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Abstract We discuss the effects of composition and spatial distribution of patches on microclimate
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in the riparian zone from Mencheng Lake to Lianshi Lake along Yongding River in Beijing. In

August 2017, we measured the three microclimate indexes, land surface temperature (LST), air

temperature (TP ), and relative humidity (RH) , within each vegetation patch in the morning, at

noon, and at dusk, respectively, on the same sunny days. Redundancy analysis and stepwise

regression analysis are used to determine the main factors affecting the three microclimate indexes for

different vegetation patch types and how they affect. The results show that, compared with roads,

plants significantly reduce LST and TP and increase RH within the vegetation patches. However, the

differences among the three vegetation patch types are not significant. LST, TP, and RH at the

three times are affected by the characteristics of both vegetation patches themselves and their

adjacent patches. However, these relationships at the same time are not always the same for different

vegetation patch types. At noon, as the height of herb increases by 0. 1 m, LST within herb patches

reduces by 5. 11%. As the shrub coverage increases by 10% , TP within shrub patches reduces by
2.50% and RH increases by 10. 82% . As the adjacent tree coverage increases by 10% , LST within
the mixed herb and broad-leaved patches and the herb patches reduces by 8.26% and 44.98% ,
respectively. As the adjacent road area increases by 10% , LST within the mixed herb and broad-

leaved patches increases by up to 6.00% . As the distance from the river decreases by 10 m, RH

within herb patches and shrub paiches increases by up to 9.32% and 2.01% , respectively. In

general , the index interactions or additions among different patches have more significant influence

on microclimate than single patch index. The results provide useful information for ecological

restoration of riparian zone and landscape design and planning.
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urban riparian zone; land surface temperature; air temperature; relative humidity;

patch composition ; spatial distribution; adjacent patch
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Fig.1 Location of the study area
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Table 1 Indexes for central vegetation patches and their adjacent patches
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Fig.2 Comparison of microclimate indexes among different types of patches in the morning, at noon, and at dusk
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Fig.3 Redundancy analysis results for relationships between microclimate indexes and patch indexes
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Table 2 Redundancy analysis results for relationships between microclimate indexes and patch indexes
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RAHACPA > PAR > PAHC >
2 HH>PAR PAR>RAHACPASPAHCSRATACPASHH
R HHe> g >HAHL> PHer RATACPASHH,,
R pARSHHL SRAHACPASPAHCSHC, NDR>RASACPASRATACPASHC,>PATC>  NDR > RASACPA > RATACPA >
K : : PAR HC,p>RAHACPASHH .,
RATACPA > PATC > RAHACPA
FEM HHp>PARSRAHACPASHC,>RATACPASNDR  PATCSRATACPA i e g
cp
i N - PATC>PAHC > PAR > RATACPA >
HLE PAHC>SCop>PATCSSHp>RASACPA PATC>PAHCSC > PARSRTACPASSHey oo 0
SCep> RASACPA > PASC > SHp >
A 4 PAHC>PAR>PATC>RATACPA>RAHACPA SCcp>RASACPA>PASC>SH (,>NDR NDC}: cp
RASACPA > SH,p > PASC > SC.
i PARSSCp>PASC>SH p>RASACPA SH ., >RASACPASPASCSPARSSCp o >SHp > FASL>Shep >

FE LA AR BOOR R AR AR A DL T, R B B
HC., & ¥ m 10% , J 4 LST FEAK 1.19% ~
2.74% ; PATC F1 PAHC &:34H1 10% , FP 4 LST #i
KT I AR 8. 26% F1 10.72% . RATACPA 414
B, FRAE TP FEA 11, 63% ~21.92% , H4F RH 1
B11.12% ~20. 17% ( 5V B{EAH He 3 ey & 43
I, T ). PAR &340 10% , #14* LST 34 jin
4. 82% ~6.00% , /=2 TP e KN 22.32% , 7=
RH 5 KRR 13.79% (K 3) . filan, FE s 19
110 (X BB BEHA A 245 451] 158 B - L 5E A5 H00) /)N
SEFEAR B RE ], R AE B 1 (c) A B 2R A
B 4 R ZHHRECT /e BES 10 (% LST TP
AL BEEE 19 K 1.60 C F1 0.69 °C, RH &4
3.80% ,iX 5 HFEE 10 A PAHC F1 HC,, 4351 L BE
He 19 B4 34.56% F10. 10 m A 5%,

3.4 EAXBIR

HRAE RDA HE/F B /NS di br 5 BEH 4 4L
(1) e £ /N T AR ) B e e LAk 11 AR
T A5 R A BRI X BRE e R 5 8 2 P R AN [ st
ZI LST TP Fl RH K24 85 K% i 5 SR Tr A
X} LST A4 /N fH X TP Al RH AYRZ IR K
JCHAEM B S R, T B T ARG R AN [R] B 1)
LST, .= TP Fl RH Y52 w48 K, BRIl R 5

