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FE . IFHANIRZ K 5 IR TE YL 56 2 % S B DX Il 5 ik R R XU R 37 R SRR =)
Y BRI, AR LA 2000—2018 4K = M IX Tk 2 BF AR 5 Tl V5 G BUR BT FE 3T 42, 14
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FABIIETENIORIE, W8T A 5MA 68 S i B S REE 58 I BUR 7 O ls
FEE A AN Tl Ak A S 2 S B B i =, o2 rp L A RO e AL AR 28 Tl Ak
B FE B A, IR TR A K S A T AR R AR A X 2 B At S o it AL i IR A
W B TS Ye A Tolb 75 PR P . AErP E GRS B R R B, IR R T
Mp 28 R Tl Vs G R A o7 JE AR AR e, Honlsesem 2 E A WY
BERKBLT ST RRe R, B, RS T2 5EEL S Tl i5 YeHE ik &
BIRRER, AMUHLENRH KRS K, WA THREMR e L #
AR, AR DI SRR R R A S A

LR S5 YL e R ) BUR T PR | XIS P2 MO 4 5 29 1
BENZESY, EPR L OCT AT K SRS Y ORI LG T 20 22 90 4R, SEEL
X Grossman 2538 12 X 25 [0] 75 YL ) 5 1 XU A KRR 9E , R IRATFHE K 515 YK F- 5245
“U” BIERPY, Panayotow 35 kR SIAEE TS YL Rl ] “U” BICHRE SCH “HEEFEZL
X4 (Environmental Kuznets Curve, EKC) 7 ', )5 EKC iZ Wil k28 255 7K S
SRR R RS MBNS, 5 ERZEHE KBS . BT T 55 R
WA T 20 T2 90 4EARR I, £ 45 B EKC B HEATAHSERFSE . 21 40 LISk E At
LT SRR AR 2, R E S FBEEPELT K RKE 515 Y HE R &
AT EKHE S PR R RIS LA RLRY | Sy
IRETG YL S R ANA T R B IAEE 15 YL ) 25 (RIS s SR s PR 2R 020 - Tl fb itk A
HRAE T e i 2 Tl 5 Y AR R B A TR N N Ay T . WFSE ik b, LS EKC
(RN B\ 10) B (=€ iy KN AR g i L i = i 8 o i e N g 61§ i
YO 2L BIEE Tk ARG Y HE O S A U R R e R S L] . RS RUE L
A4 [ 2 48 PR EE R 2 i RO fm 220022 B 2 T A F9E R B4R e Tk 2835
BONRIRIHBIX , AN AR . VEARFIILZR R (> 3T J2 I 32 22 AR 4 55 R e KO
B EEE T aE S, BEE T REE S A0 sh 2 0k A JRAMER I H 25 e, I EEE
R 25 I R S IAEE G Y o R AT T HOS X, FLHp U | K A R IR [X
SRIRT R A A T, L, BEAMRE FEAAEL I AR . O FEH H R
T AT B AT R R SR TG YOG R, AW T S B B I R S PR S
BRI FR; @ EKC, LMDI AR B8 2800 K JR XTI i5 Y i e R, BR53
15 YT R R R RSZ NS RN IR 5 B A ATl n) 48 k2 1l 4 [ 2 1 A T A AR A
ZA T TR — EH D RE X S R

KFOAMRAR, AR EZEE SRR =AW aea e, wat Tk
GERUA 575 Ju HEICHE B0y S i KA, IR AT R R SIS PG K C R . T8
BeHERE [, 5IAMLEE2%>] (Machine Learning) iX— H&E X 3l 8 REAL BR R AV ELE /0B
FeRP, 3248 S o K g mdLE],, DU BT RR S I5 L R T, SEH
“GOKFLILT W eIl EEE, R SR R TR — AR R R R L e FE S S
Wi, SEAF S ETTRE CRUEIR” o A SRR SR B X B AT R & R

2

2.1 AREXBEHIEFRIE
R4 2019 4512 H ENE R (CRIT =M X3 — IR b & BRI 2 ), K =M X dh
VT VL WA MZEBE e, XA 35.67 07 km?, SRR ES TR AN T
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FFCRR B fe i . QUBTRE i i X2 — o K =MIRMTHELL T “—ir—B” PRy st
BRI AT, YTt T 2 b E 40 kR 2 A 51 SE .

