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Study on the parameter regularity of Nash Unit Hydrograph based on DEM and geomor-
phic data

ZHOU Li, LI Zhijia & HAN Tong
(College of Hydrology and Water Resources, Hohai University, Nanjing 210098, P.R.China)

Abstract: In order to apply Nash Unit Hydrograph to ungauged basins, we studied the parameter regularity of Nash Unit Hydro-
graph based on the DEM data. The 29 medium and small basins in Wannan mountainous watershed are used as experimental basins
to calibrate the parameters of Nash Unit Hydrograph. Geomorphic parameters and surface land cover types obtained by ArcGIS 10.1
are adopted to make multiple regression analysis and path analysis of the parameters, and establish the formula which calculates the
parameters of Nash Unit Hydrograph based on the DEM. The result of regression analysis shows that the formula has high statistical
significance. The result of path analysis shows that slope is the fundamental explanatory variable, which plays a decisive role in cal-
culating the parameters of Nash Unit Hydrograph. The formula independent on measured data can be generalized and applied to un-
gauged basins.

Keywords : Nash Unit Hydrograph; geomorphic parameters; surface land cover types; multiple regression analysis; path analysis

FIAGE g g LU DX RN, B ph T A 7K Sl 5 0 70 A1 5 B AT i s 0 i 5 B0 F AN 12 AT A2
ST RO PR K SCRERI A R, B2 T 25 Al A SR A5 A TR 3R A BRI, — S8 SRt e 54 K SR A1 G 12
AR TR ORE 5 KOS TAR B RSN SR TC B Ak b IX 1 7K SCRT B 5 LA 3R A4 R A5 it 2 /K W A5 B 5
SRAAR SR , 52 BUX TR XK B R AL 27 U B A B >

N T gk LIRS, RG2S TTESOE LG, TR AL X Rk AR I S
SRR AR ASGE R WA ST T B 7 5T DEM 9 Nash 80728 S 80K A2, I it il
TR M7 9 T B 78 o U0 B30 0o A 2 W) ) i 35 DR 3 B AR FIAILAR, O Nash B0 28 £ Hh /AT iAE T Bk} i
XN P 2%

« EFRHAREREETHE (41130639, 51179045) JKFIHA#55 H (201501022, 201401034, 201301068 ) FiE T i 1
S IFHAF 4T B (HRM201404) BEA B, 2015 — 09 — 25 Wk ;2015 — 10 — 27 e lsekky. F#i(1991~) , 4,
W5 E-mail ;. zhoulinanjing@ 163.com.



1142 J. Lake Sci.(#7#%),2016,28(5)

1 8IS R Z®

1.1 $HERIR

9T 2858 H Nash BN LR B8, A SCRR IS R L IX. 29 S /NG00 520 7K SC#E ) BoRk e IR T2 a8 7k
SCJRy 5 SR T BB S A 2 T A PR R 2 7 e S A Sk I e A L DX INTR ISR DEM BiHE | B0 S R
Frf E R BT AL 45 A5 BP0 FE PR R B AR RS 228 90 mx 90 m, B R AE R 2 2000 4F;
LandCover $i4f 3 I8 F B K Femt b 45 8 o0 RS HE A 30 mx30 m, $idl RAE KT [A] 4 2010 4F.
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Tab.1 Parameters of Nash Unit Hydrograph

F45 I T AL/ km? n k 75 ik TR km? n k

1 L4 178.6 3 2.05 16 () 30.6 3 1.15
2 ik 491.7 3 2.25 17 B (FF5) 10.9 3 0.65
3 RE 464.2 3 3.45 18 w1l 57.3 3 1.90
4 FHH(Z) 110.0 3 220 || 19 TERE (A 9.4 3 1.15
5 JAZm 540.8 3 3.55 20 i €Y i) 26.6 3 2.00
6 &8 139.0 3 2.22 21 RS (TN M) 76.9 3 3.20
7 YRR ( ) 453.1 3 232 || 22 £ ) 289.1 3 3.25
8 BeR (=) 365.2 3 2.25 23 X 5.5 3 4.20
9 = 260.3 3 2.45 24 e 183.7 3 2.60
10 KT 399.2 3 3.05 25 =YL (HIR) 98.6 3 2.15
11 ThIR 887.9 3 3.95 26 =EY(ET) 4.7 3 1.04
12 SR 498.3 3 2.55 27 =7 5.0 3 1.00
13 £ 687.2 3 3.55 28 R 271.7 3 2.10
14 [17hES 585.0 3 3.30 29 1 1L 844.4 3 3.85
15 i 42.0 3 1.60
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Tab.2 Geomorphic parameters and surface land cover types of study basins

