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Abstract

The weather accidents by global warming effect are increasing rapidly whole world. Flood
forcasting system and hydrological database are operated by almost all the countries in the world. An
objective of this study is to research revised methods of missing rainfall data and find more effective
revised method for this operating system. 194 rainfall data of the Han river basin is used. Arithmetic
average method, coefficient of correlation weighting method and inverse distance weighting method are
compared to estimate revised methods. The result from the analysis shows that coefficient of
correlation weighting method is best quantitatively among the 3 methods.

keywords : Rainfall Data, Revised Method, Real-Time Forecasting System, Average Method, Inverse
Distance Weighting Method, Coefficient of Correlation Weighting Method
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+ Fig. 1, Table 29} 2ot R He sFEYel 9 AE3ta o), SHRAA BE AL BHEALE 1Y
gk 19471 TM. $-2Fi540]a, A5 7|7H 2007d 1 Sh7loll= AlaE] 996 22 ofES WESIT Utk
HHE 9971H] 97H%°1‘:} T3 25 7HE2 108 A A G E 489 7P ke AES e
EE o] &3I4t 2 3ta, ol AHe| HAEA] B4 FRHAR Il
S aEste] RASG T3 Aol A= e
BAguHe] A9 uake] Adolnz AS HAo| o]
She Ao 47399 7P 7k AARES o] gElE
T 2 Aol glrhar shdale] 2 AFoME olF He-a)
Fd 3 uh e g o o
o T Y Vi, e C At} 7t B9l Wit A ik 127Km ol
wdd Pup gy S I .;:I au
_ P BT T g Lgd T 3.2 X Zo} M dhy
{ 4 fﬁjfsr & I
' S RANHE AET A9de g ARE 25
o2 ZHdsta O XA B % 35 939
HA7Y a2 e WHS AAske Aol Hdsie] A
HHAAFZ2XHE(RMSE: Root Mean Square Error)
& A9
1 N
RMSE = TVE(Rm(n)—RO(n))Q (4)
Fig. 1. Rainfall Observatories of the Han River n=1
Basin®
R, @ 24 +=Hmm)
A 29415 228 DataBases] - o] R, © 5 3mm)
AFsIG %ol 25 % HAguHezs A EHS N - ASAA A
Table 2. Rainfall Observatories and Most Adjacent Quartile Observatories
. . 2nd . .
Rainfall 1st Quartile . . . 3rd Quartile . 4th Quartile .
No. | Obserator Name Obserato: DI, il DI, Obserator D1, Obserator L,
: y | (Km) Obseratory | (Km) Y1 (Km) Y1 (Km)
Code Code Code Code
Code
1 10014010 | Woljeongsa| 13024010 14.8 10124120 17.9 10014110 5.7 10014120 94
2 10014080 Daegi 10014130 3.0 10014010 11.2 10014160 16.9 10014170 9.6
3 10014090 Gohan - - 10014120 94 10014170 3.3 10014140 104
4 10014100 | Beoncheon | 10014100 22.2 10014150 | 249 10034110 2.4 - -
5 10014110 JinBu - - 10014140 17.0 10014180 4.7 13034010 14.1
6 10014120 |HyeongGye| 10014010 54 10024160 10.2 10014210 11.1 10014120 11.7
7 10014130 | Jeongseon - - 10014010 11.2 10014210 16.9 10014170 9.6
8 10014150 SaBuk 10024110 94 10024010 179 10014020 3.0 10014240 14.1
9 10014160 MiTan - - 10014080 9.9 10024100 94 10014240 20.0
10 | 10014170 | WangSan 10014240 145 10014220 13.1 10034180 18.1 10014090 2.8
194 | 13024010 SimPo - - 10014090 13.0 10034180 25.0 - -
Average 124 134 12.1 12.8
) A 7 B AR 11HEE 1939719 - ARRls. ofF BolXE sYstA 483k
#*37} T T A 4 F¥o]A] ¢ http://www.hrfco.go.kr/
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e WA FHEGFINS dhhe] E$AMFo R Hsie]
ol o) eapel gk AT A5 e
100 - ‘{*‘R?r‘;?’eo A8l AAskaAek 2F AFE RMSEZF HAvF ==
< Aeste] HA o] A5 kS ettt Table 4).
Table 45 AHHEHA 00 o|3te} 42 9] Fho] 2
10k Ao 2 YegTh A7 00 oleky g Ze ARE
< AT B2 4790 A BS54 e ATt
R Hjszste] ARl ko]l AL AFlelal, A4t
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Fig. 2. The Number of Exceeding Rainfall Alszste] Agle) g2 g 2A EE 9 o3 2
5 derh AF ghol 0.0 olsto] A 42 o]/l gk
42 AHz| JI5Y X5 "o} o Aglste] X5 be] REZ wAS 2o Fig. 3()°]
A A% T 9= A= o nuA A|sEle] AL 31, CASE 2~4 9 CASE 2~4% #ud ghs 7k
Eq. (2] 9AZ 7FolA A4 20 g ol&sta Zo| Fig. 3(b)olth
Table 3. The Number of Exceeding Rainfall
No. code Rainfall
1mm ~ 2mm ~ 3mm ~ 5mm ~ Tmm ~ 10mm ~ 15mm~ | 20mm~
1 10014010 907 152 76 26 8 3 1 1
2 10014020 661 146 75 30 13 13 4 1
3 10014080 994 138 40 10 0 0 0 0
4 10014090 723 158 57 25 6 4 2 1
5 10014100 933 148 59 12 4 2 0 0
6 10014110 989 170 75 25 8 5 0 0
7 10014120 1010 144 54 14 3 2 1 1
8 10014130 947 184 76 34 7 5 1 0
9 10014140 960 142 43 18 7 5 1 0
10 10014150 877 154 74 23 6 4 1 1
194 | 13034010 861 125 32 9 0 0 0 0
Average 835.9 185.0 83.6 31.8 11.3 6.5 1.9 0.9

