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DEM-based quantitative analysis of average peak time lag of Dabie-South Auhui
mountain area
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Abstract: Based on Digital Elevation Model( DEM) in 27 small watersheds of Dabie-South Auhui mountain area, the topographic
information was extracted and the average peak time lag was calculated. By establishing the mathematical model of multiple linear
regression and path analysis, the influence of the factors on the flood response of the river basin is discussed. The results show the
following : At the level of the valley system, shape factor and roundness, valley relative elevation, channel branching frequency and
the forest coverage rate affect the basin average peak time lag mainly. And basin relative elevation is the most fundamental explana-
tory variables; Different geomorphic factors interaction is complex. The multiple linear regression model of average peak time lag
has 73.4% explanatory. Further more, the path analysis model respectively describes influence of each variable to the average peak
time lag from direct effect and indirect effect. The results can provide important reference to analysis the flood response process of
South Anhui mountain area. It is significant for flood control and disaster mitigation.
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Fig.1 Distribution of 27 basins in study area
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Tab.1 Classification system for watershed topography
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Tab.2 Primary topography parameters of 27 basins

bk bR ity A B I, JEAR WHEE IECE AT BRSO WIE L
H PR km? EX e Frwse  H¥E ®2%/m (kw/km?)  EHIR KE/km
£48 178.57 0.48 0.40 1.03 15.42 19.11 0.97 0.64 173.83
R 271.66 0.49 0.44 1.03 17.75 18.24 0.97 0.71 262.93
ik np 489.33 0.31 0.42 1.01 17.02 11.23 1.01 0.72 494.45
KE 464.21 0.38 0.61 0.99 16.65 8.76 1.01 0.68 467.14
FHIH(D) 103.53 0.40 0.33 0.91 11.08 21.33 1.02 0.79 106.00
JA g 540.80 0.46 0.47 1.05 15.99 13.38 0.95 0.67 514.48
E7 139.04 0.63 0.68 0.95 12.16 22.30 1.05 0.70 146.11
YhiE () 453.07 0.55 0.65 1.03 16.06 13.90 0.97 0.65 439.55
BER() 365.20 0.44 0.46 1.05 18.06 13.57 0.95 0.69 347.62
=0 260.32 0.55 0.54 1.05 20.15 20.75 0.95 0.59 248.25
KA 399.25 0.43 0.60 0.99 18.79 9.06 1.01 0.65 403.74
b 887.88 0.39 0.65 0.98 16.34 7.54 1.03 0.66 910.49
[P NGl 498.27 0.53 0.83 0.98 18.05 10.99 1.02 0.67 509.03
Eeat] 687.24 0.45 0.44 0.90 9.64 5.86 1.11 0.68 763.97
1L 04 844.45 0.48 0.43 0.89 8.81 5.48 1.12 0.69 943.68
(e 585.04 0.35 0.45 0.94 15.13 7.90 1.07 0.68 625.47
Rt 42.02 0.37 0.26 1.05 15.76 23.26 0.95 0.59 40.06
=JC 4.96 0.74 0.43 0.91 14.61 45.30 1.10 0.61 5.48
FeBE () 30.61 0.50 0.27 1.16 18.62 40.03 0.87 0.62 26.49
#IL(8FF) 10.94 0.48 0.30 1.33 22.62 86.69 0.75 0.64 8.21
WERE (5 9.44 0.70 0.40 0.94 14.69 48.97 1.06 0.85 10.04
WA (PN 26.60 0.55 0.45 0.93 12.85 34.26 1.07 0.68 28.50
(R ) 76.89 0.50 0.32 1.01 12.26 17.65 0.99 0.70 81.42
2R 289.13 0.56 0.64 1.05 20.81 16.93 0.96 0.70 276.53
xR 5.46 0.68 0.42 1.28 21.01 78.33 0.78 1.28 5.49
e 183.74 0.44 0.21 1.06 20.86 16.97 0.94 0.59 173.49
= FHYT (M) 98.58 0.63 0.60 1.11 22.53 34.18 0.90 0.64 89.14
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Tab.3 The average peak lag time of 27 basins
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5 HH(Z) 5.31 14 Eat] 12.24 23 RS (TN ) 5.36
6 JEERD) 8.46 15 Ll 15.26 24 ) 5.40
7 E7E 3.71 16 (e 7.36 25 &R 7.00
8 YMIH( ) 6.68 17 EeE 4.04 26 e 6.94
9 BER () 4.59 18 =70 2.88 27 ZBAS(HFE) 3.65
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Fig.2 Normal curve histogram of residual
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Fig.3 Scatter plot of normalized expected value and residual
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Fig.4 Comparison between observation and simulation values of average peak time lag
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Tab.6 The simple correlation coefficients between average peak time lag and geomorphic parameters
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Tab.7 The results of path analysis
N FIEZSTEREE Y
. fij e T -
A MERK SRR I 1, AR 2 5 AR T 4 b ey
R TR 5 i AR 2% o 2% S
| Jxli XT%% iijﬁﬁ R s ot
I i H -0.393 0.400 0 -0.064 -0.864 0.128 0.008 -0.793
Tk 5 0.100 -0.224 0.114 0 0.186 0.007 0.017 0.324
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Tab.8 Parameters of Huangshan( Shancha) Basin for testing model
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