ALV A EoE X, AR 2018 AFEATEUX K], AT IXERN 41 b DL B3k
TR FEABLTT . DIATIECX TlL 38 B 2 s 38l Tl 28 5 RS, A7 X Mk 42 7K HE i
L Tl AR HEB R A T O ) A HERCR 2R A F8 BRIk Tolk is YeHE ik e
B, AHOCEER A 2001—2019 4F A TGRS . CRERT ST %) S (P Eg
TERGITTAFEY) .

22 RFAE

221 TAGSEETE A TR KSR E . Tk A bR A T Gk 4
HEBCEE L I 8 Tl V5 Y 2i G484k, R ET 0 3 IAE AR AU, (BT BB WL
SR BB S AEFR PR EAE TR AU B, IR A R il R AR 25 X6 3 TR bR
TR EACAL B, BEJS T4 808 A5 BB AL, 75351 2000—2018 47 Tl & AKCHE i &
Tl A AR HE = A TR ) A HEC = A AL 4390124 0.5917 . 0.2606 Fi10.1477,
FIHMACK kA = A3 i) Toalkis edg g, HaAnT .

3
PiZZZiiXW/ (1)
J=1

Kb PRI A TS L G485 Z,oh i Wl j AR S PR EARAEL s w o AR S A AE .
222 BEEKER S K (Allometric Growth) 2429 Fll A= 25 24 20 ML A0 bR B AR
&L WAEYR RS SRR L DG R, S KO R U — ARG R
FRARXS AR KR RGEAR R G 55— R A AR A BRI AL e =P, S
ST L3 A ) SRR ) Sk, A ) S 8 7R 25 () B G AE B ()7 8] L 7 S
KFR, B R EIRFEA R S [ oo e — i R R B R EOC R, S KB AT HE A
A,
D,=akE! (2)
P (2) WL R EOG SR, AT
InD,=Ina+bInE, (3)
Kb DOy e W20 T V5 4485 E 0 (I 2000 Tolk 855 -EL; a M ILBIREG bl
PREEFEEL, WPFRN REIE K R, R FEMREY, FHEKRBL AT 23~12
], SEHMEL N 0.855, Bib = 0.850F, TolZPr Rt 5 Tl i5 e b S5 g ; b>
0.85HF, MIESHAA, BUBT Tl 2855 HUBIAR X 34 3 /N T Tl 15 e HE O XS 35 b <
0.85 1, B S 4, IGIE Tol 28 B HRABE AR T 38 3 T Tl 75 Y HE AR G 3 3,
IE . SR IR R 39, £ RN SR RRIE LR 1,
2.2.3 s E 3R B4oE [0 5 (Boosted Regression Tree, BRT) J& %k T 432 [v] 5 4%
(Classification And Regression Tree, CART) BiEM—Ff H 242 ik, 207 ik45 & A i
(Regression Tree) A 54EF} (Boosting) 5%, it ZRBEPLIESEA H %D dr 2 &
[l =S, T e [ U A AR %) e M RN TR Y. BRT AR 7 i B At rh Z2 IR B AL
I —E SRR, P B AR X AR R AR B, RIS TR A S R R
B Je % A Y 22 7[R R ECE (i 0 HY . BRT AR A7 b BEAS [R1BCHEA% 20 sk B A 1) R
TEPE, RPN AR & b S PETC TR AR e R, RIS N R ARG R , HRIZE
R ) Zis HEES: . BRI Rl AR
DA = A b DX 38T Tl 28 B RS —5 JeHE s S G RACH AR &, 7 S k3
KAZma AR R, FIH BRT BT #4520 K 2 5 S iU K 0 RS TS, 0045 I



