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Delineating Coastal Development Setback Lines from the Perspective of Nature—
based Solutions (NbS): A Case Study of Dalian City
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Abstract: As a coastal zone development control measure widely adopted by coastal
countries around the world, coastal development setback lines serve as a crucial guid-
ance for the planning and development of coastal areas, occupying a pivotal position
in specialized coastal zone planning. However, due to the multidimensional develop-
ment demands of coastal zones, existing methods for delineating coastal development
setback lines have limitations in addressing diverse shoreline types and ecosystem
protection needs. In alignment with the objectives of coastal spatial management and
control, this study emphasizes the principles of integrated land-sea coordination and
ecological prioritization. Building on existing technical approaches for delineating
coastal development setback lines, it explores the concept of nature-based solutions
(NbS) and establishes a technical framework for setback line delineation from an
NbS perspective through integrating multi-factor spatial overlay analysis. This ap-
proach has been applied in Dalian, an important coastal city in northern China. The
results show that the proposed methods provides more comprehensive setback thresh-
olds for delineating setback lines across complex shoreline types in practical plan-
ning. It offers technical support for coastal planning and management in Dalian,
while contributing to coastal ecosystems protection and the sustainable development

of coastal zones in general.
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Fig.1 Technical roadmap for delineating the setback line of coastal buildings
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Fig.2 Overall coastline of Dalian city and an example of coastal ecological space compression
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PIXAE BRI AY) . IR
R AELRL I, SRR, B i
MR R R, 456 B RARIK
TR 50 mo NEUBRICALSRA IR . HEA
G R IR b . 20l S POtk
R, ABIESE L) Bl — 0 5t 3 4 2k Ry i
SR RH N ERIR AL, W[ 33)]
fi .

3.5 XKEWMEBFEFRELIE

FE - NbS A (138 4 2k 452 A4 o
DRR-NbI, EbA. NCS % =>4 B (it 5t
fih I, W 2R EE A& A E K
HE SRR, WE4PTR, JFRL3
T s i) 2k S A B R IS 2R i AT B 3 A
B K DRR-NBIZE R bt Ji ¢ 5 v AU

X AN K AR E X (B R 5K 2 km)
VER AL, TIRR A et o 5
TR IX 0 ; #4 EbA 4 1A 40,
TV PRI 77 2 Fe>86 maR 47 AT il
FRAI g, B AR R =19 miB
A5 AP KT, R A= ) 2 A
PO Xl A kLl S NCS 4k B
PRI AR B 2R, 1 SR B i) fiki — 0 e >
50 mRE IR G AL, /NELERIT LA A 1
RGN RTRAE G, s =
LRGP R AR AR 2k

TEVI R E IR b, R Rk
UGG A R A Lk AT T B IE . 1E
W R 300 5 P B s SRR 4 B R I
A/NT 70 mBYSKRNE (814), iR 1Y)
ToF P A 1 30 5 P R S A PR A B N

INF30m. EFXFAKRRL . ATRL.
HAbRAEAR LM, i (fEM)
18 1 22 S A ) T o G Sl 3R 4 B
(K2), MRyt R AR LA P i A
S

4 ZER5HE

4.1 ETNbSHUARBEERBHELR
ELER

T SRR A 2 ) A i SO R T
FERLSA T I R R UL R AL R
AT I A KL T NbS 9L A (4 % i J5 12
Py o H WU K B — A S R R
I 1”7 M2 R PR, &
GG I8 T ORI R AR A PR R E AL

119



ﬁﬁx’ﬁ%ﬂ 2025 % 641 X% 203

WA AR I oM L Pl 3o Ok s i
WA PR ZE AR, [,
i 1 2% A0 B (R B E S R R I T IE
Chnh e O il Vi R A0 2 2286 m ., IRBUIT
KNFNZT0 m), LB TIRARL MR
MR RPN e, R ER R
PR e O KRB P B R
P R R T SRS

4.2 &5 NbSEEZNERHTEIMLIE
EMRAL
NbS B A5 A WR#N T 277 L0

MINTEZ R ETT AL o ABFTE
TE NDSHEZL T A T 2 ISR A Hr il
—J7 iR A R GRS HEE R OK RS
IRARHEES 9 CHE, A R AT RERe Lo T
ACEE; D5 — TR A KR
RKFEGE AT NER . TR Y )
IR AT 5, AT e AL A 25 2 4
I3 X5 R EBHE S KR, HESh L
M P i) B i E A 4R, NS Sl
ZSAL B S DI REE IEALH dok il 7%
)5 2 A B B e o

CHerE) A CRI) Sy pa e 30

4 SEAZXZTHEFRBFEFIRBEZVSIEER

Fig.4 Initial demarcation of coastal building setback lines based on the superimposition of multiple spatial factors

