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Fig. 1 Location of Wuhan city and land use in 2020
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Fig. 3 Flowchart for this research
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Fig. 5 The background conditions of resources and environment carrying capacity in Wuhan city

= 0.80~1.00 B {E



2448 i B 2E 76 %

XA ML o A P AR R R X —af (18] Se) 5 SCAR IR SR e A i s XA VLK
HRIEHIX . FILXAE (K 5F), RHEERRNIXEPERE X X —HF, jkif
PP ) XA AR X . B X IR A &2 R 55 15t T kMR 1l [X.
WAER T EIRX —r (Bl 5g), 3o a] 2k vk s 0 XU H e e A 16 A DX o
HH L I R A LR 55 B A R U r s X R AR v A AR GO X, 1AM L X
SRR S5 VO IR 55 BE VAR TR 2, Z AT &L RNARE R, @ JELFE
oo MU E BRI X o0 A FALER R Bk R IE . 05 £ AARILER iR . IR e
SEDI, X EE IR A T e I A R R T RE MR R s b O e R X A A
TEUFRIT—DU TR A, s . FREMF . sPieig . PRI 23 M, 18 X J
R NN S & AT N, T ARSI &A= 2 it gk E Ak, ® %
VREREE B HIPE L AIE o K BRI BRI e A Ay IX S 0 45 2 B3 X RNV R X, A8 38 AR e R
] P DX v 7 v 3k DX ) A T L % T T R SRV I A 2 T U Bl R A 1 X
W, BRIS, BT8R SR R 2 A R g (] Sh), D BRI AE X
A3 A7 AE L 25 B0 DX RN VG R 300 i X A 28 B DX 35 A I sl 3 BRI 52 i 174 IR 1) 1 [l e
m (ES0), SCHZRIIAEILEE . 220080, JUES | XS a8 4 DX AN sl R il 14 29 3
G E DO N WA W NG P 1155 e - R W S S NG ST P Y LD VU R ) S
4.2 BRE—IH—B R RIRERE D0

FEAN R 2SN 52 T B3R T SR A R B AR 2 B Skt b, ik T peet—3)
PE— PRI AR T fb o, S5 6 TR .

R BRI ECE sk, R masiafiglm (Eea), mifHX
FE TR = 55 Ih—A 22— (Fl6b), AL AL 8.974%, H{HIX RE
T IR F T AR — e Wb ) 5, TR G TS T AR 12.322%,  FiEEAE A i
IR AR . A, B . TAFESEA SRR AT, 7EE I A HA R
HARAEC AN BaubE s 8 B AR ) DX sk v A A el S i R L A K, 35 78.704%,
Ui B BT Bk PR A BT AR A8 ) AR o B PEARER AR BRI R . U JE
%7 zs | srAats ) (Bl6c), i XA AE 3 ML R i hoo bty ([l ed), T
R A B ALY 18.899% , I XS A F R 55 Bt 2% 11 58 3%, e LA B ARl A 7= 2
MZTE RIS, AT STE R IR, KR R LE S IE il & TR P
M55 . R B AR S T S At it 5 A 7 AR LR B BOR B R Bl s R AR A X
FEAERLEVGIRAY RV X 2 X ORI RE DX 10 A7 T8 A5 A b A = R o kR AN
JE NI R 55 RE R 25 SRR A, TR AR T ALY 33.845% , i X sk iy X
AHREPERES LR A RE 1825, FE3h & R b )1 R A+ S A = 2835 3l
AR R R . dEERIRZ . FEERERAR” RS Ear s R (Kl 6e), &
B DXL PO 38 DX R A DX 3 B T DXL 45 ) DXORI T B DX () 43 X 88k ([&1 6f) , TR R
2105.342 km*, TR 28.081%, X L6 IR [ SRA S A FIrt S 200 & R
A, FLGR USRS SL AT sl () He J BRI PR /DN s B R 48 B (A X i
J72838.454 km?®, (AR ANIK 37.859%, FEAMGLETTEIX | 2 X ARk T & i A
ARG DX, I X ) B TR 25 A iR 3R T KA, R VR BRI S PR ) A 2K sl et
IRBERZM (R BRI, X LA AR R AR 1 [ = 2 1] - A G 3
4.3 FiRINE R = EFED T
431 BERERFHTEBEYE WES—E ERRRE B2 LRGN, RIE
HIE T AT S RN, SR TR RIS 2358 30 m A1 2 ke RUBE (%) BRobE R 14 K 3,



