55 43 55 7 10 S & 7 i Vol.43,No.7
2023 4F- 4 H ACTA ECOLOGICA SINICA Apr.,2023

DOI: 10.5846/stxb202204221104
E T FRYT, X 9 25 A T 30T S AR AR AR AT —— LU 13 3T A 1] AR 25441, 2023,43(7) 1 2676-2687.

Wang X J, Zhang Y, Liu N Y.Analysis of urban material metabolism from the perspective of network: A case study of 13 cities in Beijing-Tianjin-Hebei

Region.Acta Ecologica Sinica,2023,43(7) :2676-2687.

P 28 AL A TS 48 T 40 B X T A AR R AT
—— LU HEE 13 BT

3212 2 1,2, % ) sez 21,2
BN SN i , X Bt

1 FRBER 5 V5 Ye il F R A0 =, Jbat 100875
2 JEnUME R 2 IR BT 2B, Jb st 100875

FZ A W B kAR v DX AR AR — 2 R BE IR A A PR R, U3 e vp [ b 7 22 T IUBE B R R M X, $ 3806
FORIY GRS E T o AUE S X1, 73Rl i 4y i A S5 Hh A A L 32 HI AR 28 28 A 7 2 e AU R ST ke B
PRESAR N R R R TIRAIRIE I AT HAE L, SRR, U STHLIX 97 9% 1A AR A v 2% Sl Tl P , 2% 3l iy 22 IR ) 18 5
HAMERF NG, 2017 4FUHEE 13 IR AUHEE I R 2000 AR1Y 3.3 A%, R 28 5 R LU R g o TG i A K 2
ME—— i N RRRYIR T, AT R OCEE AR A 71.8% S LIRS EY, I T A R O AR e 2 BRI, o
A3 M~ PRI DR R 22 BT AT ST AT (Y G BB A . 450/ P R U B 13 I 9 3 0GR JE A 20002017 AR Ji] 13 JTT A
PRIGLEAS G R AR AR D T 9 VR AR B A 5 R M T e, 75 2 S azs il SR Al A T 5 ol 25 Ei i 1) b FoR 2%
e, SRHRHAR S A A6 R AR I 28 ik SRR TR, A 23S T e o Sl vt AR A < JRARE ™, g S Mt AN [R] 3nk i 49y Jore M) ol e
(1 5% P ERIE ] AR A T S A Bl

SRR T A Qs LR AS A M7 5 SRR B AR 5 AR A SG AR (T

Analysis of urban material metabolism from the perspective of network. A case
study of 13 cities in Beijing-Tianjin-Hebei Region
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Abstract: As a concentrated area of material throughput, cities are often faced with some problems of resource and
environment. The Beijing-Tianjin-Hebei region has the largest economic scale in northern China, so it is bound to be
burdened with huge pressure on resources and environment. From the perspective of metabolism and based on the calculation
of urban material input and output, this study selected the Beijing-Tianjin-Hebei region as an example, used the ecological
network analysis method to deeply explore the specific path and node relationships within the metabolic system, and
analyzed the changes from time. The results showed that 97% of the flow amount was within the cities, indicating the need
for cities to strengthen their complementarity. The total metabolic flow of 13 cities in the Beijing-Tianjin-Hebei region
increased by 3.3 times that of 2000 in 2017, with Chengde, Qinhuangdao and Tangshan growing the most rapidly, while
Hengshui was the only city with a decrease. Among the key paths of each city, 71.8% showed an upward trend of flow, and
a high degree of sectoral concentration. Manufacturing became one sector most involved in the key paths, and manufacturing
—environment was the key path type that existed in most cities. The exploitation and control were the dominant relationship

type in the 13 cities. From 2000 to 2017, the positive change of ecological relationship was less than the negative change,

HEWE . BEE SO AT H (2016 YFC0503005) ; F% H AR F# K41 H (41871213)
rfs B #:2022-04-22; W9 £ tH A B 49 :2022- 11-21
# MIRFEH Corresponding author.E-mail ; yzhang@ bnu.edu.cn

http ://www.ecologica.cn



73 EOE A AR T AU R AR AT —— LTS 13 3T 2677

which may require breakthroughs in key sectors such as transportation, mining and manufacturing. The identification of
metabolic characteristics and their changes, such as key path and ecological relationship, effectively opened the “black
box” of urban metabolism, and reliable theoretical basis for alleviating the resource and environment problems caused by

urban material utilization.

Key Words: urban material metabolism; ecological network analysis; key path; ecological relationship; Beijing-

Tianjin-Hebei
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Fig.3 Direct material transfer network of 13 cities in Beijing-Tianjin-Hebei region in 2000 and 2017
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