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Abstract

Zhejiang Province is in the southeast coastal area of China, with mountainous areas as the main terrain,
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and the urbanization process is inseparable from its characteristics. The development of urbanization
has certain influence on the hydrological effect of rivers. This paper reflects the change of hydrological
effect of river basin through the change of river runoff: the impact analysis of rainfall, temperature, and
vegetation on runoff of the basin and uses MIKE SHE models to simulate runoff under different underly-
ing surface conditions of the basin. The results show that the runoff of the catchment is mainly generated
by rainfall, and both rainfall and runoff are highly consistent, whether periodic or trend line. The peak
discharge and flood volume of the three floods simulated by MIKE SHE increased by 9.4% and 7.7% re-
spectively on average. When other factors remain unchanged, when rainfall increases by 10%, runoff
increases by 6.16%, and leaf area index increases by 10 times, the impact on runoff is 4.44%. Therefore,
the contradiction between urbanization process and forest land and grassland protection is increasingly
prominent, which increases the overall flood risk.

Keywords

Urbanization, Hydrological Effect, Runoff Change, MIKE SHE, Nanxi River Basin

Copyright © 2022 by author(s) and Wuhan University.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. ARE R

Bt R E e B PR A e, ST AL R AN AR, A SRRSO R B 2 6K 1] [2]. BT A R
IS, ST RV UR A AR, ASEKIRIE R, RIS R IRITIE 32 BRI, 0] K A S0 A W > [3],
P BOIA R 7P 5 5 TR A -

AN 223 AN IR T A R I e SR ) IR P AR A k395 R U LB SR N 22 —[4] [5]. R[S TR
SERE TV AR I A AR R AR L S h AR R A ki, H IR A SR I R BUHYI /5 - Brandes 45(8]
RIL, MTIR A K AL F) 20%0], B M E A 2 A0 R

WL AL R E AR F U, A “ Bl /K 0 H” AR i, ORI R R 25 R BRI =4
TACHERE o T BRI T A T A5 SR K SRS AR AR NATTAE P2 AR 3l ok — g i, iR AT 75 2 22 B 45 25 Rl
R R KRN, R UL A8 B SR L XA T LR A D Wt FESE 1

ARSI BT FE IR — MR BN SE i« BOY SR R ARG, S A AR AR 32 N SSE SV,
PWAHBOERRIFER .. 20k, R BB R G TR I 7 iR AR ok S LI A ZK SC U838, A
M MIKE SHE XA LIISAN 737 5 T FR IR AR SO UG KL, SRk — AN B A AR LA AL 5 T 3
M AR AT BT A R S5, #EmHRT R R B EE 77, B — & L M E.

2. RS

FRIT A REK, AL 28°00N~28°34'N, 120°19'E~120°59'E X [8]. AR L LRI LA TG ik, J5SkifE
P 1192 mo AL U BT 5 K 3 B S 40 T X () — 28 S A, S R AE AL BEL 7K SRV N BT, 38 T AR 31 2436 k'
FRAK 142 km, P 6.0%0.

TRV YT 33 P 1) 7K ) B A Y AR 30 R T3k PR sy i UL kst EL i A7 2 i« A0 25 Ah R i 1 5080 5
T AR K Ll S bRt , Nz #58 MIKE SHE A5 80 £5ai (b 2 ) ZERBON B A, 045 [F]— I 300 20 2
AR &R RIREFTOR, R AR SCHT 5838 B ARG 50 2 (1 Sl 3 o B k), 28R SR AR IR BRI -4 U0
HARHTE 20 4 80 AR, 1M AT A HAEMSBONTERE, BT XL TURAR AL 6 B FH A 5% o

DOI: 10.12677/jwrr.2022.116068 633 IK BRI T


https://doi.org/10.12677/jwrr.2022.116068
http://creativecommons.org/licenses/by/4.0/

SR Ly DX T A T R X T A S 28R4 A

3. ISP RS
3.1. fEmXRRER

1) FERAERRRES T
LA SR R AR B B A R A AR SC R, FER AR TG R B 1.

Table 1. Correlation between rainfall and runoff of typical tributaries

1. BBESORMEREREAXER

B Rée WA AR 5% 7 72 R’
AN y=0.021x — 12.954 0.929
KRR y=0.010x — 6.506 0.923
YRR y=0.009x — 5.765 0.937

TR y=10.004x —2.527 0.913
1EIE y=0.003x — 1.666 0.937
HIHIR y=0.008x — 4.941 0.903
hRGR y =0.002x — 0.906 0.977

I BT R R, AR L R AR R A T DI 96 A RIMRIA A2 RS IE 2 SRR T 4 1 RS AL RFALE
DRl BE R R 2 S BUR TR A AL 2 SRR
2) [T St S
R TR0 o N BORORIR T B8 G i (O S IN BERE, BURGIRVT Vb Sk i T AT 10 W B e ih i 5 (L% 2).

Table 2. Statistical values and associated probability values of rainfall groups in Nanxi River

2. R EMAE S IHERBHTRER

SrHE b giita FE FHEERER p S giita FE FHEERE p
2 0.881 0.352 17 1.526 0.137
3 0.383 0.683 18 1.013 0.486
4 1.273 0.293 19 0.478 0.953
5 3.008 0.026 20 1.578 0.114
6 0.394 0.851 21 0.458 0.967
7 0.441 0.848 22 1.258 0.266
8 1.895 0.090 23 0.804 0.701
9 0.727 0.667 24 0.988 0.502
10 1.708 0.113 25 1.138 0.360
11 0.825 0.607 26 0.732 0.788
12 0.813 0.628 27 0.743 0.778
13 0.616 0.817 28 0.615 0.898
14 0.653 0.795 29 0.879 0.633
15 2513 0.010 30 1.164 0.345
16 1.484 0.156
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Figure 1. Rainfall tendency chart of Nanxi River
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Figure 2. Change process of annual average temperature in Yongjia County
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Figure 3. Annual average temperature M-K mutation discrimination curve
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Figure 4. Correlation analysis diagram of measured and simulated runoff
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Table 3. Comparison table of model calculation results
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