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Tab. 1 Comparison between the pair potential and fuzzy connection
degree in Xiluodu Reservoir basin and comparison between the pair

potential and connection number of subtraction set in Chengbihe

Reservoir basin
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Tab. 2 Flood season staging results
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4] A -1.00 -1.0

41y -1.00 -1.0

47T -1.00 -1.0

5H A —0.84 -0.6 -1.00 0
SHHH) -0.36 -0.2 -1.00 0
SHTH 0 0 -1.00 0

6/ If] 0.64 0.4 —0.96 0.043
6] 0.96 0.8 -0.60 0.170
6~ 1.00 1.0 0.36 0.170
TH b 0.96 0.8 0.84 0.768
TH A 0.84 0.6 1.00 1.000
TH A 0.84 0.6 1.00 1.000
8H Ay 1.00 1.0 1.00 1.000
8H iy 0.60 0.6 1.00 1.000
SH A 0.64 0.4 1.00 1.000
9H If] 0 0 0.96 0.876
9 A -0.28 -0.2 0.84 0.811
IATH —0.96 -0.8 0.48 0.617
107 14 -1.00 -1.0 —0.64 0.223
10H 7] —0.48 —0.4 —0.64 0
10 ) -0.96 -0.8 -1.00 0
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Tab. 3 Characteristic values of indexes for flood season division of

Foziling Reservoir

a5 Aif B X,/d X/mm Xgmm X,/Jim’ XK
A, 45 k4] 3.0 9.0 29.2 407.5 0
4,  AAHH 1.0 9.7 28.7 392.5 1
4, 4AHTH 10 106 15.9 488.8 1
A, 5H LA 3.0 11.9 38.5 570.0 4
A SAME 120 13.3 442 695.0 3
Ay 5HTA 7.0 11.4 36.0 544.3 2
4, 6HEH 110 139 39.5 561.3 0
A, 6APHE 100 13.2 39.9 646.3 5
A, 6T 280 17.9 712 969.8 4
4, THIEFA 190 17.1 619 12326 5
4, TATE 170 129 49.6 960.0 6
4, THATH 140 13.1 453 614.0 2
4, SHLAI 120 14.2 51.1 612.0 3
4, 8H®HE 130 13.9 51.0 735.6 7
45  8HTHE 170 15.2 57.8 629.9 4
A, 9ALAE 120 13.0 4.1 504.3 2
A, 9AHf 6.0 10.1 30.9 361.5 0
Ay 9ATAH 5.0 8.4 26.2 274.7 0
4, 100 LA 60 10.0 30.1 282.7 0
A,y 10HTE 20 8.4 22.1 2322
4, 10HTHA 30 8.3 20.7 232.6 0
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Tab.4 mean value,mean square error and classification standards

eSSl X, /d X,/mm X;/mm X,/ Jim’® X /K
¥fH 9.6 12.2 39.6 568.9 2.4
¥yr % 6.8 2.7 19.3 250.5 2.1
E| iR [0,6.2) [0, 10.8) (0, 32.7] (0, 443.7] (0, 1.3]
R [6.2, 13] [10.8,13.5] (327, 46.6] (443.7,694.2] (1.3,3.5]
FIRH (13, 0] (13.5, 0] (46.6, 0] (694.2, =] (3.5, ]
x5 BEEXNBLSBER
Tab. 5 results of subtraction set pair potential
EE
£H At B X, X, X, X, X, a b
VAR S T35 3
A, 4/ A 1 1 1 1 1 0 0 1.0 -1.00 e[
A, 4] 1 1 1 1 1 0 0 1.0 -1.00 AT
A, 47T 1 1 1 2 1 0 0.2 0.8 -0.96 E[SiniL]
A, 5H A 1 2 2 2 3 0.2 0.6 0.2 0 CORAE:H
As SHYA] 2 2 2 3 2 0.2 0.8 0 0.36 CORAE:H
Aq SHTH 2 2 2 2 2 0 1.0 0 0 CORAE:H
4, 6 A 2 3 2 2 1 0.2 0.6 0.2 0 CORAE:H
Ay 6] 2 2 2 2 3 0.2 0.8 0 0.36 CORAE:H
A, 6H T 3 3 3 3 3 1.0 0 0 1.00 FIH
Ay 7H LA 3 3 3 3 3 1.0 0 0 1.00 FIH
Ay TH YA 3 2 3 3 3 0.8 0.2 0 0.96 i ]
Ay THTH 3 2 2 2 2 0.2 0.8 0 0.36 REH
Ay 8H L) 2 3 3 2 2 0.4 0.6 0 0.64 REH
A SHHA] 3 3 3 3 3 1.0 0 0 1.00 Y
Ays 8H T4 3 3 3 2 3 0.8 0.2 0 0.96 FIH
Ay 9H If) 2 2 2 2 2 0 1.0 0 0 JE TR
Ay 9 ] 1 1 1 1 1 0 0 1.0 -1.00 E[SiniE]
Ay 9H T 1 1 1 1 1 0 0 1.0 -1.00 E[SiniE]
Ay 10H 1) 1 1 1 1 1 0 0 1.0 -1.00 E[SiniE]
Ay 10H ) 1 1 1 1 1 0 0 1.0 -1.00 E[SiniE]
Ay 10 ~4) 1 1 1 1 1 0 0 1.0 -1.00 JETIY
#ErREL5 s 930
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Fig. 1 Subtractive set pair potential in flood season of Foziling Reservoir
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Tab. 6 Staging results of set pair analysis methods
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Fig. 2 Staging results of set pair analysis
i Jr ARt T BT P TR TN, T
JO7 TR e (e s e 7 O, A B s R 3 SN EAT T R o3, R B AT o3 S 5 v R 2

