e REF%MHARIE) 558 4% %1 20224 1 A
Acta Scientiarum Naturalium Universitatis Pekinensis, Vol. 58, No. 1 (Jan. 2022)
doi: 10.13209/j.0479-8023.2021.121

SALILI X =A% ] U3 55 AR AE 53 B
—— LA ik

¥ERK HFAW k% PAE KL

1. P ER K R 5 ER B, dbaT 100193; 2. H SR IR T M B 5 W 8 8 N S0 %,
650 100193; § W fFE#H , E-mail: xmoonq@sina.com

BE DXk RZ ORI X, iz R R 30 A5 R RS AS JR e A S
i, WASIRIAG )R . BCR A5 . 76 BB B AN SOULAS J5 4 AN L, FUAT 1990—2015 45k K M7« = A4 (8] (%) 43 A
& R A ALRAE, MR F45ie. 1) kRO = s 0504 i X255 B 3, AR B8040 T 4R
eI A MK REER A RAT LK, A = 36 25 [ A AR 7= A 2528 (R 4R TR A0 A T B ) 43 0 . STl R0 A8 37 0 3t
B, TRAE A8 [ BCA 7 R ORI VE B B AR PR AR W S R R . 2) SRR DT = A s () A AN TR R BE A LA Ak,
Hop DA 2525 [ AR P= A 2528 A A AH L3R A0 R EEAFAE . 5 1990—2000 4FAH HE, 2000—2015 4= 4745 (1]
(A B AR SO, 3) AR ERP RS b, PRI NGRS X S g« = A s R A I R . BRI B A A
Z3 [ ] AR . S MR, AR A AR A M AR . R R A R . 4) SRR T AR gS TR S
WA R TR AL AR 220k . 5) F AR HUBR TS S = AR 72 (A 20 A3 9 11 AR JERE AN 2 [ g A, Tolbfb . sk
CARAS 2 TSI & S Bt & A M Rt ey T v s Rt S E o s

KR c—sbErasiE); R 2 TRE; EARRRE; 3EdbiLX

Spatial Pattern and Evolution Characteristics of the Production-Living-
Ecological Space in the Mountainous Area of Northern Hebei Province:
A Case Study of Zhangjiakou City

JI Zhengxin, XU YueqingT, HUANG An, LU Longhui, DUAN Yaming

1. College of Land Science and Technology, China Agricultural University, Beijing 100193; 2. Key Laboratory for Agricultural Land Quality,
Monitoring and Control, The Ministry of Natural Resources, Beijing 100193;  Corresponding author, E-mail: xmoonq@sina.com

Abstract Taking Zhangjiakou City, the central city of mountainous area of northern Hebei Province, as a study
area, the spatial pattern and evolution characteristics were analyzed by using land transfer matrix, land use dynamic
degree and landscape index, from the aspects of quantitative structure, spatial layout, vertical gradient and
landscape spatial pattern. The results were as follows. 1) There was great regional diversity in the evolution
characteristics of the “production-living-ecological” (PLE) space of Zhangjiakou City. The ecological space was
mainly distributed in Yanshan mountain and Taihang mountain in the east of the study area, and production-living
space and production-ecological space were concentrically distributed in Yanghe river valley basin, Sanggan river
basin and Huliu river basin, potential space was scattered around the central and western production-living space.
2) In the past 25 years, the PLE space of Zhangjiakou City had different degrees of mutual transformation, while
the mutual transformation of ecological space and production-ecological constituted the main type of evolution of
the territory space pattern. Compared with 1990-2000, the PLE space changed more frequently from 2000 to 2015.
3) The types of territorial space were more diverse in middle and lower mountain and gentle slope zones from the
vertical spectrum. In the past 25 years, ecological space expanded to high-altitude and high-slope zones, while
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production-ecological space transferred to low-altitude and low-slope zones. 4) The landscape pattern of the PLE

space in Zhangjiakou City tended to be fragmented and complicated. 5) The natural geographical environment was

the natural basis and spatial carrier of the spatial distribution of the PLE. The aggravation of industrialization and

urbanization, social and economic development and policy factors were the reasons for the spatial pattern changes

of the PLE space in Zhangjiakou City.

Key words “production-living-ecological” (PLE) space; multifunctional land use; evolution characteristics; the

mountainous area of northern Hebei Province
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Fig. 1 Geographical location of Zhangjiakou City
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Table 1 Land use classification system and PLE functional assessment of Zhangjiakou City from 1990 to 2015
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ATiRe EWETRE ASThEE A IR ATETIRE AATIEE AUTiRE AETbAE AEAThEE
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Table 2 PLE space classification system of Zhangjiakou City from 1990 to 2015
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Fig. 2 PLE spaces in Zhangjiakou City from 1990 to 2015
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Table 3  Area of types of the PLE spaces in Zhangjiakou City from 1990 to 2015
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Fig. 3 Proportion of area of the PLE spaces at different elevations in Zhangjiakou City from 1990 to 2015
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Fig. 4 Proportion of area of the PLE spaces at different slopes in Zhangjiakou City from 1990 to 2015
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Fig. 5 Proportion of area of the PLE spaces at different aspects in Zhangjiakou City from 1990 to 2015
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