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Effect of Period of Record on Probable Rainfall Prediction
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Summary

Long term precipitation gaging station record (58 years) was analyzed by progressive
mean method to compare the estimated effective period of records for computing mean

and probable values.
Obtained results are as follows:

1. Fifty-eight years precipitation records at Jinju, Gyeong Sang Nam Do was analyzed
by double mass analysis method, Result was appeared that the record was consistent with

time.

2. The effective period of records for estimating mean values with the departure of 5%
or less from the true mean are up to 33 years for annual precipitation, 20 years for

annual maximum daily precipitation and 45 years for maximum successive dry days in

summer season.

3. To estimate the probable values by Gumbel-Chow method within the departure of 5%
level from true value, periods of 51 years, 38 years and 45 years were required for
-annual precipitation, annual maximum daily precipitation and maximum successive dry

days in summer season, respectively.
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Table-1. . Rain gauge station
. Type of ra-| Time of
2
Focation Lt (0 ‘ tong-(5) He* in gauge observation
Gyeongnam Agr. ° 10/ ’ B Non-recording . ‘
Exp. Station, Jinju. 35°10 ( 128°67 25.0m | 0.3m type 10;00hour.

* 1 H: Height of observation field above mean sea level.
* 2 Hp: Height of rain gauge above the ground.
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Fig. 1. Double mass analysis of precipitation
data for Jinju
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F5E il EHEel St FMMGAA S Ker#
B vy ERTE (Annual precipitation., LI T A.
P2 IAH), 4Rkl (Annual Maximum Daily
precipitation., LIF A. M. D. P.2 w6, 7, 8,
B BAREEEME B (Maximum  Successive Dry

— 4 6 —



RETARSREIR O] BEARCCRE HERE o

LEESEZ L

st B17E

" Days, LJF M. S. D. D.2 ms®)o] 3f@o]x},
AM.D.P.& 6~8H HiE 0.9mm LITe EIk
£ E2RRC2 B3 g o HMP HERWEREY
Fith 0.9mmsl @ WA EHKEHE KT A
] o},
UES 3@ BELS o RBEES BHHSERE
TURLERERS] 58EMY HRSRMER R okt
BEE A EE 24, 34, 54, 106, 204, 30
4, 504ES] MMITIAET BAS WMoz g,
ol gA &= BWE 58ME REENA nEY HmmE
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Progressive mean of rainfall events

B e s Y A R b v iy
| rec"cfr o Max, | Min. } Max. ] Min. ‘ Max. | Min,
in years. I mm [ %* l mm \ 9% ‘ days ‘ %* \ days l %%
1 2,109 53.4 692 —49.7 219 84.0 54 54,6 32.0 154.0 6.0 —52.4
2 1,890 37.5 966 —29.8 186 56.3 78 —34.5 25.0 98.4 8.0 —34.5
3 1,672 21,6 973 —29.2 174 46.2 82 --31.1 20.0 58.7 8.7 —31.0
5 1,662 20.9 1.105 —19.6 159 33.6 85 —28.6 18,2 44,4 9.0 —28.6
10 1,546 12,4 1,172 —14.8 138 16.0 107 —10.1 15.2 20. 6 9.8 —22.2
20 1,477 7.4 1,265 —8.0 125 5.0 113 —5.0 13.5 6.8 11.3 —10.3
30 1,397 1.6 1,303 —5.2 125 5.0 115 —3.7 13.4 6.6 12,1 —4,2
40 1,390 1.11,318 —4.2 124 4.2 116 —2.5 13.7 8.7 12,2 —3.2
50 1,369 —0.4 1,334 —3.0 121 1.7 119 0 12.7 1 13.1 0.8
58 1,375 01,375 0 119 0 119 0 12.6 Q 12.6 0

* Departure from true mean, in pesrcentage.
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Fig. 2. Departure of x, from Zz,,

Table-3. Effective period of records for mean value estimation

EEAHBTE T2 SEEWEe B8 5
Bike molxm o, 584EMH FfErl 119mm, &
K 219mm, H/hsb 54mmo] ok £ HE RE
HES B BRI REAREEUT 5F, 104,
504EC 2 inde] whel —28.6~33.6%, —3.7~
5.0%-, 0~1.7%HSZ BASZ et

