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Effects of urban lake wetland on temperature and humidity. a case study of

Wuhan City

ZHU Chunyang*
Department of Landscape Architecture, College of Horticulture and Forest, Huazhong Agricultural University, Wuhan 430070, China

Abstract ; To study the effects of urban lake wetlands with different areas (WA ) , geometry (landscape shape index, LSI)
and location with reference to a defined city center ( DIST) , and surrounding a non-built-up area proportion around 500 m
of wetland (PB) on air temperature and relative humidity in summer, fourteen urban lake wetlands in central areas of
Wuhan were selected. The temperature and relative humidity in summer were measured using small-scale quantitative
measurement methods. Furthermore, the relationships between air temperature, relative humidity of urban lake wetlands,
and WA, LSI, DIST, and PB were investigated to provide a scientific background for the construction of urban lake
wetlands. The results showed that (1) the air temperature was negatively correlated with WA and DIST (P < 0.05), and
positively correlated with LSI. The air relative humidity was positively correlated with WA, DIST, and PB, and negatively
correlated with LSI( P < 0.05) .The area of the lake wetland had the greatest effect on variations in temperature and relative
humidity.(2) The benefits of urban lake wetland on temperature and relative humidity were associated with the areas of
fourteen lake wetlands. Furthermore, the order was lake wetlands 11—14 > lakes 6—10> lakes 1—5. The urban lake
wetlands that had an area of 9.2—12.2 ha had an obvious effect on the decrease in temperature and increase in humidity.
When the area of wetland was around 308.4 ha, its effect on the decrease of temperature was stable; and for the increase in
humidity, the area was around 67.6 ha (P < 0.05). When the urban lake wetland area reached a certain critical value, it

would have an obvious effect on the decrease in air temperature and increase in humidity with dispersive lake wetlands in the
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urban environment.

Key Words; urban lake wetland ; area; index; temperature; relative humidity.

SR AR T IR 2 AN IO I S A 2 R SR EE B ADNER 23, LA AR S R AT K
T AT Y AR A B R AR B RSRFUR K 28 8 R BRI T A S I A SRR 2
— PRV TSRS BRI 5 T R A T SR R R VR b A A R e Y T R
V73, B T IR T A B DA SRR v A SRR, AT BEBROIR 70 B S D RE AR P A R i, o X Bl B B L
A E R DI RERIPREERCER > o T I 00 AN T LA o Y P S BRI 1) /NS A A A T EL X 3] L 27
BE AR RGERLN ' SRTTFEAR 222 A ARt | o TR JBAR L B R R BTSSR (R[], BT
KA A RO AN ]

Il AL X T 323t A AR ST TS 48 v T LR AN 7 T — 7 TR LA 07 25 BB EA T RN 0 A,
G BRI X R T R i AT Yy DX 3 R A A R AU 1 b 2 TR T B R M 300m Vi L P 5 0 B8R W
FHO AR GBI F 3R B K AT 0 R T A (R R RS A — S R b 32 K R T B SOOI IR 6 45 R X
O 19 B 8 SR S X LB g — 5 R ARG U 45 ORI P64 7 RSN 43 #T . 5T
2 WK AR 1) T R R ARS Ji 2 52 e /N SAB800E P B DR 2R KR T AR R 0 BRI S0 A, 22 B 8 4 23 A1 1) /N T
FUR VR BRIE 1 ok TR MR T .12 3 IO B KA Joy e T DX B R PR B3 () S (350 [T
HISR /N RUEE R 535 I R T3 06 Sl T 98 A 25 BRSO (TS, /N RUBE LI 75 32k B 1o T 25030 7 A 114
Z RS B, BERE S /N RURE DX A PR8I o: , BT B 20 AT (7] — i DXAN [R] R [8] | [5]— s T AN [0 35 A
BIEPEARI SIS, S300, ST WAIR AT 20 R R 30 BRI ) 2 R 5 R AR T AT 50K W
P ) TR AR 7 PR G AT 2250 01 UA 234, B ARG 0 3t e A 3 09 3 7L 9 S8 114 25 ]
SRR SO A 2R, SR8 RT A 25 D 3 8 0 4 0 A A 8, X S 7 T YA PP A i b Sl T 9
P M) A B

1 H|ARABTETE

1.1 AFE XA

WAL BT (E113°41'—115°05", N29°58'—31°
22 AL TRV R UELICE AT, A & ihn i
MBS, R E T HOK SR AT b b
TR 174 49 L DU ELRE €0 R VT W /K AR B BE
W s XA 38 AN, A AR KT Tkm A
kF 16 14,

WA TR T =3 N E X (E114°13'—
114°21" \N30°29'—30°36") , 6 Ja MV Py 2= XU R
SfIX, R KR AR R, 241 H
SRR, M 3.0°C 7 A B R, b 29.3°C

