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Abstract: The harmonious balance between economic development and the eco-environment is one of the essential ways to
promote the high-quality development of the Yellow River Basin, which is of great practical significance to the high-quality
development of regional economic integration and the healthy and sustainable ecosystem. This study takes 379 districts and
counties in the Yellow River Basin as the research objects. The decoupling relationship between economic development and
eco-environmental pressure from 1990 to 2018 was dynamically analyzed based on the Entropy-TOPSIS comprehensive

evaluation method and the Tapio decoupling model. We also introduced the structural decomposition model to explore the
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driving factors affecting the eco-environmental pressure, and used the PCMCI algorithm to infer the causal association paths
driving the decoupling of economic development and eco-environmental pressure. The results demonstrate that; (1) 70% of
the districts and counties are under low pressure in the Yellow River Basin, but the eco-environment in the Inner Mongolia,
where the economy has developed rapidly due to the endowment of resource conditions, still carries high pressure. (2) The
eco-environmental pressure is mainly driven by technical effects and economic effects. The driving effect of technology
promotes the economic output and reduces the eco-environmental pressure, while the driving effect of the economy is more
prominent in the middle and lower reaches of the Basin. (3) 68.34% of the districts and counties have achieved effective
decoupling between economic development and eco-environmental pressure ( strong decoupling and weak decoupling) in the
Yellow River Basin. The total economic growth has reduced the pressure on the eco-environment load, but the type of
decoupling between economic development and eco-environmental pressure is in dynamic changes. The districts and counties
with strong or weak decoupling should be prevented from falling back to negative decoupling. (4) The demographic factors
represented by rural population and urbanization rate effectively drive the decoupling of economic development from eco-
environmental pressure in the Yellow River Basin. The rural population has the highest frequency of causality with the
decoupling index and the urbanization rate has the most incredible causal intensity with the decoupling index. The
agricultural technology factors dominate the decoupling of economic development from eco-environmental pressure in the
largest number of districts and counties, and the diversification and intensification of farming structures alleviate the
pressure of economic development on the eco-environment. The research has an implementable practical value for improving

the sustainability of high-quality economic development and eco-environment protection.

Key Words: economic development; eco-environmental pressure; Tapio Model; causal diagnosis; Yellow River Basin
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Fig.1 Research framework of decoupling relationship and driving effect between economic development and eco-environmental pressure
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Fig.2 The spatio-temporal distribution of economic growth and eco-environmental pressure
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Fig.5 The spatial-temporal changes of decoupling between economic development and eco-environmental pressure
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Fig.6 The causal network of decoupling between economic development and eco-environmental pressure

BT 28 % 14X B LAY HAR I - 9K B 28 T e 15 A S IR s Sy 4 0 T2 5, 2 2000 A1 T PR P A bk
FNFELETT LA L P I 73 L 5 AL T (P 8) o AR A PR 7~ r A3 T AR 0™ | B3 T AR el K R 7 B
LRI 2 TE R 5 A AR S B IX T BERHAR T 2014 AR BUR IS s SS9 BT — fe IR M ok 7o TR 3
— R iR BREARIL TR ) BE SRR 54 Z2 AR AL, T S o AR 9 25 2 1 W) I LA 2278 AR i, 7
BOR AL AT B R AR P AHARBUE T LR EIEE TB FE TR B T &AL i
UL ZR B P A H R AR iR PR R BN AR B G 228 B T B R A e

http ; //www.ecologica.cn



5427

S BRI U K R HE AR IR I 7 4 56 2R S IR Bl 3 23 A

2R IEHE

13 4

L ERNHTN

" SHRFOY
L RN
, SHOY

L ERNHTN

2anssa.ad [BJUIWUOIIAUI-039 put JUIWdO[IAIP FTWOU0Id UdIAM)Aq Surfdnodap yo yyed y1om)ou [esned oy ], L *Sif

SRGMEAWREC HENSFEHTES L B

AHOY € AT e  AEVETY e AHPE
> v R —> PO <
w w L= T )
=< WG Bl FRAHIE |—> S—— ’
: | J T
- SHEE L 4 5
— et REEL P CEeCT M =
” ” SRl OO 1

FHFEF

CAM O H R

S¥H T

ERR WY

B LR |

Al — o B
Tol= ‘8

=HAN

W Tl W B I T —

| WL BT |

i | M
— R | sy || AW —

| | —_—

” ” 1Y ,
— WA R TR | S | .
G ] N2 |

) ” ) ”HHHH

................................................. i B G o —

L WAL G B, 8
»3

NI ER R

http ; //www.ecologica.cn



5428 JAE = 43 4

PR BE ML B TR ROSCR 9 RIS RS 2T ek TR R, A B T3 kRS A SR R )
JBLHE , SEBUAE AS PRI AP AN 2 5 7 R R US4 P D B e i o P A ISt 2 A B0
YRBh 285 A S5 A AR BRI R Ty e 47 A T BB T B R B R IR T L B T BRUR L L 2 RPN LR
A RMEAS LRI DURR T4 B (7)) AR i B /N AR AU A SRS R A
T A A A i S N TR R AR T R T SR N RO B T AR A R
— A TTHR T M XA BV, A RME A R s T XA A P BRI T LT RAETRFR

S PRI R N
NI B3R 20 I A
W WA B
Aol A T 352 b4
e 5 T 9 2

B8 HURBESZFARS ESIEIE N AR = E 5 5

Fig.8 The spatial distribution of decoupling driving effect between economic development and eco-environmental pressure in counties of the

Yellow River Basin
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Table 2 Measurement and statistics of causal network of various elements connecting decoupling index

i R A 5 5 R EOE DAL 1 WHE%@%Eﬁﬁﬂéﬂz %ﬁﬂﬁﬂﬁ%@?‘éﬁﬁ@ﬂ?ﬁﬁl%ﬁrﬁ
Decoupling drive type Object Num‘ber of edge.s co.nnected Number of edges ‘pomllng Aver‘age causal 1~nter.151ly
with decoupling index to decoupling index affecting decoupling index
UNELSES EZOPNS| 101 37 0.674
Demographic factor WL 45 13 0.716
WHAD 23 14 0.575
ZHH T Bl A P RME 40 18 0.621
Economic factor SR R E 32 15 0.582
Sl A Bl 30 13 0.564
BT PNF N 48 19 0.571
Ecological factor AR 38 16 0.602
LAI 37 16 0.611
gl H AR F B TRV BT 23 9 0.597
Agricultural technology LR AT AR i & i =y 17 9 0.565
factor AU B T 15 6 0.589
A& BB A ] 12 6 0.608
A FHARJIE e FH 3 3 0.642
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