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Abstract

The study on the runoff variation and characteristics of the Duhe River basin is of great significance to
guide the planning and allocation of water resources and hydropower generation under the influence of
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climate change and human activities. Both the cumulative anomaly method and Spearman method were
used to analyze the annual runoff change trend from 1961 to 2017, the Man-Kendall catastrophe test was
used to analyze the annual runoff abrupt change, and the annual and inter-annual distribution of runoff
are analyzed. The results show that: 1) The annual distribution of runoff is uneven and the inter-annual
variation is violent. The “low water” situation has increased since 1991; 2) The trend of annual runoff is
not obvious from 1961 to 2017, and the slight increase fails to pass the significance test; 3) The abrupt
change of annual runoff is 1991. The abrupt change of runoff and the intensification of intra-annual and
inter annual heterogeneity are the embodiment under the influence of climate change and human activi-
ties.
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Figure 1. Schematic diagram of Duhe River and Huanglongtan Reservoir
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Table 1. Runoff grade classification standard
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Table 2. Percentage of monthly runoff in the upstream of Duhe River (%)
2. HARER A EHERELSFIHNERENE (%)

ER 1A 2HA 3H 44 5H° 6 A 7H 8 H 9H 10 A 1A 12 8
1961~1969 2.14 2.46 3.67 6.84 10.97 7.87 1725 1463 1320 1161 5.97 3.38
1970s 2.32 2.51 3.27 7.32 10.32 1156 1324 1575 1491  10.24 5.51 3.05
1980s 2.64 2.57 3.82 6.17 8.58 13.85 1454 1515 1450 9.81 5.26 3.11
1990s 2.91 3.68 451 6.23 1079 1259 1648 1374  10.76 8.68 6.65 2.98
2000s 2.46 2.78 3.39 6.53 9.06 1208 1553 1836  11.62 8.89 5.73 3.57

2010~2017 2.27 2.25 3.80 7.18 9.40 12.14 10.23 14.94 15.12 12.40 6.86 3.42

1961~2017 2.46 2.70 3.72 6.70 9.78 11.80 14.53 15.51 13.39 10.20 5.94 3.25
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Figure 2. Variation curve of monthly runoff in Duhe River
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Table 3. The intra-annual distribution factors of runoff in the Duhe River
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Figure 3. The high-water period and dry period of annual runoff in the Duhe River
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Figure 4. Variation processes of annual runoff in the Duhe River
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Figure 5. The cumulative anomaly curve of annual runoff inthe upstream of Duhe River
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Figure 6. Man-Kendall mutation test results in the Duhe River
6. RIS Man-Kendall S8T546 16 45 52

4, g5ig

FIH BAEE . Spearman 751 Man-Kendall S48 56755 7575, X3k 1961~2017 SEARI i AR RFAE
AT oM, FESERWR:

1) BERRISAA TR N T SRR, SRR ER 70% LA B ERMIG A2 10 A), FRRRER
BRI IAAR I AR A 1 D

2) BRI EACIRIL 2 A, B 1991 4 DS R ACIR I H IR B R A R R, AR SR UK R R e
PR 7K BE IR AR S5 R

3) AR BB R, AR ELE 1991 FERARA, WIESERL 5 NG ERN R
IEEIE T, R K BERCIR DU AR AE T e, IR K BRI SR . K R R R Pk AR

SE K

[ webkil, SA, T, S R B L IR, o R R KRK L, 2020(9): 231235,
YUAN Linshan, ZHANG Jiayu, ZHANG Li, et al. Research on the impacts of climate change on the power generation of hy-
dropower station. China Rural Water and Hydropower, 2020(9): 231-235. (in Chinese)

[2] HAEA, AP, HYE, & FNLEEAREIFE AT AR, 2019, 41(9): 14-19.

HU Huijie, CUI Kai, CAO Qian, et al. Analysis of the characteristics of runoff evolution in Yellow River in recent 100 years.
Yellow River, 2019, 41(9): 14-19. (in Chinese)

[8] HR%, MR, 250, & UL R NE S AR IT]. KEES K TSR, 2016, 27(6): 13-19.

YAN Dongfei, XIE Jiancang, JIANG Rengui, et al. Trends and characteristics of runoff for upper Hanjiang River. Journal of
Water Resources and Water Engineering, 2016, 27(6): 13-19. (in Chinese)

[4] ZEpkat, BRURIE, TRONWN, 5. PUL LIFRRHEAES R R[] A RKIL, 2011, 42(9): 19-22.

LI Taoying, YIN Junxian, ZHANG Lili, et al. Analysis on runoff evolution trend of upper Hanjiang River and its influential
factors. Yangtze River, 2011, 42(9): 19-22. (in Chinese)

[5] BRfe, EEMH, AL, %5 LRBERE =20 EHA ). mEARIEESKFIFEHE, 2008(3): 49-53.

