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Drought Assessment of Agricultural District
using Modified SWSI
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ABSTRACT

The purpose of this study is to assess agricultural drought using modified SWSI(Surface
Water Supply Index) in Ango and Anseo agricultural district. Precipitation, reservoir inflow and
storage data were used for input data of modified SWSI. Precipitation data was obtained from
KMA(Korea Meteorological Administration) and reservoir storage data was obtained from
KARICO(Korea Agricultural & Rural Infrastructure Corporation) and reservoir inflow data was
simulated by SLURP(Simple LUmped Reservoir Parametric). SWSI based agricultural drought
index was evaluated for the period of 1983 and 2001. As results, for the drought
periods(July-1994, June-1995, May-2001) agricultural drought indices represented extremely
drought states. The result was compared with PDSI and SWSI and checked the applicability of
the suggested index in our agricultural drought situation.
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FIGURE 1. Study area
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FIGURE 2. Reservoir storage
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TABLE 1. Calibrated parameters of SLURP

Parameters Water Urban bare— Wet—Grass= o Paddy Upland

ground land land —crop
Initial contents of snow store(mm) 8075 344.70 9588 00 1604 1346 2369 6109
Init. contents of slow store(% of max) 50.0 82.6 317 00 53.4 58.0 234 52.7
Maximum infiltration rate(mm/day) 200.0 64.4 1799 10.0 414 89.9 78.6 60.3
Manning roughness, n 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Retention constant for fast store 1.0 50.0 50.0 1.0 50.0 50.0 50.0 1.0
Maximum capacity for fast store(mm) 00 2015 687 00 3183 2871 179.0 181.1
Retention constant for slow store 1000,000.0 66,950.0 32,170.0 10.0 17,550.0 34,530.0 79,970.0 52,010.0
Maximum capacity for slow store(mm)  82,300.0 22,330.0 75900.0 100.0 8417.0 13,730.0 71,150.0 15,220.0
Precipitation factor 1.0 0.8 1.5 0.8 0.8 0.8 0.8 0.8
Rain/snow division temperature(C) 1.0 1.3 00 00 0.0 16 2.0 0.0

Gosam reservolr

| m Precipitation — Inflow |

Inflow {cm sy
g
Precipitation {(mm

a0 a1 a2 a3 2 a5 86 a7 a8 a9 50 91 92 93 94 95 96 97 98 99 oo ol
‘Year

Geumgwang reservoir
5 5 m Precipitation — Inflow

Inflow (cms)
Precipitation &mm?

‘Year

FIGURE 5. Reservoir inflow
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TABLE 2. Statistical reservoir inflow of each year
Year Gosam Geumgwang
Max. Min. Ave. Max. Min. Ave.
1980 220.9 6.1 49.3 150.3 4.1 33.4
1981 346.9 3.8 56.1 235.8 2.0 38.4
1982 120.1 3.2 235 775 19 16.2
1983 131.6 2.0 22.4 92.0 1.7 15.8
1984 219.3 1.7 40.2 149.7 1.3 27.8
1985 119.3 4.7 40.3 83.9 4.4 30.1
1986 158.6 25 335 117.3 2.4 25.3
1987 339.9 25 72.9 281.0 2.6 53.7
1988 322.8 16 33.9 242.8 11 25.1
1989 119.3 19 41.9 88.8 15 315
1990 527.3 76 97.7 368.2 55 68.3
1991 235.6 34 49.8 172.3 2.8 35.3
1992 130.6 2.5 34.1 108.2 2.0 23.9
1993 1845 2.5 41.2 1315 1.7 28.6
1994 1195 2.1 36.7 93.7 1.8 25.4
1995 417.0 34 59.8 316.4 2.0 41.0
1996 1485 2.4 33.4 117.0 1.8 22.5
1997 1785 1.9 39.2 109.1 1.2 26.8
1998 422.3 2.7 70.2 297.0 2.4 486
1999 317.7 3.7 64.0 235.5 2.9 44.3
2000 205.5 2.1 47.0 153.0 2.1 33.1
2001 128.2 1.8 26.7 95.7 1.2 18.8
TABLE 3. Statistical reservoir inflow of each month
Month 1 2 3 4 5 6 7 8 9 10 11 12
Max. 88 172 616 975 970 2037 3469 4223 5273 1193 465 38.0
Gosam Min. 19 17 19 1.9 1.8 4.6 32.2 178 19 18 16 17
Ave. 48 47 107 171 278 421 1652 1359 1087 236 73 50
Coum- Max. 80 150 458 684 709 1649 2810 3164 3682 89 360 303
Min. 16 15 15 1.8 1.2 2.2 25.7 9.7 12 12 11 13
EWANE Ave. 38 39 82 123 201 311 1188 949 714 154 53 41
% 2, % 3% 129 5% SLURP 2¥& o] 7] fAlAE &FFAUe FtEdd JF
gotel mi ¥ FYAFA mo® AfY & WAL FEQ }%— A4 249
e dEw/gue gad Aol 4% FEAdEe BASden B8
ook &tt}., Shafer and Dezman(1982)2
A FFRER G AP 2 2 7t g FEAdA FEe JdS F7hek
FEAAEY W B xge] srirs
SWSIZ ol g3le] vUMEASE 44 g
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TABLE 4. Weighting factors

District Component Month
1 2 3 4 5 6 7 8 9 10 11 12
Up Precipitation 058 0.64 057 056 049 051 034 039 028 041 067 0.64
Ango stream Inflow 042 036 043 044 051 049 066 061 0.72 059 033 0.36
Down Precipitation 0.19 022 034 044 055 076 082 079 065 042 039 0.28
stream Storage 081 078 066 056 045 024 018 021 035 058 061 0.72
Up Precipitaion 056 060 056 056 049 051 034 040 030 044 067 061
Anseo stream Inflow 044 040 044 044 051 049 066 060 070 056 0.33 0.39
Down FPrecipitation 020 023 034 044 054 074 082 079 065 042 039 0.28
stream  Storage 080 0.77 066 056 046 026 018 021 035 058 061 0.72
TABLE 5. Level of agricultural drought index
Index Drought level Index Drought level
More 4.0 Extremely wet -1 --19 Slightly drought
3 -39 Very wet -2 - -29 Moderately drought
2-29 Moderately wet -3 - -39 Very drought
1-19 Slightly wet Less -4.0 Extremely drought
-0.9 - 09 Normal

Accumulated probabilty

7% FRAA AguHel slelg A7
7V ATE ASHE Mckee et al.(1992)2] W
& AEa. ¥ 45 A5E 7 g7
A SRR FHFR o),

A8 g5l SR Wz g
AFAE olgstel 4 20 olste] U HEAS
2 st w2 FRATA A
Azt 198397 E J1%E AR 198397
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Ango agricultural district
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FIGURE 7. Agricultural drought index(1983~2001)
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