Assessment of Agricultural Drought Using Reservoirs Information
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SWSI= m]=¢] DRP(Colorado Drought Response Plan: 1981)ell A 7%, A st F%, AF% A=
AHEE] RS b ARE JIEEAT o] AFo] VEAQ A §99] 7 FEAAEY] € A
A Asg FAAS F Atstste] FEUETTE Tt o|ERYH 4o FUSE X TR v 2T
55 A ol o] &3t 7t QA HEAFEN] FATE AFEEE AR Eq (DR %49
).

aX PN, +bXxX PN __+cX PN _+d>x PN  —50
SWST= & SR (1)

o714, PN Hz#HEEoH, a, b, ¢, de 7 FEJAAY] 7FeAF(at bt ctd=1), sp= HAAH

(snowpack component), pcpEt A5 AHprecipitation component), sft 3 FE 2 R (streamflow

component), rst AFZF<S A (reservoir component)©]t}.

WAl ¥Ue AFAE TP §FTAR0] QoA AEel FBS AL ANE G5,
A5A F9% 2 A5Fon A9y R T AR FRAGES B ARARYE, AFAGE

By A4 A5FES ARSI 7RSS 37
SWSDz} st er Eq. ()7 &3 ¥
ax PN, +bx PN;+cx PN, —50

12

CEERE

ASWSI=

SWSI&= ASWSI(Agricultural

(2)

o714, PN H|ZIHEEO|H, a, b, ¢, dE & FwAA9 7t5AlIF(a+b+c=1), st AFAAFH
(reservoir storage component), ift 54U H(reservoir inflow component), pcpt 451 AH(precipitation

component)©]t},

3. W 2 gHARY $3
3.1 g3+Y

2 AT R 24U WAL oF 17,537km* o2 4719 t@(F4EF, Aud, S, W
s o g o]Fojz] glom 21749 FAH] 23] vk AU GS A7 1994, 19950l 2 THE
71%0] g 200190 % B 7HES AL Ao vy ok 2 4dYe] wdAY e Hrksh] 9ls)
o] F249 U vAEAFA F 26110(FZFEF 131070, Az 14670, F74 8l 29770, w7452 85870)2
FaATEd WNEA, FaAEAS AR WA qFE7F 25 5438 de] 2% Bxsks 749 A
FA (o}, ode, &4, A, W3, v, Fo)E AGsthTable 1, Fig. 1).

reservoirs in Geum river basin

Table 1. Information of selected seven agricultural

® Reservoir
Rank | R . Effective storage | Irrigation area
an eservoir
(103m?) (ha)
1 Daea 55,270 8,382
2 Yedang 47,103 6,917
. 3 Tabjeong 31,927 5,713
e 4  |Gyeonhcheon 25,604 7,738
5 Baekgok 21,750 2,613
10 20 4Okm -
Fig 1. Selected seven agricultural 6 Miho 13,872 2,499
. . . 7 Gui 11,639 2,753
reservoirs in Geum river basin
3.2 9FARY +7 % 7+
AEARE B4R Ane) 177 A4RE 20 ARE ALANUG. ST AWE THESE A4
317] 918 #=2 16719(1991-2006)9] € A4-x5 S TAWAHIDW: Inverse Distance Weight)S o] &
ol FUBSE AU Fig. 2). AFFARE FHEEFA] YA LB 2YRIVS)) AES
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o] &3 =l 1671d(1991-2006) Fete] AAE 77 Ao e 98 dA5FS =35t 9T A5
g2 Astgnt. =3 F459e FYUEAT 23 A4S 98 3R TIUUDEYE ATEHE ZA
B dAFH AEE S35 Wd 7t FEste] £ 1904 EH 2 ATEFIA TG (Fig. 3). FUFAEE
ASAz el FEAR At PRMSEHE o]&3ste] AHASITH PRMS+= "la USGS(U.S. Geological
Servey)oll A 7|kt Rgor FREY KPR Y¥xm= DEM, EYE, EXo&E, AL, 714A a7}
AREETE 1966 35-E 2001374 €9 F9o® nAd u/E4E o]&3te] 1991d5-E 200637141 o