918 Tr LR A R T B IS 15 Qe RO B OC R L 7 Sl 2205

F1 ITUEFIE—FEHHRERROBEETRR
Tab. 1 The coordination classification of allometric growth relationship between the size
of industrial economies and the emissions of industrial pollution

SRR R SEEEL ] Kl ohife SRR R S RAFE
IEREAK ER#E3Y  3<bh 15 YLk Y 5 Y HE O X K 8 B e v T Tl 265
HURSEAFT X 48K 5k
IE 5 2 1<b<3 TGy kg5 V75 Y ORE %o 38 T R T Tl 2R B A
ARG B
B 12 0.85<b<l LRGBS IEAR NN TS Y HE RO X B R RS T T 2 R
TR <k i
St REHIY  05<b<085 LY kH ¥ Y HEHOR X 38 Kk B R T Tl 22 55 AR
ARG
TS 2 2% 0<5b<05 ZETEY kR A 5 Y HE O X K 3 B I T Tl 265
RS X 48K 3k
MFH3I%  b<O ZFIAEIA TR 15 Y HEROM Tl 28 B MU — )i/
[) i

RIEHABA R BUIIER, ZH RS Tl 25 AR5 e HR R B R B ] il o
., PR R IR () S O R A S DTk . BRT AERL(H] R 15 5 1Y Dismo
kg, HSHEOEEWT . WINEZFRE (Tree Complexity) 43, “%>Ji#% (Learning
Rate) 40.01, HABSHAE AR E

3 —

3.1 TA&EFHESTEAEMNZE SRR

T 20002018 - = M Hu X Tl 5 Y235 4, I ArcGIS B A4 B 8K 8] Wi 5 53 2%
X 2000 4 F1 2018 K = A X Tl i (E A Tolky5 Yegs Bt A s il A (1)

FE TV IE T T, 2000 4FF1 2018 425 Al A% Sy # b Aa e, Y52 E 4R 1) PG s U 19 4[]
A, R, ML . b TR RIS, WL R ER . LR R R A
T RSN — ELAL TR o £ Tk 38 a3 s m, Hohyros . Lsohimm
ZRB Tolb 38 A 3G K e b, 3Tl B 2 B 2000 4F 119 240 /270 T 2 2018 4F 114 1947
¢t

T A8 807 H , Tolkis gess R AR misett, B, sl 50, B
TR IR T Tk vs e R s, B ER AR R Tl Vs e HE A . 2000—2018 4F- K
A TS YRR AR S TR RS, TR Tl s et B (E f 2000 4219 0.1218 T2
2018 4114 0.0678, Hirp [ifg . ma At AUM . BEVL . HRMSEMT Tolki5 YeHbil MR 2,
O Tl 5 Y HERCE Bl , g4, i, o). Jell. Skl w4

FL TP 3G I 5 Tl 75 G850 o0 A e i nT ORI, Tk 38 {5 Tolki5 Yk ik
2 A% Jry ELAG e i PO AL, S5 S DT A AR 0 2 DA il v Bk R 8, Bt Tl 3
BB, Tl is YR R B IR, B = Tl i5 YeiE B - AW 5 .
3.2 T FE—T RHEMNE RiEL R

FENT b 28 A 575 YeHECHR 2000 Sl A8, X LA RO e L, 15
FIH = A H DX T 28 B RS —T5 Y HE O S K L AR (3R 2),

2000—2018 4F- 5 B H8 £UE 0.7903~0.9852 . [l N i sh A8 4k, £ -4 A48 BE ¥4t it
0.67, PIBRREN. MPRBETEE AR, B = A Hh X Tl 28 B AR —T5 JeHE ik
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a. 20004F Tl inE b. 20184 TV 3 in{E

