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A study on the stochastic generation of annual runoff
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Summary

This study was conducted to get best fitting frequency distribution foi the annual run-
off and to simulate long series of annual flows by single-season first order Markov Model
with comparison of statistical parameters which were derived from observed and
synthetic flows at four watersheds in Seom Jin and Yeong San river systems. The results
summarized through this study are as follows.

1. Hydrologic persistence of observed flows was acknowledged by the correlogram
analysis.

2. A normal distribution of the annual runoff for the applied watersheds was confirmed
as the best one among others by Kolmogorov-Smirnov test.

3. Statistical parameters were calculated from synthetic flows simulated by normal dis-
tribution. In was confirmed that mean and standard deviation of simulated flows are
much closer to those of observed data than except coefficient of skewness.

4. Hydrologic persistence between observed flows and synthetic flows simulated was
also confirmed by the correlogram analysis.

5. It is to be desired that generation technique of synthetic flow in this study would be

compared with other simulation techniques for the objective time series.
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Fig. 2. Historic sequences for the applied
watersheds

Table-1. Physical Characteristics of watersheds

River Wate-| Area | Length of Main Avgrage basin | Shape Observed Location
system rshed |(Km?)| stream(Km) width(Km) factor| duration
?;’:fg" 4255.7 188.3 22.6 0.12 1(92(;3;:1?:;3 tg?glgg ?g:
Seom Jin | Aprog|2447.5 162.3 15.08 0.093 1&?};?:)6 IﬂZ{‘glgg fi‘
g;‘)’fé 1350.8 130.8 10.33 0.079 1(9113;;388;5 EZ{‘glgg fé:
CRiver - pyeorg 7702 290 1987 0685 | (6% s | Lav g6 08
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Table-2. Persistence test for applied watersheds

Lag-one serial Confidence limit
River system Watershed correlation Persistence
coefficient Min Max
Songjeong 0.36 -0.4344 0.3474 0
Seom Jin River Aprog 0.42 -0.4344 0.3474 0
Jeogseong 0.45 -0.5787 0.4249 0
Yeong San River| Nampyeong 0.48 -0.4251 0.3417 0
0; Persistence can be acknowledged
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Table-3. K-S Test for the applied watersheds

River Dn(Max) Test
Watershed Dn(59
system | vatershed oGRS TN T 2pG, | MO T RD. [2P.LN.| 2PG.
. Songjeong 0.095 0.174 0.292 0.27 @) @) X
Seom Jin
Ri Aprog 0.107 0.286 0.279 0.27 o] X X
iver
Jeogseong 0.213 0.243 0.295 0.349 o o o]
Yeong San
. Nampyeong| 0.105 0.108 0.278 0.264 o] o X
River

Dn; Maximum deviation, N.D. ; Normal distribution
2 P. L. N. ; Two parameter lognormal distribution, 2 P. G. ; Two parameter gamma distribution
O ; Significance level can’t be acknowledged, X ; Significance level can be acknowledged
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Table-4. Simulated equations for the applied watersheds

River system | Watershed Simulated equation
Seom Jin Songjeong | Q:=106.06 X (1—0.36) + (0.36 X Q1) +(Z,x51.58) x y(I—0.36%)
River Aprog Q= 61.42Xx(1—0.42)+(0.42 xXQ,_\) +(Z,x 27.69) x J{1—0.425)
Jeogseong | Q= 18.90% (1—0.45)+(0.45XQ,,) +(Zx 8.85) x J(I1=0.45%)
Y S
eoRr.lg ran Nampyeong | Q= 14.97 X (1—0.48)+ (0.48 XQ._,) +(Z,X 7.40) x J{1—0.48%
1ve:
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Table-5. Comparison between simulated and observed basic statistics in the applied watersheds

Basic statistics Mean Standard Coefficient of
River Watershed & flows deviation skewness
system Watershed Historical & % R.E(%) S, R.E(%) Ce RE(%)
simulated flows
Hist. 106.06 51.58 0.066
Sim. ( 24) 101.07 4.70 60.57 17.43 0.243 | 268.18
Songjeong | Sim. (100) 98.29 7.33 48.23 6.49 0.199 | 201.52
Sim. (200) 102.09 3.74 47.21 8.47 0.068 1.21
Sim. (300) 100.87 4.89 47.52 7.87 0.107 62.12
Hist. 61.42 27.69 0.045
Seom Jin S%m.( 24) 58.43 4.87 32.23 16.40 0.330 | 633.33
River Aprog Sim.(100) 56.79 7.54 25.59 7.58 0.199 342.22
Sim.(200) 59.03 3.89 25.11 9.32 0.088 95.56
Sim.(300) 58.31 5.06 25.25 8.81 0.120 166.67
Hist. 18.90 8.85 1.438
Sim. ( 14) 15.67 17.09 8.03 9.27 0.40 72.18
Jeogseong | Sim. (100) 17.37 8.10 8.08 8.70 0.234 83.73
Sim. (200) 18.11 4.18 7.97 9.94 0.116 91.93
Sim. (300) 17.87 5.45 7.99 9.72 0.150 89.57
Hist. 14.97 7.40 0.813
Yeong Sim.( 25) 13.97 6.68 8.23 11.22 0.530 34.80
San Nampyeong | Sim.(100) 13.66 8.75 6.64 10.27 0.292 64.08
River Sim.(200) 14.29 4.54 6.59 10.95 0.156 80.81
Sim.(300) 14.09 5.88 6.60 10.81 0.195 76.01

Hist ; Historical flows, Sim. (n) ; Synthetic streamflow sequences for n years

R. E ; Relative error
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