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Flexible Urban Spatial Planning for River Basins to Address Multidimensional
Issues of Water Constraints: Conceptual Framework and Response Model
WANG Gaoyuan, CHEN Tian

Abstract: As water is a vital resource, a river basin serves as a strategic spatial unit
of policy intervention for the protection and utilization of territorial space. However,
water scarcity resulting from urbanization and climate change has significantly com-
promised urban development within river basins. Given the complexity and unpredict-
ability of spatial issues in such regions, the effectiveness of conventional planning ap-
proaches is in question. This underscores the need for establishing a flexible plan-
ning system. In the perspective of system theories, the paper dissects the elements,
structure, and functions to elucidate three types of water constraints. Borrowing the
concept of elasticity in physics, it attempts to construct a flexible planning frame-
work that encompasses threshold expansion, functional segmentation, and expectation
harmonization designed in order to address multidimensional challenges posed by wa-
ter constraints in river basins. On this basis, by incorporating the concepts of reserva-
tion, nestedness, inclusiveness, and robustness, the paper offers a preliminary discus-
sion of flexible responses that can accommodate diverse scalability levels, multi-
layered restructuring, multi-dimensional structural optimization, and multi-directional
sequence balancing. The paper is anticipated to serve as a reference for the high-
quality development of territorial spaces and the capacity building for dynamic flex-
ible planning, contributing to the achievement of ecological civilization.

Keywords: water resource; river basin; town; spatial development; flexible planning

S BUL A SO R R, TR A S OB R, AR
DU 7 355 15 3 R M3 SR TS PP I8P 2 b 38 S — 7k — M 5F I 45
S, L KR E RS A R T . TR b o R e SRR, R
T, SR 5 S 1|k 2 AR, K 56 2R S T 2
R AR, K22 R PR EE IR VDR B B, GEAESS Sy
SSTIRRE, RWTOR K VEIRA L L BB T MR B 1

I TP R TR, BRSO AR A | A LR ST I A e 22
SARBEAT S, R R RE B AR S Yk SR A RO R . KRBT B
LRV IETE | FER TR TR, PSR R B, A
SO R R AL £ S R L Aok G A A VA Tl AL RIHE 22
MELA B R AR S TR . REETT A R B R TR X, SRR L s

#EE HAR A BT - TEVe Hb DO KPR X S AL R RS T (T S
52078329); MFAARLAEEGEEPR (M) SESACHITH - 1T H i 8 Il 23 1] B
BT ST (WUH S5 52061160366); MG/ 42 B PR S MU A 185
SEAE” BN E



J93F % YeIK 2 RAG TR 8] FRHERLR ¢

MAEREmEHX  EHE B X

S XE L i B, ELJS R
TR S HE SR 0 DX ) T B Tk i o 5
PR SRR Z G SRR

Il B [V A S AR G Y R B AR R
— O HAS (] PSR A AL AT AL B o —
R . RIS, OKBEIRAE AR —AT L
AT AR —r B R AT AT E
PRI, e R A 7 X Jel i B s [ A
JEWBERABOTEY. 25 b, ARG
figp AT 7K R Y SO B s 1 14 22 FE 2 R
e R S NSz b I P cis AN R R
s ] S LS MR R AR 2 IR I
M AR, LA SO X Jo ] s i g o
R A G R

1 HEREA: SUKARNORSE
SRR

KA R A 11 2R B R A O P 22
DRI AL B AR AL, Hohzs
RIS EE X K B IR LD 5 B f e U
S s [ LK B T IR —
ZY—H o' AR, ZHFEENE
SR B T 55 29 R0 T A B K
KF, HARFIEALFT RS2
BERAR SRR L5 . B IR AL S R
ARSI R R BT 2 el AR
PERIF IR & R G, REIEHBENE.
WK R S A T Ry K B R Y 22 2 R
PO, AR B R G
MEZR | 50 S5 I RER L LR T
W1,

11 EREARUETHBRAR

REfAPESR R G th ZR AU AL
ek, MIFARS S R HLBOM A, 1
Hi5 7K SCHI [ BORE A A B IR - 3 T
F4 R 5 90 L 2R T R R K B R AR
AL AR R, R R =R
AL . X RN E R W B8 58 R 2
B 3 o N T R P R ) A 3 Al
MES—H S RGUMARE, BRI
NGRS ER