Tk hnEdZIT) Tl hnEdZT)
1 15~105 0 182~651
3 106~245 £ 652~1539
£ 246~428 =1 1540~3283
m 429~791 100 km m 3284~5009 F . 100 km
= 792~1957 = 5010~8695 L
c. 20004 Tl 5 4 F8 %k d. 20184E Tk T5 YL 485K

Tk T5g %
03 0.0017~0.0448
3 0.0449~0.1141
= 0.1142~0.1766
= 0.1767~0.3639
= 0.3640~0.7211

K1 2000 4FF1 2018 41 =Ml iT Tolk 2855 MRS Tl 75 YL s 8 5 25 [A) o347
Fig. 1 Spatial distribution of the size of industrial economies and industrial pollution index
in the Yangtze River Delta in 2000 and 2018

Tl is g%
1 0.0034~0.0254
3 0.0255~0.0452
= 0.0453~0.0952
100 km m (0.0953~0.1424
m (.1425~0.3277

B 1] S5 3 K1 438 2000—2009 4E F12010—2018 4E AN B . 2000—2009 4F A7 BE 45 % i
IREE P S T %, 112000 45114 0.8611 28 31 2 2009 4E 115 0.7903, H:AH 2000—2003 4ERE
FEEUEIT 0.85, AbT75 YeHERCE SR B T b 25 R AR X 18 T Y 28 55 P45 S A I o oy
B, 2004—2009 AR BEFREIIAC T 0.85, AbTim Y HEAI G SR T Tl Z8 B HUABTAH X 43 2
PG IR TG B . 20102018 4FFRBEFE BRI k8l LA #, H120104F (1 0.8627
AR B A 2018 45119 0.9852, HiH 2010 4F . 2012—2013 4FE 1 2016—2018 445 BEH5 80 T
0.85, 2011 4EF12014—2015 4EhR BEFE IR T 0.85, HIYwW T 0.82, [tk Bt 2 4b T
15 P HE O Y 5 T Tl 28 55 MR X 152 11 22 B AR S A DR o B

SRRT, K =M Tl 285 IR —5 YL HE RIS 3G 1 1R B B e b s T
Ak as, WIS A RA AR B R B X T  =, ZAbF AP A A B B, WF5T
HRIAR BEFR B XA, 2 AT A3 ks B B, BlEE Tl 7F W R&EP b L T FE,
T 2T UL A I g2, Tl s Je ks BTG & B Rk
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R2 20002018 FR=Ff T EFME—TRAM R EERUSRE
Tab. 2 Fitting model of allometric growth between the size of industrial economies and the emissions
of industrial pollution in the Yangtze River Delta during 2000-2018

A A FRBEFREL WAL SR

2000 InD=-3.3321+0.8611InE 0.8611 0.7067 IESH 1)
2001 InD=-3.6933+0.8869InE 0.8869 0.7248 IES 12
2002 InD=-3.4535+0.8654InE 0.8654 0.7365 IESH 1)
2003 InD=-3.7496+0.8735InE 0.8735 0.7623 IES 12
2004 InD=-3.1888+0.8250InE 0.8250 0.7630 TS 1)
2005 InD=-3.2923+0.8289InE 0.8289 0.7738 S 1)
2006 InD=-2.9271+0.7977InE 0.7977 0.7584 TS 1)
2007 InD=-3.1206+0.8008InE 0.8008 0.7731 51 )
2008 InD=-3.8566+0.7956InE 0.7956 0.7379 TS 1%
2009 InD=-3.2194+0.79031nE 0.7903 0.6744 SR 1)
2010 InD=-4.4946+0.8627InE 0.8627 0.7312 IESH 19
2011 InD=-4.3899+0.8462InE 0.8462 0.7423 S 1)
2012 InD=-5.5241+0.9085InE 0.9085 0.7561 IESH 12
2013 InD=-5.2054+0.8835InE 0.8835 0.7597 IESH 1 2%
2014 InD=-4.6676+0.8434InE 0.8434 0.7230 538 1 2]
2015 InD=-4.3140+0.8216InE 0.8216 0.7210 S
2016 InD=-6.7816+0.9558InE 0.9558 0.7716 ;ST
2017 InD=-6.9398+0.9497InE 0.9497 0.7297 IES 12
2018 InD=-7.6318+0.9852InE 0.9852 0.7368 R Sv T