Lggbil  SYEIEW  IMEmET 1B ERTM

HZ K5 135d. M W9 = T A 4R P, AR B OK DG GEMW 10 WM 14
= 3 R R 7 AL 11 7
it 1205mm, AT SELTWI 12 bW
1.2 Wikl
N ﬂ:jilﬁ H—j‘l‘iﬁﬁ— v N . 1 {mERwER
ﬁ*%ﬁ/}ﬁﬁi:ﬂi Ij;] Iyﬂz [Z_\—L'Hﬁ%ﬁ:jﬂ {u E(J /Eﬂ {El Fig.1 Location of urban lake wetlands

MM 14 B 1,3 1),

http ; //www.ecologica.cn



5520 LA E = 35 %

R1 BE 14 BT RIR B A

Table 1 Basic characteristics of urban lake wetlands
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rea
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/NEE 2 A 0.036 1.3 P74 Lemna minor
J& 2 RN 0.043 1.7 T Typha orientalis
74 2 A 0.051 1.4 J& None
TEIEWH) 23 0.075 1.0 MRS
I 2 N 0.092 1.4 TriE E PSR T 5L Alternanthera philoxeroides
IEE S Phragmites communis , A3 Imperata cylindrica , IR
N M Zizania caduciflora association , R\ HE 3% Eichhornia
i 2 # 0.094 1.6 s .. o e e o
AL i crassipes . B ¥ Salvinia natans | 7% ¥ . & Spirodela
polyrhiza JWYTAL Azolla imbircata V8 5A¥ET 5
R} 2 0.103 1.5 B3 Acorus calamus Y
Ml ¥ 23 0.104 1.7 7 None
Mg 38 2 A 0.122 1.2 JG None
Frifli K Polygonum hydropiper FE | IR V7 3  XURE
Hi PEZY 0.676 1.6 Pyl Paspalum distichum 8 L B Roegneria kamoji | B
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Table 2 Basic characteristics of urban lake wetlands with landscape index and average air temperature and relative humidity

HE LM 500m
R X S ] PN A A T

— WA/ b2 SO ARTE % LSI EE.FE;’? DIST/km T T twu PB T AT/ S AR N P ARH/%
Lakes Wetland area Lands?ape Distance éway Sgrmundmg no.n— Average temperature Average.rf.blatlve
shape index from a defined built-up proportion humidity
city center around 500m
of wetland
ARG 3.5 1.10 4.59 0.30 34.0 53.7
/T 3.6 1.63 4.53 0.33 34.5 54.1
J ] 4.3 1.62 6.65 0.34 34.3 54.6
(LS 5.1 1.04 5.48 0.26 34.0 54.1
SEAEW] 7.5 1.54 7.30 0.53 34.3 54.9
itk 9.2 1.24 5.03 0.12 34.0 55.8
Jei 9.4 1.08 5.49 0.24 33.9 56.5
53] 10.3 1.09 3.88 0.13 33.9 56.8
Wlés ¥ 10.4 1.08 4.83 0.27 33.8 57.0
1 380 12.2 1.07 8.56 0.11 33.9 56.8
R 67.6 1.69 8.05 0.76 33.7 57.5
AU 308.4 1.26 4.38 0.65 33.7 57.4
K 375.7 2.32 11.33 0.70 33.2 58.2
e 764.0 1.83 13.12 0.63 33.5 57.9
£3 EHEASH
Table 3 Coefficients
RAREI ZR AL NGRS
Unstandardized Standardized
L Model coefficients coefficients ' Sig R F
B Std. Error Beta
L 1 WA 34.027 0.024 1418.189  0.000 0.393 107.505
Temperature WA -0.001 0.000 -0.627 -10.368  0.000
2 HH 33.948 0.093 363.549  0.000 0.396 54.054
WA -0.001 0.000 -0.664 -8.986  0.000
LSI 0.061 0.070 0.064 0.871  0.385
3 HH 33.988 0.096 355.512  0.000 0.407 37.459
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RArEfL R 5L Frifefk =51
Unstandardized Standardized
AL Model coefficients coefficients ¢ Sig. R? F
B Std. Error Beta
WA -0.001 0.000 -0.571 -6.261  0.000
LSl 0.136 0.082 0.143 1.654  0.100
DIST -0.024 0.014 -0.184 -1725  0.086
4 K 33.961 0.096 354.274  0.000 0.420 29.470
WA -0.001 0.000 -0.496 -5.031  0.000
LSI 0.253 0.102 0.267 248 0.014
DIST -0.030 0.014 -0.227 -2.096  0.038
PB -0.297 0.155 ~0.185 -1.916  0.057
A 1 A 55.631 0.109 509.120  0.000 0.336 83.949
Relative WA 0.004 0.000 0.580 9.162  0.000
Humidity 2 HH 55.072 0.322 170.987  0.000 0.349 44.277
WA 0.003 0.001 0.449 4728 0.000
DIST 0.100 0.054 0.175 1.842  0.067
3 W 55.419 0.434 127.697  0.000 0.355 30.067
WA 0.003 0.001 0.458 4.815  0.000
DIST 0.140 0.064 0.245 2196 0.029
LSI ~0.444 0.372 -0.107 -1.192 0.235
4 FH 55.559 0.434 128.120  0.000 0.373 24.289
WA 0.003 0.001 0.368 3597 0.000
DIST 0.169 0.064 0.296 2.626  0.009
LSl -1.053 0.461 -0.255 —2287  0.024
PB 1.544 0.702 0.220 2200 0.029
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Fig.3 Comparison of the effect on temperature gap of urban lake wetlands with different areas at different periods( Wetlands1—5)
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Fig.10 Comparison of the effect on daily average relative humidity gap of urban lake wetlands with different areas in three days

