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Tab. 1 Production land use classification and the basis
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Tab. 3 Living land use classification and the basis
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Tab.5 Ecological land use classification and the basis
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Tab. 6 Non-ecological land use classification
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Tab.7 "Production-living-ecological" land use classification and assessment
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Fig. 1 Spatial pattern of production space in China between 1990 and 2010
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Fig. 2 Spatial pattern of living space in China between 1990 and 2010
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Fig. 3 Spatial pattern of ecological space in China between 1990 and 2010
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Fig. 4 Spatial pattern changes of production space in China
between 1990 and 2010
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Fig. 6 Spatial pattern changes of ecological space in China
between 1990 and 2010
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Fig. 5 Spatial pattern changes of living space in China
between 1990 and 2010

Wit . K= EER . R A AT
25 [Pk BRI A T R d s
g E R A S R N EE R E R
HOR MR BRAAR . H 2000 4F 526 1B HRA AL
BUORLIE, #2008 4F, # 4 &R BB
AR A83 7 hm* 2 IEAE DL /R B J5 32 2R
HRHAFE,

322 2EAFBETEEBRETL  1990-2010
AP 4 [ AR 25 (AU R AR A ) ZLRRE AN
(E5): © HEhs, K=/M. Kk=M=K
T A DX R I R AT | PR K
@ 5 BB SR /MR R
Pk @ 4R HAM XA AR, FEARE
FF—2L,



1300 o B O2E R 72 %

R R AR I S [l SR R I A R B B I TR, 1990-2000 4[],
K = A M DX BRI DL 0.78% FAFE Y3k Bl /D, A b D 1.24% FR A7 253 B 3 ) 1985-
2005 4F-[A], PRy s X HF D . PRHL . FEHB N B LAAE R 0.02% . 0.12% ., 1.32% 1) 38 B U,
D, TR A M AR EE M R R 4 L 3.72% . 0.57% . 1.82% [k
BERAR, 1990-2010 48], Bk — A MY 5K T 4611 km®, 4FHN 230 km?, FZ
VR TR S AR, peAh, PRG3R T B+ bR A S B 2, 4 1995-
2008 A [m], FE K. PEEE . MR . BB e FH M s 2 E 2 B 5.69% . 3.52% .
2.18%. 11.35%",
323 £EESTERBIETM.  1990-2010 4F (0], Hr[E AR 2525 [0 M 5 A8 A Y 32 B N
(F6): O Az my sk EEEPER &R, WRI/RKER, Rildb S X, @
AR BN EBENTARICER , B4R K=, k=M. TE . s X,

ZRACE R g v i X A 255 0] B 46 /N 32 AR T B S B B MR SR
R L AR AR s = IR A A A 2s A0 4/ B 2R I S 80ob . S AN
A 8 A A S A Y SR 35 T AR HHA M TRES IR DR KR A
WAZ S R B A R, PRI s D . R, (LR AR S R e,

4 5518

MR, EFERE R IEE IR IR AR E . BN . AR R B R B
Wo KIRasm gy, ANMOCRRNE, T HinTFpsefl -5 X ] RR2e & J i & Hr fa bl
Bk HESEAE S SO, SCEEE TR RS TEE. PEEM AT E4ssE. A
SCRARIE T = AEZS MBS P, 48T T LR D E 5 A 2R R BHIE G R
M A BUIR 23 28 B KA vfE, #ES7 T = A a3 a3 R 2K R IR R, R T
1990-2010 4= H [ = A= 23 [A] (I 2548 Jmy S H A RpAiE . S5 SR o, PP E A ™ 4=
i AESASNR R IR —B, ARIRIAG SR =22 [l Y X 3 22 S 4

(1) Azp=asalkg ey, B PAESIE AR R M PR o X, ARG, i
X VEDCFE . SeH P JRAE X, 5 A [ 3 IR T i SO e X AR —3, iy ikIX
W RS AERACE R . TR M A EhE . K=
JEESR . BR AR, 45 /NI B AR R SR PRAE DUR KRR VTEBOEJE
o) P g S5 X 48K

(2) ATEZS SR, FEEPEEICEI, REER . BRI, a5, i
W, RKVCRE . SR RINAEBE S X, 54 R R X A A — 2, R
FKHH “FREvaik . Jemmfl; Roarm. ANVER” 2SRRI, Hoas (a4 J5 78 2R i |
K= BR = = R B X R B AR | Xk, FEAS R ST RN
AN R K