A Wik WEE AR (KA Bk MOBi:] FRAK

B9 394 25 Jufr EE | 5 Wi 394 ? % JUfaf o
(dm/km?) 7 SR B3 (dm/km?) SR B

1 E4B 41.35 0.40 035  0.757 || 16 et 261.82 0.27 0.52 0.827
2 ik np 22.72 0.25 0.58  0.863 || 17 TR 959.65 0.30 0.81 0.882
3 ESE) 10.50 0.61 0.39  0.889 || 18 1z 200.55 0.91 0.31 0.934
4 HIH 50.80 0.28 0.51 0.721 19 LR 445.32 0.40 0.21 0.762
5 JEERLD) 17.21 0.47 036  0.848 || 20  INEME 130.78 0.46 0.30 0.632
6 i) 34.75 0.68 0.29  0.588 || 21 Tr 42.95 0.32 0.71 0.666
7 FRape 18.45 0.65 0.35  0.796 || 22 B 24.60 0.65 0.27 0.958
8 [EPN 26.61 0.46 0.25  0.893 || 23 SR 944.29 0.42 0.64 0.951
9 = 34.53 0.54 0.56  0.908 || 24 s 39.25 0.21 0.57 0.813
10 Ko 14.82 0.60 0.30  0.925 || 25 % 86.01 0.61 0.26 0.766
11 b 5.92 0.65 0.42  0.769 || 26 B 1064.98  0.59 0.31 0.755
12 WA 12.05 0.83 027  0.813 || 27 =5t 739.29 0.43 0.01 0.959
13 E=arl 4.41 0.44 0.18  0.663 || 28 R 46.59 0.44 0.25 0.867
14 [fryeA 9.06 0.45 0.39  0.732 || 29 g 3.36 0.43 0.20 0.619
15 e 176.31 0.26 0.72  0.830
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R B bR T AR R R 5 | A SRR TR DR LR, 32— E R R, B BRI B
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1) ZE R R =0.796>0.6 , 2 1% [B] R R IR 20 B A A AL BB N 79.6% , BRI RAR -

2) (AR5 R MK sig<0.05, 76 F K3 .4 R R (I 1 728 800 TRVZE B N g Ak 35 ki
W) BEHA = ADAELE 1A A AR B BRI AR By G 25 P | B2 A BB A% 7 AL ) R 2

3) 45 AR & VIF<10(3 3) , Bl iz MU RURFA7E 2 8 3L 4 19 [ 7.
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Tab.3 Regression coefficients
eprifEfL R AL LR ML
HRETR FrifE R 4L t Sig.
B FrifEiR 2% foe VIF
(HH) 1.909 0.246 7.769 0
TR -0.206 0.039 -0.735 -5.287 0 0.837 1.194
AT 0.157 0.171 0.126 0.918 0.368 0.861 1.161
SEBERIREE =24 0.096 0.074 0.172 1.289 0.210 0.909 1.100
PR 5% 0.271 0.456 0.080 0.595 0.558 0.896 1.116

4) BRABIIE A, 5% 25 BEA IR IE S 5345 (B 1) 5 BR 4G ok bR fb R 25 1978 [ -2,2] Z A 5l
(B 2), 5846, R T 255 R,
ZE BT i IR i A B SCHE RN ) 4 MRS, HLIRNEROUR B35 RIE R B(3K 3) , 715 k sk
N
In(k)=1.909-0.206 In(S,,,) +0.157 In(F,,,,.) +0.096 In(G,,) +0.271 In(C,...) (6)
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Fig.1 Normal curve histogram

Fig.2 Scatter diagram
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Tab.4 Test results of the regression equation

sk T FH/km? REKHE I kA Y X152 FifRE AR

=Jt 5.0 1.00 0.94 0.06 0.20 ey
gz 271.7 2.10 2.26 0.16 0.42 =i
L 844.4 3.85 3.47 0.38 0.77 S

2.4 S kHBEES

SRR ST BT IR AE US54 B FE Al b B 7 B DG R B0 S B AR R (S — 72 xR AR Y B
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Tab.5 Results of Path Analysis

. N [CIEESHREE2
EE WA GRS HESEA R —— —— - -
WA JBREH WEIUTSH FHEER it
TR -0.757 -0.735 0.000 -0.028 -0.017 0.024 -0.021
TERFEL 0.248 0.126 0.161 0.000 -0.044 0.005 0.123
IEEERIRCIE 28 0.207 0.172 0.074 -0.032 0.000 -0.007 0.035
FRAHE 35 % -0.144 0.080 -0.216 0.008 -0.016 0.000 -0.224

3 N
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