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Abstract

In order to solve the problem of without or lacking hydrological data in large watershed in flood fore-
casting of Karot Hydropower Station, an effective forecasting method to ensure the accuracy of forecast-
ing is sought. By using DEM data with 90 m resolution and ArcGIS software to extract geomorphic para-
meters, geomorphic unit line based on statistical physics is constructed. Two floods occurred in the
whole basin from 2017 to 2018 were selected to carry out the confluence calculation. Geomorphological
unit line can also achieve good simulation results in watersheds with catchment area larger than 2000
km?2. Geomorphic unit line can be an effective way to solve the problem of flood forecasting in areas
without or lacking data in the basin.
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Figure 1. Distribution maps of basin & stations
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Figure 2. Relation between river network density and catchment area threshold
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Table 1. Geomorphological parameters of watershed from kallas to Karot (special) station

® 1 R EFRH(E ) B XRERE IR S 5
WRAH  WEC FRKEAm WREAVkM®  CPEKREAm CFEEBAM R KR ERR

1 10 93.5 1322 9.4 1322 1.7

2 6 53.8 355.5 9.0 59.3 6.0 1.0 0.4

3 1 43 361.9 43.0 361.9 4.8 6.1
B2 38 29 33
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Figure 4. Comparison of flood discharge processes on April 6, 2017
4.2017 £ 4 B 6 H#/KRETIEXILE
1700 0
| 'H|| “
1600 f - L5
/)
+ [
1500 P\ L 10
1400 | VA
) \ 15 2
2 1300 ' A £
T ’ v “ /£ - 20 g
= 1200 | L A =
pe! ’ N - 25 2
1100 | v
7
1000 Ko A ‘_,' — 30
¥ A\ S LY
900 | AN - = - IEHOK - 35
i S
800 : . : : 40
4-19 20:00  4-20 5:36  4-20 15:12  4-21 0:48  4-21 10:24  4-21 20:00
H 3
Figure 5. Comparison of flood discharge processes on April 21, 2018
[ 5.2018 £F 4 A 21 Bk REFIEXTEE
Table 2. Error statistics of peak discharge and the time of peak
2. HIERE SIS EIR ZE ST
ME/m’s™ UG TR [ /h R
N
Tk A8 SR Tk 8 SR /% U SIS [
2017.04.06 77K 3190 3280 2017-4-6 18:30 2019-4-6 17:40 -2.74 50 min
2018.04.20 77K 1593 1640 2018-4-21 2:00 2018-4-21 2:00 —2.86 0
4. &g

1) M50 BT 24 BB A% 5 U2 5 U skt 350 e R A T S L R B v 5, R 17 M N A D9 R
HHE R A SN pR R T B (197, A3 Ay 2 ATV SRR 5, B SO A 8

2) XTHRN 2039.4 km? [R5 Bk BEOK TR TIRBEAT 1 HRIL, B 5E 40.5 km® Dy Z it S RHAE 1 56
IKEARAE, TR E S AL o I XHZRIR R 2 iR BATICAR BT SR AR

3) HbSR AT LRAE AR KRR T 2000 km? 155 H 4] I 50t P A5 0 ()3 P 36 T M3 B (80 2 7 K AR K TR IS
DU IETA I BCRAR IR BT s izl A e Bk BB X St K PR SR i 147 80535

DOI: 10.12677/jwrr.2019.86069 616 TK YR 5T


https://doi.org/10.12677/jwrr.2019.86069

35 BT 2 A AR R K L K TR A 32

SE K

(1]

(2]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]
(18]
[19]

SRR, ToBURIH X K LR TR 2R 2 APT BEAUREALHE 7E[T]. ZKFIRHE, 2015(32): 233.
DENG Yao. Generalization of API model for exploration of hydrological forecasting methods in undocumented areas. Water
Science and Technology, 2015(32): 233. (in Chinese)

B, AKSCHERIM]. JE5T: o ARRK S AAE, 2009: 85.
BAO Weimin. Hydrological forecast. Beijing: China Water Resources and Hydropower Publishing House, 2009: 85. (in Chi-
nese)

RODRIGUEZ-ITURBE, I., VALDES, J. B. The geomorphologic structure of hydrologic response. Water Resources Research,
1979, 15: 1409-1420. https://doi.org/10.1029/WR015i006p01409

SCRE, ZEHL, Bl LA R-V SRR A8 A SR AI[I]. 7KL, 1988(3): 22-23.

WEN Kan, LI Qi and LU Weixian. General formula of R-V geomorphic unit line and its application. Hydrology, 1988(3):
22-23. (in Chinese)

T, HOSRIBRET BT 28 B AE[T]. K 3C, 1988(3): 14-18.