(3) EBENMR, EEMMAEHBRELIEILN, AL “TimARMK, medt
%7 B9A% SRy sk X B e R PR DR KRR . RIdbs S5 X8k, 4
NI BN FARIGE R . IR . K=/, BR=MA. TE . eI Exim,

(4) Tolbfb . SRR b = A 2s R ARfE B S AR Bl PR AN AR b b IX A A st
B AR R S =R R X A PO R AL L R BOR PR IR A MRS, o —
Az 23 (R P AR DX 25 5 ) R LR AL

ARSCHEST T = AEZS B MR R AT R R, DIEERE T ] = AR 2 (B i s 25



74 XAk 45 . v AR s (8] 7 R TN S I AR SR 1301

R AL AR . = AR ES IR JoT e A i OG 28 ek 3R G ik Moy S B 2R, 32 3 X
R A BARSEORNRME G Wik, A=A mEtey i, L5k
B, LARGE BTAEZS SO e /N il i SR S AN & & R R BT
e B, AT A AL RL A | IR SRR, T IT R RS

LGB,

5% 3 ik (References)

[1] Bai XM, Shi PJ, Liu Y S. Realizing China's urban dream. Nature, 2014, 509(7499): 158-160.

[2] Lu Dadao, Yao Shimou, Li Guoping, et al. Comprehensive analysis of the urbanization process based on china's
conditions. Economic Geography, 2007, 27(6): 883-887. [Bfi K i, Wk-1-14, 2= [E -, . FLFIR [ =15 09 I Akl #25
BT, ZUEHBBE, 2007, 27(6): 883-887.]

[3] Yao Shimou, Lu Dadao, Wang Cong, et al. Urbanization in China needs comprehensive scientific thinking: Exploration
of the urbanization mode adapted to the special situation of China. Geographical Research, 2011, 30(11): 1947-1955. [k
A%, B, T, 2 o E AL T S A AR A SR ZE R [ R A A Ty 5. R AT, 2011, 30
(11): 1947-1955.]

[4] Liu Yansui. Scientifically promoting the strategy of reclamation and readjustment of rural land in China. China Land
Science, 2011, 25(4): 3-8. [XIEFifi. Bl2 ek i = f R HHAE A SR, 4 s R, 2011, 25(4): 3-8.]

[5] Liu Yansui, Liu Yu. Progress and prospect on the study of rural hollowing in China. Geographical Research, 2010, 29
(1): 35-42. [XUEERH, X £, RS 2 AL r ot g 5 R B L PTSY, 2010, 29(1): 35-42.]

[6] Yu Keping. Scientific development and ecological civilization. Marxism & Reality, 2005(4): 4-5. [ /] F-. Bl % W
A0, By LSBT, 2005(4): 4-5.]

[ 7] Shen Qingji. Study on new urbanization based on ecological civilization. Urban Planning Forum, 2013, 31(1): 29-36. [
TFAE WAL TR A S BB R AL, ST A4 ), 2013, 31(1): 29-36.]

[ 8] Liu Yansui, Chen Cong, Li Yuheng. The town-villages construction pattern under new-type urbanization in China. Areal
Research & Development, 2014, 33(6): 1-6. [XI| EZBf, FREE, 2= T 0. o EDH AR AL S AR B0 SR i 7T, ot os 5
%, 2014, 33(6): 1-6.]

[9] Qu Weidong. Study on german regional planning. China Land Science, 2004, 18(2): 58-64. [l TL4<. Bt 7 [ 2 ] B
RIRFFE. of [ R4, 2004, 18(2): 58-64.]

[10] Laborie J P, Langumier J F. La politique francaise d'aménagement du territoire de 1950 a 1985. Paris: La Doc-

umentation frangaise, 1985.

11] Merlin P., Choay F. Dictionnaire de l'urbanisme et de I'aménagement: Presses Universitaires de France, 2010.

12] Batten D.F. Network cities: Creative urban agglomerations for the 21st century. Urban Studies, 1995, 32(2): 313-327.

13] Burke G L, Holford L. Greenheart Metropolis: Planning the Western Netherlands: Macmillan, 1966.