6, 7, 8A TR BHEELANE & FHELL.E6
Holx #&A 32.0H, M/ 6.0HZA #BE] &
3 HakA 2o

el e AmiEe s5HEHC] —28.6~
44.4%, 5040 1~4% 24 FIILY ERWE, FR
K EHERRS BB oA A R EEE ST
o el =& BFHEC HI RERE B @9
€ vz e

LiES HESS fEastd 2y ERBENESE
BoL BhnshA Hw 2 TEE AFEEY iR
e BRT AR vEdtz s ¢ F 2
o}, =3 Fig. 2.4 2 ut9 o] BPHd ¥
3 (F2EEC] 5% LITE H7] BilAr @R
SRR ERER T ERETES] BB 33FE~53
£ Uk, FRAHENES BBt 208~494E, 2
A6, 7, 88 RAEEEBAZC] oA E 4H65F
~49fEe] METE ¢ F A+t

o714 BIEE7E H& Ao HALE & XEe de
RELE Hl, HFRERES = BE2 ¢ A4d
7} e Aol

TR HUEL qle] Holy A0 3y 2~3%
BEE 23 3+

ol Eiol HREIWA REHAE 2%, 3%, 4%
28 2 5% EI £ BEH ARFERE Fig.2. o
A #Es AT Ao Table-3. o],

Unit: years.

Departure from true Annual precipitation

Annual maximum daily

Maximum successive
drydays in June, July,

mean, in percentage precipitation and August
2 53 49 49
3 50 45 48
4 42 41 47
5 33 20 45
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Table-4a. Comparison of predicted values of probable annual precipitation

Length of | Return Smallest predicted values Largest predicted values
records, in |periods, in Predicted [ Predicted B
gears. | vears, | ueed | Voluesin Pusi0000)| aep | values, in |Pr5 Sa5c100(5%)
10 1,458 —19.5 2,115 16.7
25 1,657 —19.6 2,372 15.2
5 50 1939~1943 1,806 —19.5 1969~1973 2,462 14,2
100 1,953 —19.5 2,752 13.4
200 2,101 —19.5 2,941 12.7
10 1,515 —16.4 1,846 1.9
25 1,709 —17.0 2,017 —2.1
10 50 1937~1946 1,853 —17.4 1954~1963 2,143 —4.5
100 1,997 —17.7 2,269 6.5
200 2,140 —18.0 2,395 —8.2
10 1,638 —9.6 1,886 4,1
25 1,849 —10.2 2,117 2.8
20 50 1937~1957 2,006 —10.6 1954~1973 2,289 2.0
100 2,162 —10.9 2, 460 1.4
200 2,318 —11.2 2,631 0.8
10 1,732 —4.4 1,807 —0.3
25 1,975 —4.1 2,039 —1.0
30 50 1921~1951 2,155 —4.0 1943~1973 2,211 —1.5
100 2,334 —3.8 2,383 —1.8
200 2,514 —3.7 2,554 —2.2
10 1,730 —4.5 1,831 1.1
25 1,964 —4.7 2,081 1.0
40 50 1917~1957 2,138 —4.7 1933~1973 2,267 1.0
100 2,310 —4.8 2,452 1.0
200 2,483 —4.9 2,636 1.0
10 1,737 —4.1 1,805 —0.4
25 1,965 —4.6 2,053 —0.3
50 50 1917~1967 2,135 —4.9 1923~1973 2,236 —0.4
100 2,303 —5.1 2,419 —0.3
200 2,472 —5.3 2,601 —0.3
10 1,812 0 1,812 0
25 2,060 0 2,060 0
58 50 1915~1973 2,244 0 1915~1973 2,244 0
100 2,427 0 2,427 0
200 - 2,610 0 2,610 0
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Table-4b. Comparison of predicted values of probable

