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Analysis of Flood Runoff Characteristics due to Rainfall Pattern Change:
Comparison of Applications to Small and Medium Size Basins
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Abstract

In this study, the probability density functions (PDFs) of the rainfall generated by PRPM(Poisson
Rectangular Pulse Model) and the runoff simulated by SLRM(Single Linear Reservoir Model) and
Nash model, were compared to find out the changes of runoff characteristics due to the change of
rainfall characteristics. Effect of rainfall frequency, intensity, and duration on runoff were evaluated
using the PDFs derived. Two basin, small and midium-sized ones, were also selected to find out the
effect of basin size. As the results, we fdund that the arrival time, the intensity, and the duration of
rainfall differently influence the runoff characteristics, which could be applied to evaluate the effect of

climate change.
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Table 1. Parameter sets characterized by various rainfall patterns
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Selma-Cheon Experimental Catchment

0 600 Meters

Soyang River Dam Basin

Fig. 2. Study Area and locations of used raingauges
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Fig. 3. The data set of two rain gauging stations
Table 2. Basic statistics for the data set of two rain gauging stations

Vari

Station Total Depth Mean anaznce Corr(1) Corr(2) Corr(3)

(mm) {mm) {(m*)

Sel Ma ri 1536.5 0.525 7.358 0.588 0.412 0.313
In Je 1102.0 0.376 5.317 0573 0.315 0.215
Table 3. Parameters and basic statistics of rainfall

. A /i 1/n Mean | Variance
Station (1/hr) ( hr) (1/hr) (mm) (om?) Corr(1) Corr(2) Corr(3)
Sel Ma ri 0.04924 | 9.15286 1.16425 0.518 8.103 0.477 0.200 0.079
In Je 0.03642 | 9.34352 1.10595 0.368 5.835 0.447 0.176 0.071
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Table 4. Poisson rectangular pulses model parameters‘for cases characterized by the rainfall arrival

rate, intensity and duration

Station Seol Ma Ri Station In Je
1 )
set | Case | hn | oo | am | 5] S | b0 | oo | o
1 0.04924 1.14411 9.31402 1 0.03642 1.16794 8.84760
2 0.04924 2.28822 465701 2 0.03642 2.33588 4.42380
3 0.04924 457643 2.32851 3 0.03642 467176 2.21190
A 4 0.04924 9.15286 1.16425 A 4 0.03642 9.34352 1.10595
5 0.04924 18.30572 0.58213 5 0.03642 18.68704 0.55298
6 0.04924 36.61144 0.29106 6 0.03642 37.37408 0.27649
7 0.04924 73.22288 0.14553 7 0.03642 74.74816 0.13824
1 0.00616 9.15286 9.31402 1 0.00455 9.34352 8.84760
2 0.01231 9.15286 465701 2 0.00911 9.34352 442380
3 0.02462 9.15286 2.32851 3 0.01821 9.34352 2.21190
B 4 0.04924 9.15286 1.16425 B 4 0.03642 9.34352 1.10595
5 0.09848 9.15286 0.58213 5 0.07284 9.34352 0.55298
6 0.19696 9.15286 0.29106 6 0.14568 9.34352 0.27649
7 0.39392 9.15286 0.14553 7 0.29136 9.34352 0.13824
Table 5. Basic statistics for rainfall data generated
Station Sel Ma Ri Station In Je
Set [Case ?f;ir)l Y;”;’%Cf S(l:{(é‘ethgsfs I%gﬁi)gg Corr(l) || Set |Case I(\;Iria;ﬁ Yﬁi@cf S?{Zevfﬁzsfs gﬁ;ﬁ Corr{1)
1 0.518 1.175 3.148 16.2 0.915 1 0.368 0.831 3.708 20.8 0.909
2 0.518 2.295 4.451 2941 0.837 2 0.368 1.639 5.358 16| 0827
3 0.518 4.402 6.298 57.1 0.695 3 0.368 3.146 7.567 805| 0678
A 4 0.518 8.103 8.861 108.9 0477] A 4 0.368 5835] 10.770 1615 0.447
5 0518 13476 12.160 207.7 0.237 5 0.368 9590 | 14.788 314.7 0.211
6 0518 18953 16307| 3882| 0.056 6 0.368| 13.143( 19.293| 550.1 0.050
7 0518 21.0831 18525 5056| 0.000 7 0.368| 145581 21.777( 6987 -0.004
1 0.518 9.252 9.054 1134 0.916 1 0.369 6.666| 11.017 173.2 0.910
2 0.525 9.454 9.000 109.8 0.852 2 0.380 6.653| 10.358 1464 0.840
3 0.504 8.227 8.852 108.7 0.698 3 0.360 6.262| 10.904 163.5 0.696
B 4 0.518 8.103 8.861 108.9 0477 B 4 0.368 5835 10.770 161.5 0.447
5 0.518 72731 10597| 1954 0.232 5 0.375 5064 10.848| 173.3| 0.218
6 0.521 5.339 9.646 163.4 0.065 6 0.378 3781 10575 170.6 0.058
7 0.530 3.780 ] 10.210 192.0 0.006 7 0.378 2449 11523 262.1 0.002
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AXA Hol Il ZF5-7F vIseHA GAsHA Holl o T A&AIZE gk 200, 48, 89| E FHASHA He A
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Fig. 5. One hour unit hydrograph

