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Trend Analysis of Storm Flood Evolution in the Haihe River Basin
LIANG Yarr gin
(Shijiaz huang H ydrology and Water Resources Survey Bureau of H ebei Province, S hij iazhuang 050051, China)
Abstract: With the rapidly economic and social development and population increase, the impacts of human activities aggravate in
the H aihe River Basin, resulting in significant changes in the underlying surface conditions. Based on the hydrological data in detail in
the Haihe River Basin, the statistical analysis and Mann Kendall rank correlation test were used to analyze the variation rule and trend of
storm flood in the Haihe River Basin under the conditions of human activities and climate changes. The results suggested that storm

flood has a decreasing trend in the basin. Research results can lay the foundations for the consistency correction of flood series and pro

vide technical support for the planning and management of flood control and drought relief in the basin.
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Fig. |
of hydrological stations in the Haihe River Basin
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Hydrological zonations and distribution
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Statigtics of hydrological zonations in the H aihe River Basin

KX &I FHEW R PTAEIE HSURAE IR km?2  ZAETIREKR/ mm ORI (- s1)

43 XN A Lk Jn] b e IX 429 642.0 472
430 K ELL F s A (1D ST T S T 275 499.0 240
M0 Vi A IELL s A [ X 127 612.0 3990
X0 e bk Kigm  ATWER CPRIX 834 562.0 184
X0 B PRI KIE S ] NES 710 692.0 5400
KO FLPRL bk KT b WX 2210 677.0 3380

K PEIBA L ik 36 =3 WA X 1850 541.0 567
43X X L, bk dem Wi TP I 856 804.0 1580

2 2.2 BOKHFAE AL AT

Table 2 Statistical analysis results of storm parameters

at different times in the representative basins

KICIFIX AR Gevtk B8 k1T h K3 h k6 h ek 24 h

1 ¥IE 18.8 38.7 55.0 87. 4
N OBk C, 0.66 0.6 0.63 0.7
ik c/ C, 2.3 2.5 2.5 2.5
AL YA 20.8 36.6  46.8 7.7
73 IX0 Pl C, 0.66 0.9 0.55 0. 55
iR c/ C, 2.9 2.9 2.8 2.8
Mg WME 25.3 457 60.3 91. 3
43IX0 DLk C, 0.3 0.65 0.66 1.07
ik C/ C, 2.6 2.8 2.8 2.6
R BIME 17.1  28.9 54.5 73. 6
431X0 D C, 0.5 0.6 0.69 0. 56
ik c/ C, 2.3 3.2 3.4 3.0
g e WME 14.4  31.3 316 5.5
X0 HEMX 0.5 0.% 0.63 0. 88
I c/c, 2.0 2.0 2.4 2.5
B ¥iE 6.2 156 24.8 9.6
i C, 0.4 0.51 0.57 0. 85
c/ C, 2.0 2.0 2.0 2.0
RO KEeL B 7.4 13.7 19.3 28.9
b C, 1.21 0.6  0.65 0.93
¢/ G, 3.5 2.8 2.5 2.5
K B i@c{a 18.2 41.8 63.9 101.8
% it ! 0.2 0.6 0.64 0. 66
c/ C, 2.1 2.1 2.3 2.3
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Table 3 Statistical analysis results of flood characteristics in the representative basins
. N R i/ 106 m3 Ytk
AL A A K 1d mA3d Wb B W/ (m3e s1) A/ h
1980 4F /i 7.60 10. 94 11.18 161.79 14. 1
XN A1 0 LA F ek 1980 ) 3.01 4.99 5.23 57.34 23.5
L (%) - 60.0 - 54.4 -53.2 - 646 67.2
1980 4F /i 1.84 3.81 5.11 82.9 3.1
431X 0 NV SR K 1980 4F i 0.68 1.49 2.51 19. 60 18.0
L (%) - 63.0 - 60.9 -50.9 - 76.4 480. 6
1980 4F /i 6.41 7.35 7. 44 457.34 5.5
31X 0 BB Ll B 1980 ) 3.01 4.10 3.66 143. 6 3.4
L (%) -53.0 - 44.2 -50.8 - 686 -37.2
1980 4F i 4.16 10. 39 18.38 56.6 4.2
431X 0 e BA b I 1980 )5 0.16 0.36 0.55 2.57 9.7
L (%) - 96.2 - 96.5 -97.0 - 955 129. 6
1980 4F i 18.17 36. 06 34.86 657.77 9.4
431X 0 5 56— P HMEX RS 1980 B J5 5. 80 12.72 12.25 191.61 13.5
L (%) - 68. 1 - 64.7 - 64.9 - 70.9 43.3
1980 4F i 37.83 83.53 69. 87 82.5 7.5
FSP LB 1980 )5 10. 80 20.73 15.37 206.23 12.0
KD Lb%E (%) - 71.5 - 75.2 - 78.0 - 749 59.8
1980 4F i 7.11 13.53 21. 86 301.47 2.9
K LA E e 1980 )5 2.47 3.28 3.29 214.7 3.9
L (%) - 65.3 -75.8 - 84.9 - 288 32.0
1980 “E 7T 21.42 31. 66 33.54 600. 5 6.7
I3 IX X LA bk 1980 “F )5 5. 64 9. 86 10. 60 158. 6 8.0
LA (%) - 73.7 - 68.9 - 68.4 - 736 20.0
KRN0 X2 4, FAAK0 XKI1.7. 2.0, F/MAN X088 C./C, — 2.0 iifh, mRkh
PRI RPN 72 R 50 C, B Ko O XK IR LA L it 0 XK LA iR 2. 3. FEILER 4.
4
Table 4 Statistical analysis results of flood characteristics in the representative basins
. Lo Yt/ 106 m3 g
KA itk AR TR mhad  WOBE (s W
K1 4.91 7.74 8.02 101. 6 19.8
XN ER AREY S b ke C, 1. 32 .17 .17 1. 09 0. 88
c/C, 2.1 2.1 2.1 2.0 2.1
K1 0.91 1. 94 3.03 33.3 15.0
47X 0 AL R C, 1.8 1.8 1.8 2.03 1.35
c/C, 2.4 2.7 2.8 .0 2.0
WM 4.71 5.77 5.98 23.9 4.1
4y 0 [EREd Db e C, 2.8 2.8 2.5 3.45 1.75
c/C, 2.0 2.1 2.1 2.0 2.2
K1 3.55 8. 92 13.8 14. 6 8. 31
47X 0 e T DL B C, 1. 18 1.28 1. 45 2.38 0.98
c/C, 2. 2.1 2.0 .0 2.1
- T Yr ik Y1 11. 4 23.3 32.2 392.2 11.3
43X 0 o (Lt C, 2.58 2.4 2.0 .3 1.07
c/C, 2.1 2.1 2.1 4 2
K18 18.8 38.2 46. 1 392.9 9.98
B DL sk C, 2.22 2.13 2.13 2. 04 1. 05
K c/C, 2.0 2.0 2.0 2.1 2.0
K1 3.92 6. 70 8. 44 243.0 2.71
R A b 4k C, 1.33 1. 86 2.27 0.55 2.0
C/C, 2.6 2.4 2.2 1.7 2.3
¥ 9. 60 11. 4 19.6 351.7 7.75
I3 X X A LA R C, 1. 18 1. 38 1. 18 1. 48 1.28
C/C, 2.0 2.0 2.0 2.0 2.2
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Table 5 Rank correlation test results of storm characteristics in the representative basins