annual maximum daily precipitation

Length of Return Smallest predicted values, Largest predicted values
records, in |periods, in Record Predict§d PrP Record Predictqd B
' values,in [~ _--%8 9 values, in j=———22 o
years years used mm P,, x100(%) used . X100(%)
10 93 —A44,6 221 31.6
25 98 —49.7 256 31.3
5 50 1949~1954 101 —53.0 1959~1963 282 31.2
100 105 —55.5 308 30.5
200 108 —57.8 334 30.5
10 151 —10.1 191 13.7
25 176 —9.7 } 222 13.9
10 50 1947 ~1957 194 —9.8 1955~ 1964 244 13.5
100 213 —9.8 267 13.1
200 231 —9.8 289 12.9
10 154 —8.3 178 6.0
25 177 —9.2 208 . 6.7
20 50 1936~1956 194 —9.8 1943~ 1963 230 7.0
100 212 —10.2 253 7.2
200 229 —10.6 274 7.0
10 154 —8.3 173 3.0
25 176 —9.7 200 2.6
30 50 1927 ~1957 193 —10.2 1933~1963 220 2.3
100 209 —11.4 240 1.7
200 225 —12.1 260 1.6
10 163 —3.0 173 3.0
25 190 —2.6 201 3.1
40 50 1916~ 1956 209 —-2.8 1924~1964 222 3.3
100 229 —3.0 243 3.0
200 249 —2.7 264 3.1
10 166 —1.2 171 1.8
25 194 —0.5 200 2.6
50 50 1921~1971 214 —0.5 1919~1969 221 2.8
100 234 —0.9 242 2.5
200 255 —0.4 264 3.1
10 168 0 168 0
25 195 0 195 0
58 50 1915~1973 215 0 1915~1973 215 0
100 235 0 236 0
200 256 0 256 0

Table-4¢. Comparison of predicted values of probable maximum successive dry days in
June, July, and August

Length of | Return Smallest predicted values’ Largest predicted values
rocords, in |periods, in Record Predicted Pr—P Record Predicte;d Pr—P,
years years used Vah:;fr’l in P, —5 X 100(%) used valfne:l’ in |=—=—*x100(%)
10 10. 4 —44,1 27.9 50.0
25 11.2 —49.1 33.3 51.4
5 50 1917~1921 11.9 —51.4 1928~1932 37.4 52.7
100 12.5 —53.7 41. 4 53.3
200 13.1 —55.6 45.5 54,5
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10 12.8 —31.2 24.6 32,3
25 14,5 —34.1 29.9 35.9
10 50 1915~1924 15.8 —35.5 1926~1935 33.9 38.4
100 17.0 —37.0 37.8 40.0
200 18.3 —38.0 4.7 41.4
10 16.1 —13.4 18.7 0.5
25 18.9 —14.1 21.7 —1.5
20 50 1935~1955 20.9 —14.7 1948~1968 23.9 —2.5
100 22.9 —15.2 26.0 —3.7
200 24,9 —15.6 28,2 —4, 4
10 18.6 0 18.6 0
25 22.3 1.4 21.6 —1.8
30 50 1915~ 1944 25.1 2.5 1938~ 1968 23.8 —2.9
100 27.8 3.0 25.9 —4.1
200 30.5 3.4 28.1 —4.8
10 18.2 —2.2 20.2 8.6
25 21.6 —1.8 23.9 8.6
40 50 1915~1955 24,1 —1.6 1927 ~1967 26.7 2.0
100 26,6 —1.5 29.4 9.0
200 29.1 —1.4 32.1 8.8
10 18.3 -—1.6 18.7 0.5
25 21.5 —~2.3 21.9 —0.5
50 50 1915~ 1965 23.8 ~2.9 1922~1972 24,2 —1.2
100 26.2 ~3.0 26.6 —1.5
200 28.5 —3.4 28.9 —2.0
10 18.6 0 18.6 0
25 22,0 0 22.0 0
58 50 1915~1973 24,5 0 1915~1973 24,5 0
100 27.0 0 27.0 0
200 29.5 0 29.5 0
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Table-5. Effective period of records for probable value estimation Unit: years

Departure from true

value, in percentage Annual precipitation.

Annual maximum
daily, precipitation

Maximum successive
dry days in June,
July, and August.

2 55 53 54
3 54 51 51
4 52 40 46
5 51 38 45
x x PROBABLE VALUE ©—o0 MEAN VALUE
60
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f@ Q,
8 40 N —~
| wm
ae]
=) Z 30
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B
e 4
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Fig 4. Comparison of effective periods of records for the estimation of mean and

probable values
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