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Evolution of territorial spatial pattern and associated eco-environmental effects
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Abstract: Analyzing the evolution characteristics of territorially spatial pattern and its eco-environmental effects from the
perspective of major functional zones can effectively evaluate the impact of major functional zone planning on the territorial
development and protection, which is conducive to providing reference for building a rational and orderly territorially spatial
pattern and protecting ecological environment. This paper took Zhejiang Province as an example, the multi-period remote
sensing monitoring data of land use were used to analyze the evolution characteristics of territorially spatial pattern in
Zhejiang Province before and after the promulgation of the major functional zone planning (2000—2010 and 2010—2020).
The eco-environmental quality index and ecological contribution rate were used to quantitatively analyze its eco-
environmental effects in different periods. The results show that; (1) Compared with 2000—2010, the conversion degree of

territorial space in Zhejiang Province decreased significantly during 2010 and 2020, the spatial agglomeration of territorial
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space was weakened, and the proportion of high-high clustering areas in key development zones increased from 22.3% to
39.3% during the study period. (2) During 2000 and 2010, the relationships between the increase and decrease of different
territorial spaces in Zhejiang Province showed significantly negative spatial correlations, and the negative spatial correlations
of the relationships were weakened in 2010—2020. These areas with significant local spatial autocorrelation had obvious
regional differences in each major functional zone. (3) Compared with 2000—2010, the declining rate of the eco-
environmental quality in Zhejiang Province slowed down in 2010—2020, the eco-environmental enhancement areas
increased , while the eco-environmental deterioration areas decreased, and the distribution of eco-environmental deterioration
areas transferred from the ecological economic zone and optimized development zone to the key development zone. (4)
Compared with 2000—2010, the contribution rate of eco-environmental quality improvement or deterioration due to the
transformation between agricultural production space and forest ecological space in each major functional zone increased in
2010—2020. The contribution rate of eco-environmental deterioration due to the transformation of agricultural production to

urban and rural living space in optimization development zones and key development zones decreased.

Key Words: territorial space; pattern evolution; eco-environmental quality; major functional zone; Zhejiang Province
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Table 2 Area changes of territorial space in Zhejiang Province during 2000—2020
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Fig.2 Territorial space pattern in Zhejiang Province during 2000 and 2020
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Fig.3 Area changes in territorial space of different major functional zones in Zhejiang Province from 2000 to 2010 and 2010 to 2020
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Table 3 Area ratio of spatial auto-correlated regions of conversion degree of territory space in different major functional zones
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Insignificant area 2010—2020 16.1 13.1 3.8 50.7 16.2
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Fig.4 Spatial distribution and spatial agglomeration of conversion degree of territory space in Zhejiang Province from 2000 to 2010 and

2010 to 2020
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Fig.5 Bivariate local spatial autocorrelation of agriculture-urban-ecology space evolution
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VAL T & X, AR AP B e B T X S A 7R A S 2 05 M E S P & X, 2010—2020 47, A= A28 T X M
A ST RE X A A 25 PR DX I T AU /L | B 2 IX A A 25 B Ak DX 3 i, T P 3 B4 A S 4 B IR
S TIF R X R S PR EAR T X /D, BRI W48 A S IR B A7 A B 3B A0 R B T G0 A i ol
A TE ST AT BE X HLRI IS (2010—2020 4F) | A= 25 IR 58 i A i 3445 21 5068 i, 45 R T AR IX Py B
SIS IR TS BB 4R Tt

F4 HIEAREXYRRESHEREERETL
Table 4 Ecological environment quality and its change in different major functional zones in Zhejiang Province
2000—2010 4EAEfb%/%  2010—2020 4EAEL R/ %

ERIIREX

2000 2010 2020

Major functional zones i i i Change rate in 20002010  Change rate in 2000—2010

N X
ﬁ:ﬂ.ﬁ.?t': 0.481 0.466 0.461 -3.12 -1.07
Optimized development zone

I & X
BRI 0.524 0.505 0.493 -3.72 -2.38
Key development zone

[ X

AR e . 0.655 0.647 0.641 -1.22 -0.93
Agricultural main production zone

BERVEX
& :_{;jﬂ: . 0.747 0.742 0.739 -0.67 -0.40
Ecological economic zone

AIIHEX
E j?ﬁgl: . 0.819 0.815 0.812 -0.49 -0.37
Ecological function zone
F-HI{E Average value 0.679 0.670 0.665 -1.33 -0.75

EBRBEFRAAEES W RFREKX (0—-03) FEREX (0.3—0.6) W HKFHFERK (0.6-0.8) Bl FFEEKX (0.8—-1.0)