DL B nl A5 B 50 B S 8 3 Y B AT 6—7 TR (9.2—9.4hm? ) 2 A7, Tk B i 3 R TR AN
B T T T FRUEOAM AT 12 AR (308.4hm?) 24,

M 3d I BEIRAONAER T, 45 BRI T Ml 2 30 R B0 B HE R AN . 14 BRI I b v 1 1R Ak HE
S BIA 13>IATA 1459990 123090 11>090 9> 117 7>13A 10> 137 6> W70 8>11A 5> 1> 4>
YA 3>0TA 2, 5098 1—5 Fext AR B S 2 2.7%—3.8% , #11H 6—10 H 4T FEASHE B 5 24 4.2%—5.3% , ]
W 11—14 HEXT RS2 5.6%—6.2% .,

PLISIIAEHE 3 H XA X BE UE A7 9 L #E ( Duncan’S, P<0.05) 44T, £5741 14 B i ARSI 18 1 [7] 5 %) B
PR R I8 B 2 (43K B 2 KT (&1 10) , R OEE AT D, 38071 T e Py 39 Y A5 SR 0 B k5 PR LR I, W 11— 14
[ JC e 2S5 WA 7—12 e P25 5 09A 7 FUEIA 6 R JC v 25 S, 5IIA 1—5 A7 7E
ZE5t . LA b AT A5 T M Y Ak BH S ) T ALK S 1Y 6—7 T AN (9.2—9.4hm* ) A AT, T Ak E i
YA A TV b T AR EL R I 11 TR (67.6hm?) 2245

ZEA 3d WS- YRR BE AT AT, AN ) R 0 b 2 (RIS AN ], X OB Y BE U B0 A P
S AR T, PRIk e 7 A 9 AR A UN AN [R] e R e 1—5 B — 5 09 B R 3G 1800, HCR A W] 4
I 6—10 Y IR I IR AN W 5 1T 12— 14 AYREIRASON 51 11—14 AERR0Y % Bl TEE

3 5t

31 458

Lo RS & BT LA OB 5 A 8D O BT A5 < N WASR i b S AT RS KR BT | = Road AR ER i RUE BT AT TR S| 22 I N VA= A 2
FAUFZ I kR TR AR B B R R B DU DG 5 W IR 48 B 2 B 2 T AH G, e AR B0 sk
EIR K, B 42.2% ; W0 SEAE 5 T FRFE A0 BE B 48 40 ISR R BUR U W3 IE A G , 5 R MR RFE B 2 B 3 i ¢
(P<0.05) , Hrr mi A B sk A e K, 32.3%

ZRG 13 A B A5 W 0 i o T R 1 0 9 1y T (%) R [RIRGO0; , WA R HBAE 12.00—15 ;00 B[] Bt PG PR 455 (1)
VR B 7 B 5 14 BRI B9 IR RSO HE I 11— 14>5190 6—10>W1A 1—5 ; 430 T 0 1A i AL
3.5—7.5hm’ B}, H B — 3 YRR IR RN, (BRI 4 B b AL 9.2—12.2 hm® I, Hp& I 14
PR ARON B 5 IR H T A 308.4hm ZE AT B, BEIR AN B3 FLE FROE , WIME ALY 67.6hm* A4
i, BB RUR B 2 HaTHE
32 ifie

