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Fig. 1 Flow chart of dividing snowmelt period

by set pair analysis
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Tab. 1 Characteristic values of indicators for snow
melting period division

ES FEf FHR RES RIE SRR HME
I

B i
/mm i/°C/°C TR/ C ARG Db
Ag 1A 252 0.2 —2.6 7.3 —10.7 172 6.0

Ag1THTF 240 0.1 —1.4 8.6 —9.8 184 6.1
Ag2 L 235 0.1 0.6 10.7 —7.7 197 5.9
Ap2 A 207 0.2 1.2 10.6 —6.7 213 5.6
A,2HTF 204 0.3 2.6 12.3 —5.6 231 6.2
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Tab.2 Classification standard of indicators in snowmelt period
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Tab.4 Contact degree, contact number and staging results

Ha, -8, Ha, -8, g
REME L mEm o« o mRE "
i
Ag THAWH 0.43 0.57 0.43 0.57 0.43 0.57 B, RHEHRN
Ag 1HT 0.29 0.71 0.29 0.71 0.29 0.71 B, @ERKM
Ag2HE 0 1 0 1 0 1 B, RS
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Fig. 2 Classification pedigree of snowmelt period by
systematic clustering method
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Tab. 5 Statistics of division results of snow melting

period by K-means clustering method
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2 2~19 MWANH~A10H 7 9~16 1A21H~4/10H
3 4~18 12H1H~4A31H 8 10~16 2A1H~4A10H
4 8~19 THNNH~5A10H 9 11~152A1HE~3A31H
5 9~17 1A21H~4HA20H 10 14~16 3H1IH~4H10H
6 8~16 1HILH~4H 10H
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Fig. 3 K-means clustering method contour coefficients

corresponding to different cluster numbers
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Tab. 6 Results of snow melting period
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Tab.7 Statistical table of separation time point between
recession curve and hydrograph

ARy H AR5y H AEAR A

2000 1H7H | 2014 1H5H]| 2018 1HI15H
2011 1 H10H| 2015 1H 16 H| 2019 1H9H
2012 1 H19H| 2016 1H3H | 2020 1H8H
2013 1 H1H | 2017 1HI17H 1H9H
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Fig. 4 Example diagram of separation points of flow

hydrograph and recession curve
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Tab. 8 Statistical table of end time of snowmelt in Danba
section based on snow depth and snow cover

iy LR MEH &R e 7 ]
” /AT 10 mm INT10% X i 8/ °C
2009 04-20 06-15 9.7
2010 05-13 05-28 14.8
2011 05-17 06-02 10.5
2019 04-28 06-08 12.0
2020 05-04 06-07 13.5
FHME 05-09 05-31 12.2
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Fig. 5 Multi year average value of Danba section average
temperature snow cover and snow depth
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Classification of Snowmelt Periods in Daduhe River Basin

LI Bin-quan, RONG Wei-guang, WU Ya-qi, LIANG Zhong-min
(College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: In order to accurately judge the start and end time of snowmelt period, the upstream of the Danba basin,
the main source of snowmelt runoff in Daduhe River, was taken as an example. Based on hydrometeorological data from
2009 to 2020, set pair analysis method, systematic clustering method and K-means clustering method were used to calcu-
late the snowmelt period in the dry season (November to the next May), and the rationality of the staging results was e-
valuated. The division scheme of final snowmelt period in the basin was determined. The results show that the main
snowmelt period is from January 11 to May 10, the preceding period is from November 1 to January 10, and the following
period is from May 11 to May 31, which is the beginning period of rainfall runoff (there is still some snowmelt runoff).
The research results can provide reference for the classification of snowmelt periods in high latitude areas.

Key words: set pair analysis; hierarchical clustering; K-means clustering; snowmelt period; Dadu River Basin
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Influence Analysis of Water Conservancy Engineering on Ecohydrological

Regime in Qingjiang River Basin Based on Improved RVA Methods
DING Xin''"", CHEN Yan-fei"'", GUO Wei*, YU Ting™"

(la. Hubei Key Laboratory of Petroleum Geochemistry and Environment; 1b. College of Resources and Environment,
Yangtze University, Wuhan 430100, China; 2. Bureau of Hydrology, Changjiang Water Resources Commission,
Wuhan 430000, China; 3. Hubei Water Resources Research Institute, Wuhan 430070, China; 4. Hubei
Water Resources and Hydropower Science and Technology Promotion Center, Wuhan 430070, China)

Abstract: Scientific assessment of the hydrological regime is an important part of the assessment of the health of the
river ecological environment. The IHA indicators were used to quantitatively evaluate the change of hydrological indica-
tors of Gaobazhou Station during the construction period and operation period of water conservancy projects in the
Qingjiang River Basin. On the basis of analyzing the change law of five different IHA indicators. the overall hydrological
situation change of Qingjiang River was analyzed by selecting three different RVA methods, which include the Nemero in-
dex method, the RVA method based on the European distance method and the RVA method considering the comprehen-
sive weight. It shows that the results of the analysis of the hydrological situation in the Qingjiang River Basin by the three
methods during the construction period and the comprehensive utilization period are moderate and highly changed, respec-
tively, and the hydrological situation change in the Qingjiang River Basin has an increasing trend. The evaluation results
of the RVA method considering comprehensive weights are similar to the previous two methods and are reasonable, which
can better reflect the changes in the river hydrological situation after the construction of the water conservancy project in
the Qingjiang River Basin.

Key words: ecohydrological regime; RVA method based on Nemero exponential method; RVA method based on Eu-
ropean distance method; improved RVA method; Qingjiang River Basin





