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Abstract

Land Use Efficiency (LUE) refers to the benefits generated by the quantity, distribution, and utiliza-
tion of land types for urban economic, social, and cultural activities, reflecting land resource alloca-
tion and economic vitality. Land use intensity (BUI) measures the degree of human disturbance to
land use within a specific area at a given time. The coupling index (CI) between land use efficiency
and land use intensity determines the degree of land resource mismatch. However, the pattern of
land resource mismatch varying with distance from the coastline remains unclear. Therefore, this
study employs a multi-indicator comprehensive evaluation method and Geographic Information Sys-
tem (GIS) spatial analysis techniques. Land use efficiency is calculated using Gross Domestic Prod-
uct (GDP) data, road density data, and other relevant datasets. Land use intensity is derived from the
Land Development Extent Index and building height data. By analyzing the Land Use Efficiency and
Intensity Index from the perspective of land itself, this study examines the sea-land gradient effect
on land resource mismatch in the Jinpu New Area at different offshore distances. Results indicate:
The coastal areas exhibit high overlap between land use efficiency and intensity, with relatively high
values, yet significant land resource mismatch. Intermediate transition zones show better alignment
between efficiency and intensity, featuring slightly higher intensity and lower mismatch. Inland re-
gions, influenced by topography, demonstrate lower land use efficiency, leading to high levels of land
resource mismatch.
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Figure 2. Land-sea gradient transition zone
[E 2. SEREvhE IR

3.2. HbF| AR NIE
GDP & — M E KRS X 7E— e B M WA P 3= AR, & T DU & — N E R el #h X 2450

DOI: 10.12677/gser.2025.145098 1014 IR A


https://doi.org/10.12677/gser.2025.145098

wiE

B FUR Ko T8 BRI T B A it e, RSl A, HERERSE MM A KRS &
i), TE R RARRE I I RIEREE . BEAE BRI, R IR - A LT 6 E i vl A&
FIRNFIEENTFE S0, XS5 ELR & PN Fabs B A G N %5 B2 380 vT DU R — ANk Tl
B DI L AR R FREE . POI Ed AR (1 A2 1 ] b — ey A5 b B SRR A oAt = X R, PO
B 5 TR A 22 S A0 s R 3 i L R R IR AN ] o Dl 17 50 L b ) P 28GR AT VR A, AR SCHE T GDP.
RCD. NTL. PD. POl ##ityid 1 LM AR IH— il i G fad, R AT

LUE, 4« =axGDP, ., +bxRCD, 4, +Cx NTL; 4o +d X PD; e +€% PO e, (1)

index index index index

/E\:E'ji GDPindexj'glj‘]éEF}é'fﬁj:gﬁ; RCDmdexj'\jjfi.Eg%_"E?Eﬁ’ NTLindexﬁﬁl‘miT%?Eﬁ: PDindexy‘jj\
FURTEFREG POlingex JIP4HB4EE: av by ©v dy e 0l ACE . THEATE e /200 Bk B kA7 15—

IR SR
GDPingex = GDP/GDP max )
RCDingex = RCD/RCD max ©)
NTLindec = NTL/NTL mex 4)
PDingec = PD/PD max ()
POl max = POI/POI max (6)

H1 A FE P R R 2 5 TR R SR, O s ORI YRR B AL AR R S A A, AT
FES 2 R G X 1A SE B 15 D010 5 B B, SR ERAIEASHIE 78 v (¥ - A1) P R0 0 B2 AU 5 50 2
P, gk 3.

Table 3. Weight grading for land use efficiency measurement
2 3. TMFIAMENENESR

— R Fahn 7 E i &
GDP 0.3

RCD 0.2

b ) 5 I NTL 0.15
PD 0.2

POI 0.15

GDP (f1# 0.3): GDP s ffi & X IR KR IAZ O Fabs, [l | R A R E 0 . Bm
(1) GDP R B LR R i, RetiBOIETE 2 AU . 76 LR ZCR PG o, 20 & A
R, BUGS TAE R RCE, REEE R 0.3,

RCD (FUEE 0.2): 1 H6 2 J5F & 17 A8 8 Atk 152t ) B B4 b, R A7 1) 58 388 2% A i 8 i i - b PR A 280
PR G K e o T i 2 B LR F Ak e S B2, (R A FH ARG GDP FIN %5 BE A/, PRI AR R
BHHNO0.2.

NTL (B E 0.15): RIAATOGSEE S A GRS N RV AR UG, Bens St H RV R AR B
A IRVAT S vT DUAE Sy R R i IR 4R b, BRI B 0.15, 4RI T HAE LRI FH R v Al
1) B

PD (F(H 0.2): A P FE B 7 i BN DR ERE ), & LR ACR R R ZE g N R 2 — . B
N 25 B T e v LR B 705y, (B AT RE S B R Bk AR B g o BRI, N 11 %85 B A L R