EEIE BRI B R M . K BER
TFEA A Sl i ek as , K BE
s ) o3 A R RV ST A (Al Ay,
FEATE KB IR ™. —J7 i, ik
S EV -9 JISUNIRE = SN2t 570
JE R A M A P A B 2 2 5 R BN K

IKMERESE NN I3 —T7in, K IR 7l
LY I B (W) B e SR R S R,
K GRS 5 55 4K S AR AN B2 BEL 4R
N5 R o Rt R 3 5 2
DRI PR, U i 22 45 el
7K G 2 I 55 AR A 35 = [ ) AR 55 2
fE; K R IB L2 B R AT k)
AT A1

FYTE A = BRI B AT
FEAEEREZSREA T, BREK
GEIRA K-, A H X s 8] K e X 7K
GEURIR AL 0 o5 e, PR LA
BN e KA AR,
K A BRI BV 5 K2R TR Ak
ZWE, BT ZAERTT AR T B ;
AL T AR PR A A
ACAFTERIZAT L, 2T B TR AT
KERHLEAYFIIS, 5 XA AR A%

SRR 2 T AR, BRI A )k
JEERTT 1) S5 R

1.2 ZEMHEIETHXRLAR
BRAAT R RBEEUUE, TR
Tt TR LRI R o TR R
R AR R 23 A 2200 T R 25 R i
SHESTETHRR G, — 71, N
FHREHICRITE A, Rk
B SR EE . 5 —Jrw, i
BRI [ s e R AR
TR AR R R, 3 [ A4 B i Sk
HBRG . %2 mA R IGE H
MBI ANE EA SR, ERANR

THOCH AL

B IR I G . R,
WA ) SOK BRI S B R G 2 R
LR EEtT, HATTHE S EgE.
FATTIANAY RO e S Re A i Bl R
JEG AR B RS HUEIE £ o SR T S 6] A
JRZ NI SRl gi oA &, G
R 398 1) T SR DAY DX PR LA
WA SRR R 55 0P, I IR
BRI PMEL A R, AR5
PRSI 55 5 R 0 5t BRI A T R
JUELR A 22 S S ER AL, W BSHRS Jm
AR RAER R

HUIE LSS AEHL . RIS
FYBRIE, JRIBT A AR TF AL B A K
ARG, WS AR T RE R
REVL ) 2 WA P AN R AT
X — A SR BE R AR W5 N KB 1
ZE MR AT . WK R 2 T
HARK RIS, TSR 7K SO e 5 e
Yo BEPRERATIT R, R SR AIAR
TS A BAE 3P 7K 2R I 2% EL AR I
KA A HIR BRI E AL, AT
Sl , R 5 K A A A 1 2 Y
IR 23 IR A A O S ek, 5%
M A AL A 25 D REAT i e

1.3 IhREEUIETHPIRZSLR
LRI I s e 454, IF1E
RGL)Z 1 R B D hE, M Sk R
GRS o KRB SR R e 5 A
BRAEANREIR] 0 L 22 0 R 48 A B fb 5

M
[

Y
IFLHRH

FUEATS
PR 25 1] AT

ﬁgg W
8/
&

Eﬁﬁfﬂﬁlﬁﬁ

25 B R SR it

A A
RERTER R TR
A A

R i) A Jea et P R 2 DR

KRR REL R
I L il
Lo s
JUBE I RARFEHL TR ] R S

1 RS %k LRI R G F R

Fig.1 Deconstruction of multidimensional water constraints of river basins under the system theories

87



#ﬁﬁ'&ﬁix’fﬂ 2023 % 58 X% 279

TR R BFR . fENS AR BT ik
b, KORERMRATE. 2R, we S
MRAFAEHIE R . A AR S A 2
REACAE, ) —F o BRI,
MISEBEALA H o X R BN MR I REAL
52 A A, XA ] R R
ARG =R,