Table 6. Parameters of single linear reservoir model and Nash model for the Selma experimental

catchment and the Sovang river basin

Parameters Single linear reservoir model Nash model
Study area K K n
Selma 8.186 5.988 1.367
Soyang 11.052 3.684 3

394 F5uE 20069 54
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Table 7. Basic statistics of runoff for cases with different characteristics (Set A)

SLR Model Nash Model
Study CASE | Mean Variance | Coef. Of | Coef. Of Mean | Variance | Coef. Of | Coef. Of
ef. . , ' oef, oef, :
Area (mm) (mm?) | Skewness Kurtosis | Corr(D) (mm) (mm?) | Skewness | Kurtosis Corr(1)
1 1.293 3.962 2.948 14.898 0.994 1.322 4728 3.012 15.285 0.992
2 1.293 5.289 3.819 24416 0.989 1.322 6.666 4.008 26.221 0.985
Sel 3 1.293 6.367 4,603 35.285 0.980 1.322 8.391 4984 40.396 0.973
—nia 4 1.293 7.058 5.156 44.354 0.968 1.323 9.590 5.739 53.799 0.957
5 1.293 7.423 5.489 50.619 0.955 1.323 10.251 6.229 64.066 0.940
6 1.293 7.586 5.681 54.802 0.946 1.323 10.556 6.519 71.280 0.927
7 1.293 7628 5.752 56.657 0.943 1.323 10.636 6.630 74.547 0.923
1 288612 2277859 3.214 17.259 0.995 275992 2525389 3.354 18.424 0.996
2 288.618]  290402.8 4.067 27.187 0.991 276.007) 3312232 4.303 29.692 0.993
So 3 2886301  336560.1 4788 37.934 0.984 276.049] 381861.4 5.030 40.732 0.991
_van 4 288629 3645789 5.294 47,013 0975  276.048]  403930.8 5.387 47073 0.990
yang 5 288631 3786128 5.572 52.580 0965 276.051| 411055.6 5.500 49,201 0.989
6 288633 3847144 5.721 55.997 0.959 276.052] 4131984 5533 49.847 0.988
7 2886231 3863095 5.779 57.512 0.957 276.041 413610.0 5.543 50.036 0.988
Table 8. Same as Table 7 (Set B)
Study SLR Model Nash Model
CASE| Mean | Variance £ Of £ Mean | Variance f Of £ Of
Area (mm) (mm?) e%vness %?tos?sf Corr(1) (mm) {mm®) | Skewness }C(%ercos(l)s Corr(1)
1 1.204 31.125 8576 109.590 0.994 1.323 37.136 8773 114.005 0.992
2 1.311 23.637 8.242( 101.281 0.990 1.341 29475 8617 109.721 0.988
Sel 3 1.259 11.982 6.645 70.251 0.980 1.287 15.796 7.181 80.745 0.974
—n?a 4 1.293 7.058 5.156 -44.354 0.968 1.323 9.590 5.739 53.799 0.957
5 1.292 3.927 4313 35.348 0.954 1.321 5.416 4922 45,364 0.939
6 1.301 2.159 3.600 28.382 0.946 1.330 3.003 4110 35.870 0.928
7 1.324 1.393 3.296 25,031 0.944 1.354 1.938 3.806 32.493 0.925
1 289.755| 1831668.0 9.829] 148037 099 277.058] 2023656.0 10.235]  161.590 0.995
2 297.981| 1254865.0 8.362| 103.946 09911 285.054| 14249070 8832 114120 0.994
g 3 282.884| 716954.8 7529 88.558 0985 270.661| 8145872 7.942 95.895 0.991
—ya(;g 4 288.629] 3645789 5.294 47.013 0975 276.048] 403930.8 5.387 47.073 0.990
5 294290 197568.1 4,054 30.325 0965] 281.470] 213208.7 3.975 28.097 0.989
6 206.865| 1124792 3.180 19.944 0959 283.952{ 1201826 3.048 17.602 0.988
7 296939 657429 3.066 22.363 0.957[ 284.099] 702187 2.937 20.118 0.988
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