3.3 T EFHE—SLHMNERREXR

FH 2\ ] S 9 K X B B8 8 B0 43 R AN B B, R Tl 28 55 A 5 35 G HE il 1) S 3
HERAEAL, 155 2000—2009 4F . 2010—2018 4F £ 7 Tall 28 B MRS — {5 Sl i 7 6 4
MLE B, FEXTLE R bR BE A A S A A T AL SRS (B12)

2000—2009 44 = A Hi DX Tk 28 BF AR —5 YL HE AL S sk 2R A DL S ol 3, B St
BRI 374, APE TR 90.24%, MU MR T2 . iRk, R —
KIRTAFIL, AR I 254, (G RR I 67.57%, EESARLEIL IR ERF
FAHR . Wi H AR . LRALER PR AR X . U =GO 11, & R U
[429.73%, FEAMALELHE, VLHRICERMPGRGHE . ZROTARIRAEHIX o 1F S R
MaAs, AT 9.76%, HAIE S IR AUE IR, 1ESE g K, #
LRI 34> 0 2010—2018 4F-K = A b X Tl 28 55 MU — 75 Y HE ik 5 28 AU 248 11 S
W, HP SR -G A S L, R TR, R ST 39,
K= 95.12%, T 125 mfE4 X

Fb A 2000—2009 41 2010—2018 4F W~ B Be S MR AU 1 284k (Kl 2¢), ) T 22 )
(Bs 2w FAZ g ) Wi 294, HAFIEIX 0 70.73% . 59 T AUy 54>, Hr
2000—2009 4 4 A 1F S G IR T Y 9 m) T G AR R ST, BRI K . B L AR
P E S R E R g, BRI SRR S g, L £ S
R g, R BT b IE Y HE T RT3k T IR B o B 4R
Fho B PR 244, FEEAALELA IR R . WryLrpEadeEs . e
FIPGHE,  FLSCSe Ty 320 0 5l — 0 2 00 Sl — 2, 130 B 3 S DX T 5 Y Hl i it
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a. 2000—20094F e Y b. 2010—20184F - H KR c. TR

KR KR
I K

B2 RS e IEFEE K SEHERRAAL

o 5 = ’ o 5 =5 ) B T

= MFE R = fFE K =P/

O R O R 0o i

= ERE—% 0 100 km = E R —% 0 100 km = B L 0 100 km
= E R TR e mERH — g —

E2  2000—2018 A= = Ik Sk 28 00 1 FH ARk 0 A

Fig. 2 The types of allometric growth and their spatial distribution in the Yangtze River Delta during 2008-2018

FHHTRRAG, M X IREEKT-A it E . FRAT 114y, SIFEIXI1Y26.83%, FEIMATE
B VEIRACER RNV R . RO R X, X L X Tl 5 Y HE R i — AR AR
K, TP EE AR o . 1 AR Sh AU T A Sl , A 6 S = s g
BEAS R S — S, SO g L Tl T G HE O 5 B AT T Tl 2 T RIS X 4k
(T TG Y HE RO A BT T

MEORE, K =M IX B0 Tl 75 G HE RO X 388 845 T 0l 28 5% FUASEAR X 43
B, HZHO T Tk 48 5 A —T5 G S s K 2R L A T ) AL, BTk IS ek
T TS Tl 28 B ARG S ) 22 BRI

4 _

4.1 FNeEZHIEE

IR T b2 5 IR L 2 A G HE , 45 6 Sl 4 BRAE Ak /K T B AR S 55 2 49,
WKPER N | Bl2frE SRR PESEE, SRR AR Tk EKT, B LR
K WEE R K . RHAMTFROKSE | 3T AR SR LA K L 0 B A K
RE S I RCR A B A7 Z5 0 10 T FR bR, A = A Tk 28 5 A —5 Y HER S i K
FIR R RE R (£3).

