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Effects of riparian buffers of North Mort of Beijing on air temperature and

relative humidity

WU Fangfang, ZHANG Na* ,CHEN Xiaoyan
College of Resources and Environment University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: The study explored the effects of urban riparian buffers (RBs) with different structures on air temperature ( T")
and relative humidity (RH) in the North Mort of Beijing. From May to October in 2011, four RB types were selected on
both the north and south RBs based on structural differences (such as width, slope, plant species, vegetation coverage,
and distance and height to road). By both sides of the roads vertical to these RBs, the corresponding control areas ( CAs)
were set, adjacent to surrounding different urban land cover types. From 8:00 to 18:00, 10-hour measurements for T and
RH were taken in different RB types and their CAs on sunny or cloudy days of late each month. Statistical analysis was used
to test significance of differences in T, RH, and Thermohygrometric Index ( THI) between RBs and CAs, between north and
south RB types, and among different RB types and cross sectional zones. The results demonstrated that RBs had significant
adjusting effects on T and RH compared with CAs, and could effectively improve human comfort. Firstly, from May to

September, T and RH for RBs were extremely significantly lower and higher than those for CAs, respectively. Secondly,
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most daily variations in T for CAs showed a bimodal trend, but they had a single peak for RBs; the highest T for RBs
occurred between 14 :00 and 15:00, which was one hour later than that for CAs; RBs could significantly reduce the highest
daily T, although it changed the lowest daily T little; meanwhile it could also effectively decrease high—temperature days.
Thirdly, daily variations in T and RH for RBs were less than those for CAs. These differences depended on season, that is,
the adjusting effects of RBs on microclimate range were especially strong in spring and autumn, but not in summer. Finally,
THI for different RB types were significantly different from those for their CAs: all the CAs made human feel uncomfortable
in the summer; the south RB types could effectively enhance human comfort level in June and August, and the north RB
types could also do that in August. The results also showed that differences in adjusting effects on T and RH also existed in
different RB types. Firstly, south RBs had stronger adjusting effects than north RBs, that is, T and RH for the north RB
types were significantly higher and lower than those for the south RB types, respectively. It was mainly due to tree density,
canopy structure, and riparian width. The wider south RB with higher tree density and denser upper canopy could partly
block direct solar radiation. Secondly, the differences in T and RH among different RB types changed with seasons: there
were significant differences in May and October, but not from June to September, related to vegetation coverage, riparian
width, distance to the road, and surrounding land cover types. When vegetation coverage was higher than a certain
threshold, its increase would not obviously influence T and RH for RB. Wider RB with open surroundings and larger
distance to road would lead to stronger effects on microclimate. Finally, the differences in THI among different RB types
were almost the same as those in 7. In addition, there were no significant differences among different cross sectional zones
within each RB type because of the limited RB width. The study may play an essential role on ecosystem service assessment
of urban riparian buffer, and further provide theoretical basis for the planning, restoration and management of urban riparian

buffers.

Key Words: unban riparian buffer; structural index of riparian buffer; surrounding control areas; south and north riparian

buffers; air temperature ; relative humidity ; thermohygrometric index; vegetation coverage
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Table 2 Classification of Thermohygrometric Index ( 7H/) and human comfort level
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Fig.3 Daily variations in air temperature and relative humidity for riparian buffers in the North Mort of Beijing and their corresponding

control areas in different growing seasons
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Table 3 The ¢-Test for significance of the difference in mean ranges of daily air temperature and relative humidity between riparian buffers in

the North Mort of Beijing and their corresponding control areas in different growing seasons

H RT3 22 AR X I BE AP 2 2

Ay Mean range of daily air temperature /°C Mean range of daily relative humidity/%

Month it Riparian buffer | XPEI Control arca P 245 Riparian buffer X HAIX Control area P
5 6.2 7.6 0.023 * 10.2 10.9 0.019"
6 7.4 9.1 0.140 27.5 28.0 0.788
7 5.0 5.9 0.141 15.8 17.1 0.434
8 5.2 5.9 0.376 23.1 23.3 0.922
9 7.0 9.3 0.001** 20.0 21.7 0.446
10 4.6 7.1 0.007 ** 11.7 15.7 0.001 **

KIS REAR 2 80 (B 6 A N 60) ; « FFEFIKEEIKT-(P<0.05); * = F£IEFIEWEEKT(P<0.01)