2000—20104% 2010—2020 4%

6 2000—2020 FEHTIEESHERERN=NH

Fig.6 Temporal-spatial distribution of ecological environment quality in Zhejiang Province during 2000 and 2020
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Fig.7 Changes in ecological environment quality of different major functional zones in Zhejiang Province from 2000 to 2010 and 2010

to 2020
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Fig.8 Contribution rate of territorial space conversion resulting in deterioration of ecological environment quality from 2000 to 2010 and

2010 to 2020
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Fig.9 Contribution rate of territorial space conversion resulting in improvement of ecological environment quality from 2000 to 2010 and
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O STRRR BT R I, 2% AT RE DX A A 39 23 ) [ Al AR 77 28 AL B8 B STk R e T, SRR AR AR B R BT IX
FRALTE A IX T EAs AR RE DX AR 2 FR 8 i AL ) PR R STk R AL f A, e AR AR 25 s T e A S Al
Ay 3 ) S B AP AL B ST AR A SRR RE X N B A & T, Al A= 77 25 (1] 1] LA 356 2 18] A A A 3
25 () e 72 1 TR P T e

4 Hit5iTie

4.1 i1ig

ARG EET FRDIRE X AR T WA B 425 [l Ak Ja v AR oo 8 S A AR IRR0 , oh + Hu R R/ 7 55
B ) & VR 7 s TR /< I 1 e N ne I R R ST NE W VB S  VTvis 7:9  IZ N [ B = ieeg o1 t E <
23 (A OCHA% 7y, T 456 NDVI F8 80— 2058 38 7 AR IR EE 1 B0 B2 7 %, ARG SE 4R 4t 1 ik A 4 . AR
FER I, WA TE 2000—2010 4F A AR B S B, AR ST i PR T R, X B2 T A BT
205, 1R SN RS AR B A1 S A e s, DRl Tl A RS fb 5 OB A 7 R AR 1 25 (Rl PR 5k 4= ARl AR
PR A SRA A AR ], 0 U A EBORAE AR S [ E AN S B R BT MR ., 2010—
2020 4, i FARTI R DRI S2 it A 2 SC TR g A0 k| Wi VEAS $ R A SR BT VL R A AR B R R
R I WLR BHA MR FRIE” « TR 7R3 JT ARG S5 A A8 TR RG22 S0, b 58 30 N W48+ b )
FHBNAS FEA BT TR 3l 2s RIS ARl A 282 (8] B4R o kb | AR A8 PREE o e - 2 A iy R 3 21 3E 1

[ F, FE 25 8] b A5 A B 23 (1% 46 i 0 DO AT A IX o) B S e IX 36 8% DA T R XA 2 48
XA AE S IAEE B i 15 1 2 | ik Fe B ORI B8 DRI X AR 3 ] 23 o) e Bk DR S AR S T i X i
)T RUWRAE X SRLGE ST SR 458 — 800 L eAh, ARBEGE & BE, 2010—2020 AR5 E IR AR X
(A Ml 7 (1] 5 A 2528 0] ) 4t T 804 S AR AL B T 1) TR 3R B T, X 3R I - AR ) AR DX i A ), 3k Akt
TR PRl S 2 [ e g« = X7 28 (Rl 25 A P AL R AL O 1) 8, (ELAS R R RO, JE S B By Bk 5 8
A2 ()R] BBAFAE AR vh 28, AR AT HE— 2P i = (R e X KA 5 [ 4 2 R 1T, A = IX =287 TRAk T
TR R RE A HEBh S (A4 FRBUR (ORG HEVSE L, P46 75 S E AR 47 R A 25 SO i

SR, BT FARTRE XA B 4 Ry 52 ) 1 255 PR B, X 5] A 23 Ta) A% Jmy AR 28 PR 05 1 52 e 52 2%
AR SCACK FLAE S — S LA X B o3BT S AR T 8 DA il i DA S 5 F2 A D) A DX 1) 255 ) A Jmy B AR A B
AL, A R FH 2 S A AR AT EAR AR L . AR TR 2F— 201 45 i W BN 5 0 AR D i IX

http ; //www.ecologica.cn



4500 xR 43 4

TR 1 A bR FH AR Ak BB RO A T B ER A ISR
42 %

ARSI EARTIIRE XA A, 2R FH 2230 = b R 858l A s (04 Jmy 28 Ak 3 B O ik, 8 143 T 2000—2020 48
WL/ [ 423 (A0 JR AR fb S AR AR ISR KON, DA A 5 AT e 1 [ 2 (B R AR A% R R4 A S 3R B
RUEH 5%, RERRY.