XIE Ping. Verification of geomorphological instantaneous unit line. Hydrology, 1988(3): 14-18. (in Chinese)

MRALEL. BT 30 R I B 2 B0 1S S BRI R BT 5 [D]: [ 2 A ] Jbat: Bhas ti i, 2009.
LIN Jingjing. Study on confluence model of Fengjiaduo basin based on the theory of geomorphological climate instantaneous
unit line. Beijing: Science Press, 2009. (in Chinese)

e, WhE, A, 55 2T DEM BB A AR IO S HIMY). R At SRS AR, 2012: 171-173.

SUN Long, YAO Cheng, SHI Peng, et al. Extraction and application of geomorphic unit line based on DEM. Nanjing: Hohai
University Press, 2012: 171-173. (in Chinese)

/N, BRAWK, BREESC, A VLIRAE JEBORE L X BEVTAERAR IR T R I (7] 7K, 2018, 38(3): 57-59.

JI Xiaomin, CHEN Yingbing, XIE Haiwen, et al. Method of runoff simulation for Luoyanghe watershed in ungauged hilly
areas of Jiangsu Province. Hydrology, 2018, 38(3): 57-59. (in Chinese)

SRICRE, B2, Wit SRt A 2 H EHOKIRIT (7], WK AR, 1988(4): 10.

ZHANG Zhengkan, ZHAO Suizhong. Deep discussion on flood calculation by instantaneous unit hydrograph of watershed
geomorphology. Zhejiang Hydrotechnics, 1988(4): 10. (in Chinese)

STRAHLER, A. N. Quantitative analysis of watershed geomorphology. Eos Transactions American Geophysical Union, 1957,
38: 913-920. https://doi.org/10.1029/TR038i006p00913

J w5t xH, e, TR R AR A K R BURIA]. B 5 E BT, 2000, 16(4): 77-81.
ZHOU Yungui, LIU Yu and WU Lun. Water system extraction algorithm based on digital elevation model. Geography and
Territorial Research, 2000, 16(4): 77-81. (in Chinese)

5[0, AARAL. 2T DEM RIHSRHESR LSRR [T]. HiBRE 223 RE, 2003, 18(2): 251-256.
LI Li, HAO Zhenchun. Summary of feature extraction in watershed based on DEM. Progress in Geosciences, 2003, 18(2):
251-256. (in Chinese)

LI, 3357, B m e AR SRR SO I v (5 D], 7K 3, 2002, 10(22): 2-3.
KONG Fanzhe, HUANG Xiaofang. Some problems in the application of mathematical elevation model to watershed hydrolog-
ical model. Hydrology, 2002, 10(22): 2-3. (in Chinese)

RELRE, BefeX, XIgE, 45, JET DEM QUSRI S R I S At 3 S B 3 0], P EDK R AR FFER, 2007(5): 8.
LIN Jingjing, BI Huaxing, LIU Xin, et al. Extraction of geomorphic parameters for geomorpho-climatic instantaneous unit hy-
drograph based on DEM. Science of Soil and Water Conservation, 2007(5): 8. (in Chinese)

GYASI-AGYEIL Y., WILLGOOSE, G. R. and DE TROCH, F. P. Effects of vertical resolution and map scale of digital eleva-
tion models on geomorphologic parameters used in hydrology. Hydrological Processes, 1995(9): 363-382.
https://doi.org/10.1002/hyp.3360090310

LR, XUHH=. Hor s R A S SRS $y K OB FEdE RE (D). /KRR, 2000, 11(4): 463-469.
REN Liliang, LIU Xinren. Research progress of digital elevation model information extraction and digital hydrological model.
Advances in Water Science, 2000, 11(4): 463-469. (in Chinese)

Agri Stars. Remote sensing and hydrologic models. NASA-CR-173232, 1982.

MINTER, O., ASKARI, F. A remote sensing technique for estimating watershed runoff. PB-82-243668, 1980.

BREEH, BRoTiR. SRR AR i STHE ], sRBUKFIK L ZERE 224, 1985(3): 42.

CHEN Shengjia, CHEN Yuanshen. Analysis and calculation of geomorphic climate unit line. Journal of Wuhan University of
Water Resources and Hydropower, 1985(3): 42. (in Chinese)

DOI

:10.12677/jwrr.2019.86069 617 TK YR 5T


https://doi.org/10.12677/jwrr.2019.86069
https://doi.org/10.1029/WR015i006p01409
https://doi.org/10.1029/TR038i006p00913
https://doi.org/10.1002/hyp.3360090310

	Application of Geomorphic Unit Line in Flood Forecasting of Karot Hydropower Station
	Abstract
	Keywords
	地貌单位线在卡洛特水电站洪水预报中的运用
	摘  要
	关键词
	1. 引言
	2. 地貌瞬时单位线原理
	3. 应用实例
	3.1. 工程和流域简介
	3.2. 水文资料情况介绍
	3.3. 地貌参数计算
	3.4. 地貌单位线计算
	3.5. 地貌单位线洪水计算

	4. 结论
	参考文献