AR ZE R (R 4) o XN IR REAT SR A TR 200, BARIL R AT B2 B 267 K (BAE R R
RER NI TR] A, B 1)U 2 S T — D0 30 5% g i 1] ) 9] 2 07 i 28 3 e 0 11 i P 07 1] F) O FHT 990 B IR 3
R PR v , A R B AR 5 T e B P K, SR T A B AR, i b SR 1 7 - A B A A T
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Table 4 The t-Test for significance of the difference in air temperature and relative humidity between south and north riparian buffers in North

Mort (SRB and NRB) of Beijing and their corresponding control areas (SCA and NCA)

o IR Air temperature /°C FAXHEEE Relative humidity/ %

Statistical result db )= JeEXTIRIX R R R X b a2 LR pEA X
NRB SRB NCA SCA NRB SRB NCA SCA

YI{H Mean 27.6 25.6 29.9 27.7 39.2 53.4 33.7 47.7

Fri#fEZE Standard deviation 6.3 5.7 6.5 6.6 13.6 19.9 11.9 19.3

P 0.001 ** 0.000 ** 0.000 ** 0.000 **

FEAEL Sample size 240 220 240 220

2.2.2 FAUASFEIZERIT BT B9 IR R 25

S SHE I, R AU (R 2R f Ay 22 B e TR L A 2 S B 2R I 5, T R VR TR o 7 R k — T A
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Fig.4 Seasonal variations in vegetation coverage for different types of riparian buffers in the North Mort of Beijing
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Table 5 Multiple comparisons of significance of difference of air temperature and relative humidity for different types of south and north

riparian buffers in the North Mort of Beijing

SR Air temperature /°C FAXF R Relative humidity/ %
Aty dei R dei i
Month North riparian buffer South riparian buffer North riparian buffer South riparian buffer
N1 N2 N3 N4 S1 S2 S3 4 N1 N2 N3 N4 S1 S2 S3 4
5 a a b b a a b b b b a a a ab be c
6 a a a a a a — — a a a a a a — —
7 a a a a a a b b a a a a a a a a
8 a a a a a a a a a a a a a a a a
9 a a a a a a a a a a a a b b a a
10 a ab b a a a b b a a a a b b a a

FEASE N 403 ARIBZNE T4 (a,b Hl o) FRA R 225 B35 KF (P<0.05) , H a,b il ¢ 75 BRI R B A EUE R /DR RN a
<b<e; —: T RS, R 6 A S3 H1 S4 (402 K

2.3 DT PN A A T DX I I 2

J5 2253 MBI | 4520 F2 At S 3 A BT T X (R B T B R g ) BRI B 2 R SR AR TG 3 25
JUAE A R IR DX (R 2854 AR S AR o AN R ) 6 2 ) 66 T P BILPE o ( 4 v KB AN W] 2 i
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Fig.5 Seasonal variations in Thermohygrometric Index ( 7HI) for different types of riparian buffers in the North Mort of Beijing and

corresponding control areas
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Table 6 Multiple comparisons of significance of difference of Thermohygrometric Index ( THI) for different types of south and north riparian

buffers in the North Mort of Beijing

Ay 3t North riparian buffer i South riparian buffer

Month NI N2 N3 N4 s1 S2 S3 4
5 a a b b a a b b
6 a a a a a a — —
7 a a a a a a b b
8 a a a a ab a ¢ be
9 a a a a a a a a
10 b be ¢ ab a a b b

— MTREIEH, RIFE 6 H S3 1S4 B 5

HIE, AT AT s i MR B R B — T B R IE S I, 1 e, 5 B R B R A A D 3k T v )
FEERERTE , 1A R MR T A BRGNS G B, DR, 5 23R AR 22 AL 5 i A AR T RE Y )R
TET IS8R 0] 4 ) AP AR B RO, i il A e R B S rp e G TR R I O, A B
BT A A 2R, AR ety X it 88 B A9 1 R, A, (1) A3 RO s A2 L BR ) TR A
FEICIEERNN G , 3o o ] 308 i e T o AL 0 o i PR OR S BLRR 70 DO B, (R 3 E A b i R, (2) % T Rl =8
(A1 ES A A AT ety DX, T3 sl G408 o0 o M A i 8y IR AR 2L LA 2 ATy, LA R OR FHER S, (3) X
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