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Table 1 Statistics of POT and AMS

Point Kobe
. Jan. 1961
period ~ Sep. 1994
Sample size 3266
Threshold 1mm
Average 13. 42mm
POT Standard dev. 324. 72mm
Skewness cof. 4. 692

Average number
of events per 96. 1 (day)
year

Sample size 33
AVS Average 105. 6mm
Standard dev. 3239. 9mm
Skewness cof. 1.977

A Lz, 23 BT O 5 b —2>0f & LTHE
Z®EL, POT & AMS OZNENIZHOWNWT, Fix
DWERNHIG A ES S, BOHEHEE LT, POT
WZxt LCiX, #5845 # (Exponential), —#%{k /S —
koA (GP), *xt#v 7 v AL 554A (Log-pearson
type 1), XIIEH 434 (Log-normal) {22\ TFH~
7oo AMS 2% LTI, — AL AR fE 53 47 (GEV) , Gumbel
o3, EGRfE B KBS (SQRT-ET) (2o W
T ~Tz, Table 1 12, HIN&ET — % O &ETT,
POT & b & D@V AiiE, SLSC (F, 1999)
EOAAORERME LTS L, Fig2 8LV Table 2 12
AT LI, 3D GP oAk D, AMS IZDOW
TIZ, Fig.3 B XU Table 3 12779 X 912 GEV 43 &
2%,
KLESBORABENRT Y BRI LR,
HROKE IOHAN GP S LN 2 BEIL,
AMS 1% GEV 732725, $£72, GP453#i & GEV 4
ORI, BBRENSH D E— O % FF o
(Stedinger et. al., 1993), & Z T, 23 BAIFTIZOW
T, POT IZ GP 734f, AMS {Z GEV /3ffi% & CTiddH
T, TNENOREEHE Lz, RO F
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Table 2 Results of frequency analysis for daily rainfall at Kobe (POT)
threshold=1. Omm/day

Return Exponential GP Log Pearson Log
. type III normal
Period
[years] 1 p. 2 p. 1 p. 2 p. 2 p. 3 p. 3 p. 2 p.
Moment Moment L-moment  [—moment L-moment [—moment Moment Moment
30 100. 0 139.0 100. 0 118.5 355. 1 254.8 381.0 1718.0
50 106. 3 148. 2 106. 3 126. 2 429. 2 295.5 449. 8 2182.8
80 112.2 156. 6 112.2 133.3 510. 2 338.0 521.7 2701.7
100 115.0 160. 7 115.0 136. 6 553. 6 360. 0 558.9 2983. 1
150 120.0 168. 0 120.0 142.8 641.8 403. 3 632. 1 3559. 4
200 123.6 173.1 123.6 147. 1 712.4 436.9 688. 7 4024. 6
300 128. 6 180. 4 128. 6 153.2 824.9 488. 6 775.4 4769. 4
500 135.0 189. 7 135.0 160. 9 991.4 561.9 897. 3 5876. 4
SLSC 0. 124 0. 063 0. 124 0. 081 0. 020 0. 008 0. 030 0. 299
1 p.:1 parameter
2 p. .2 parameters
3 p. :3 parameters
F(x) T (year) F (%) T (vear)
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| 0908
1, BnaH - o - . 5% P,
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Fig.2 Probability distribution of daily ~ F!83 Probability distribution of daily

rainfall at Kobe (POT) rainfal | at Kobe (ANS)

BEE T m oy b LA Figd (25d. RS Table 3 Results of frequency analysis for annual

DTy Mt GP A O & GEV 448 0O maximum series at Kobe (AMS)

WA —F L, MOMDOEMMENRRY Lo TWD Return GEV Gumbel  SQRT-ET
- . TN Are Period 3 p. 2 p. 2 p.
ZEERT, £, MAMIIBREEIADOELEIC [years] | L-Moment L-Moment MLM
ETREEZ S, EOHAIITEREEZ LD, WT 30 243.2 219.3 211. 6
N e oL . 50 288. 0 240. 2 236.5
NOBRIPFTIZONWTS, GP A OEKBEKITAT %0 336 0 550 1 260, 3
HY, THREZLSZ ENDbND, 100 361. 4 268. 5 272.0
. 150 412.2 285. 0 293. 7
GEV i O REHE A5 &, 5, Kbk, X7, 200 459, 5 996, 7 309. 6
EHIZBWTETHY, ERfEEZHSZ &5, POT 288 Zég; gégé gggg
CWRENAOREN R D Z L ERL TWD,, AR, SISC 0. 026 0. 068 0,056

ﬁéﬂﬁ@ﬁﬁ%iﬁu’»*ﬁ LT3, fhE AT — MLM:Maximum Likelihood method
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A trend analysis of hydrological time series by Mann-Kendall test
Masaaki NISHIOKA and Kaoru TAKARA
Synopsis
This paper examines the applicability of the Mann-Kendall test, which is one of the statistical
tests for trend analysis, to the hydrological time series. The test is applied to annual rainfall series
obtained form daily rainfall series generated under the assumption that daily rainfall, inter event
time and duration of rainfall are independent. The Monte Carlo experiment shows that at least

100-year series is necessary to detect a trend of r=25% or more when using the Mann-Kendall test.

Key Word: trend analysis, Mann-Kendall test, Monte Carlo simulation