HOC R RERE L. F L, &
3 BT A R P ST A R e
AR RIS RE . SRR — X A7 5
XS 1 ST RE AR — A . 52
NZEREYRAE, i s ) il B A 5 K
BEIRAAS JFE T RE M A (] I A AFAE R ARG
BOORFR o AR A 1 25 8] 14 DX S 9 1] 8y
KB RG TR HUEH, S A
IRIERE AR . S PR TC BELAS R 2
REMYAE KR B IR MOR AR, X T4k
s AT AR A5 D REAE (2 R IR

HUIE I T Re IR o fF BoE A
T, WEAZERM, RIRA -2, %
AW R S A RS T BN E 1
PRI X T 20 R MR 5 A B DAL
R, HEsBE AW, S HAB RIS
Ttk . AEPRM AN G B SHE B SE
— SR O i IS T RS R R
T, R BEHIRTE— 5 i [ BT FERT
IR S ) 2 3% it L AR 2 A LA 5
{EE PR A S R, WIS T IR BE
TE B A A i . FESEBR, LRI AELL

BB HE R, BRI H bR
A B 10 2 e AR B AR AL, AT
TR SRR TP RS R . EH
5L A O0 2R A U T

gi b, AE b5 K SCAR I AL
HAERTE, A AR ST P B AR S [ L
BRE A% R A5 DR Ty i 52 2
ZEAT, KA Tz I
A, T R 55 A Rl ) BRA Bk s 3L
HE— A g A ML Bk T i AR e
e, e R GE AR LY ORI S 1] 1
FERIBLET, DLEE 2,

2 INENIEE. NN EBHKAERD
23 |E) S T A R AR A AE SR

23 () e i 2 () 7 b R A L Ty
REZE S ES 8 N A R 235 i kit
TSl U g SRR 5 225 B L 2L
LS 0] 5 J 20 3R B MR BRI ol ) 2 i) 2
RIGAER G =M R T (K3).
KRR A ROT T o 7EINIE LA
T, % E W E WY B R S 550
TR AN ES o BT e TR BT IRZ A
BRI MR A BRI S AR
AIER I TR BT AN
J A Sl A7 TERE SN S I AT
Mo BEAh, KBTI i s 1] P R

HARAGE AR T B AN PR e X s 0k R
S SPE . A XTIZEPE R Y, (E )
AR TP & -

SRR [ B, 8 MR
ST 5 REE R A TR AR B MEBT, %
SRR Bk A o kAR AR L R
Hizgh (Kl4), Tt o—HERZG T,
PR T | Pl SR A R . DR
A JRRFAETT B2 T B9 7T A5 P (flexibility) ",
ASCPPIR R “HREE” HE N 5 R R
RIEME. WS M, AR
FELAR 7 FIE 56 SEL 28 T (9 R s M 1k o
FE RN SR = 24 P s AL DA o8 %
FIA PRGN A, e M 32 X
T A RFIFRYIL, P Y iz
FHFA] T B8, 1 2000 4 DK, IREE
AN T T B DS U A — R A L
Srdr TR, HA TR R (sce-
nario) —R{FIEI (option) —HFELIHE
(monitoring) , TE “7% i Z F B Aok
o FoRARME I AR SRR T . AL
YR SO R, AT (B
PEHLEATEE, SRR IR A | R
J1 518 Bl 5 34 Y R N 2 4K 29
TR I S 3 B 2 ] s R R A A A
L5,

2.1 EHURARNEZTHET B
TWARREMRAESN SIE T R A TR

i Ak e
RV ek £t e B ‘
s L2 1 - .~ S ¢ . -1 ) v S
v
LA FRER LR ki s
VRPN AN A TR ATk SRR MR s ams
‘ ‘ (et ‘ , :

R B 5 Lot - A .
BN T I LS P = T e
WwH M L b

; VR A SIS SR B AR 5

AR s ) AT kS =

prralil SR — el ( 1R R FFI— kS e
E [ R L TR R 1%
Wl AEE PR AEPE R AT A RS A ERIE R V.

et [ AU JACHED TRACRCEL i BRI e e M R A AR | e

: B WE 4
™ Ve AR SRR B R A AT
g ke kEbg ks ki .
Bl kvemmR e MBS (tsh I R
Ly RS R%ﬁ ﬁ%% :

i B ik i
S THRANWNE, i —— S 5

88

S k—AMiE

B2 &4k R EHE = B A ALE
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Fig.6 Reflection of water elements in the spatial planning system
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