14] Wang Dan, Wang Shijun. Understandings on Development View of New Urbanism and Smart Growth of the USA.
Urban Planning International, 2007, 22(2): 61-66. [ £}, F-1-F. SEE By & 75 KB & e Wiz, FE PR
LRI, 2007, 22(2): 61-66.]

[15] Liu Yan. On the logical structures, checks and balances mechanisms and development principles of "production-living-

—_ —_= —

2Rk, 2016(3): 5-9.]

[16] Wang Yanghong, Lu Wei. Overall thinkings of optimizing spatial structure of urban agglomerations. China
Development Observation, 2014(1): 29-30. [TFEBHEZL, 515, P ARIRTITHEA: 7= A 16 A 2543 (A1 2500 1 S A JEL . vl el e
WL, 2014(1): 29-30.]

[17] Zhang Hongqi, Xu Erqi, Zhu Huiyi. An ecological-living-industrial land classification system and its spatial distribution
in China. Resources Science, 2015, 37(7): 1332-1338. [SKLLHME, VF/RBE, Ao SO = A A 4328 B Has il 4% ).
PRI, 2015, 37(7): 1332-1338.]

[18] Chen Jing, Shi Peijun. Discussion on functional land use classification system. Journal of Beijing Normal University,
2005, 41(5): 536-540. [FRl, S5 4. b RHTIRE 0 JEER T, AU IBvE K22 2840 A SR BL2£ 0, 2005, 41(5): 536-
540.]

[19] Dang Lijuan, Xu Yong, Gao Ya. Assessment method of functional land use classification and spatial system: A case
study of Yangou Watershed. Research of Soil & Water Conservation, 2014, 21(5): 193-197. [5& i 4, 755, =Tk, b



1302 o B O2E R 72 %

FI I RETY 2 S =S (RN AATEAN T 1 ABETA RO (1. 7K L AREFIITIE, 2014, 21(5): 193-197.]

[20] Fang Chuangling, Bao Chao, Zhang Chuangguo. Analysis on the changing condition and the evolutive scene of the
ecology- production- living carrying capacity in arid area: A case study in Yuli District in the lower reaches of Tarim
River. Acta Ecologica Sinica, 2003, 23(9): 1915-1923. [J5 @3k, B, JK 14 . 54 X A A 7= —A: W R g8 4%
IS SRR R AT, 42257740, 2003, 23(9): 1915-1923 ]

[21] Zhang Chuanguo, Fang Chuanglin. Driving mechanism analysis of ecological-economic-social capacity interactions in
oasis systems of arid lands. Journal of Natural Resources, 2002, 17(2): 181-187. [3kA% [, JBIHk. TR IX LN R G4
AR RS AR ARSI BT, AR BT, 2002, 17(2): 181-187.]

[22] Li Weisong, Li Jiangfeng, Yao Yao, et al. Consolidation division of rural residential areas based on reconstruction of
production, living and ecology space: A case study of Guandang Town of Shayang County in Jingzhou City of Hubei
Province. Areal Research and Development, 2016, 35(1): 139-143. [Z5{#A, Z570R, Wkog, 25, =B 2s Al A A R0
BT S R AR 2 DX AL R I v B R BN 1. MRS 57T 42, 2016, 35(1): 139-143.]

[23] Yu Chen, Wang Zhanqi, Yang Jun, et al. Coupling relationships of land consolidation and reconstruction of rural
"production - living - ecological" spaces. Jiangsu Agricultural Sciences, 2015, 43(7): 447-451. [ T)&, £ 5, 1%, 5.
T MG AN = A A M E A IR GO R . TLIRAO R, 2015, 43(7): 447-451.]

[24] Qi Fei, Zhu Ming. Research of integrative modes of agricultural engineering technology for production-life-ecosystem.
Transactions of the Chinese Society of Agricultural Engineering, 2007, 23(12): 273-279. [FF &, KM, “Hr=—H: 3%
—AEAO TR A AT, Al TR, 2007, 23(12): 273-279.]

[25] Li Guangdong, Fang Chuangling. Quantitative function identification and analysis of urban ecological- production-
living spaces. Acta Geographica Sinica, 2016, 71(1): 49-65. [2%) 7, J7 QIHk. 3 i A= 28— P2 — A 16 25 ] T e G i
P 50, Hh2EdR, 2016, 71(1): 49-65.]