R AL I, X 10 TS AR UEA TR ZR M2 W, R SPSS BRI TR
B 7 22K -7 (Variance Inflation Factor, VIF), &4 H 2 VIF LT 10, BI&H R
[ASAETE i I 2 E e, WOKs 10 TSR 4090 A BRT 47,
42 AFREKERREERRE

iz Fl BRT #5781 43 A1 4% R 6 2000—2009 4 1 2010—2018 4F K = M Hb X Tl 28 55 #L
e —5 YL HE S B A 52, IR T 2000—2018 4FEK = £ 4% I T 7 BGRB8 1
BRT AR fdE: (F24),

2000—2009 A3 17 A= A5 A s K AR R R R, DR 5 k 42.56%, FLURfE
TEAHRCR A T & JRAKT-, P STk R8T 15%, BHEERAKT . XM RBUK
W45 A K BTRRRAE 5%~10%2 8], SZMAL T iS5k, 34 & /K . Witifib4h 7k
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®3 FEEKHFWEZR

Tab. 3 Driving factors of allometric growth

A ISRUNE D VRS Hf
LRI A¥IGDP i IX A P A R T JE/N
T KA Tl m{E s GDP H VI X A %
BRI R&DATHEGDP T R&DZ 7 /X A= = %
WHR KT AN AR WA AR %
MANFHOKE Ml AN 4 SEBRAE HAMNGE A4/ T BUX AR T3 F2o0/km?
WA ASIERL KSR T K SR R4 T X AR %
WHEHLZA KT THEBA R R e A I R 48 7 4k 2 [ 2 9 7= 4% %
B AR AAEC Hb 5 WA s AR H PN
RERAHIACE 5 GDP JHHL & St 23 P E /4 X A A kKW h/J7 7T
WFLX A A Rt X A KRR AR KP4 IR 1.2 .3 -

VE: D 2010 AFATAR ) SRV A P DX DX )48 H L 4 = A0 X 10 e R TE8) M BT B 48
HHEE UM TN 2% % SR B 16 IR 5 @) 2019 AR ENA A CIRVT = A Ui DXk — (A (2 Jr LK 49 22)
T KA DO B R R0 TR N R REIE A BTTE BRI RN BT T R N R %
A Sl BN AL TEW) L DR R AR R N B 27 AT, AR S X O E AL X)) S 27 IR R A
A DA 1A 3 B e O =8 TTBR A X Pt X O A0 DO AMRIAR IR 144801

F4 BEENREEROTHEREHSZ

Tab. 4 Relative contribution and its ranking of each factor to allometric growth

) 2000—2009 4F: 2010—20184F 2000—20184F
SN - - - - - X
TURRE(%)  DTERREHER THRE%) DR DURRE%)  STHRHEA
LRI 1.69 9 1.57 7 1.49 9
Tolk & K- 15.81 3 16.33 2 15.76 3
B R KT 6.37 4 6.82 4 5.86 5
WA R KT 2.99 7 2.62 6 3.72 6
XA OKF 5.91 5 6.01 5 6.14 4
W A= A A 42.56 1 4772 1 4436 1
Wt HEL K- 2.19 8 0.95 9 1.58 8
B A 7K 522 6 1.39 8 3.66 7
[HEREI &S 16.70 2 16.07 3 16.75 2
HbF XAV A 0.56 10 0.52 10 0.68 10

