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Abstract

To quantitatively investigate the nationwide drought characteristics and to compara-
tively evaluate the 1994-1995 drought with several past droughts of significant mag-
nitude regional frequency analysis is made for the meteorological stations in each of
the 47 subbasins covering the whole nation. With monthly precipitation data for the
period of records at the stations in each subbasin low precipitation data series of
various durations are formulated with the running totals of monthly data and fitted
to probability distributions. The method of L-moments is used to determine the unbi-
ased parameters of each distribution, and using the best-fit distribution for each
subbasin the low precipitations of various durations with return periods of 5, 10, 20,
30, and 50 years are estimated. The drought frequency maps are drawn with the low
precipitations determined for different durations and return periods. Based on the
drought frequency analysis the drought of 1994-1995 is evaluated in its severity and
areal extent in comparison with four other past droughts of significance. The current
practice of safety standards for the design of impounding facilities is also evaluated
with reference to the recurrence interval of the severe drought, and a recommenda-
tion is made for the future design standard.
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U FEAIEV AAH o2 A e = 7] AR
1960 dolg o3| el SAE 7HEo] B EH Hf
I E Yol o, 2% '94-'95 L 7HE
Az X49A He] g Fajl o Ao 2l F43]
d Aog deiA At mepd, & Aol A= vl
N7t 5 dAF ARE VISR AA F
87HE717H} 94795 MRS Alwe) A9 HAE
Aoz 24 BASIA ST 92 E SR
4§40l f78 4 USRS 4T/ 250 B
T F AFEU Y 7HE FEAEE A4S Fo)E L
~Moment | oj3] A FR = £ o 2H 7MEA]
£71704, A7) 73S A8

7VESFAG AP H HEEEZE T
W4 By 9l Generalized Extreme Value(GEV),
Generalized Logistic(GLO), Generalized Nor-
mal(GNO), Pearson Type-II(PE3) 3 5¥<4
Wakeby(WKB5) & AlgatHh. olE 57 &X3
o] i AA 2 L-Moment ¥l ezt o &
o HFHEXEEe BYx HZ(discordancy
measure), ©| 24 % (heterogeneity measure),
2 AgA A% (goodness of fit measure) & 715
o2 g3t

29z A8Y HAREY ] F S EEETH
F ZL qIFE ol&Ed FHEAEIIMEE QA
712t 5, 10, 20, 30, 50 71 &9-Fe] A71& F3
glom, 4770 AFHe] A&7, A@71ER
Z39 NEFEE AMRSd JERSEHNERE
(drought rainfall frequency map) & 243} th.
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E 1. AF94 1223 2 ey % AT (SF4

A 2IE)
order averaged year order averaged year
order order

1 3.00 94 15 15.65 83

2 3.86 81 16 15.69 85

3 3.98 87 17 17.57 92

4 4.57 67 18 18.35 79

5 4.98 76 19 18.51 90

6 6.51 66 20 18.98 80

7 8.53 91 21 19.08 88

8 8.92 75 22 20.37 69

9 9.61 72 23 20.53 71
10 13.75 74 24 21.49 84
11 14.16 70 25 21.86 89
12 14.25 77 26 22.41 78
13 15.02 73 27 22.96 86
L 14 15.25 82 28 25.16 68

22 FQI187|2e MY

A= A2 FQIMHE7IHE AAE 7] 8 A
29 AT SFRSZL VEINE

S FAEE AeFTdtd 2FH9ET € ASF A
d& AHtach ez, I 459 FFE
Holl A 7] 92 AMRE L Yl 109 715 B F
A (water year) 82 12709 ¥} AL}
o AFEE 1 FL FRH 98 F98 F,

Faof FB13 1997F 28

U dedE 2594 12709 771939 &8
AegFsled dAxd &9 FFAE Aoy
2 A= 8§ 13 g

B 1L E UL 7|Fo2 F e 12714 7}
o] Axd AR THE FAIEH, 9495
7bad A9 He} AR I A S
& &g A e 4 4] FHEVITHE B eAd
'81, '87,’67, 7611 9& & 5 Ut

3. 8 29 Xzo XAYEHA
31 JHESYREAG Y AA

SR E Aol A 3907 BE4 o] 1966
14 - 19959 649 74219 A5 & AMEEh &9
FAIG o A ete de] 7R A A&7
o] 3] H8381E 2 JIFA&7IE R BE5ad
BB 712 x] A|4Y (partial duration series)£ 24 &}
Aok FE71A Alge A& M e 4 85
29 ¥4 $FAE AEREE A&7 oot
$HALGE d& F, Al 2L gE 1A A 19
2 AAsta o] ghel A gk A&7 e Rt
F A1 F, F AR AL e A 2892 A
3o, o]o} EUg Hiy o 2 whE Mejg] o g
52 JHESERE AdE st (Stall,
1964 ; &84, 1972).
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ol mHlEHE AEE %o}, Haan(1977),
Matalas %5-(1975), Hosking®} Wallis(1993),
WMO(1989) 5& AEHQ Wioz AYH ¥&
TXxgoz wojd ARAEY #EAEA D=
E WAL o 20 E B ot vizs N FA4
(robustness) ol & ZA|7} A&& A A& v} Ut

metA, & At L-Moment %48 AL8-5}
of ujf MpE FEA A9l £A8 AT
o2 BEHAte] HE Had A 9o
(Hosking®} Wallis, 1993; Vogel#}Fennessey,

57



1993; Vogel %, 1993). L-Moments+ &&71%
29l E (probability weighted moment, PWM,
Greenwood 5, 1979; Hosking, 1989)¢] &A%
FEEY SAEAXY AYxFoz FAHY,
AEHY R slsel 23004 Belg A
288 F Ui, FEF2 wg HAE Y B ot
Yz} o) 4= & (outlier) 9] A el AN = §F430]
JE T o 7R AR S AL Ye A2 HrtE
1 Yth(Hosking, 1990).

