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Prediction of Coupling and Coordination Between Urbanization and Eco-

environment of Urban Agglomerations in Yellow River Basin, China
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(School of Economics and Management, Inner Mongolia University of Science and Technology,

Baotou 014010, Inner Mongolia, China)

Abstract: The stress effects of urbanization on eco-environment and the restraint effects of eco-
environment on urbanization are accumulated and long-termed. In response to the lag problems
based on historical data, taking 7 urban agglomerations including Hohhot-Baotou-Ordos-Yulin,
along Yellow River in Ningxia, Lanzhou-Xining, Guanzhong Plain, Zhongyuan, Shandong
Peninsula and Jinzhong in Yellow River basin as the basic research units, the urbanization and
eco-environment evaluation index system and coupling coordination model of urban
agglomerations in Yellow River basin during 2000 — 2019 were constructed, and an ARIMA-BP
combination model to predict future trends was established. The results show that coupling

coordination degrees of urban agglomerations in Yellow River basin are rising, and some urban
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agglomerations show fluctuation values; the coupling coordination characterized by mild disorder
and endangered turns into barely coordinated and primary coordinated; for the next 6 years
forecast, the coupling coordination degrees of 7 urban agglomerations show an upward trend in
the future, but there are certain differences, some urban agglomerations still fail to break
through mild coordination to reach more ideal coupling phases in 2025. In the future, the core
competitiveness of Shandong Peninsula urban agglomeration should be continuously improved,
Guanzhong Plain urban agglomeration and Zhongyuan urban agglomeration should be promoted
for the growth of secondary small and medium-sized cities, and special attention should be paid to
the water and soil erosion caused by the development of Hohhot-Baotou-Ordos-Yulin urban
agglomeration and Jinzhong urban agglomeration. Besides, urban agglomeration along Yellow
River in Ningxia and Lanzhou-Xining urban agglomeration should strengthen the urbanization and
ecological environment protection, and make up for the shortcomings in the development to

realize the coordinated development of the urban agglomerations in the river basin as soon as

2021 %

possible.
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Fig. 1 Distribution of Urban Agglomerations in Yellow River Basin
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Tab.1 Evaluation Index System of Urbanization
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Tab.2 Evaluation Index System of Eco-environment
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Tab.3 Classification of Coupling Coordination Degree
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Fig. 2 Evolution of Coupling Coordination Degrees of Urban Agglomerations in Yellow River Basin During 2000—2019

B 2 m] 0 7 A Sl B S AL 5 2R AR PR R
ORI B AR R BT S AR B 3T R 2005
A 22 S e T DR T AR S A R DI R A 1 T
LY e BTN i VN R VA HE RTINS S g S R 5 N
A A B R LR 0 2 R P 9 R v Y S s
VSO T A R T AR R B AR R DX A R 3
T3 AN BE 1A B — 2 4 (A BT LD AR B
TRERE & P9 B2 A1 5C - T 0k vl B e 67
L. SO R BT H U 2012 4F 2016 4F B
T T B s AL SR A SR T R AE 2002 AF LLRTAR A B
P B 2E TN 22 PRI T S AR M ] 2 JE — AR

B A H . i 2003 4FRY 0. 407 3G F 2005 4F Y
0.458,2005 4= 2 Ji 39 |k B A8 M, 32 200 i T
ST ST R B U A L R DR R S OB B DR AE
Sy RN SRR L HOAE AR A Ji i A b A TR
ASPREE A s B e AR AR i R K B A
2015 4F 22 Jim 3 1< Ja B ARG o 5 I A 5 BT R OR S B
LTI G| R A S PR I 0 AN A — E R b
AT RR A R BE 5 T U BT AR 2000 4F 2
2003 AFHEG P A B B - JLJE 2 UCH BT R R
B2 AN R, 20 4F P9 R A B3R BE 003 i T 0. 102, H.
2019 AFABS DR IR E Jo T 7 A3l T A R A 5 22 PG 3R T



892 ok H ¥ 5 x B F R 2021 4

ﬁuﬁééﬁiwwiﬂamwiﬁmﬁiiMQE %5 ARIMA #EERIFAL SR

%*HXT = MXJ:*I%AmﬂFEi{EE ﬁj]IJY:E 2008 Tab.5 Prediction Results of ARIMA Model

4EF 2015 ittifwﬂ‘zzjj MAMEERRIAEIET M TR . K g AR -

B, 53 B A A RS R R K TS Ly | P | W N R = < R
- s e st | | T |

3.2 WHRASESHERSHIETRN S
3.2.1 ARIMA # A 8 7] 5 5] 20 5 7
] ARIMA BERVPEAT 7 4SS0 7 A9 Sk AL S
A A FR SR 5 DR JEE IR (8] 5 ) S50 23 A . 0 R R
6 AFAYAS AR . H T A S IR Y A I 1] 5
B AFAE 22 5 - ARTMA KR 1% 2 B0 7 T e A
ST (G 4) . Jil 3 B A SC R B A OC 70 B 2 A7 4L
ISR E . (H] ARIMA BERLF 7 A>3 17 7 ik
AL RS IR D B I A R I 5.
&4 ARIMA BESHHRIFR
Tab.4 Selection of ARIMA Model Parameters