(NDR) Xf 14+ TP F1 RH i fe K (& 3(d) .3
(e)F3(f),%2),

B A1 43 B 45 SR 3 W, 52 i) B A4 40 B B
LST M BAEHOR BEH O A P A KRB (HH, ) 5
SZIA TP F RH 1144371 2 20 3ol 7 A 1R A A 4 T
FH(PATC 1 RAHACPA) . 33 B8 %55 /N 4 5% 1) ik
I AR RS H A AR B 1] 38 B RGNS A
1 5 e R @ 2%, 40 HC,-HH,,, HH_,-PAHC,
PASC-PATC, HC,,-PAHC-PASC-PATC, RAHACPA-
RASACPA-RATACPA-PARr, [Alf], SR A7 S PR
XF/INFUBER AN .2 AR AT Z (8] A 58 BAR T
REXT/ VA W50, an, 5 4R TR AR F 4 4k
TEAFH A PAFREOM LST AUSEIR AN K (RDA 2551 )
HARIRTTA S SIS A AR 158 BAE (40 PASC-
PATC)XF LST 5200 2, AN B T AR, 18 % 1 AR
SRR AR YRR A ROIR I sl SIS 4 7 T 1Y)
JnAn (40 HC,-HH,, 5 PAR) {32 5 /E H (0
RAHACPA-RASACPA-RATACPA-PARr) %} /NS A )
AR, BRrh/FER> NDR $8 20005200, NDR
7332 VN VL 7 3 | e n VW O 1851 G e )
22 HAEH (40 HCp-HH,,-PAHC-PASC-PATC-PAR-
NDRr(NDR Ff8%0) #1 PAHC-PASC-PATC-NDR ) %}
FEmERT Y TP A1 RH A BB (£ 3),



537 &

=S
b
gy
z
.ﬁ&
I
ﬂ

614

G NN S2F NIAN Y1568 AV S2F YV T WU BRI °00 0>D10°0 2% + 10 0>> 1000 2 o * 100 0> s TR

wo 8P DLVA-DSVd YEp T+LT T9=HY W
e §6°0  DSVA-YdOYSVH-*VHS-*708 XTr T+17 79=HY £ 10 95 X96°L-87°8¢=1ST
0 DSVA-DHVd XSS P1-00 $€=dL
0 AN X€0°0+0C TE=dL.
* 8r°0 AN YI1°0-€8 ¥9=HY v 0 PHg-408 Y16 °T-9€ 9¢=dL dap Y
w970 g X6t 9¢+88 "LT=HY o 60 0Svd XLS S-Lp"Sg=dl,
s L0 P19 *8vd-1708 Y1891+ XLE 1T+ "Ch=HY = 09°0 g X6 '8-$8 0r=dl
I -V d-DLV
w0 .Umé.u%w. nwm_mwﬂm X00 1-8 "Lt=dL By
€0 OLvd b b-L1 TE=dl.
* 070 YHDLVA-DSVd-DHVA X6 €T+TL $9=HY 670 PHH-H YITT-111g=dl. W
w7670 TYAN-DLVA-DSYd-DHYd Y6T 0T+9€ $9=HY ok g AOCAVEOIVEUSV X9T687-€€1E=dL  *  SE°0 VYOV YI€T-69 TE=1S1
OHYd-*HH-*"DH -VAOVSVH-VdOVHVY
190 DLVA-DSVd X€6°68-81 TE=1S1
w050 HH XSE §~€S 5€ =181 ey
w660 OHVd-"HH xww.z-:@?i&& ¥m
ok 050 HAN DSV Y01 '0-"XO1 €1++0 65 =HY s 9°0  4Vd “PHH-POH XL TE+'X9T 6-L6 06=1ST
* €0 VdOVHVY Y6T 0+90 9L=HY
* 70 " %Mﬁﬁwﬁ% Y10°1+08 9L=HY vE0 Opy-Ooy Y86 °1-95 "Lg=dL b
* 50 uvd YI1°07-8¢ 6L=HY 1£°0 uvd X666+6S97=dL % €£°0 OHVA-"HH X09°2-9952=181
6670 qvd X ST0°01+11 °€6=1S1
* 1570 OLVd-DHVd XI18 71+99 79=HY w10 DLVd-DHYd X €99 °G1-11°¢6=1S1 -
* 670 DLVd Y60 TI+60 T9=HY ok SA DSVd-OHVd XSUL-€€°1¢=dL #1670 OHVd Y6 9-€L PE=1S1
ok 89°0 OHR-PH-H1-01a Xtb 'L9+0r 19=HY ook SL0 DHVd “OSYd “DIVd £X70 €+5XP1 €+ XLTS-SS 06=dL #++ €50 JHYd-HH X¥T1-0S €€=1S1
0 OHVd X19°8-9S S¢ =181
w00 DLVADHV 959 €E+X 89S 4T -=IS1
s €670 HYd-"HH-"DH X61 T-01 ¥€=IST A
w670 VAOVLYY YLTTI+SS 09=HY ok 80 VAOVIYY XSL'E-9€°TE=dL % 6570 SUVd “POH X19°LI+'X€0 8-€7 Se=1ST
' gp0 DLVd-DHVd X6S $1+4S 7L=HY s 60 OLVd XIS °€-€9°17=dl
. Yd-VAOVLVY e . WV d-VAOVLYY e ) . IR
wo 9P VOVSVIVOVHVE YT0'0+90 SL=HY s 860 VOV OVHVE YI0°0-6¢°L=dL *  8€70 DLVd-DHVd XY10°L-£9°6T=1S1 e
w890 uvd X06 ‘91-8€ 8L=H¥ s 09°0 OHVA-*HH-*"0H Xer0-8°Le=dL = #770 OHVA-*"HH X68 7-8L "St=1S1
s €970 DHVA-THH Y06 '1+0S €L=HY 09°0 DLVd-OHVd XSP§-LS°LT=dL = 6770 OHVd XeP -9 92=1S1
d A X Y d A X YEEE 4 ¥ X Y g BB
(M) U Y (dL)®Yy (IST) B 31