[26] Zhu Yuanyuan, Yu Bin, Zeng Juxin, et al. Spatial optimization from three spaces of production, living and ecology in
national restricted zones: A case study of Wufeng County in Hubei Province. Economic Geography, 2015, 35(4): 26-32.
AR, A0, B9 4807, 55 W ZBRBIIT & XA — A i — A 37 = MmO Ak RLidbas Toidg EOoh ). Z23F 1 B,
2015, 35(4): 26-32.]

[27] Lv Mingwei, Guo Huancheng, Sun Yihui. Production, ecology, and living: The planning and construction of Taiwan's
Leisure Agriculture Parks. Chinese Landscape Architecture, 2008, 24(8): 16-20. [ 5 B4, $8Mapl, #h 2 8. A rs - A= 25
Al AR BB IR R A el X R 5 4. v Bel Ak, 2008, 24(8): 16-20.]

[28] Pan Long, Shan Taizhi, Tang Zhiyong. Urban layout research base the integration theory of production, life and
ecology: Wenzhou example. Planners, 2014, 30(S3): 265-270. [{%& P, Bk, &S, A5 A AmmEGHEE T
IR AR R DA N T R X S8 B D RE X A 461, KR, 2014, 30(S3): 265-270.]

[29] Xu Donghui. Production, life and ecology integrated Foshan Jingkou Overseas Chinese Economic Zone development
planning. Planners, 2013, 29(2): 72-79. [#RZ-HE. Az RN R A P A0 LT D AR g2 v XOF & ik
HERI. BRI, 2013, 29(2): 72-79.]

[30] Xi Jianchao, Zhao Meifeng, Ge Quansheng. The micro-scale analysis of rural settlement land use pattern: A case study
of Gouge Village of Yesanpo Scenic Area in Hebei Province. Acta Geographica Sinica, 2011, 66(12): 1707-1717. [Ji# #
SR, B A RIEHD S A SR T AR R S 1 BN L ST TG B = R I DX g A EE AR 4 22 1) S b I
27412, 2011, 66(12): 1707-1717.]

[31] Long Hualou. Land consolidation and rural spatial restructuring. Acta Geographica Sinica, 2013, 68(8): 1019-1028. [J&
AERE IR MR £ R A Y. ML, 2013, 68(8): 1019-1028 ]

[32] Fan Jie. The scientific foundation of Major Function Oriented Zoning in China. Journal of Geographical Sciences, 2007,
62(4): 339-350.[H78%. T H FRTBE X R AR FEmE. HhBE~A#H7, 2007, 62(4): 339-350.]

[33] Fan Jie. Draft of Major Function Oriented Zoning of China. Acta Geographica Sinica, 2015, 70(2): 186-201. [#E7s.
FARIIREX R Jr %, shBE2E4], 2015, 70(2): 186-201.]

[34] Yu Jian, Zhang Xuemei. A discussion on the classification of land use in China. Arid Land Geography, 2003, 26(1): 78-
88. [, sk, JC T3 [ MR FH xR R e, T2 XL, 2003, 26(1): 78-88.]

[35] Liu Pinghui, Hao Jinmin. New model on the land use classification system: Classification study based on land use
industry structure. China Land Science, 2003, 17(1): 16-26. [XISF-#%, A8 . Mo A 428 R Gen Bt 44 b
R = S5 A8 R TR 43 T, o - bRl 2E, 2003, 17(1): 16-26.]

[36] Dong Yawen, Zhou Wen, Zhoulan, et al. Study of ecological protection in urbanization regions: a case of Nanjing city,
Jiangsu province. Modern Urban Research, 1999(2): 6-8. [#Af 3¢, JEZE, J i, 5. Wi L X AL B P F o5 : DAV



74 XAk 45 . v AR s (8] 7 R TN S I AR SR 1303

A R TR B TTIEE, 1999(2): 6-8.]