w
i
vl

=

*940 - HHRELH



B, &

IR B X YA B T4 K B TR R IR 3R] A o B R

ARG 22 56 N\ B PRI )3 Y 7 3k, B %o B ik
B Sy iy B ELECOUL, DRk 2RI BE A B A 1R AT e
fRTRIYI 23301 7579

UERES SOEZ PRy ORI YIRS PO E SOPA
LRI SE (5 BFEAT 1 SR HE | 5 P A0 2] i A
f, THRAE RS Zon M = ou ik R EO TR A R AR R
i, O LRE S Fo e R GRS BAR R a3,
W% JE 2 S AN E AR B, AN E £ BT
T HORGHE L S PR S C, A R A S50 TR R 1
e fit A SRt

TR [ Jsi 3 225 2R 3 W AR R 15 KU 32
7 7K 26 R RIAS 0 9 2 DN 3R, A R A
B KA e N, 23 T 4 i Tt /K 28 B A S0
FRI BT L 2R A NS L liF K pyt K . 8 A Hi) i T
IR BRI, 12 8 A Ay B R
5 AR RURE, (7 A B A 78 A 18 K R O R AR
WK KR

% 3k ( References ) :

(1] R, 23R, FER, % 0 KRBT R K AL
PR Ao 22 I 28 ] At T 055 02 [0 ). IRk 254, 2000,
27(3): 288-293. (WU C G,JIN J L,ZHOU Y L.et al.
Application of neural networks to determine limited
water level of reservoir flood routing[J]. Journal of
Applied Sciences: Electronics and Information Engi-
neering, 2009, 27(3): 288-293. (in Chinese) ) DOI:
CNKI:SUN:YYKX.0.2009-03-016.

(2] S, sC50, FaEig, 5. KIS - 5 45
W] KA K L B £ 2 &, 2012, 32(3): 75-80.
(JIANG H Y, MO C X, WEI D D, et al. Review of
reservoir flood season staging[J]. Advances in Sci-
ence and Technology of Water Resources, 2012,
32(3): 75-80. (in Chinese) ) DOIL: 10.11705/}.issn.
1672-643X.2020.05.18.

(3] Z=MR, RAMT, ERUE BT HEARTH 1 ) TR I ] 4k
Xl 53 KB 3V Sy B (I, 10 )RRt 5 TR R 24,
2021, 29(1): 123-134. (L1 J, SONG S B, WANG H J.
Determining flood season based on index screening
and rationality analysis of division results[J]. Journal
of Basic and Engineering, 2021, 29(1): 123-134. (in
Chinese) ) DOI: 10.16058/j.issn.1005-0930.2021.01.
O11.

(4] RpCE K PRI K B IR A IR B R R R ik 5
BLHIID]. A AE: & HE Tl k2, 2009. (WU C G. In-
telligent methods and their applications to optimal se-
lection of schemes for floodwater utilization by reser-
voir operation[D].Hefei:Hefei University of Techno-
logy,2009.(in Chinese) ) DOI: 10.7666/d.y1508648.

