA = Aokt o g2 2877hacl Al I &7 wAstE 0w AuA A gy 78] H A
Hlgo] 7hd & Ao EIE Aleh o w 278% Zheddle&s UEWAY. =71
galHAe] 7h4 2 ArE Agds I ggow AgER (YR Fo=
LHEFSL T

(B 5-19) 20164 X2 = 7|2 LGHRE H|g
x| |34 H % (ha) HI2(%)
=7 10,241 100 SEn  15%
533 (590ha) (157ha)

= 157 15 c e
msE

=4 1,090 10.6 ans
mEY

e 2,048 20.0 —
= e

e 6,118 59.8

a8 238 2.3

ad 590 5.8
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(# 5-20) 20169% = 7tF HoHHA X OSHX|GE

= MR | DeRE | Ipe e | Es | mEe | e
= (re) (re) ) - (re) (re) )
o] 5,137 157 3] Z= | 10674 50 51
== 5,137 157 3.1 =t 0774 172 08
M 194,226 1,00 07 opt 16915 1 01
| 657 3 01 sor | 10238 714 70
= 7479 L WL ol 2w | 8 50 06
== 9570 ® 0/ o | 175/ 619 53
O 11,061 8 01 T ) >
Mt 21415 115 05 T oms - o
At 1255 % 02 & ' :
2 = 21,308 ) 01 ARE | 10359 2877 278
it 1,94 5 03
=00 | 10884 20 18 A | 048 Z: 15
M 10902 188 17 = 895 i 05
ZDF 6,542 % 05 2 = 14,830 70 05
=M 10,067 268 27 &= 14,665 102 07
Offt 1232 6 00 | 4,902 15 03
Efpt 9575 0 03 & | 697 10 01
M 131,448 2048 16 M | 366 50 17
T 3377 2.0 07 A 483 47 10
ot 13280 1020 08 op4 4677 3 02
ot 1898 8.9 04 30 | 678 o 12
A 1538 2624 17 =y
] 11,061 2181 20 :;H ;g ;;i 11(')67
2 23,166 2774 12 gb_q T = 0
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= Iﬁ E”é?i 165501 ;é EY 6D 10.241 26
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