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Influence of Vegetation Structures on Winter and Summer Microclimates of Urban
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Abstract: Urban green space plays an important role in improving the urban microclimate and alleviating
the urban heat island effect. Different plant configurations, greenbelt forms and vegetation structures
will yield different results. This paper takes Harbin, a typical city in the severe cold areas, as an example,
adopts the field measurement method to observe the microclimates of the green space in residential areas
with different vegetation structures in winter and summer. It carries out in-depth study on the regulation
performance of different vegetation structures over the microclimate, and makes comparative analysis of
the air temperature, relative humidity and wind speed under the influence of different vegetation structures.
The result shows that as the vegetation structure becomes more complex, the shelter effect of vegetation
on winter cold wind and the cooling and humidifying effects in summer are enhanced. The study provides a
reference for the landscape design of urban residential areas in severe cold regions.
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Fund Item: National Natural Science Foundation of China “Theory and Design Method for Cold Areas

of City Microclimate Regulation” (No. 51438005)

SRUERS W T ZE S IR ORIl B AR BT R R B i AR 45 B i

e ORI EEAEA . BPRRI: A
(7] 2 [ A7 Jaj P 3t 7 O 8OR R B 8
EE, SRR, A5,
ot s AR AR R P R AN
BEUHRAELHE A TT LA S5 UROR s B gRoR
R AN A T AR RS AR AL I Tl A 8
e N ETEBUR BE SRS
Al JR X LI FEE VA B R T, R

E S EOR iR S SRS il e A ]
B 3% 5l =R ETE 1C K
RN Tl B R BOR AT A R =L oK 2
L. Akm &b, AL 28 AT BEIE 8 (1 22 R
g B, AR X TS AR
TR CIRH 2 EAR G EM Y, ™
FEH DI T I PROE R 55K, B
A6 BRI B 368 Ji A X B 2 30k i 34 57 A=



(¥ 7 THT S0 LT 2 5 tH ok 2

EIRWE UL RAR W T aR O T R AR AR R, AR
HE— 3B RN ST S8 R 75 M 1 A A o 0 J A X Ak vt
O AR, PR LR, S ERRITHEHAT
THIRHEFC Y, Mo TR I X BRI . R
T B0 22 SR EAT T 7840 OB 9T O, R LRI U ¥ B AR
AR TT, (E R Z 6 45 A R S S B IS5 (1 SR 7T . A HE AT
DA 5 b XS TR0 T I TS B TE DX, X AN [ R 45 4 S 7 o £
DX () AT & BRI ST R B S, A5 AR R 45 4 5 i i
A DR B R BR Y, T4 5™ S DXl T A X A Sl sk, DA
L X IR S, PRI T AN B AT

1 W55k
1.1 BFFEXT4

W RTER AL R E S A X, DU, AR K HE N
RIKE RS, BRERER: &FRAHFRE -16.9C, EFEH
AR 23.8°C L RS, M/RIETAURERIT Thn® 1 /N G
B ST RR) 43. 7%, S SRECE S B, 2040 TR
X, EHAEN, FEEIPCR ADIRF UK, X Leag i B A
S H TG B 0 2 A0 2 AR

R RFETEAS AT, b A T TR HEA . Bith,
TeAR—HEAR FoR—Hilth . BEAR—H M RITR AR —HEAR—5 0 7 FiE X,
AN SR AT B 25 77 AL AR =8 A B A )2 00, T HL AT RAAS
[ P2 P 0 5 R 83 Y o AR SR AR 0, AR SO ENS RV I,
A D% LR G5 0 (B, BER + B, JROK + BEAR + HiHh)
YR G, R LT AN [T A 45 R R B = R 52 e 22 5
1.2 A5 A

MEHY 2 AR | A J P 2UAR ) SR BEARE (2 2R DIX,
BHEI N TE) « ALEMAR. (HAER AR RN RIS
G PSR ) AT 6 LA 78, Wil 1. A | o R A A
Hh O 3 (R A S M B TR E R A, BT 6 5K Bl ) S () 4
AT AR /N HLDAHEAR + BEHb g &, bR Rt 7E R & 43 X 1)
N EEATE 3N AL, TR 3 X EG, o R4 RO gt G X

BN, RAATFHERENA A, RO AT M; RI. R6 5 R3. R8N E M 4%
HoXTHE A (R1. R3ATFERLA S, R6. RS AFERAS) , Wk 1.

BT MG RIE AL SR SR BN T S, B A X S A P 2R
P2 B RAFAE R IR, W R S R T B, T
KALKY (Pinus koraiensis) ¥t (Ulmus pumila) « 5-Mll (Salix
matsudana)- [AME(Betula platyphylla)s, & FHEEARG /T & (Syringa
microphylla) &M (Forsythia suspensa).#s%Mi(Acer ginnale)%s,
REHONFACHAE P AEARTETR, R I AR PR A B, 73RN
U I [ — o R 2L P ) B AR R SR AR [, EAC A DU/ I B
¥ (Buxus sinica var. parvifolia). ] & N HIBEARRE, JI S HKITEA

L AP M S 1 -/ Special: Urban Microclimate and Landscape Architecture

1 W RS L

Tab. 1 Characteristics of vegetation structure measurement points
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Tab. 2 Measurement dates and weather conditions

P H AU X/ (m/s) W /°C FHXVRE /%
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Field measurement points distribution
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Tab. 3 Average temperature, relative humidity and wind speed at different vegetation

structure measurement points in winter
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FAXSRRE /% 54.36 55.82 57.91 57.89
K/ (m/s) 0.70 1.17 0.60 1.58
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Tab. 4 Average temperature, relative humidity and wind speed at different vegetation

structure measurement points in summer
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Hourly variation of air temperature at various vegetation
structure measurement points
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