[5] Xz, £33, R, 5. AU XS 3 ae
BRI T o3 0 b g B 00 KR Kz TR
%, 2020(6): 16-22. (LIU Q K, WANG W S, YU S
Y, et al. Application of fuzzy set pair analysis method
based on entropy weight in flood season staging of
Xiluodu Reservoir[J]. Hydro-Science and Engineer-
ing, 2020(6): 16-22. (in Chinese) ) DOI: 10.12170/
20191205001.
(6] B, RERAC. BOBIHE S Mk A K TR o33 rh A
D KBRS K TRE2E4R, 2015, 26(2): 178-181.
(JIA M, MU X F. Application of fuzzy sets analysis
method in staging flood season of reservoir[J]. Jour-
nal of Water Resources and Water Engineering, 2015,
26(2): 178-181. (in Chinese) ) DOI: 10.11705/;.issn.
1672-643X.2015.02.34.
(7] XUEE, #FA2%, AR, 55, —WoK T/ 00728 5
ST AT 3], /K3, 2005, 25(1): 18-23. (LIU P,
GUO S L, WANG C J, et al. Flood season staged for
Three Gorges Reservoir based on the change-point ap-
proach[J]. Hydrology, 2005, 25(1): 18-23. (in Chi-
nese) ) DOL: CNKI:SUN:SWZZ.0.2005-01-005.
(8] XUswik, FAR%E, $IPU—, 5. Fisherfft /3 HIETER
By R B R LY. KRR R 2R, 2007(3):
14-16,37. (LIUK L, WANG Y T, HU S Y, et al. App-
lication of Fisher optimal dissection method to flood
season division[J]. Advances in Science and Techno-
logy of Water Resources, 2007(3): 14-16,37. (in Chi-
nese) ) DOI: 10.3880/j.issn.1006-7647.2007.03.004.
(9] g, XUsesk, FARSE, 55, RERIGETEKETIN /3
e b iz L. K AR LR, 2005, 36(6): 1-5.
(GAO B, LIU K L, WANG Y T, et al. Application of
system clustering method to dividing flood season of
reservoir [J]. Water Resources and Hydropower Engi-
neering, 2005, 36(6): 1-5. (in Chinese) ) DOI: 10.
3969/j.issn.1000-0860.2005.06.001.
[10] BLEE, XURAR, FI, 55, BE TR T AR 7026
XTI A s (0], NIRRT, 2021, 52(3):
9-15. (YU H, LIU X G, WANG J,et al. Influence of
different classification methods on flood season divi-
sion based on set pair analysis[J]. Yangtze River,
2021, 52(3): 9-15. (in Chinese) ) DOI: 10.16232/;.
cnki.1001-4179.2021.03.002.
(1] %, 302 AExh o B 76 TR 0 300 v 6% 1 T 40F
FE 1], KA 5K FIRRHEE, 2011, 9(1): 60-63.
(XIE F, WANG W S. Set pair analysis and its appli-
cation to the division of flood period[J]. South-to-
North Water Transfer and Water Science & Technol-
ogy, 2011, 9(1): 60-63. (in Chinese) ) DOI: 10.3724/
SP.J.1201.2011.01060.

