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Abstract

In the context of urbanization in Northwest China, the tension between the management of water resources and the alloca-
tion of green space has become increasingly evident, primarily manifesting as “water-green misalignment” and “water-green
mismatch”. Current research predominantly focuses on the horizontal aspects of water-green co-location, emphasizing the
water-retention function of green spaces. In contrast, investigations into how water improves habitat conditions and how vege-
tation adapts to water availability remain comparatively limited, leaving considerable room for further in-depth exploration and
refinement. This study broadens the concept of “green” to encompass the vertical dimension, underscoring the multi-layered
role of vegetation in water resource adaptation and ecological functionality. It proposes a theoretical model of “water-green
co-location” along with an ecological design approach that integrates spatial layout and vertical structure. This approach was
implemented in the design practice at Fengxi New City Innovation Port Middle School, showcasing certain ecological and eco-
nomic benefits while further substantiating the feasibility and necessity of establishing a horizontally and vertically coordinated
water-green co-location mechanism.
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Tab. 1 Characteristics of zonal natural vegetation and recommended planting types in urban areas
of northwest China
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Fig. 1 The co-location relationship between water and green in horizontal layouts and vertical structures
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Fig. 2 The theoretical model of water-green spatial co-location in urban habitat units
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Tab. 2 Species factors K of different types of plants

YRR = Ty 1%
Vegetation type High Medium Low

BRIA 0.9 0.5 0.2

HEAR 0.7 0.5 0.2

HhbE A4 0.9 0.5 0.2

BIA. BEA. MR & 0.9 0.5 0.2
2RI — 0.8 —

I ZR T - 0.6 -
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Tab. 3 Density factors K of different types of plants

THH KA = 1 1%
Vegetation type High Medium Low

B A 1.3 1.0 0.5

TEAR 1.1 1.0 0.5
A 11 1.0 0.5

A VAR, Mg AT 1.3 1.0 0.6
L 1.0 1.0 0.6
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Tab. 4 Microclimate factors K, of different types of plants
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Tab. 5 Characteristics of each watershed partition

AEES EEER/M  BRGRERAT  BKREERN  EESER/M  GOLER /M K53 BOKE
No. Road area Plastic field area Permeable pavement area  Total roof area  Green space area  Water volume of watershed partition
1# 947.00 - 406.10 797.80 597.90 50.00
2H - - 57.30 - 545.40 12.18
3H 238.50 - 256.40 855.00 325.60 31.82
4 241.80 - 335.60 — 961.00 28.06
SH 340.10 - 1 882.50 - 1540.20 58.43
6H - - 229.30 - 643.70 16.09
7H 834.80 - 39.60 2451.60 420.20 75.53
8 H# 485.30 - 291.20 3 586.00 1 187.90 112.63
9 164.90 - 1 070.00 — 1522.00 46.45
10 # 280.60 1920.30 268.90 — 1 896.00 80.45
11 # 218.50 1275.00 359.40 — 400.70 37.67
12# 264.00 248920 109.20 — 191.00 51.95
13# - - 451.30 - 1023.80 26.51
14 # 153.80 619.00 106.00 - 102.70 16.42
15 # - - 300.20 785.40 980.90 40.67
16 # 1472.00 - 280.90 3 586.00 1499.10 135.87
17 # 115.40 - 619.50 — 1 628.60 43.09
18 # - - 1 055.90 2369.80 1213.10 87.23
19 # 812.20 - 183.50 — 113.40 18.14

20 # 1007.80 - 337.70 — 322.10 27.53
21 287.90 - 57.80 - 75.80 711

2H# 2573.90 - 151.30 507530 285.70 159.06
23 # 1307.70 - 258.20 - 261.30 30.48
24 # 548.30 - 230.00 454320 1 158.30 132.73
25 - - 73.20 — 49.40 1.82

26 # 756.80 - 250.50 — 557.60 2734
27 # 10 934.00 3888.10 3518.40 — 1 886.90 328.99
28 # - - — — 1269.50 26.94
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Fig. 5 Planting design plan
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Fig. 6 Design patterns of water-green co-location under different planting design goals
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R6 FHMEMMEIRT A RREKFERIT T RIMAKE L

Tab. 6 Comparison of water supply between conventional green space planting design and water-adaptive planting design

MiEEITER TADR SCASRKE /(M)  FEHMERITTRIMAKE /(m'/a) EKMIER T RIMAKE /(m7/a) EXFMEREFEKE/(m/a)