®2 TREABBELENEMBREE KR

Tab.2 Setback distances for different types of shoreline building foundations

2t ey SLHOT %1900 | KRRy | AMH L EEE
S >100m IO S
A 5200m | IURVEIRR i
R >100m | AERILBAYID B
s o PO o | s
(WA BB R s 1
AT R S100, | PHEASEIIEL B
AT s ~30m b SO
il Ire—— >0m Wt A o
ST AR HHEI>100 m, FOHENI30 m B R A AR A

FEE ARG AE « 1 A (G228) F8 43l A MOV T8 DX, LA DX A B 1 i — DS PR S TR 0 )
SUBGFLR ;2. 4 VW 87 I P A LT Rk b A5 A 2150 225 113 P B 1 90 T S0 1 PR 114 A4 0, )

VA3 s ] Rt 10 25 o S BRI WO A9 8 1 A SR 6 2%

120

IRAR LR PRI THESE , AR ARk R
BN O i R e 79 N3 [ =811
W) G 5 AR . SO AR S SCF s A
RS A S A, (A M AR BLR
WL EEZMA T, WFTESh S
FRARA | RREDFEA R, A
FE LA NbS Be AR BEE R Hemlt, i (e ra)
P i ¥ 46 2 R N 7% Ak DRR-NbBL, EbA
FINCS () =223 A, @ 2
RSO REIRETT & | 9 E R XT K
WS B S RAEE, N
Cama) A1 CN) FEAb T TR AR
AL AR B T T S I 2R

43 ZAREETHELNLEESS
LG HEFRRT , REH—HIR
1 A SRy BRI B AR R — K
T DR i A 2 B A [ IR A R
RT3 BRI R ER , HRAA K
WREBMMEGEEREMS 5%, &
BOBAA 2 5] AE LU 14 XU B 422 A 45
BEXT BRI, ASBTFEAE EDA 4EZF X
I NN S BRI K TR IR, IR X
FAR DR A O X SRR L L 5 4545 NCS
HERE, B IRBRI X PR AP EER K3 i 4
WG AAE IEM AR AE . Lo,
BEXTREA S IR A BE BT | 23 [a] AR
FALR IR, ABETESE A R S IR
GRS A, i 22 Al
BRI R U E AR R IR AR IS O

44 BEEFREXEREEESELT

E RSB T , AWFRE G
PR AR, SRR T RIS
PEARZE 3 ROIR AR LA AL, SChtiE T
TE SR S 0 DO B BEXT AR
RIPHAZ O RERNMBIX, AR
LA B S A 25 ORI A A X
SR IR ThT 0 A8 B, T A ARV 1T
SCIE LRI | 0 7 i A R ) 2 SR
S5 PRI | 8 B TR
NN WIS et B DU R
TFRBFNEHXE . N TREREKX
S AR LA, R BT R B
WIBA AR LR B st Tk AR LB T
TR i B 5 v P SR LN A s i
s araoi



NbSALA T 695 R RBHER 7%

VA K& T A1)

5

9
mr
AS

3

wIR KA K T

B3 IR

45 BEEFNRBENYERE

T 7 S SRR 45 R LR 9 b )R T
P SRR 1 H) A7 i 5 s 1) B ) A
?%Eﬁ%%mo%%ﬁ@Wﬁﬁﬁﬁ
BT B BRI 1B 4 s 18] ) 3% A PR A AE
BEhIIRE, MEIURAT RIS AN
BRLPSE, AR Z A EALE,
HEHI 55 IR AL nTR PR . XTI, ROk
T EAE =7 s pe LRI 4 . — R4
ARIZEESL SN, a2 R
PR R IBAG 2 S I H AR A2 5 K e
SRy IR LR V2R T A R B A
EARERR, AR (ER) M (R
WD) 5 = ol B8 2 T 0 Pl S A U
HEESBREM . TR RITT %,
S IR B X8 B2 R A f BHR
EW@OEN 7 i R A 5 7 52
T PRty e LR AR B R AR A
L HE R

S0k

[1] XNE— ACR, HI, F.5AFELAS
DR X R A TIE]]. B AR,
2025, 44(1): 15—20.

2] B, BE,RET, S CBLEE neﬂ%;wﬁ:
RREEF G RIEE IR X RTERE
U] WAL T, 2021(2): 6-14.

[3] E3%, FA=k, KE, LB R RIALY
%emu%a"a”wla%i;ﬁu]. IR ALK ST,
2024(5): 1-11.

4] #eA, KRS, ZRR, F. BERET
355 55 T LR AU AL AR LRI,
2023, 39(12): 15-21.

5] PRARERE A RTRSE. A LR
LEARIP 5 R A ML) %6 46 & (GX47) [EB/
OL]. (2021-07-23) [2024—12-26]. https:
//gi. mnr. gov. ¢n/202109/t20210913_
2680305.html.

6] ZEFF, Gkb, Eme F EEHFEE
RIFLX M H 0 230 5 & []]. FURIIT,
2021, 37(23): 84—90.