(12]  BEEER, RO, R, 55, SRS T A e i

HEFRELEEA 2041 -


https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
http://dx.doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/10.11705/j.issn.1672-643X.2020.05.18
https://doi.org/10.11705/j.issn.1672-643X.2020.05.18
https://doi.org/10.11705/j.issn.1672-643X.2020.05.18
https://doi.org/10.11705/j.issn.1672-643X.2020.05.18
http://dx.doi.org/10.11705/j.issn.1672-643X.2020.05.18
http://dx.doi.org/10.11705/j.issn.1672-643X.2020.05.18
https://doi.org/10.16058/j.issn.1005-0930.2021.01.011
https://doi.org/10.16058/j.issn.1005-0930.2021.01.011
https://doi.org/10.16058/j.issn.1005-0930.2021.01.011
http://dx.doi.org/10.16058/j.issn.1005-0930.2021.01.011
http://dx.doi.org/10.16058/j.issn.1005-0930.2021.01.011
https://doi.org/10.7666/d.y1508648
https://doi.org/10.12170/20191205001
https://doi.org/10.12170/20191205001
https://doi.org/10.12170/20191205001
https://doi.org/10.12170/20191205001
https://doi.org/10.12170/20191205001
http://dx.doi.org/10.12170/20191205001
http://dx.doi.org/10.12170/20191205001
https://doi.org/10.11705/j.issn.1672-643X.2015.02.34
https://doi.org/10.11705/j.issn.1672-643X.2015.02.34
https://doi.org/10.11705/j.issn.1672-643X.2015.02.34
http://dx.doi.org/10.11705/j.issn.1672-643X.2015.02.34
http://dx.doi.org/10.11705/j.issn.1672-643X.2015.02.34
https://doi.org/CNKI:SUN:SWZZ.0.2005-01-005
https://doi.org/CNKI:SUN:SWZZ.0.2005-01-005
http://dx.doi.org/CNKI:SUN:SWZZ.0.2005-01-005
https://doi.org/10.3880/j.issn.1006-7647.2007.03.004
https://doi.org/10.3880/j.issn.1006-7647.2007.03.004
https://doi.org/10.3880/j.issn.1006-7647.2007.03.004
https://doi.org/10.3880/j.issn.1006-7647.2007.03.004
http://dx.doi.org/10.3880/j.issn.1006-7647.2007.03.004
https://doi.org/10.3969/j.issn.1000-0860.2005.06.001
https://doi.org/10.3969/j.issn.1000-0860.2005.06.001
https://doi.org/10.3969/j.issn.1000-0860.2005.06.001
https://doi.org/10.3969/j.issn.1000-0860.2005.06.001
http://dx.doi.org/10.3969/j.issn.1000-0860.2005.06.001
http://dx.doi.org/10.3969/j.issn.1000-0860.2005.06.001
https://doi.org/10.16232/j.cnki.1001-4179.2021.03.002
https://doi.org/10.16232/j.cnki.1001-4179.2021.03.002
http://dx.doi.org/10.16232/j.cnki.1001-4179.2021.03.002
http://dx.doi.org/10.16232/j.cnki.1001-4179.2021.03.002
https://doi.org/10.3724/SP.J.1201.2011.01060
https://doi.org/10.3724/SP.J.1201.2011.01060
https://doi.org/10.3724/SP.J.1201.2011.01060
https://doi.org/10.3724/SP.J.1201.2011.01060
https://doi.org/10.3724/SP.J.1201.2011.01060
http://dx.doi.org/10.3724/SP.J.1201.2011.01060
http://dx.doi.org/10.3724/SP.J.1201.2011.01060
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/CNKI:SUN:YYKX.0.2009-03-016
http://dx.doi.org/CNKI:SUN:YYKX.0.2009-03-016
https://doi.org/10.11705/j.issn.1672-643X.2020.05.18
https://doi.org/10.11705/j.issn.1672-643X.2020.05.18
https://doi.org/10.11705/j.issn.1672-643X.2020.05.18
https://doi.org/10.11705/j.issn.1672-643X.2020.05.18
http://dx.doi.org/10.11705/j.issn.1672-643X.2020.05.18
http://dx.doi.org/10.11705/j.issn.1672-643X.2020.05.18
https://doi.org/10.16058/j.issn.1005-0930.2021.01.011
https://doi.org/10.16058/j.issn.1005-0930.2021.01.011
https://doi.org/10.16058/j.issn.1005-0930.2021.01.011
http://dx.doi.org/10.16058/j.issn.1005-0930.2021.01.011
http://dx.doi.org/10.16058/j.issn.1005-0930.2021.01.011
https://doi.org/10.7666/d.y1508648
https://doi.org/10.12170/20191205001
https://doi.org/10.12170/20191205001
https://doi.org/10.12170/20191205001
https://doi.org/10.12170/20191205001
https://doi.org/10.12170/20191205001
http://dx.doi.org/10.12170/20191205001
http://dx.doi.org/10.12170/20191205001
https://doi.org/10.11705/j.issn.1672-643X.2015.02.34
https://doi.org/10.11705/j.issn.1672-643X.2015.02.34
https://doi.org/10.11705/j.issn.1672-643X.2015.02.34
http://dx.doi.org/10.11705/j.issn.1672-643X.2015.02.34
http://dx.doi.org/10.11705/j.issn.1672-643X.2015.02.34
https://doi.org/CNKI:SUN:SWZZ.0.2005-01-005
https://doi.org/CNKI:SUN:SWZZ.0.2005-01-005
http://dx.doi.org/CNKI:SUN:SWZZ.0.2005-01-005
https://doi.org/10.3880/j.issn.1006-7647.2007.03.004
https://doi.org/10.3880/j.issn.1006-7647.2007.03.004
https://doi.org/10.3880/j.issn.1006-7647.2007.03.004
https://doi.org/10.3880/j.issn.1006-7647.2007.03.004
http://dx.doi.org/10.3880/j.issn.1006-7647.2007.03.004
https://doi.org/10.3969/j.issn.1000-0860.2005.06.001
https://doi.org/10.3969/j.issn.1000-0860.2005.06.001
https://doi.org/10.3969/j.issn.1000-0860.2005.06.001
https://doi.org/10.3969/j.issn.1000-0860.2005.06.001
http://dx.doi.org/10.3969/j.issn.1000-0860.2005.06.001
http://dx.doi.org/10.3969/j.issn.1000-0860.2005.06.001
https://doi.org/10.16232/j.cnki.1001-4179.2021.03.002
https://doi.org/10.16232/j.cnki.1001-4179.2021.03.002
http://dx.doi.org/10.16232/j.cnki.1001-4179.2021.03.002
http://dx.doi.org/10.16232/j.cnki.1001-4179.2021.03.002
https://doi.org/10.3724/SP.J.1201.2011.01060
https://doi.org/10.3724/SP.J.1201.2011.01060
https://doi.org/10.3724/SP.J.1201.2011.01060
https://doi.org/10.3724/SP.J.1201.2011.01060
https://doi.org/10.3724/SP.J.1201.2011.01060
http://dx.doi.org/10.3724/SP.J.1201.2011.01060
http://dx.doi.org/10.3724/SP.J.1201.2011.01060