Planting design B Water volume of water- ~ Water supply for the conventional ~ Water supply for the water-adaptive = Water saving after water-adap-

objective No. shed partition planting design planting design tive planting transformation
1+ 50.00 846.19 146.89 699.30
2H# 12.18 298.77 158.31 140.46
3H 31.82 112.21 76.36 35.85
4 28.06 451.83 31391 137.92
6t 16.09 342.05 181.33 160.72
7H 75.53 172.30 56.23 116.07
8 112.63 53778 297.23 240.55
10 # 80.45 916.67 495.46 421.21
_—— 1n+# 37.67 161.24 134.07 2717
15# 40.67 469.41 257.28 212.13
16 # 135.87 802.82 597.99 204.83
19 # 18.14 31.80 26.89 491
20 # 27.53 105.46 68.41 37.05
23 # 3048 92.81 48.89 43.92
24 # 132.73 445.68 219.10 226.58
26 # 2734 226.99 140.39 86.60
27 # 328.99 598.42 24415 354.27
284 26.94 567.07 437.29 129.78
12 # 51.95 4343 14.70 28.73
14 # 16.42 22.04 1942 2.62
oy 21 # 711 27.61 15.47 12.14
oy
2H# 159.06 0.00 0.00 0.00
25H% 1.82 16.34 0.00 16.34
SH 58.43 441.20 377.61 63.59
N 9# 46.45 806.34 595.39 210.95
;Iyﬂ%%f 13# 26.51 567.26 311.64 255.62
17 # 43.09 715.74 493.22 222.52
18 # 87.23 509.01 371.87 137.14
ER, BF %ﬁm@ﬁﬁﬁ%&% 5.2 FRRHIPkEK SRR A1) RERGITEBREREIE EMRE
%%Mmmfﬁﬁ TRER R R ERTR BRIBXEYRKENAERDRE— %ﬂﬁﬁﬁ%%ﬁ%%ﬁ%ﬂﬁ%%%%i

A, BFFEARAEIZRTHbAEE  FiE —FHREEWREEIIHFLE. HEEEY. EUERROHRTPIZEN
R ZRAHBREENREE, BLHTAEE  RFSERSEEERINOEE AT KTEEFEKEIENXRE.

BE, A, BFPGEKF—EERMEE IRRETRIENERM, AESHTAE FEHTHDAL BRI R, 18
HKEHAMBIZXREE, TJERRNKE ERARPEETTERNERER. Ak DR KEMLIRRKENER “DIGEK
BEMTRIFGIANESRENL DA B—FHENIETHERTERAREA  XRRTFEERZE, REEDRITHRT
HKFER. 1. PhEEZER. A, BEZEFE BHFMETRIRFER, ATRZXNEK

22 | @#%
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WHEAAR, HEYTRKELIR TERKIERER
BEITAMSENL, SHCENKES
EYHKB Z B E TR ARG, XAXF
NTHEBPEDNEREINSUB RN 2
W, ERERS TREERESNEETR
BRI,

SN, W E R AR E R EE
EEmELER, BRITEFEANTRE
BER. ERNEEREEA, R
XAAEEYRFE K EERRZ PHIE. X
MR R B BT AR R TR IRAIF
PSR, EOREXN A SINRE AT
Mg, BFEEAFMUAINXEFAR L EE.

5.3 RHZ B Sk SR ial BRI R IR
WBIFISHA, TASHIRBASERRL
EEE BEREEENSRENE AXEE
ARBRENTHERMASS. B, 2UHER
THEE, A A Penman-Monteth (PM) k.
KEFEEMBKEL LK, HEERBIEMA
TREEERA, FASBKETNENGEMN
7M. AN KERBEREZEEET LM
BWREEBSHE, ReEKAEMBNE, =
RSN HETE EYEEBERESIUERSREK
#, WEERFIERA e, ARFKE.

6 &id

A REEAIE KR RITE
RRESEAD KRR RIS, A
‘R MBS ER T B LIRRA AR
549, HIEAORKIERE. WA EKEE
UEAEYNTREIESEEER, RUHK
RERIER, ERRBRIEARARIELIRA
KHERETR, WM TR R R
BYEE. ETETRESEESEH LENY
KRG EHAS], FHRE TR

BITRET RV A SRR R,

OREHA” BRI KAKFBERIPEE
BAESKEDERE, ERREFHNENT
ERFRA TSR AN SR AR RE
1. ESLEAMTREESIE, Jt—H
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