AN BAE JAAE 2 B2 A B
o=g AFd 7P A dEEXFH viA™
2 oM sy, 884 FAYol IHE &
#9 w2 o) Bse BEREe) dE A
Z=2 #3}A "c(Lettenmaier$} Potter, 1985).

B AN BN L 54 4712 GAE AA
o|2olxn, 7} @Al A= L-Moments 2 %-8 A4t
© 2 &l ARF F9] o)
238 524, AY &EE
W5 BAo) A8 A &
FE¥ Y AAHF vh/fASe 4A F& A 2
t}(Guttman, 1993; Guttman %, 1993). A&7
z0] oA AAL A 2fdW 2 BSH AR
o] 29 x &%, Di(discordancy measure)Z A4t
st gt B340 BAA A= vlastA =AM, §
A B2z 2 9) Digko] AUAA 28 A5& 7|2
o] gl w3, 28 Ao 28 A4
Brislzl AEMe o)A HE, H
(heterogeneity measure)& A4HHA =# H<1
ojH FE3A Tl itk B, 1 < H < 2
ol FE5 o]AA 9 A¥o] Urk Wk, H
> 20" oldHolztn Hg}(Hosking#
Wallis, 1993).

BAX A5 o8] o) FAE TS AL o} FA
Az o3 AF99 A FHAHe] FU=A
3IH GERYE A5 AP AE, Z(goodness
—of-fit measure) & A4sHA| At

7+ Bx g (DIST) ¥ & A4e HFAH =] | Z
ST < 1.640]9H 90% A1F] A WA EXFE

1=I=1
TE

58

wolgolAl €.

Afde] #50d AR gL oA} ¥
7} 919 370 @AM 2T A AFE &E
89 A o iFE #ELE ARETE
Az HEgosA Afde dE AdTE
AREA HH olF HAF FEEEH Y Wi WFE
Abg-8tA #rt(Hosking, 1991).
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3.4 JlEeuAdel XL ZEA AT}

2 TN ANEEAE g HPE FER
¥8& Hosking(1991)e] #33 vF A= GEV,
GLO, GNO, PE3 2 WKB5 E¥&o|H, o|g &%
o 77} HEETA L AYFE B 20 BN v}
s} 2k,

H2 FIMaHE 2ZEs W 9Ee

FREH F(X) & X(F) w7 )
F(X)=exp [-(1-k(x - &) / a}'']
GEV X (Fy= & + & {1-(-n F)"}/k &ak
F(X)=1/[1+ {1-k(x - &) / a}"*]-
GLO | y(Fy= & + a[1-{(1-F)/F}T/k &ak
F(X)= @¢[k'In {1-k(x - &) / a}]
GNO | ¥ (F)=not explicitly defined &ak
F(X)= G[[(x— w+2/7)/
|27 1 4]y <0
PE3 F‘(X)=1—G[—(x—;z+ 2 /7)/ 0y
13871 4]y >0
X(F)=not explicitly defined
F(X)=not explicitly defined
WKB5 @ P L |Gk
X(F)= ¢ + Z(1-(1-F) }—3—{17(1—17) Y| oy.s

Byg 477 Afddg A" HESFHAE
& ANz AL oM AFT 471 IEEH
A }ol| whet 72 Hosking] Fortran Program
(1991) & 1dl2 o] g-3he] il o, 2FAE
2 37} ARS B3 ¥ YF M S B2y
¢ HAE¥FPo2 AYIFGUIE7IFZAIEL
41,1995).
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EAE RS

B 3. X|K7120d, MB0IZK TS RE(B4, A/RA:
GLO)

A&7zt

2 5 10 20 30 50
()

44| 86.15| 56.40| 41.61| 29.45| 23.14| 15.84
7Iz¥6| 188.23| 135.60| 110.04| 89.38| 78.78] 66.65
(¥)9| 420.15| 331.20| 280.53| 234.72| 209.15| 177.80
12| 797.09| 648.02{ 555.85| 467.52] 416.02| 350.61
15| 924.34| 743.99| 638.51| 541.31| 486.30| 418.10
1811136.01 929.73| 807.90| 694.86| 630.55| 550.47
21/1355.06 (1114.27 | 967.77 | 828.96| 748.73| 647.54
24)1701.89 |1482.60 | 1352.57 | 1231.601162.63 {1076.61
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38 2. 35 &8 7B (XIS712H: 12 09, xS
712+ 104)

F30% F1¥ 19974 2R

FFAE ad o2 A HE7HES-F T (drought
rainfall frequency map) & A3l Hch. ALR-8 7}
EX&7|17ke 6, 12, 18, 21, 2471 Qo]H, A& 7|3t
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3=7}(B1,B4,B5,B6) 7-13 %7+ (B1,B4,B5,B6,B7,B9) 7-15 w=7}+(B4) 4
27H(C2,C3) 9-17 27 (C2) 8
94295 | WAR) 12 | ganw) 15
E27F(H) 8 F27(H) 12
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