TAFS Akl

Fig 2. Monthly
precipitation map
(January, 2001) each water district

(a) Reservoirs (b) 41 administrative district (c) 94 water district
Fig 3. Computation procedure of monthly reservoir storage of

4. 98 AFA 99 ASWSI 3-&
4.1 5Q7HEAST A4

ASWSI®] A&& flate]l 4 598 AFA Foo AL
sto] Hy 9 RFAXE AT o5 nlgo s 7 )
WHol| o8] 75 AISS AAste] ASWSIS 24313t Table 2% Mekee WHH
P9 9 FEJAA tEAgelth. FEAAY] B xS EY A
ASWSIA ] #-&3te] 1991RE 200674 AAR 7AAFA o] o
At Fig. 4= iAoz o9, §4AFAY a7l wd7HEATE Fdste] vebd 1dle)t) Ak
SA7HEAT ghol 90T o] §- SAg hE o ® ALY 1994, 19959, 200199 7Has 2 s
Ao AEY FU/EATFE 19949 7€3 99, 19959 6ol 23 JHE(FHE, 1995)¢] vl z}
-3.15 -2.48, -3.37% YER 3L, 2001d 59 ZAS MR @A F AL 200D tiske] -3.28S vER
mF AdstE e gdsta Yrk(Table 3).
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Table 2. Weighting factor of hydrological components in Yedang reservoir

Month
1 2 3 4 5 6 7 8 9 10 | 11 | 12
Up Precipitation 0.35/0.30(0.30|0.56(0.71]0.75|0.63]0.63|0.52]0.45|0.41{0.33

stream| Reservoir inflow |0.65|0.70(0.70]0.4410.29/0.25|0.37|0.37|0.48|0.55|0.59]0.67
Down Precipitation 0.21]0.22/0.31/0.45]0.54]0.74]0.81]0.81/0.70|0.44|0.39|0.25
stream | Reservoir storage|0.79(0.78|0.69]0.55[0.46]0.26{0.19]/0.19]/0.30|0.56|0.61]0.75

ASWSI, Yedang reservoir ASWSI, Gul reservoir

District Component

Yedang

ASWSI

hbhoddbioanmwason
ASWSI
bbb iloanvwasa

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Year Year

Fig 4. Average ASWSI from 1991 to 2006 of Yedang and Tabjeong reservoir
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Table 3. ASWSI of selected seven agricultural reservoirs in 1994, 1995 and 2001

1994 1995 2001

5 6 7 8 5 6 7 8 3 4 5 6
Daea 0.70 | -2.30 | -3.35 | -1.67 | -2.69 | -8.45 | -3.20 | 2.77 | -0.17 | -1.68 | -2.29 | 0.7
Yedang 0.71 | -0.17 | -2.68 | 0.79 | -2.01 | -3.23 | -2.22 | 3.96 | -0.56 | -1.81 | -3.20 | 0.66
Tabjoeng 0.34 | -2.22 | -2.94 | -2.01 | -2.96 | -3.36 | -3.34 | 3.23 | -0.55 | -2.21 | -3.29 | -0.17
Baekgok 068 | 032 | -283| 063 | -1.77 | -3.20 | -1.68 | 3.59 | -0.95 | -2.05 | -3.42 | 1.26
Gyeonhcheon| 1.23 | -2.11 | -3.30 | -1.84 | -2.74 | -3.42 | -3.25 | 2.78 | -0.24 | -1.82 | -3.43 | 0.22
Miho -0.08 | -0.18 | -3.20 | 0.58 | -2.06 | -3.39 | -1.48 | 3.49 | -0.67 | -3.19 | -3.84 | 1.13
Gui 0.67 | -2.28 | -3.72 | -1.51 | -2.63 | -3.556 | -3.21 | 1.99 | -0.74 | -2.16 | -3.48 | 1.19
Average 0.61 | -1.28 | -3.15 | -0.72 | -2.41 | -8.37 | -2.63 | 3.12 | -0.55 | -2.13 | -3.28 | 0.71

Reservoirs
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Fig 5. Monthly ASWSI maps in 1994, 1995 and 2001
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Fig 6. Comparison with another drought index in drought period (1994, 1995, and 2001)
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Fig 8. Comparison with another drought index in 2001
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