(1)2010—2020 45 2000—2010 4FAH bt , Wi 4l 2 [8] FI3EE 23 0] 76 45 1> AR T BE DX A 28 AL KR
A BIA AN FERE R TR, B 23 M0 sl A 5 B 8 T R, 25 R 4R R PR 5 , = ) FH 3l 2 B v (i 3R 4
(H-H) KIFTERALTF & X9t £, 355 T R X3 i e

(2)2000—2010 4F #7144 AN [] [6] 25 [] 7228 Ak 1 ) 39 0 OC 2R 52 90 8 3 199 25 [) £R0RE DG 1 L 2010—2020 4F
23 [A) B0 AH S S AR —IRAE 2 ()28 Ab i) 22 TR 5 o ok, LI -5 ( L—-H) X3 2 2250 A 7R A AL Ik X F1
EHIFRIX, B (H-L) K38 E B AR 20 KA TREIX Rk - 2528 (A RN 3l Bi — A8 25 2 [R) i 25
() 5 B P 55, — B I = (L—-H) DR — I (H-L) X 3= 22 A TR AR AL TF & X R AR S T RE X

(3)2000—2020 EHTVIAS A SIS B H5 50N 0.679 T FREHR 0.665, Hirf 2010—2020 4FF R i a2 |, &
NP R KRR A & X R R RIS 2E 6l AE2S (B L Wi as AR A A58 ot it 2 90 el b ) i 3B 284 19 43
fikgJR, 5 2000—2010 4F4H L ,2010—2020 4548 A B T R X 320, B0 i AE S 2 3F KA T & X 5%
R ST & X ST K N, £ e AR S 2R X AR AL T & IX

(4) 5 2000—2010 4FEAH I, 2010—2020 4F-F:308% F AR D 58 X A= A5 A58 ot 5t 48 1k 1) FH b 5 B 25 0 o Jin 42
W, R AR ASEREE TR IO, ARl A 7 A 0] i) bRk A 285 25 18] 28 B BTk R AR T, DAL I & X R EE o5 F % X
AT A= T 23 ) A8 SRy ARl 2 77 23 (R A DT RRR R T . 7EAR S EREE SR Jy T, AR A 28253 (8] ) b A= 77 5[] e
AR BTRRCR A BT EE T, oA TT & X H ST e DXRIAR = i 32 7 DX Al A 77 4 [ g 3l | A s A 306 28 [R) 75 o3
HRE TR,

5% 3k ( References) :

[ 1] LiuYS, Zhou Y. Territory spatial planning and national governance system in China. Land Use Policy, 2021, 102, 105288.

[2] LiuYS, Fang F, Li Y H. Key issues of land use in China and implications for policy making. Land Use Policy, 2014, 40; 6-12.

[3] B HETAIREXRNREIER. IR, 2007, 62(4) : 339-350.

[4] #8 PEIEHDREXRTE. IR, 2015, 70(2) : 186-201.

[ 5] Fan]J, Sun W, Zhou K, Chen D. Major Function Oriented Zone: new method of spatial regulation for reshaping regional development pattern in
China. Chinese Geographical Science, 2012, 22(2) : 196-209.

(6] Jraisk rhERm &R IR SR SHEALMA R, 230 HEE, 2013, 33(12): 1-9.

[ 7] Borrelli P, Robinson D A, Fleischer L R, Lugato E, Ballabio C, Alewell C, Meusburger K, Modugno S, Schiitt B, Ferro V, Bagarello V, Van
Oost K, Montanarella L, Panagos P. An assessment of the global impact of 21st century land use change on soil erosion. Nature Communications,
2017, 8(1): 2013.

[ 8] Verburg P H, van de Steeg J, Veldkamp A, Willemen L. From land cover change to land function dynamics: a major challenge to improve land
characterization. Journal of Environmental Management, 2009, 90(3) . 1327-1335.

[ 9] Nilsson M, Griggs D, Visbeck M. Map the interactions between sustainable development goals. Nature, 2016, 534(7607) : 320-322.

[10] Hersperger A M, Langhamer D, Dalang T. Inventorying human-made objects: a step towards better understanding land use for multifunctional
planning in a periurban Swiss landscape. Landscape and Urban Planning, 2012, 105(3) ; 307-314.

(1] 82, VPR, FORME, XU, skais, M, B <A A ih-A A 2 W UM SO0 T S Bk . s BBk, 2020, 39(3) :
503-518.

[12] B, bhuSmE, BORDE. M [ L 2s O e =R 2 TSk . JusAl 21t , 2017, 36(3) ; 378-391.