£20% F5H @AAEG ARARHCEEO

2022 £ 10 A

[13]

[14]

[15]

[16]

[17]

- 942 -

TR R IR 23 ) v B LD K WL, 2016,
42(1): 14-17. (MO C X, ZHONG H H, WANG D Y,
et al. Application of set pair analysis on flood season
staging in Chengbihe Reservoir[J]. Water Power,
2016, 42(1): 14-17. (in Chinese) ) DOI: 10.3969/j.
issn.0559-9342.2016.01.004.

JURE, ESE, PNE . AR TTE WK TR
Sy g R 0] BRBUR 2224 (T2, 2012,
45(3):310-313. (YAN P S, WANG X J, SUN Z Y.
Application of set pair analysis theory to stage analy-
sis of flood seasons in Three Gorges Reservoir[J].
Engineering Journal of Wuhan University, 2012, 45
(3): 310-313. (in Chinese) ) DOI: CNKI:SUN:WS-
DD.0.2012-03-008.

AR, TEIES, WA, 55, K BTIRAE XA Bl
5 AW B (7). At /K RIZK B 2224 (F 2R
Bl RR), 2017, 38(4): 54-66. (JIN J L, SHEN S X,
PAN Z W, et al. Advances in theoretical and applied
research on set pair analysis method for water re-
sources system[J]. Journal of North China Universi-
ty of Water Resources and Electric Power (Natural
Science Edition), 2017, 38(4): 54-66. (in Chinese) )
DOI: 10.3969/j.issn.1002-5634.2017.04.008.
SR, LIS, WEAsR, 45, TR R A0 Xk
BRIV S W Mrr ik L] AR dLK ARk
HUR 224 (AR ERR), 2018, 39(1): 1-9. (JINJ
L, SHEN S X, LI J Q, et al. Assessment and diagno-
sis analysis method for regional water resources carry-
ing capacity based on connection number[J]. Jour-
nal of North China University of Water Resources
and Electric Power (Natural Science Edition), 2018,
39(1): 1-9. (in Chinese) ) DOI: 10.3969/j.issn.1002-
5634.2018.01.001.

R, BT, R A 2P O B AT X
L9 AR PEAG o i i L] KR KOs TR 4,
2021(1): 36-44. (JINJ L, ZHAO X Y, CUI Y, et al.
Application of semipartial subtraction set pair poten-
tial method to the dynamic assessment of regional
drought risk[J]. Hydro-Science and Engineering,
2021(1): 36-44. (in Chinese) ) DOIL 10.12170/
20200901005.

