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Coupling coordination analysis of flood and sediment transport-social economy-ecological environment system in
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Abstract: Taking into account the impact of the three subsystems of flood and sediment transport, social economy, and
ecological environment on the development of the lower Yellow River Basin, the combination weight method was used to
determine the indicator weights, and a coupling coordination degree model of flood and sediment transport-social economy-
ecological environment system was constructed to analyze the trend of coupling coordination changes in the lower Yellow
River Basin. The results showed that there were significant differences in the comprehensive development index of the three
subsystems in the lower Yellow River Basin from 2000 to 2020. The comprehensive development index of the social
economy subsystem increased steadily from 0. 079 to 0. 239, showing an exponential increase. The development of the
ecological environment and the flood and sediment transport system was relatively uneven. The interaction between
subsystems is obvious, but the development level of coupling coordination is relatively low, experiencing a transition from
moderate imbalance to near imbalance, and there is great room for improvement in the future. Under the high-level coupling
relationship, the uneven development of the flood and sediment transportation and ecological environment subsystems is the
main reason restricting the improvement of coupling coordination. Among them, the river stability index and flat beach flow
in the flood and sediment transportation system are the main factors, followed by the habitat quality index and domestic
sewage discharge in the ecological environment subsystem.
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Fig.4 Combined weights of secondary indicators
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Table 1 Objective and combined weights of secondary indicators at different time periods

— gt 2000—2004 4F 2005—2009 4F 2010—2014 4F 2015—2020 4F
A HAERE A HAERE A HAERE A HAERE
F, 0.1833 0.0904 0.1375 0.0678 0.1727 0.0852 0.0328 0.0162
F, 0.1074 0.0530 0.1139 0.0561 0.1437 0.0709 0.3143 0.1549
F, 0.1267 0.0625 0.1322 0.0652 0.1869 0.0921 0.1226 0.0604
F, 0.1421 0.0700 0.1586 0.0782 0.1099 0.0542 0.3143 0.1549
Fy 0.0732 0.0361 0.1345 0.0663 0.1655 0.0816 0.0867 0.0427
Fy 0.1171 0.0578 0.0988 0.0487 0.1070 0.0528 0.0932 0.0459
F, 0.2502 0.1233 0.2246 0.1107 0.1143 0.0563 0.0363 0.0179
S, 0.1622 0.0504 0.1315 0.0409 0.1089 0.0339 0.1553 0.0483
S, 0.1250 0.0389 0.2391 0.0744 0.1801 0.0560 0.1304 0.0406
S, 0.1091 0.0339 0.0854 0.0266 0.1078 0.0335 0.1436 0.0447
S, 0.2682 0.0834 0.1649 0.0513 0.1616 0.0503 0.1520 0.0473
Ss 0.0758 0.0236 0.1040 0.0323 0.1727 0.0537 0.1150 0.0358
Se 0.1133 0.0352 0.1324 0.0412 0.1575 0.0490 0.1425 0.0443
S, 0.1465 0.0455 0.1428 0.044 4 0.1113 0.0346 0.1612 0.0501
E, 0.0937 0.0184 0.1172 0.0230 0.0670 0.0131 0.0579 0.0114
E, 0.1075 0.0211 0.0831 0.0163 0.1125 0.0221 0.2787 0.0546
E, 0.1195 0.0234 0.1009 0.0198 0.1124 0.0220 0.0712 0.0140
E, 0.1296 0.0254 0.1015 0.0199 0.1024 0.0201 0.0770 0.0151
Es 0.1703 0.0334 0.1012 0.0198 0.1498 0.0294 0.1904 0.0373
Eq 0.0953 0.0187 0.1305 0.0256 0.1521 0.0298 0.0693 0.0136
E, 0.1221 0.0239 0.0949 0.0186 0.2000 0.0392 0.1000 0.0196
Eq 0.1620 0.0318 0.2708 0.0531 0.1039 0.0204 0.1555 0.0305

.90 -



PREEHIZK R AE 2000—2009 4E4H S ALE ALK, R 1515
TRHERC R 7E 2015—2020 4F41 &AL HFH ek, Talkis K
HEFCER WA AA A 2 N B R BRI ZE X Tl
TR HEA AR A A R AR AR A B4 7, (AT
SRTATIEE Ry ™ 0 SRR FIA S A 6 75 7K A B ] 5T
3.2 ZEEAREH

&l 5 24 2000—2020 4F 8 T E i =4 G
REN3INTREWNLEE K ETRE. mE 5
TV T R LA & T8 % 2000—2016 4 &
TR DA 0.027 5 0. 430,2017—2020 4E4274%
TR R T SR W A T
T REAEAWAL KD UMRG B A W 5 (R
H T EAERACR T BT, R RIEATRE, tas
T F RGN LR K R A8 EHE 2001—2003 4 28 JJj /)N
TR sl G, AR BRI, ik I A K, ML 0. 079
WA 0.239, 5T E 1978 4E LK 2 5 1 K Ha A
PN AR T R AN S A KR EUE 2000—
2020 AEHEAR A B 7E 2000—2014 4 52 ) 3 F [
0. 102 FEZ 0. 062,2015—2020 4E M 0. 066 14
JNZE 0. 149, A BB & R 2 LI,

—— fT U

08r —— A& 4
—— IR Y
; | — =B AR%
§ 0.6 X*/A‘/
‘@ 04 ’ﬁ/fr%y,
O
4o
%02

0 1 1 |
2000 2005 2010 2015 2020
22

5 2000—2020 FEATHFREB=ZHUESRER
3NFRENEEERIER
Fig.5 Comprehensive development index of three
dimensional composite system and three subsystems in the
lower Yellow River Basin from 2000 to 2020
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Table 2 Coupling degree and coupling coordination degree
of three dimensional composite system in the lower
Yellow River Basin from 2000 to 2020

P A %%%TM%JEZ
Bl E Bl 31

2000  0.870 RS 0.246 r s 2 8
2001 0.925 KRR A 0.259 WS
2002 0.981 ARG 0.302 PR
2003 0.909 KA 0.334 BRI
2004 0.947 m KRR A 0.330 BRI
2005 0.915 KRG 0.325 R
2006 0.893 FKTHEE 0.344 PR
2007 0.873 FKERES 0.353 BRI
2008 0.883 AR A 0.372 S|
2009 0.842 KRG 0.367 BB R
2010 0.870 S 0.357 BRI
2011 0.863 AR 0.372 B RE R R
2012 0.822 KRR A 0.386 P SL
2013 0.802 KRG 0.395 P ST
2014 0.795 A B B 0.392 P
2015 0.772 BB B 0.411 Wil 2k 94
2016 0.813 KRG 0.437 Wil 2%
2017 0.86 FKTH G 0.458 Wil 2%
2018 0.901 KA 0.454 Wl 2% A
2019 0.906 m KRR A 0.461 Wil 4
2020 0.931 KRG 0. 488 Wil 2%
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