[13] #uLr, JFik, F8, AR ST BUTH [ B GE 22 ) =X =4 BORJr ik R, SRiALkl, 2019, 43(7) : 10-20.

[14] FPHOR, HIRE, AR, DR, 220, BTl A= 3528 R0 1 245 SR MhER(E BRI #443R, 2020, 22(3) : 580-591.

[15] Zhu CM, Dong B Y, Li SN, Lin Y, Shahtahmassebi A, You S X, Zhang J, Gan M Y, Yang L X, Wang K. Identifying the trade-offs and

synergies among land use functions and their influencing factors from a geospatial perspective: a case study in Hangzhou, China. Journal of Cleaner

http ; //www.ecologica.cn



11 4] ARMPE 25 FARIRE LA T [ 25 (W) A% R 328 B A A R A —— ATV L4 o 4501

[16]

[17]
[18]

[19]

[20]
[21]
[22]
[23]
[24]

[25]
[26]

[27]
(28]
[29]
[30]

[31]
[32]

[34]

[35]

Production, 2021, 314; 128026.

Jin G, Chen K, Wang P, Guo B'S, Dong Y, Yang J. Trade-offs in land-use competition and sustainable land development in the North China
Plain. Technological Forecasting and Social Change, 2019, 141: 36-46.

BROTIR, ZR7T0R0, RS, 0, Ak, R bR AR (2R S IR0 192 [ 53 Rk ST LB, b BRAESY, 2019, 38(9) : 2173-2187.
HHLT, sk, BB, Koo, WA, ¢ A A AT bR S B 04 A S IR BN B R B i —— DL H R A R B A AR
2021, 41(15) ; 5919-5928.

THERE, e, XIEE, THM, A5, TR S Xt 520 % 8 1 52 i
4197-4208.

NS, 2Rk, 2K, IRAERAE, TR, TR, VFINEN. VLIRS A 7 AN oTE . PR 2016, 71(9) @ 1596-1612.
WL, ZEnEd, JKEE. FT RSEL AYHbRRE K AL IR i W 2 AT 5 —— DABN B ). IR 53058, 2021, 30(3) : 745-757.
XA, BIMISC, JeAetk, ZRERT. TR RS T AR S R GRS M B AN S AT —— LA RS 4 o ). sBERESY, 2015, 34(4) : 691-700.
FRAE, a2 BT A 1 - bR FH D A8 T8 AR B AR 28 PR 1N —— DARE PG 9 5 B S X O ). ZE 25244, 2021, 41(1) : 348-359.
BT, B, T, &, BT S EA T 1 L R R 5 A S BN —— DR T = A A O X R . i FER, 2018, 38
(1) 97-106.

Mhaie, EME, RO, VoA B0 =90 E L2 R 2 0 SRR 53K 1 7B, 4Ol TARR2A4H, 2021, 37(6) : 252-263.
FEUF, Wi B IE A ) R SRR X A i B R A ) B R S0 K SR s —— DL IR B A R . F SR BT IR A, 2021, 36(9):
2424-2436.

AV, BRE, WAL, 225, i, WOE A ERIIRE X E 4 a3 8 JF R R RCR A —— LT R N . 2B, 2015, 35(9):
157-164.

B TR [ 425 (R R s R AR B S A 5 = BRI A R g b AR BEBE T, 2016, 31(1) : 1-12.

P T R REX B ECR A R EYIE. EAA - WIRS RS, 2011, 21(S1) ; 34-37.

XN, XS0, ESCE, T BT AT b E 5L S g B TSR 25 FRIERE B AT, b, 2016, 71(3) : 355-369.
RPE, AR, MG, REE. BT BRI AR XA R TL A B AR ARG AR A, VDRI S5 5, 2018, 27(8) : 1676-1682.
RER, B4t B, LA, w07, T H . EORDIREILA T i Rk IE X £ A Z D RR I AR S bl B4, 2021, 41(5) .
815-823.

BuFANE, SRR, BN, A, DRIk S P AR A A i 2 A AT —— DA 67 Bl kBl SR, 2017, 37(3) .
144-151.

XU, A, XURT, PIMRE, B2, R ST R G0 R £ ORI Z D88 r 2E SAT MR AR IR R FSE. JUat Kefi . A ARBLE R,
2018, 54(1): 181-188.

BuFANE, FEZRER, HBIET . M) G R A s v AR R A AR
39(9): 174-181.

LSRR . A5 2= 4, 2022, 42(10) .

FFRITZFA 127 AN HGT R SER . L3, 2019,

http ; //www.ecologica.cn