SR, TR 2%, FER, 55 IR R AT B
THE DX K EIRR ) sh AP i [0 K R 2
#i2, 2020, 52(5): 507-520. (JIN J L, SHEN S X, CUI
Y, et al. Dynamic evaluation of water resources carry-
ing capacity in the Yellow River diversion irrigation
district based on semipartial subtraction set pair po-
tential [J]. Journal of Hydraulic Engineering, 2020,
52(5): 507-520. (in Chinese) ) DOI: 10.13243/j.cnki.
slxb.20200561.

#ip R E L R

(18]

[19]

[20]

[21]

[22]

[23]

[24]

FA. AU T K R R AR A B (] LKA
B4, 2016(4): 25-26. (WANG W. Discussion on
ecological construction of Foziling Reservoir gro-
up[J]. Jianghuai Water Resources Science and Tech-
nology, 2016(4): 25-26. (in Chinese) ) DOI: CNKI:
SUN:JHSL.0.2016-04-012.

X e ) X 0 A B A28 B T T i VR
£ Rt 2000. (ZHAO K Q.Set Pair Analysis and
its Preliminary Application[M]. Hangzhou:Zhejiang
Science and Technology Press : 2000.(in Chinese) )
SR, AR, R S5 S HK R 1],
AR FDK LR A2 4 (F ARBAIR), 2021, 42(3):
7-19. (JINJ L, ZHOU R X, CUI Y, et al. Introduc-
tion to structural water resources science[J]. Journal
of North China University of Water Resources and
Electric Power(Natural Science Edition), 2021,
42(3): 7-19. (in Chinese) ) DOI: 10.19760/j.Ncwu.
7k.2021029.

SR, IKIET, R, S5 IRRBPERE R T
IR (7], BT TR R, 2020, 11(2): 1-
10. (JINJ L, ZHANG H Y, CUI Y, et al. Discus-
sions on some problems for adjoint function of con-
nection number[J]. Journal of Heilongjiang Hy-
draulic Engineering College, 2020, 11(2): 1-10. (in
Chinese) ) DOI: 10.13524/7.2095-008x.2020.02.015.
SR, NN, R, & KRR AN
45 | 0B AX 1 (1] KRR TR, 2021 (2):
38-45. (JINJ L, LIU X, ZHOU R X, et al. Gravity
based subtractive set pair potential method for dy-
namic evaluation of water resources carrying capaci-
ty[J]. Hydro-Science and Engineering, 2021(2): 38-
45. (in Chinese) ) DOI: 10.12170/20200402002.
AR, TN, gk, A DR 2RIk R B HAE
DK B PR 2 A b g i L. B R
AR (FORRHERR), 2020, 50(3): 438-446. (JINJ
L, HE P, ZHANG H Y, et al. Subtractive full neigh-
bor connection number and its application in trend
analysis of regional water resources carrying capaci-
ty[J]. Journal of Northwest University (Natural Sci-
ence Edition), 2020, 50(3): 438-446. (in Chinese) )
DOI: 10.16152/j.cnki.xdxbzr.2020-03-014.

HE, TR, &4 R, 55, J T U AR P A oo
T A XoF B 18y DX 5 90 RIS B A% 188 12 W BT A 7
L], K F %, 2020, 35(4): 222-227. (DONG T,
WANG Z L, JIN J L, et al. Chain transfer diagnosis
and evaluation method of regional drought risk based
on risk matrix and five element subtraction set pair
potential[J]. Journal of Catastrophology, 2020,
35(4): 222-227. (in Chinese) ) DOI: 10.3969/j.issn.
1000-811X.2020.04.041.