DOI: 10.12677/gser.2025.145098 1015 IR A


https://doi.org/10.12677/gser.2025.145098

3E

PHEE

FRCEA B —E AGE, (B EHEEEAXT GDP FK, BT E % E N 0.2.
POI (L 0.15): POI #dia i 1 TR FH 1) Dhe 2 AR PERT A SE IR 25 Bt ¥ 70 A i i . =F & 1 POI 3R
A =3 R FH RE A% 35 2 B 2 RRAL A S TR, 3T LRI AR . SR, POI A EE EPEA X GDP il A L%
FERAK, FUEEXRE N 0.15.
3.3. b A 5E A
b FH 5 B R HE R — X N N RIS B0 R 5 TR RE R, b R e R R e R d i
KPR L 5 AR I . BT DUASHI 5 b A R R 5 PR 000 5 32 S B T KO T AR X 1) - R FH S A
PEAER S e . R 2 AN E K TR SR 3T I T A A, AR 123 T 1) - Hu R
FHBRPE o A ST 43 Hr T 72 X 3k 1 Lt R FH 2R R SRR R 58 XS E AR R o IR Tl 1) e 3 = 2 e 3,
TR N 28IE A N S B Ao B @ k. Heuk, H R 58 B i 5 A =R T
BUI ingex = @ %X BUAIngex + bx BUH ingex (7)
HAf: BUAnge N IR ZRBAEEG  BUH inge N E TR AL
X 3 5 e AR B AT A — A B A = R
BUH index = BUH/BUH rmax (8)
KT A HR R, TS DA : K AZKARIX 3R 04 #iktth S5 B4R A 1. S N 6.
A 5. B 4. ENCH 3. N 2. T EX LR A SRR A —1k, AN
BUAingex = BUA/BUAmax (9)
N T AN R A SR BRI R, (R A B MR P 2 TR A S A A v s A b R e
HIRCE, SRARLRTS 20 R F s B M R e, Wik 4.

Table 4. Land use ntensity weighting grading
4 DMFIRBERNESR

—idibs /&g B
R Y 0.4

+ R .
b P 55 P 0 ., 06

EEI B (BLE 0.6): 3R P2 i L | P O 2 A B AR AR, B O B e B RO e 3 B
MAETE T, REMENE L DI AL . Lﬁ%ﬁ&iﬂﬂ%ﬁﬁﬁﬁ*ﬂﬁiyﬂu,I%WE&
HN06.

TR R (BLE 0.4): bR AR T L ) Sh e @ VERIRI 772X, ASIRIZRAY (1) 1t ) FH %o
IR FH 5 A AN R (520 o IR SRR 0 2 R th 2 i R R PP, RIZE T 0.4 AL
H,

3.4. T HuEEIRSRECIE RN E
P T2 A 70 24 o = St o) 5 0 e ARG R R R B g, [FIRE, ORI P o6 R N
ARt A 2 1R PRI AR, T DB 36 11E 4% - i ) - 3t ) P 9 3 15 = ) P 280 S 75 DL PR,
SESF - i R 5 5 R b 3 RCR B AT RS Ao otk kR P R DL R R P 98 B 40 AT bR AL AL B

AR AR R
Clindex = BUlingex = LUE ingex (10)

DOI: 10.12677/gser.2025.145098 1016 IR A


https://doi.org/10.12677/gser.2025.145098

FPHE 55

FEETEEL Cl inge BEFEIEL 0, VLB IA I RCR SR UL RC B g, A RAR S FE 2 Clingex > 0, M
W% DX ) R P 568 B KT R R s AR SR 5 Cl inger. < 05 WU B2 DX K] WA I IR i

4, 258
4.1. & - BB ERN T ARSI

GDP. ANLIZEREE, RIAIAT Y. POI. 38 PR 25 B 23 1A 450 A6 B ] 3 Fiows o

121°40E 121°50E 122°F 122°10E Z 121°40'E 121950 E 120°F 122°10E z
S a
Z
2 g
8 ]
m
5 z g8
8 24 A
4
a a
£ ¢
Z Z
S| aop £
& CY I—
46654.6 o EBREE
|z I 1 z
=N =N
= a
0 LT 1Km
z| 10 15 z 0
a &
121°30'E 121%40E 121550E 122°E 122°10E 121°30E 12140'E 121°50'E 122°E 122°10E
(2) GDP (b) RCD
121°40F 121950 122°E 122°10F Z 121°40E 121°50E 122°F 122910 g
2 3
Z
a a
5 @ Z
z 5 s
3 a8 A
z z
g g
& 3
z z
S S
2N &
a 2
z z
g 5
9 3 9 .
A WAYTE a UNEE i3
I o é I ; :
\z N
2 2
— L_ T 1Km — LT 1Km
Z ] 0 0 5 10 15 Z 2 0 5 10 15
& 2
121°30'E 121°40'E 121°50'E 122°E 122°10'E 121930E 121%40E 121950'E 122°E 122°10E
() NTL (d) PD
b T R 2L T 2
DOI: 10.12677/gser.2025.145098 1017 IR A


https://doi.org/10.12677/gser.2025.145098

3E

PHEE

121°40'E 121°50'E 122°E 122°10'E Z

Y
a

z

(=3

&

N

a

=

) z

@ =Y

& &

e P

Zz

(=3

&

N

&
Z
<
&
&

z

=3

1

B3R R
I POL# )
1 z
1€
a
L Km

£ 0 0 5 10 15

N

a

121°30'E 121°40'E 121°50'E 122°E 122°10'E
(e) POI
Figure 3. Land use efficiency data charts
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Figure 4. Land use efficiency distribution map
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Figure 5. Land use mtensity data maps
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Figure 6. Land use mtensity distribution
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