Sl T A ARIMA 7
BROR AR ARIMA(0,1,1)
TR BT ARIMA(2,1,2)

2 PG T A ARIMA(0,1,1)
2 F P T AR T A ARIMA(0,1.0)
o U ARIMA(0,1,1)
L 7R 2 B YT A ARIMA(0,1,0)
Rl T ARIMA(2,1,2)

3.2.2 BPAYZ W &AER K £ TR 57
¥ ARIMA A T4 0 09 25 1 5 B SL 1T
oA 4 % 15 22 F AT MATLAB 2017afg # BP
P o 2% S R0 X R 22 HEAT TN . Y TR 2E A R
2001~2019 48, fr IS RUAE A 52 0 19, [A] I, 25 &
B B[] 7 40 B8 7 R0 AIE L 38 R A2 R 2 on B0k
3Kt E P 2 TN B 1L R R B 0k AR sl
GRAEFEARVE N A Z A BB AT = IR 2= E N
fan AAE G —4F 1R 25 4 o i tE AR T = AR R
N e — iR ZEN IR R B & 19 DA B
AR 16 DFEREREA BIE MATLAB g AR R
3 16 4 A FE Ny 1+ 16,
F B SR A7 A BERT R AT % 2 ek O] i —
=R W 408 . . R =2 BP M W
%, M MIWBR SR AHas S=
Vit mta L, S Ry R AUB n AR T A
Bom N R R a S 1~10 Z (A 5 8O AT
LB & BT BIEE N3, 12], & 2 0l i
2 E R R A Iu B 5.0 B ET SR N IR
BT HIAE SRy I I A L A bl 8 R 45 A5 R T 4 Il
2 2, MATLABIH — 4k p8 %  “ mapminmax” ,

2000 4E| 0.375 | 0.446 | 0.362 | 0.391 | 0.431 | 0.431

2001 4E| 0.379 | 0.441 | 0.360 | 0.393 | 0.430 | 0.430

2002 4E| 0.360 | 0.446 | 0.350 | 0.390 | 0.440 | 0.420

2004 4E| 0.410 | 0.430 | 0.380 | 0.410 | 0.460 | 0. 460

2005 4E| 0.430 | 0.460 | 0.380 | 0.410 | 0.470 | 0. 480

0

0

0
2003 4E| 0.380 | 0.450 | 0.370 | 0.400 | 0.450 | 0.440 | 0.420

0

0

0

2006 4E
2007 4E
2008 4| 0. 480 | 0.480 | 0.390 | 0.440 | 0.490 | 0.500 | 0. 460

.460 | 0.470 | 0.380 | 0.420 | 0.480 | 0.460

.470 | 0.500 | 0.400 | 0.450 | 0.490 | 0.480 | 0.450

2009 4| 0.490 | 0.470 | 0.430 | 0.450 | 0.500 | 0.500 | 0.470

2010 4F| 0.510 | 0.470 | 0.420 | 0.440 | 0.510 | 0.520 | 0.500

2011 4F| 0.530 | 0.480 | 0.420 | 0.460 | 0.520 | 0.540 | 0.500

2012 4F| 0.550 | 0.490 | 0.420 | 0.480 | 0.530 | 0.540 | 0.530
2013 4E| 0.570 | 0.500 | 0.420 | 0.460 | 0.540 | 0.570 | 0.530
2014 4E| 0.570 | 0.510 | 0.430 | 0.490 | 0.550 | 0.580 | 0.550
2015 4| 0.570 | 0.510 | 0.440 | 0.500 | 0.550 | 0.600 | 0.540
2016 4| 0.580 | 0.50 | 0.470 | 0.510 | 0.560 | 0.590 | 0.540
2017 4| 0.590 | 0.510 | 0.470 | 0.490 | 0.570 | 0.600 | 0.520
2018 4E| 0.590 | 0.540 | 0.480 | 0.500 | 0.580 | 0.590 | 0.550
2019 4| 0. 610 | 0.540 | 0.520 | 0.550 | 0.590 | 0.630 | 0.570
2020 &) 0.617 | 0.535 | 0.536 | 0.574 | 0.594 | 0.649 | 0.566
2021 | 0.629 | 0.529 | 0.546 | 0.583 | 0.602 | 0.660 | 0.581

22 41 0.641 | 0.539 | 0.555 | 0.592 | 0.610 | 0.671 | 0.589
2023 4| 0.654 | 0.555 | 0.564 | 0.602 | 0.619 | 0.682 | 0.599
2024 | 0.666 | 0.564 | 0.574 | 0.611 | 0.627 | 0.692 | 0. 607
2025 4| 0.678 | 0.564 | 0.583 | 0.620 | 0.635 | 0.703 | 0.616