https://doi.org/10.3969/j.issn.0559-9342.2016.01.004
https://doi.org/10.3969/j.issn.0559-9342.2016.01.004
http://dx.doi.org/10.3969/j.issn.0559-9342.2016.01.004
http://dx.doi.org/10.3969/j.issn.0559-9342.2016.01.004
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
http://dx.doi.org/CNKI:SUN:WSDD.0.2012-03-008
http://dx.doi.org/CNKI:SUN:WSDD.0.2012-03-008
http://dx.doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
http://dx.doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
http://dx.doi.org/10.3969/j.issn.1002-5634.2018.01.001
http://dx.doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.12170/20200901005
https://doi.org/10.12170/20200901005
http://dx.doi.org/10.12170/20200901005
http://dx.doi.org/10.12170/20200901005
https://doi.org/10.13243/j.cnki.slxb.20200561
https://doi.org/10.13243/j.cnki.slxb.20200561
https://doi.org/10.13243/j.cnki.slxb.20200561
http://dx.doi.org/10.13243/j.cnki.slxb.20200561
http://dx.doi.org/10.13243/j.cnki.slxb.20200561
https://doi.org/CNKI:SUN:JHSL.0.2016-04-012
https://doi.org/CNKI:SUN:JHSL.0.2016-04-012
https://doi.org/CNKI:SUN:JHSL.0.2016-04-012
https://doi.org/CNKI:SUN:JHSL.0.2016-04-012
https://doi.org/CNKI:SUN:JHSL.0.2016-04-012
http://dx.doi.org/CNKI:SUN:JHSL.0.2016-04-012
http://dx.doi.org/CNKI:SUN:JHSL.0.2016-04-012
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
http://dx.doi.org/10.19760/j.Ncwu.Zk.2021029
http://dx.doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.13524/j.2095-008x.2020.02.015
http://dx.doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.12170/20200402002
https://doi.org/10.12170/20200402002
http://dx.doi.org/10.12170/20200402002
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
http://dx.doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
http://dx.doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
http://dx.doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.3969/j.issn.1000-811X.2020.04.041
https://doi.org/10.3969/j.issn.1000-811X.2020.04.041
http://dx.doi.org/10.3969/j.issn.1000-811X.2020.04.041
http://dx.doi.org/10.3969/j.issn.1000-811X.2020.04.041
https://doi.org/10.3969/j.issn.0559-9342.2016.01.004
https://doi.org/10.3969/j.issn.0559-9342.2016.01.004
http://dx.doi.org/10.3969/j.issn.0559-9342.2016.01.004
http://dx.doi.org/10.3969/j.issn.0559-9342.2016.01.004
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/CNKI:SUN:WSDD.0.2012-03-008
http://dx.doi.org/CNKI:SUN:WSDD.0.2012-03-008
http://dx.doi.org/CNKI:SUN:WSDD.0.2012-03-008
http://dx.doi.org/CNKI:SUN:WSDD.0.2012-03-008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2017.04.008
http://dx.doi.org/10.3969/j.issn.1002-5634.2017.04.008
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.3969/j.issn.1002-5634.2018.01.001
http://dx.doi.org/10.3969/j.issn.1002-5634.2018.01.001
http://dx.doi.org/10.3969/j.issn.1002-5634.2018.01.001
https://doi.org/10.12170/20200901005
https://doi.org/10.12170/20200901005
http://dx.doi.org/10.12170/20200901005
http://dx.doi.org/10.12170/20200901005
https://doi.org/10.13243/j.cnki.slxb.20200561
https://doi.org/10.13243/j.cnki.slxb.20200561
https://doi.org/10.13243/j.cnki.slxb.20200561
http://dx.doi.org/10.13243/j.cnki.slxb.20200561
http://dx.doi.org/10.13243/j.cnki.slxb.20200561
https://doi.org/CNKI:SUN:JHSL.0.2016-04-012
https://doi.org/CNKI:SUN:JHSL.0.2016-04-012
https://doi.org/CNKI:SUN:JHSL.0.2016-04-012
https://doi.org/CNKI:SUN:JHSL.0.2016-04-012
https://doi.org/CNKI:SUN:JHSL.0.2016-04-012
http://dx.doi.org/CNKI:SUN:JHSL.0.2016-04-012
http://dx.doi.org/CNKI:SUN:JHSL.0.2016-04-012
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.19760/j.Ncwu.Zk.2021029
http://dx.doi.org/10.19760/j.Ncwu.Zk.2021029
http://dx.doi.org/10.19760/j.Ncwu.Zk.2021029
https://doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.13524/j.2095-008x.2020.02.015
http://dx.doi.org/10.13524/j.2095-008x.2020.02.015
https://doi.org/10.12170/20200402002
https://doi.org/10.12170/20200402002
http://dx.doi.org/10.12170/20200402002
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
http://dx.doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
http://dx.doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
http://dx.doi.org/10.16152/j.cnki.xdxbzr.2020-03-014
https://doi.org/10.3969/j.issn.1000-811X.2020.04.041
https://doi.org/10.3969/j.issn.1000-811X.2020.04.041
http://dx.doi.org/10.3969/j.issn.1000-811X.2020.04.041
http://dx.doi.org/10.3969/j.issn.1000-811X.2020.04.041