S8 T TP T U 5 00 T A5 118 5 R RSSO 5 L PR S B R ) B 2 DA 56, AR RIS F SR T 1 Y b R
(B A4 5 0 48 850 b T AR S0 ST I % K, 55 Sun Ranhao 250" 58T 18 B AR S B0 A0 50 T T 761 60 b Dk 28 9 i

http ; //www.ecologica.cn



16 #1 R 3T A S R R AN —— LA s i T Sk 4] 5527

S AR E A N RN oy <1

Sun Ranhao %545 H 300 T 90 3th A ¥4 15 208007 5 958 e v AR A0 AR S M S R 2Rt | 24 10 i AR S 31— R B I L
H)E , MM ¥ B 8O0 TR . AR 32 B AN 5 e | TR RRTRR, U e 14 R yr e b (] i RRVRR BE 30K
HAIA 14(764hm*) >>W11A 12—13(308.4—375.7hm*) >>HIA 11(67.6hm*) >>WI1A 1—10(3.5—12.2hm?) ,
M 3d - RIFRIRRON LA, 1 1—5 R FRIREE(R 24 0.8—1.0°C , 19 6—11 Hoxf BRI BE R 2y 1.2—1.5°C , ¥
10 12—14 FEXTRRREY 1.7°C ;3d “PI43ER 400 LA, 100 1—5 B REAR R BE /& 24 2.7%—3.8% , 15131 6—10
LU BRI B 5 2 4.29%—5.3% 1A 11—14 HEXTRE R 2 5.6%—6.2% , ] UL, 53170 W2 b ik 2] — 5 T AR
S, FERE R MR ALN SR N M TR, MR W A8 I oA Pl 25 T R 174 R I 388 M Tl = 1 5, > 080 910 0 b T R GA 3]
Ohm® Ze A7 B, WTE I b L RE A% R B L BT S AR R L 2 At T R P 39, 2 L5 i 19 T e 0 R B
HAR, WEEA IR T PR IR AN AR SR A AE , DRI > T8 18t 1 R 5 81— 2 I AL | o3 k15 Y 8 7 e T A
FE S5 T8 IG5 OUL T AR T8 ER, 38 Az I i P ol e BT Xt v 3 9 AR PR AR
B P ER . TR1AS F 22t b 70 0 500 P ok b 52 00 0 1) DK TR ] TR R ) SRRV | P DAAS HE 2 B e i
1 ( Dispersive ) 17 2Hb AT Jmy % 88 A~ 385 T P15 1) o3 T 1 R 000 B R (3

22 3R ( References)

[ 1] EM\EE, 9N &, B8, TN Jbat il Real kg T AR A i e, TR XERS S, 2006, 20(1) ; 27-32.

[2] LiuYB, Liu L, Wang X L. An integrated GIS-based analysis system for water environment influence on the urban system around lake areas.
Procedia Engineering, 2011, 15 4681-4686.

[3] e, R XVUR, SRBTER, WOREA. i oot i DT B K 4 Jol 30 /N SAG BN 43 A, AR R 22440 HARREE, 2004, (3):
105-114.

[ 4] Nishimura N, Nomura T, Iyota H, Kimoto S. Novel water facilities for creation of comfortable urban micrometeorology. Solar Energy, 1998, 64(4/
6): 197-207.

[5] e, BERE. WP MMES MG R b BRI R Y. EFAGL, 2007, 26(4) : 555-560.

[ 6] Wang CY, Zhu W P. Analysis of the impact of urban wetland on urban temperature based on remote sensing technology. Procedia Environmental
Sciences, 2011, 10( Part B) : 1546-1552.

[ 7] Z59%, XUER, 5. Jeatlm e st B i i i m AT 7E . JERPI 224, 2006, 49(1) : 69-77.

[ 8] Yohei N, Toshiya S, Miyanoshita K. Effect of green apace and water on moderating urban heat island in Koto ward, Tokyo. Hosei University
Research Center Media Education Research Report, 2011, (24) . 86-89.

[ 9] &t X, 200, Rai, WaE. JURTE Z i PR BUIR KB S s LR 3o Al Tl P8 B PR . BT R 2440, 2005, 16(3)
357-366.

[10] Hou P, Chen Y H, Qiao W, Cao G C, Jiang W G, Li J. Near-surface air temperature retrieval from satellite images and influence by wetlands in

urban region. Theoretical and Applied Climatology, 2013, 111(1/2) . 109-118.

11] Sun R H, Chen L D. How can urban water bodies be designed for climate adaptation? Landscape and Urban Planning, 2012, 105(1/2) ; 27-33.

12]  Z=45", FFENG, 20, BRUEE. ST P KRR USROS, KAAFRE, 2008, 32(3) : 552-560.

13] FEE, TRz, B0, TR TR M R RARIRE R R, 4, 2010, 36(12) ; 94-101.

14] Sun R H, Chen A L, Chen L D, Lii Y H. Cooling effects of wetlands in an urban region: the case of Beijing. Ecological Indicators, 2012, 20 57-

64.

http ; //www.ecologica.cn



