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ABSTRACT

The main objective of this paper is to study the application of runs to the analysis
of hydrologic data.

The stochastic structure of annual hydrologic data is investigated using the statistical
properties of run-length for various truncation levels,

Observed relative frequencies of run-length at each station are compared with the
calculated and approched to the calculated. Also, it can be shown to estimate the durat-
ions of wet and dry years by the probabilities of run-length for a given truncation level.

Annual precipitation data were obtained from the stations where have relatively long
records, and stream flow data were generated by Markov model.

The results of hypothesis test with run-lengths show independence of annual hydrol-
ogic series and Markov model can be applied to generate annual stream flow at Hyun-
pung, Waekwan and Gyuam,
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Table 1 Run-length properties for various values of probability level q.

m ‘ n ‘ r

q
Mean Variance I Mean Variance ‘ Mean Variance
0.1, 0.9 10.00 90. 00 1.11 0.12 11.11 90.12
0.2, 0.8 5.00 20.00 1.25 0.31 6.25 20.31
0.3, 0.7 3.33 7.78 1.43 0.61 4.77 8.39
0.4, 0.6 2.50 3.75 1.67 1.11 4,17 4.06
0.5 2.00 2.00 2.00 2.00 4.00 4.00

* m . (+)Run-length,

n . (—)Run-length, 7 : Total Ruu-length



80 HBEAKEEK

Table 2 Truncation levels for each station with
probability g¢.

k T T.L. of precipitation T.l.. of stream flow
k‘u- {Unit @ 0.1 =) (Unitinf/acc)
U irn [Deegu [Sokpo [Junyu [ityunpung [Naciwan[Gyuem
: 0.1 10.212 ¢.871 | 8.022 | 9,120 %548 68,58 | 66.22
i 0.2 11,303 7.881 | 8,522 | 9,840 120.36 94.57 | 76.36
l 0.3 11,586 8,110 | 9.237 | 10.,973] 141.68 115, 1R | 93.62
[ 12,512 K.860 {10.070 | 11,942) 183.00 132.93 {10075
t 0.5 13,615 0,338 [ 10,414 | 12.371] 2!8.65 161,03 (12677
a.n 1.7 950 | 11,472 ] 10,2671 2¢B.66 16541 [ 1IR122
vl 16,105 yoNG 112,322 [ ey teh50 2077|100 T8
; [ i, 12,02 13,395] 14,971 02004 238 66 | 175,01
E c.0 19,133 13,R15] 14,086 | 17,3200 25L.07 265. 2 [ 197,14
H

E(r)=1/pq

Mean Run-Length

E(n)= i/p E(m)= | /q

i L " L i

o} 0.2 04 0.6 0.8 1.0
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Fig. 2 Mean run-lengths for various probability
levels q=P(x<x,).
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Table 3.2 Statistical properties of run-length of
annual stream flow series,
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Table 4 Properties of run-lenths of four annual

precipitation series with ¢=0.5.
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Fig. 5 Investigation of the independence for
annual precipitation series at each station
by the mean total run-length: (a) Busan
(b) Daegu (c) Mokpo (d) Junju.
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