Wi, % Bk R XA T U KR T R R R o o B R

[(25] 44K, BRMG &, skI%TE, 45, FITmk e s # % L ¥t 2002, 18(1): 76-79. (WANG P. Regulation
TEIK B AR R T o i oz L] AR AL KR method and efficiency analysis for Foziling Reser-
JKH R 22 2R 4R (B SRFR2E AR, 2020, 41(2): 30-35, voir[J]. Design of Hydroelectric Power Station, 2002,
42. (JINJL, CHENG P F, ZHANG H Y, et al. Five- 18(1): 76-79. (in Chinese) ) DOI: 10.3969/j.issn.
variable subtraction set pair potential and its applica- 1003-9805.2002.01.021.
tion in trend analysis of resources carrying (28] JAF, ER, &5 R, 55 T H I Eirn %2
capacity [J]. Journal of North China University of RO b XA R S AR TR [T, JKAK s T AR IR,
Water Resources and Electric Power (Natural Sci- 2020(6):9-15. (ZHOU P, ZHOU Y L, JIN J L, et al.
ence Edition), 2020, 41(2): 30-35, 42. (in Chinese) ) Meiyu identification of Yangtze-Huaihe region in
DOI: 10.19760/j.ncwu.zk.2020019. Anhui province based on Meiyu monitoring

(261 2, RER, sk g, 45 04 7 a7 indices [J]. Hydro-Science and Engineering, 2020(6):
e /K PR R S BIEZE (] K BB, 2012, 9-15. (in Chinese)) DOI: 10.12170/20200823003.
30(2): 44-48. (LUO S S, SONG X Y, ZHANG Y J,  [29] &g, JHE R, JA, 4. LR 604 5 XK
et al. Research on application of analysis methods for FRAE M (3], 7K BB IR R 2%, 2019, 37(12): 1-5.
flood season staging in Foziling Reservoir groups[J]. (HUANG F Z, ZHONG Y L, ZHOU P, et al. Analy-
Water Resources and Power, 2012, 30(2): 44-48. (in sis of typhoon precipitation characteristics in recent 60
Chinese) ) DOIL: 10.3969/j.issn.1000-7709.2012.02. years in Anhui Province[J]. Water Resources and
013. Power, 2019, 37(12): 1-5. (in Chinese) ) DOI: CN-

(27] EF. UK e e 5 AL a5 A (0] 7KL KI:SUN:SDNY.0.2019-12-001.

Application of subtractive set pair potential in the determining flood season
of Foziling Reservoir

XU Sixin', LIMan', JIN Juliang'’, ZHOU Rongxing', CUIYi"’, BAI Xia"’
(1. School of Civil Engineering,Hefei University of Technology,Hefei 230009,China; 2. Institute of Water Resources and Environmental
Systems Engineering,Hefei University of Technology,Hefei 230009,China )

Abstract: To effectively characterize the comprehensive influence of uncertain factors such as precipitation and
runoff on the determining flood season in the reservoir basin according to experience in the existing method of
distinguishing flood season staging based on set pair analysis, a subtraction based set pair situation method was
proposed to discriminate the staging results by applying the concept of determining flood season.

Taking the flood season staging of Foziling Reservoir as an example, five indexes of rainstorms and floods that
can affect the division of flood season were selected. According to the local climate characteristics, the flood season
of Foziling Reservoir can be divided into four periods such as the early flood season, the main flood season, the
summer and drought season, the late flood season, and the bare flood season.

Finally, it is compared with the method of two-element connection number and three-element connection
number. The results show that the subtraction based set pair situation method is simple and practical for determining
flood season, and the results are reasonable.

It is consistent with the conclusion of the set pair analysis method of two-element connection number and three-
element connection number, can objectively reflect the situation of the influence of rainstorm and flood
characteristics on flood season in Foziling Reservoir, and also can intuitively distinguish the boundary between non-
flood season and flood season. The subtraction set pair potential method proposed is reasonable to apply in
determining the flood season of reservoirs.

Key words: determining flood season; flood season staging; flood control and benefit promotion; set pair analysis;

subtraction set pair potential; Foziling Reservoir
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