Vo BRI FNHB IR XA S5 a5/, BTHRCREAS 2 5% 2010—2018 4F i i A= A 5
bt S S K AR R B R, TBRRTF 2 47.72%, Tl & R AKCERIGEIE R TSR %
MR, STHRFIITE 16% 1T, B & R AT R AN BOUK T STk R 5%, WiE L R
K. GB R . B A KT Btk 25 7K Rt B XA SR ma /N, BTk
T 5%,

FE#5 2000—2009 4= F112010—2018 A=W [A] Be 4% N R ok R ) 22 2 2 8, Tk & e
IR B R A L RSN ROKSE R T A 2 S Atk S A 1 Tk R R Ak
Pl AR SR TR IR 2, R E 5.16%, WA B B S K A S A R R
S T RJBKT-. BHE & BACERRH MUK STk FIEANIET 1%, Hap Tl
KBTI R thes =00 ETFES 1. KR BKT . WHEKARKE . Stidtsh K
S IR AR RE TR AR R B X AV 2% A o S s K ) Bk R S i i g H
rP A L AK ST R AL 25 7K 43 1 16 3.83% 11 1.24% , b T B4 K 4 S e, 45 1) el 465
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ANOLFNER AL TR E S\ R LN, 257 R Btk & oK | REVRAI R
FILHL PR XA A5 DTl T BRI AT 1%,

R4, 3B BIR T A SR . RRIRAFRCR A Tl A& /K % S 4 19 5 i
PyRERT 3 Ar, HoA s AR S KA TTER R T 40%, RETEA FIACR AN Tl & RE /K S sk %
T 15%, H.2000—2018 4Bk R 5 55 BB BEAHZE AN JE 1% 34N BEXRH AN iUK -
R & A TTCR I FE 5% L b, HARZEEUN, STHCRHEEZ AT, SEfb & ek
L WEAE A K BERBELS KA AU A R AR B DX AN A% A B4 e B4 D R A A AR
Ko BREE, 2000—2018 4E45 K K BTk K 5 2000—2009 4 F12010—2018 4= AH 2248
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Fig. 6 Bilateral relationships between regional integration and allometric growth
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The allometric relationship and interactive mechanism between
the size of industrial economies and the emissions
of industrial pollution in the Yangtze River Delta
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Abstract: Clarifying the link between economic growth and environmental pollution is an
essential issue to achieve regional high- quality development and establish "dual circulation"
development patterns. Using the size of industrial economies and industrial pollution index in
the Yangtze River Delta (YRD) region during 2000-2018 as the research object, this study
constructs allometric growth models based on the size of industrial economies and industrial
pollution index to reveal their spatio- temporal changes. We also investigate the influence
mechanism of allometric growth using a boosted regression tree model. The results showed
that: (1) The spatial pattern of the size of industrial economies and industrial pollution index in
the study region has strong stability and high similarity, demonstrating a decreasing trend from
east to west. Moreover, the industrial pollution index shows a decreasing trend with the
increase in the size of industrial economies. (2) In terms of the vertical direction, the allometric
growth in the YRD changes along with the pattern of the economic environment coordinated
basically-the weak economic expansion-the economic environment coordinated basically. For
the horizontal direction, the rate of industrial pollution index is lower than the size growth rate
of the industrial economy and shows a downward trend in most of the cities. (3) Urban
ecological foundation, energy efficiency, industrial development level, technological
development level, opening- up level and financial investment level are the main factors
affecting allometric growth, and these factors have positive impacts on allometric growth in the
early stage, while turn into negative impacts during the later stage. (4) The misaligned
relationship between market- driven economic growth and government- driven environmental
protection induces the allometric growth of the economy and environment, and promotes
regional integration. Regional integration and the allometric growth of the economic
environment promote each other. Promoting economic and ecological integration in the YRD,
as well as realizing the coordination of lucid waters-lush mountains and mountains of gold and
silver, is the only way to accomplish regional high-quality development.

Keywords: size of industrial economies; industrial pollution index; allometric growth; boosted
regression tree; Yangtze River Delta region