IR AIX AR 56 AR ®K1h ®AK3h ®AK6h K 24 h W
B is 2.518 1.564 0.477 0.427 0. 343
XN A L I fEEZRd Tt LTF LTF LTF LTF
e G e e e ENTE S
B is 0. 888 - 0.649 - 0.575 - 0.888 - 1.148
431X 0 L B fEEZRd 7t N N I % I %
e e e e e TS
B is 0.333 0.352 0.176 0. 665 0.587
431X 0 PG uE Ll Lk FEEZR TE LTF LTF LTF LTF
Pl e ENTE ENTE ENTE e ENTE
BN is - 0.364 - 1.052 - 1.234 - 1.598 - 1.037
431X 0 fe L BL b A FEEZR N N N I % I %
Pl e ENTE ENTE ENTE e ENTE
i L 3 a RS - 0.544 - 0.427 - 0.343 - 0.393 - 0.326
A0 B e BT P P P P Fie
. EruE | fuE T T e T
BN is 0.041 - 0.577 - 0.707 -1.113 -0.82
B DL b sk FEEZR 7t N N I [
431X 0 R A A A A ENTES
it - 0.219 - 0.788 - 0.804 - 0.885 - 0.902
K& A 37 4k I NG NG NG NG NG
R A A A A ENTES
B 0.071 - 0.569 - 1.013 - 1.742 - 1.884
I3 x X AL E P - TF TR TR TR TR
R A A A ENTES ENTES
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Table 6 Rank correlation test results of flood characteristics in the representative basins
KX ek LT AN TS A 1d w®A3d Uk e TS LU i I
il it - 2.317 - 1.882 - 1.966 - 2.668 1.548
SN Frfi D BA LR i TR L L TR Tt
AT B ENTES ENTES bES N
giit & - 2.718 - 2.295 - 1.510 -3.986 3.201
430 Bl R i TR TR R TR Tt
R iE iE ENTE bES bES
giil i - 0.900 - 0. 646 - 0.822 - 1.330 - 1.037
531X.0 AR LL L PR 213 R R R s s
RHEE FNTES FNTES FNTES AN FNTES
T - 6.932 - 6.958 - 6.958 - 6.958 - 0.274
43X 0 [ etk =R R L L R R
A e e e B NS
it - 2.334 - 2.083 - 1.347 - 2.618 1. 665
4r1x0 56— P EME X R A L L L L Tt
AT iE iE ENTE S LES NS
it & - 2.851 - 2.591 - 2.737 - 3.501 1.698
B LLF i3 e TR TR R TR Tt
KD AT iE iE iE bE ENTE
giilh i - 3.761 - 3.468 - 3.501 -3.192 0. 658
K L F s B N Bt N N B Nk LTt
RHEE W W W WE FNTES
Zil - 2.418 - 2.329 ~ 2.435 -2.098 - 0.462
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