CHEN Hua, YAN Baowei, GUO Shenglian, et al. Temporal and spatial trends analysis of the runoff in Hanjiang River.
South-to-North Water Transfers and Water Science & Technology, 2008(3): 49-53. (in Chinese)

[6] ZEbk, E4RT:, HTE, & KL EHFERES A SEmEF X R[] BARTIHERSR, 2004(6): 694-700.

LI Lin, WANG Zhenyu, QIN Ningsheng, et al. Analysis of the relationship between runoff amount and its impacting factor in

DOI: 10.12677/jwrr.2021.104046 433 TK BRI 5T


https://doi.org/10.12677/jwrr.2021.104046

BT IAR R AR A A B S R 3 AT

[7]

(8]

(0]

[10]

[11]

[12]

[13]

[14]

the upper Yangtze River. Journal of Natural Resources, 2004(6): 694-700. (in Chinese)

RS, Y, B, KILREERGHBN LS. KITRBEE 55, 2005(5): 589-594.

QIN Nianxiu, JJANG Tong and XU Chongyu. Trends and abruption analysis on the discharge in the Yangtze River. Resources
and Environment in the Yangtze Basin, 2005(5): 589-594. (in Chinese)

BEYL, Bk, BEE, & KILHE BRI R[], BHEREE, 2012, 34(12): 2306-2315.

ZHAO Junkai, LI Jiufa, DAI Zhijun, et al. Analysis the runoff variation of Yangtze River in Yichang. Resources Science. 2012,
34(12): 2306-2315. (in Chinese)

WEE, ZAO, FH, F KILIHEX 1956-2000 EEF RIS HT[I]. AKEFEERE, 2007(1): 29-33.

CAO lJianting, QIN Dahe, LUO Yong, et al. Discharge changes of the Yangtze River in source area during 1956-2000. Ad-
vances in Water Science, 2007(1): 29-33. (in Chinese)

LR, XEY. BRI ARTUEE A AR AT [J]. HUEERL 3 e, 2003(6): 585-590+649.

ZHENG Hongxing, LIU Changming. Changes of annual runoff distribution in the headwater of the Yellow River basin. Progress
in Geography, 2003(6): 585-590+649. (in Chinese)

TR, kilEx, a5 50 fEkrh E S RRHEAR IR A 2 LR B[], KB g, 2008(5): 656-661.

WANG Jinxing, ZHANG Jianyun, LI Yan, et al. Variation trends of runoffs seasonal distribution of the six larger basins in
China over the past 50 years. Advances in Water Science, 2008(5): 656-661. (in Chinese)

Figg, EHK, ¥R, MiEE. RRENS AL SR St LN A KI7KH, 2015(11): 24-28+54.

LU Jianyu, WANG Xiuging, WANG Xuebin and LU Baohong. Measurement index of nonuniformity of intra-annual runoff
distribution and its application. 7K 77 Hi, 2015(11): 24-28+54. (in Chinese)

RTAE. WA )P A0 5 7 ik 5 R A M), J63E: H B KRIZK o S sk, 2015.

ZHAO Xuehua. Research method and application of river runoff time sequence. Beijing: China Water & Power Press, 2015. (in
Chinese)

M, SO, PRAEZE, 45 Logistic BRI £ 42 30 = AT 34 TN B R T[D]. 7K FLREURAL 2, 2020, 38(12): 16-19+23.
ZHU Yanmei, HUANG Weibin, CHEN Shijun, et al. Application of the logistic regression model in runoff wetness-dryness
prediction. Water Resources and Power, 2020, 38(12): 16-19+23. (in Chinese)

DOI: 10.12677/jwrr.2021.104046 434 TK BRI 5T


https://doi.org/10.12677/jwrr.2021.104046

	堵河流域径流变化趋势及特征分析
	摘  要
	关键词
	Analysis on Runoff Variation Trend and Characteristics in Duhe River
	Abstract
	Keywords
	1. 引言
	2. 基础数据与研究方法
	2.1. 堵河流域概况与基础数据
	2.2. 研究方法
	2.2.1. 径流年内分配特征分析
	2.2.2. 径流丰平枯分析
	2.2.3. 趋势分析方法
	2.2.4. 突变分析方法


	3. 结果与分析
	3.1. 径流年内分配特征
	3.2. 径流丰枯变化特征
	3.3. 径流趋势分析
	3.3.1. 径流时序的年际变化
	3.3.2. 年径流量趋势分析

	3.4. 径流突变分析

	4. 结论
	参考文献