10 14 5k A BT — e — S A BB T R AT A AR A R RRAE 2449

a fRtRES .

b. Fadk AR R E E A X

— =
- S RN,
- -5 0.00~0.03 1%

. = ~ 0.03~0.10 &
S = 0.10~0.20
0 20km m 0.20~0.37 B
— m 0.37~1.00 &
o. FIHEARB] g

RBITEEER

iy 0.00~0.31
b 4 e '-'.* = 0.31~0.46 A
= 0.46~0.54 1

. 0.54~0.70 B
= 0.70~1.00 &

e. RIS

HRBIHER R

0.00~0.07 1%
= 0.07~0.13 BHAK
= 0.13~0.19 Hr

0 20km . 0.19~0.25 &5
— = 0.25~1.00 &

K6  mBUHTBHRPR B R B ) 25 (8 Ak e

Fig. 6 Spatial distribution of resource and environmental carrying capacity in Wuhan city
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Analyzing spatial characteristics of urban resource and

environment carrying capacity based on Covert-Resilient-Overt:
A case study of Wuhan city

WU Hao"?, JIANG Zhimeng"?, LIN Anqi"’, ZHU Wenchao">, WANG Wei"’

(1. College of Urban and Environmental Sciences, Central China Normal University, Wuhan 430079, China;
2. Hubei Province Key Laboratory for Geographical Process Analysis and Simulation, Wuhan 430079, China)

Abstract: The resources and environment carrying capacity (RECC) is a barometer of the
development of urban territory space, so exploring the spatial characteristics of RECC is
greatly significant for optimizing the territory spatial pattern. In this context, this paper uses
new urban geographic information data, such as night- time lights and atmospheric remote
sensing, points of interest, historical traffic situation and social media, on the basis of relevant
procedures and guidelines. Furthermore, a theoretical framework based on the covert-resilient-
overt analysis of the spatial characteristics of urban RECC is proposed, and a method
combining spatial autocorrelation and fractal geometry is developed for spatial characteristics
mining of RECC. Taking Wuhan as an example to carry out research, the results show that: (1)
The distribution of RECC in Wuhan has significant spatial heterogeneity. Areas with higher
covert carrying capacity are concentrated in the Huangpi District and Xinzhou District with
superior ecological environment in the northern periphery of the city, areas with high resilient
carrying capacity are concentrated in the central urban area with strong comprehensive risk
response capabilities, and areas with high overt carrying capacity are located in the sub-center
of the city with sound basic functions. (2) The RECC in Wuhan has positive spatial
aggregation, and it shows significant radius- centripetal fractal and circle characteristics. The
areas of high covert carrying capacity spread radially around, and the areas with high resilient
carrying capacity are concentrated in the core of the city in a centripetal shape, the areas with
high overt carrying capacity are between the areas with high values of covert and resilient
carrying capacity. In conclusion, the spatial characteristics analysis and mining method system
of urban RECC constructed in this paper make up for the shortcomings of the low dynamics of
traditional data by introducing multi-source spatial temporal data, and improves the theoretical
and technical paradigm of urban RECC research. The research provides a new way of thinking
for the carrying capacity of urban resources and environment.

Keywords: urban resource and environmental carrying capacity; spatial feature; urban
resilience; spatial autocorrelation; fractal geometry; Wuhan city



