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Analysis on the shift characteristic of the rainfall
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%0 The number of rainfall exceeding 50mm for 1 hour in Korea
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Figure 1. The number of rainfall exceeding 50mm for 1 hour
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Figure 3. The Number of Excess Rainfall according to Duration

- 1604 -



Table 1. The Result from Change Test about Excess Number

Duration 1 HR 2 HR 3 HR 6 HR 12 HR 24 HR 48 HR
Test Change| Signifi | Change| Signifi ; Change | Sigrifi [Change| Signifi | Change | Signifi | Change | Signifi |Change| Signifi
Method point cance poin( cance poim cance point cance point cance point cance point cance
® Cusum [1996| S |[1996| S |1996| S |1996( S |1996| S NS NS
@ Amuave| 1906 | s | 1996 | S 1996 | S NS NS NS NS

eviation

Worsley
@ likelihood 1996 | S (1997 S 11996 S NS NS NS NS
® Rank Sum S S S S S S

1998 1098 1098 1008 1998 1998 1998
® Student's t S S S S NS S S

S Significant / NS: Not Significant
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Table 2. Change of Daily Maximum Rainfall before and after 1998

Site Mean value Site Mean value Site Mean value
Before| After | Ratio Before| After | Ratio Before| After | Ratio
Gangneung| 138.8239.3 72% Daegu 93.9 |134.3| 43% |Yeongdeok| 98.7 |{153.3| 55%
Seoul [140.7201.1| 43% Jinju 139.8{177.2| 27% | Uiseong | 90.2 |125.2| 39%
Wonjoo [123.6[162.9]| 32% |Yangpyung|129.2{201.9| 56% Gumi 89.8 |137.8| 53%
Ulleungdo| 87.6 |122.3| 40% |Hongcheon|125.6(166. 33% |Geochang{111.5]160.7] 44%
Seosan |116.2|153.4| 32% Imshil 103.8 |143. 38% |Hapcheon|116.7{164.8| 41%

Uljin 98.6 |139.6| 42% |Suncheon|145.4|179. 24% |Sancheong| 148.8|223.9| 50%

Pohang |109.2|177.3| 62% |Mungyeong| 98.7 |128. 20% | Namhae |172.1233.8| 36%
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Figure 4. The Data and Change Characteristic of Maximum series of Daily Rainfall
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Table 3. Change of Hourly Maximum Rainfall before and after 1998

Site Mean value Site Mean value Site Mean value
Before| After | Ratio Before| After | Ratio Before| After | Ratio
Da‘;%"rjg”’y 30.76 |38.74| 26% |Hongcheon|38.19|49.94| 31% |Sungsanpo|51.27| 70.5 | 38%
Gangneung| 31.86{ 43.9 | 38% Boeun [37.38|51.63| 38% |Yeongdeok{27.77|39.81| 43%
Seoul |44.62| 61.8 | 39% Buyeo |45.16| 64.0 | 42% |Geochang| 33.8 |41.69| 23%
Seosan |38.36]50.24| 32% |Suncheon|38.32|61.94| 62% |Hapcheon|38.28|48.19| 26%
Pohang |[28.44| 47.3 | 66% |Jangheung| 39.7 |51.94| 31% |Sancheong|38.69|53.94| 39%
Tongyung | 35.04 | 57.81| 65% | Haenam |38.42|49.81; 30% . o
e 13032 45.38] 50% | Goheung |44.51|61.38| 6% | Ccoie [42.10]64.94) 54%
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Figure 5. The Data and Change Characteristic of Maximum series of Hourly Rainfall
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Table 4. Change of 10 minutes Maximum Rainfall before and after 1998

Mean value

Mean value

Site

Before

After

Ratio

Site

Mean value

Site

Before

After

Ratio

Before

After

Ratio

Daejeon

15.88

19.38

22%

Geumsan

12.74

18.0

41%

Hapcheon

11.9

17.06

43%

Tongyung

12.36

17.34

40%

Suncheon

13.38

20.69

55%

Sancheong

12.98

17.5

35%

Inje

12.32

15.94

29%

Jangheung

14.08

17.19

22%

Geoje

Boryung

15.64

19.94

27%

Haenam

13.72

16.94

23%

14.42

17.56

22%
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Figure 6. The Data and Change Characteristic of Maximum series of 10 minutes Rainfall

4. 4 &

2 oATE B Be 2L AL ARHY AF B9 AR 3 19989E A
oz 53 e zdat 2499 w4 A5 L 5Pl WEol EAY Aolgks At
2AS SR gad AR BAS FA5] Aste] 22 ASAER 61 AW BE
of 23 A4 WA FAF AR A=W A Ao, A A, 108 Ao FETE A
gole] BHS A9 BES Bed o,

1199898 Adez A5AE 25 399 24 NEe 7k BAH F4E ek

om, ol HAdl Wl FAe AXA FF v 399 ol Frstn 94eg 9v)

Mo
77} wwmt @ Aoz gar
3. 6170 A% % 3070 Aol @ Aol mE A A F9Fol WEHo] U= A0E Ve
S ez B A PPl T e A0w AFAL FY A BUE

o\x—b%l:L@rﬁoé
o4
2

59 mel7} ol Fol Ao} Tk
4 AR WEA D AP0 AL FsAol YoBE, £F AAL AR AR
2Ag gajo] Are BAH A Aol Aol U FPY, HHUYY RS FAslok
Aot

a1 Ed

Buishand TA. (1982), Some methods for testing the homogeneity of rainfall records, Jowrnal of
Hydrology, Vol. 58, pp. 11-27

Chiew FH.S., McMahon T.A. (1993), Assessing the adequacy of catchment streamflow yield estimates,
Aust. J. Soil Res., Vol. 31 pp. 665-680

Francesco Lisi, Vigilio Villi (1997), Statistical considerations on the randomness of annual maximum
daily rainfall, Journal of the American Water Resources Association, 33(2), pp. 431-441

Hollander M., Wolfe D.A. (1999), Nonparametric statistical methods, New York; Chichester : John
Wiley

Lindsey J.K. (1996), Parametric statistical inference, Oxford, Clarendon Press.

Siegel S., Castellan N.J. (1988), Nonparametric statistics for the behavioral science, New York:
McGraw-Hill

Yue S., Hashino M. (2003), Long term trends of annual and monthly precipitation in Japan, Water
Resources Association, Vol. 39, pp. 587-596

- 1607 -