NS N Sl P LR (U TSR @S DU S GRSV TR
“logsig”. [ 5 J2 5 f 2 A% 12 R K00t 5 2 1 oK B
“purelin”, I Zx pR B ) 3£ $E“ trainlm”,

XF 7 A Yl T AR AT B0 S A RACR PR AL 2004 ~
2019 4R B Y F- X INORS BE AN 3R 6 s .
Hh L BB S H R X 15 25 2 4R 2004~ 2019 AR T
AN [ 0 00 A% 2R R 0 258 2 X L, AT L s 4> Sl i B
RS B A — B 2T AR TR & AR ) (HLEVA |
ARIMA-BP 21 & A5 59 1510 2805 45 AR

A IR 2 J5 1 BP bft 2 o0 25 455 30 %) 1% 22

AT JFH T A5 3 Y R 22 5 4 ARIMA £
’*”?ﬁ{ﬂﬁﬁﬁ@] 0 £ 1 7R 0 R AT A N A B B & ART-
MA-BP 20 & #5580 1) B0 48, 25 R a0k 7 s

HIZE 7 AT UL A A Sl RELE R OR 6 4F A G bl
Al B TN P AR 5 TR s I 7R B T R AR
PR EAE 2023 A58 8K 1 0. 785 4 R[50, 696 9,10



%54 I

B FHFTRBIR T IR S A K R IEAS A VAT 893

% 6 ARIMA-BP 40 & # B F 15 T i 1% 1
Tab. 6 Average Prediction Accuracy of ARIMA-BP

Combination Model
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Tab.7 Prediction Results of ARIMA-BP Combination Model
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2022 4F 0.615 0 0.541 4 0.573 0 0.581 9 0.610 0 0.785 4 0.585 9
2023 4 0. 640 0 0.557 6 0.530 3 0.573 1 0.619 0 0. 696 9 0. 608 6
2024 4F 0.706 0 0.566 7 0. 636 9 0.613 0 0.627 0 0.787 2 0. 605 4
2025 4F 0.721 0 0.566 6 0.556 6 0. 669 4 0.635 0 0.817 4 0.6119
4 4w iE PSR B Db B A G5 B U RDIR 2 7E 2025 4R 2 ik

(1)2000~2019 4= 2 Ja] i 35 3ok 117 6 4 4 B 980 )2
BTSSR BRI AR R R R S P A B
s 2 VY IR T R S DR B B R B Bk g, 7 A
3T R R G DI R RR AIE BB 2 R R ORI 2K R A A S
SERPM R WG PR R R A R B TS B AR
2000~2019 4F 7 A3 T B 45 R 38 2 B8 A 5

(2) 3 1 # 58 ARIMA-BP 4 & B %t 4 5k 6 48
B I S T B R R E S A A BT A U AT
O PTG AR R R B, G5 RE R KK 6 4F,T
AT R SRS A A E S R,
A UME R SR — e 3T, B2 B AR LR
5 38 TR VG A S e S A R T R AR e R e I i
FERA G i o] 82 A 8 JHG A b G 50 4 T R R 5 O 0
P AV 7 2 () A Jy o L 2R 2 38 ST A A) R 1 9 A oy
HRE PR L BT AE 2025 AR Sy KA E R 5 T A ST A
35T AR U DA ) G VI R 2 Sy v G I A 5 R T U I
TR 22 U R DUAh R kT B A 5 A S

A3 B B ) 2 B R B B

(338 7 B o] 0 S 9ok 7l 9 R OR A L 1 e B
P 8 v 1 32 207 i o B o o ik R i o A 4
Il A i S ST B e R P R B BRE T e S
PG o BE VR TR I 3 T A e, S A S T A L R
ST B X 7 7 B ORI K B AR % H S (B e TR A
15 QIR BT 55 MR, DR A S0 5G 1 A AR BRI 7
[ L 5 2 G Bl i AR AR A R B G 5 L ) A L 2T R
JEAA X I 2 2 AR R S8 2l o s TR R R 51 4%
WA ARSI B, LU, B e K R R
S IR A . N ESREER Iy A AT LUE L A
(7 3k T 3R R R SRS AFAE — E 22 57 . LA S kTl
TR SR AR TH e 43 JLAE U0 8 T8 vh iy e Sk A - LAY
P e [ A A 7 A58 A 3T R T 5 B BT RE
ML I A I 4 e AT 4 5k A 4 [ 1Y
LA 55 A I 5 P ST B AN v TR T T S Ak o D
HA G T S AR T M L 4 e AR S 4R T XU A
JEE K- HE Bl B4 2 3Tl LA AR A e 9 v /0 ki
JEAER . MeAh T B B T AR R 2 0 ek A A T
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