[37] Yu Feng, Li Xiaobo, Zhang Lijun, et al. Study of ecological land in China: Conception, classification, and spatial
temporal pattern. Acta Ecologica Sinica, 2015, 35(14): 4931-4943. [Wi%%, 2=y, skun A, 45, b A S FHArss: N
B TR E I 2R, A5, 2015, 35(14): 4931-4943 ]

[38] Deng Xiaowen, Sun Yichao, Han Shijie. General principles of urban ecological land classification and planning.
Chinese Journal of Applied Ecology, 2005, 16(10):2003-2006. [XB/INSC, FMI AR, Fhi A4S, 38015 A= 25 FH #4328 B H AR
) —FEE SN 7 A 52417, 2005, 16(10): 2003-2006.]

[39] Deng Hongbing, Chen Cundi, Liu Xin, et al. Conception and function classification of regional ecological land. Acta
Ecologica Sinica, 2009, 29(3): 1519-1524. [XR4T £z, Bz lof, XUWT, 45, X BRI b A& S o325, AR 282441, 2009,
29(3): 1519-1524.]

[40] Li Feng, Ye Yaping, Song Bowen, et al. Spatial structure of urban ecological land and its dynamic development of
ecosystem services: A case study in Changzhou City, China. Acta Ecologica Sinica, 2011, 31(19): 5623-5631. [ZF%%, It
WP, RS, S I A 2 P b ) s RN A5 48) B LA 38 R G R S5 s A48 A N T o ). AR 252441, 2011, 31(19):
5623-5631.]

[41] Long Hualou, Liu Yongqgiang, Li Tingting, et al. A primary study on ecological land use classification. Ecology and
Environmental Sciences, 2015, 24(1): 1-7. [JEAERE, XIJKHR, 2205 hs, 55 AR b /- 01 B F 8. A S AR 24 4R,
2015, 24(1): 1-7.]

[42] Xu Jian, Zhou Yinkang, Jin Xiaobing, et al. Discussing virgin land classification subsystem based on the protection of
the eco-environment. Resources Science, 2007, 29(2): 137-141. [#xfd, J& 5, 4 W, 45, FLT A= 0850t + 3R]
DA RGARF M BIER T, BERE, 2007, 29(2): 137-141.]

[43] Zhang Honggqi, Wang Lixin, Jia Baoquan. A conception of ecological land use and its function classification in arid area
in Northwest China. Chinese Journal of Eco-Agriculture, 2004, 12(2): 5-8. [5RZLilE, 787, P9 4. Vidb TR X AR
FHMRE & S LI RE M RIS, v A SR L2441, 2004, 12(2): 5-8.]

[44] Wang Guogqiang. A comparative study of land utilization and management in China and Japan. Management Geological
Science & Technology, 2002, 19(4): 5-9. [T [F5&. v H b F & B L AHFT. [+ IRRHZ A, 2002, 19(4): 5-9.]

[45] Liu Liming, Sang-Kyu R. Land use planning system and its influence on integrated rural development in Korea.
Economic Geography, 2004, 24(3): 383-386. [X1 221, Sang-Kyu R. #f [ i - s F1) L RI4A 22 A A 25T & 94
2% B, 2004, 24(3): 383-386.]

[46] Peng Jian, Lv Huiling, Liu Yanxu, et al. International research progress and perspectives on multifunctional landscape.
Advances in Earth Science, 2015, 30(4): 465-476. [s23E, B ¥, XUAFE, . [E N2 DIRESULBT L BEIE S e 2R,
BREFERE, 2015, 30(4): 465-476.]

[47] Peng Jian, Wang An, Liu Yanxu, et al. Research progress and prospect on measuring urban ecological land demand.
Acta Geographica Sinica, 2015, 70(2): 333-346. [#24, 7122, XA FF, 5. W A S TR AT ot e 5 . 4
AR, 2015, 70(2): 333-346.]

[48] Zhao Xiaoli, Zhang Zengxiang, Wang Xiao, et al. Analysis of Chinese cultivated land’s spatial-temporal changes and
causes in recent 30 years. Transactions of the Chinese Society of Agricultural Engineering. 2014, 30(3): 1-11. [#X &,
SRIGHE, VEBR, 45, EE 30 a B AR AL A Rl S R A8, Aol TR, 2014, 30(3): 1-11.]

[49] Zhang Bo, Pu Lijie, Huang Xianjin, et al. Land use change and driving mechanism research in city region: The Yangtze
River Delta as an example. Resources & Environment in the Yangtze Basin, 2005, 14(1): 28-33. [, BRI 7S, 5 15%
G, A ST DX ek R S AR R SR SIS . LA YE = AR X R . Ky Lk v P55 3045, 2005, 14(1): 28-33.]