A48 2% 20094 2H
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Table 4. The Number of Optimal Exponent 'b’s for Specified Rainfall Amount

b Imm ~ 2mm ~ 3mm ~ 5mm ~ Jun. ~Sep. Average

0.0 35 32 31 30 42 32

0.2 12 5 5 0 10 6

0.4 9 4 4 4 10 5

0.6 16 9 2 2 19 7

0.8 15 6 4 1 17 7

1.0 14 11 6 1 19 8

1.2 15 11 10 8 16 11

14 12 20 13 4 14 12

1.6 8 7 5 10 8 8

1.8 8 4 6 3 5 5

2.0 9 9 6 9 6 8

2.2 6 8 10 3 2 7

2.4 3 7 7 7 5 6

2.6 3 7 4 3 4 4

2.8 5 6 2 7 2 5

3.0 2 5 3 3 4 3

3.2 2 0 9 3 1 4

3.4 2 2 4 7 0 4

3.6 2 3 2 1 0 2

3.8 3 1 4 1 1 2

4.0 0 1 2 1 0 1

4.2 13 36 55 86 9 48

30 —m— 30 E——

—-B--2mm —-a—- 3mm
ot e -
—¥—Jun.~Sep.

20 ® 20 F'

15 | Il ‘\ 15 | vl’ \\‘

10 F ] l.’D_‘m \‘><\ ] 10

Sy /N NN TR e X

5t ;" I,’ \ X/’ ? \\// NS / ‘\\ 5

. R > . ‘ : ‘ ‘ ‘

0.0 0.5 1.0 1.5 2: 2.5 3.0 3.5 4.0 0.0 0.5 1.0 1.5 2b0 25 3.0 3.5 4.0

(a) Case 1~5 (o) Case 2~4
Fig. 3. The Number of Optimal Exponent 'b’s for Specified Rainfall Amount
Fig. 3(a)2 ®W CASE 5% CASE 13 ¢ fAFs} He A EeA AFS vpel o] oy ZEx7E Qo
L, CASE 2~4¢9}= Zolsitt. o] =7]dl we} & 1 Fol| A A|2Ele] A gate] 29387 7F folgk Ak
4wl Bad Ak Agvt vatks A g, 9 7 2 ARAs 1Sl sl v
& oujgith Aas Ayshd A 102 ARl A HI7HE AAEATE A el AS, A be
gz AAAD TAMES BAT Aedde bt Sroll A A5 gk 1.03 1.5 W5F ofuet A Al2gof A
LOO5SONA 15AFe) o2 dAetar, o= A% & % FE 2ol 205 FUhst] AT Bk Al
ol el 4= Ao dad A$ be 154 202 A Vel A, 7 AR AT A T A R
ok ol o sttt Aeket & IckFig 3b). T R 2 Fe e SuREvew Alteisic.
P T p—— Table 5= 313 #54 7|Fo® 4390 9A8 &=
aske] RAIGE AR Astolrk
AARE R Aol 4 a7 gold S nAw 2% 9wy 2ol 4249 CASES 52
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Table 5. Correlation Coefficients of Most Adjacent Quartile Observatories

No. Code Name 1st C.C. 2nd C.C. 3rd C.C. 4th C.C.
1 10014010 Woljeongsa 0.182 0.077 0.517 0.100
2 10014080 Daegi 0.472 0.114 0.356 0.377
3 10014090 Gohan - 0.320 0.712 0.247
4 10014100 Beoncheon 0.559 0.582 0.294 -

5 10014110 JinBu - 0.049 0.741 0.154
6 10014120 HyeongGye 0.517 0.304 0.443 0.390
7 10014130 Jeongseon - 0.100 0.559 0.369
8 10014150 SaBuk 0.095 0.146 0.472 0.305
9 10014160 MiTan - 0.247 - 0.264
10 10014170 WangSan 0.216 0.180 0.414 0.582
194 13024010 SimPo - 0.378 0.080 -
Average 0.355 0.294 0.373 0.300
120 ESe—y—
Table 6. Optimal Method ol %‘Hgm )
Rainfall e —sen /
80
Method lmm~ |2mm~ |3mm ~ [5bmm ~ Jun.~
Sep. 0 |
AA 15 11 12 8 33 “

CCWM 102 85 34 75 80 /
IDWM(b=1.0) | 29 15 5 2 44 al N
IDWM®b=15| 19 | 26 | 17 | 11 | 16 0 | E

AA ccwMm IDWM_1.0 IDWM_1.5 IDWM_2.0

IDWM(b=2.0) 29 57 76 98 21 Fig. 4. Optimal Method
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Fig. 5. Comparisons of Observed Rainfall and Simulated Rainfall
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