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Statistical Studies on the Derivation of Design Low Flows (II)
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Summary

Derivation of reasonable design low flows was attempted by comparative analysis of design
low flows was derived by Power and SMEMAX transformations for the normalizations of
skewed distribution and by Type Il extremal distribution presented in the first report of
this study with annual low flows in the five watersheds of main river basins in Korea.
The results were anslyzed and summarized as follows.

1. Basic statistics of annual low flows for the selected watersheds were calculated by
using Power and SMEMAX transformations.

2. Power thansformation has found to be the best for the normalization of skewed distribu-
tion among others including log, square root and SMEMAX transformations.

3. Design low flows for the selected watersheds were derived by the Power and SMEMAX
transformations. '

4. Judging by the relative suitabilities of the Type III extremal distribution, Power and
SMEMAX transformation, it was found that design low flows of all methods are closer to
the observed data within 10 years of the return period and those of Power transformation
can be acknowledzed as a reasonable one among others from the viewpoint of the median
between values of Type Il extremal distribution and SMEMAX transformation in addition

to closing the observed than others over 10 years of the return period.
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Fig. 1. Flow chart of Power transformation
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Table-1. Basic statistics calculated by power transformation

Watershed M?an Standard Coefficient of Coefficient of
(2) deviation(o,) skewness(C,) transformation(})
Gyu Am 5.886 1.336 —0.00059 0.407
Og Cheon 4.678 1.438 —0.00070 0.602
Jeong Am 1.861 0.699 —0.00052 0.216
Na Ju 0.745 0.097 0.259 —0.999
Ma Reug 1.241 0.850 0.00069 0.342

Table-2. Basic statistics calculated by SMEMAX transformation

Watershed M?an Standard Kurtosis Coefficient of
(x) deviation(s) (Co skewness(C,)
Gyu Am 11.398 , 5.947 —0.551 —0.217
Og Cheon 3.766 2.579 —0.661 —0.004
Jeong Am 2.165 1.824 —1239 —0.218
Na Ju ‘ 4.990 2.772 —0.334 0.265
Ma Reug 2.583 1.330 —0.366 0.043
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Table-3. Transformation effect for the coeffi-

cient of skewness

Watershed Transformation
None | Ln Square SMEMAX| Power
root
Gyn Am | 0442 | —0320| 0070 —0217 | —0.00059
Og Cheon| 0299 | —039%4 | —0073| —0.004 | —0.00070
Jeong Am| 0411 | —0091| 0133| 0218 | —0.00052
Na Ju 2269 | 1306| 1819| 0265 | 0259
Ma Reug | 0043 | —0575| 0233| 0043 | —0.00069
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Table-4. Freqency factors for the different
return periods

Reum 1ol 5 | 10 | 20 | %0 | 1
period

Frequenc ) | 0.8416|—1.2816| 1.6449) —20538| ~2.3964
factor

Table-5. Low flows estimated by using power
transformation(m®/sec)

Return period(yrs)

5 10 20 | 50
14.13 11144 | 951 ] 7.85
6.51| 522 |4.26 | 3.16
3.08| 2421193 149
297 | 263]241(2.19
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Table-6. Transformed values corresponding to the median of the low flows

o X Xn XX
Watershed Xy X X a=tan! Xm—Xs] 2 cos o Py
Gyu Am 38.78 18.86 8.50 62.52° 0.9228 11.227
Og Cheon 17.70 9.94 4.70 53.41° ‘ 1.1922 4.395
Jeong Am 10.10 5.75 2.40 52.43° 1.2194 2.747
Na Ju 14.79 3.82 - 233 82.26° ) 0.2694 5.531
Ma Reug 7.53 2.67 0.55 66.43° 0.7997 2651

X. : The largest X. . The median, X : The smallest

Table-7. Low flows estimated by using SME-
MAX transformation(m®/sec)

Return period(yrs)

Watershed = =T 70 [ 20 | 50 | 100
Gyu Am | 19.16 | 1440 | 11.98| 9.99 | 7.75 | 625
Og Cheon| 919| 6:60| 525|413 287 | 204
Jeong Am | 5.04| 3.17| 2.19| 1.38 | 047 | 0.13
NaJu. | 367 305| 272] 245|214 | 1.94
Ma Reug | 262| 172| 125|087 | 043014
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Table-8. Comparison of design low flows calculated by Type Il extremal distribution, Power

and SMEMAX transformation methods

unit | m*/sec

Distribution &

Return period, T(yrs)

Watershed : Transformation 2 5 10 20 50 . 100
Type Il extremal 20.16 13.88 11.28 9.54 8.03 7.27.

Gyu Am Power 20.15 1413 | 1144 9.51 7.85 6.63
SMEMAX 19.16 1440 | 11.98 9.99 775 | 625

Type T extremal 9.05 6.45 541 | 474 417 3.90

Og Cheon Power 9.25 6.51 5.22 4.26 3.16 2.65
SMEMAX 9.19 16.60 5.25 413 2.87 2.04

. Type I extremal 4.57 3.09 2.64 241 2.25 2.19
Jeong Am Power 4.80 3.08 2.42 1.93 1.49 1.25
SMEMAX 5.04 317 2.19 1.38 047 0.13

Type I extremal 3.99 2.76 247 2.35 2.28 2.26

Na Ju Power 391 297 2.63 241 2.19 2.07
SMEMAX 3.67 3.05 2.72 245 2.14 194

Type I extremal 2.87 1.54 1.02 0.70 043 0.30

Ma Reug Power 2.81 1.62 1.16 0.85 0.57 043
SMEMAX 1.72 125 0.87 043 0.14

262
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