[7]  SAH, XA, IREH . X TR DA

0 i 7 2R SUUG AR IE B 6938 Y]], B FRIR
FHELE, 2016, 31(4): 58—63.

8] EMAF FTT WEA F. ATEMNE
B o R xé%ékbmﬁﬁfm[cw
PEBR TR F A AR, X KA
2023 P E 37 HLX] 2 IR (20 BAAAL
%)), 33 IR LR KB A R
3], 2023.

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

[21]

(22]

SANO M, MARCHAND M, MEDINA
R. Coastal setbacks for the Mediterranean:
a challenge for ICZM[]]. Journal of Coastal
Conservation, 2010, 14(4): 33—39.

CAIF, SU X, LIU J, et al. Coastal erosion
in China under the condition of global cli-
mate change and measures for its preven-
tion[]]. Progress in Natural Science, 2009,
19(4): 415—426.

MARRA ] J, KOMAR P D, MCDOU-
GAL W G, et al. The rational analysis of
setback distances: applications to the Ore-
gon coast[]]. Shore and Beach, 1999, 67
(1): 41—49.

FISH M R, COTE I M, HORROCKS ]
A, et al. Construction setback regulations
and sea—level rise: mitigating sea turtle
nesting beach loss[J]]. Ocean & Coastal
Management, 2008, 51(4): 330—341.
NICHOLLS R J, HOOZEMANS F M ]J.
The Mediterranean: vulnerability to coast-
al implications of climate change[J]. Ocean
1996, 31(31):
105—132. DOI: 10.1016/S0964—5691(96)
00037-3.

SMYTHE T C. Can coastal management

& Coastal Management,

programs protect and promote water—de-
pendent uses? [J].
2010, 38(6): 665—680.

CAMBERS G. Planning for coastline

Coastal Management,

change:
backs in the Eastern Caribbean Islands[R].
Paris: UNESCO, 2011.
AR AR T HM
e EE R RRAE, 2000.
EN I NERCY IO N = Sk
W R ARG REMEHR)]. HFETA
532 2009, 26(11): 16—20.
BRI, FR, HAER, FOERASGR
LR E kS FRAR|). HFREA
52,2018, 37(3): 432—437.
vﬁ"v‘a’”‘xe!v 2{iﬁ‘wfé KW, ¥ A THERAY
0 7 A SRR 4R R R AR )]
# a.uéiflakjm)ﬂ, 2022, 37(3): 18—27.
IR R, 2N, F R AEREBYE
ZAY ORI B AR 2 BT 7 AH])).
HEIFE SRR, 2021, 38(12): 58—66.
WNotk, RE, LBM4, F ATEZT =%
BT 0 i B SRR R R IS ik
B[] b A B £ TR, 2023, 39(9): 54—
59.
PAEAR A E G R FIRIR . 7 AR
45 4% X 2 AR 3 0 (4R A5 ) [EB/OL.

guidelines for construction set-

1. 2, iF.

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

(2024—-04-19) [2024—12—-26]. https://gi.
mnr.gov.cn/202404/P0202404196633065
13014.pdf.

WU Z, ZHAO G, XU H, et al. Multi—
view clustering analysis of mega—city re-
gions based on intercity flow networks|[J/
OL]. Frontiers of Urban and Rural Plan-
ning, 2024, 2(20).
com/article/10.1007/544243—024—

00047 —w.

YU T, SHU T, XU ]J. Spatial pattern, and

https://link. springer.

evolution of China’s urban agglomerations
[J/OL]. Frontiers of Urban and Rural Plan-
ning, 2024, 2(7).
com/article/10.1007/s44243—023—
00027-6.

JEI RFAE. e s AR T E G
8] BB AR AT P B A ek ag
FREL[]]. 3R ALR) S, 2023(5): 29-36.
Tk, W& BES F. AR LT
R R BT AR L] T ALK F
F],2023(5): 1-11.

KK, 28K, 24, F. Hh3laL
R P s T B 3R T AR ALK A RAR &
IR B 2040 BARMR] AR R IR
FEAR L)), PR LX) F A, 2017(3): 19—
27.

U, 9. B L EAXK &P e
AR LA AL A B R 6 3R R ().
ALK F T, 2022(6): 95—-101.

eI B R AR FAb B ER R ek
FREFR[]]. IRATHLR] S, 2024(2): 12—-17.
COHEN-SHACHAM E, JANZEN C,
MAGINNIS S, et al. Nature—based solu-

https://link. springer.

tions to address global societal challenges
[R]. Gland, Switzerland: [IUCN, 2016.
World Bank. Biodiversity, climate change,
and adaptation: nature—based solutions
from the World Bank portfolio[R]. Wash-
ington, DC: World Bank, 2008.

MAES ], JACOBS S. Nature—based solu-
tions for Europe’s sustainable development
[JI. Conservation Letters, 2015, 10(1):

121-124.

f&mE. 2025-11

121