[50] Guo Liying, Wang Daolong, Qiu Jianjun, et al. Spatio-temporal patterns of land use change along the Bohai Rim in
China during 1985-2005. Journal of Geographical Sciences, 2009, 19(5): 568-576.

[51] Liu Zhijia, Huang Heqing. Tempo- spatial characteristics of interactions among changes in built-up land, GDP and
demography in the Pearl River Delta. Resources Science, 2015, 37(7): 1394-1402. [XI| 4%, ¥ . Bk = ff b IX #%
FHHL 3k 5255 N DA A B AR FH A 28 S AR RRE 3B, BEERRE, 2015, 37(7): 1394-1402.]

[52] Chen Yiping, Wang Kaibo, Lin Yishan, et al. Balancing green and grain trade. Nature Geoscience, 2015, 8(10): 739-741.

[53] Liu Jiyuan, Kuang Wenhui, Zhang Zengxiang, et al. Spatiotemporal characteristics, patterns and causes of land use
changes in China since the late 1980s. Journal of Geographical Sciences, 2014, 69(1): 3-14. [ X2 iE, [E SCE, Gk,
4. 20 HE22 SO AR LI ] L M A AL AR R S AREAE 5 2 [E0 A% Joy. HLER=E4R, 2014, 69(1): 3-14.]

[54] Cheng Lin, Li Feng, Deng Huafeng. Dynamics of land use and its ecosystem services in China’s megacities. Acta

Ecologica Sinica, 2011, 31(20): 6194-6203. [F2H#, 24, XBALEE. v IR RN TT + b A ARG AR R G0 55 50



1304 o B O2E R 72 %

ARPHAR, A 255441, 2011, 31(20): 6194-6203.]
[55] Wang Zhiliang, Lu Chunyan. Dynamic change of land use and landscape pattern in Hulunbuir grassland, China. Journal

JRARARRHEST BT, T RIX IR 5 ER5%, 2015, 29(12): 91-97.]

Classification evaluation and spatial-temporal analysis of
"production-living-ecological' spaces in China
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Abstract: This paper created a land use classification system of production-living-ecological
spaces based on analyzing the theories of production-living-ecological spaces and commanding
the dialectical relationships between land use types and land use functions. The classification
system perfectly connected to the state standard of land use classification. Based on this
system, we examined the spatial and temporal patterns of production-living-ecological spaces
in China between 1990 and 2010. The results showed that: (1) The production spatial pattern
almost unchanged between 1990 and 2010, and the production spaces were mainly distributed
in the southeast of the Hu Huanyong Line, including Northeast China Plain, northwest
Xinjiang, Ningxia, Lanzhou-Xining, Sichuan Basin, Bohai Rim, Yangtze River Delta, Xiamen-
Quanzhou- Zhangzhou, and Pearl River Delta, where China's urban agglomerations and main
grain production areas were located in. (2) Living spaces were mainly distributed in China's
urban agglomerations and cities, showing a spatial pattern of "high in the east and north
regions, while low in the west and south regions". Its spatial expansion varied in different
areas. Large-scale expansion of living spaces appeared in the Bohai Rim, Yangtze River Delta
and Pearl River Delta, while small-scale and point- type expansion in the major provincial
capitals. (3) Ecological spaces were mainly distributed in the northwest of the Hu Huanyong
Line, showing a spatial pattern of "high in the west and south regions, while low in the east and
north regions". The expansion of ecological spaces were mainly in the Loess Plateau, Hulun
Buir Glassland and Tianshan Mountains, while the reduction of ecological spaces were mainly
in the Northeast China Plain, North China Plain, Yangtze River Delta, Pearl River Delta,
Ningxia and Xinjiang. (4) Industrialization and urbanization were the basic driving powers of
changes of China's production-living-ecological spaces. The main reasons for regional spatial
differences across China included farmland cultivation in Northwest and Northeast China,
rapid urbanization in North China, Bohai Rim, Yangtze River Delta and Pearl River Delta, and
reversion of farmland to forestland in the Loess Plateau. This research was valuable for the
studies on classification and evaluation of production-living-ecological spaces.

Keywords: production-living-ecological spaces; land use classification; integrated urban-rural
development; ecological civilization; China