saxapul yaed pue

SIXIpPUI JLWI[DOIIIW UM SAIYSUONB[AI UOISSAISAYY ¢ Bl

% X Ef[El GH Bl Z B 5 BEE S/

€ ¥



451

T A5 L IR AT 14 SRR SR 25 ] 3 A1 0 /N A B

PAAE UK E TR 2 S 1 615

XPRUAAE Y BES 76 H A T8 B35 A A2 1 1
MR, HH., B30 0.1 m, 128 LST &% K FEAK
5.11% ;PAHC F1 PATC E:35 1 10% , 14+ LST &%
K43 5l B I 33.61% Al 44.98% ; RATACPA |
RASACPA H1 RAHACPA &34 1, % LST £k
I3 WA 36. 89% 29. 74% i1 30. 86% , PATC
HEHN 10% |, 206 RH f2 R340 23. 63% , TP &A%
1.38% ~1.57% ., PAR &840 10% , 4 LST 14
Jm9.38% ~11.73% , 45 LST F ARIG N 27. 67% ;
NDR £ 10 m, 14 RH 34101 7. 21% ~9. 32%
(F3) ., filan, EATE 623 Fl 621 M4 K245
BT, BB 623 19 LST 1 TP 4351 1 BE
He 621 24 2.39 CH10.71 °C ,RH 2 3.43% ,
X5 B 623 #) PAHC Fl PATC 435 L BEH 621
2 4.91% F1 4. 37% £ %,

3.5 EARBIR

HAE RDA HEFF B b /NS48 br 5 5 B g 4L
(1R & £ R/ INTT R A BRE e s L 408 38 A 50 o
AR X B B N BB 2 2% (1 K % LST TP F1 RH
BIEABREm, BRILZAh, S8 5 AR Y i Fr
AXFELE LST TP Al RH, UL S W47 LST, i A
B, T8 T AR RS I LST | LR 5% i
TP F1 RH (Y52 8K, BRI B 25 %) b 4 TP Al
RH A 520 (# 3(h) 3(i)F3(g),%2),

B I A S5 R R B 52 e HE R BEER LST TP
FIRH %) BRAEEIOR BEH ok S 3 AR 35 (SCp
PASC) , X} TP Hl RH 51 i 3 1) #4855 Hoh
FEEZ 0] 1 28 FAE X /NS 0 5% it AR I 2

U SCp-SHp , SCp-SH,-RASACPA-PASC , PAHC-

PASC,PASC-PATC, AL Al U, A5 A7 S B g
(40 PAHC F1 PATC) X ff 27 F 6% 6 TP F1 RH
SIS i 2 (RDA 2551 ) (B EATS B BHE AR
09732 HAEFH (40 PAHC-PASC, PASC-PATC) %}
HZEFIGSE TP D RH A9 52 35 I YT I 28 Xof
HE TP R RH 335 5% M) 5 AT I 5 5 AR Bk %
AR Py K i A0 AR IR 9 52 BAE HT (SCp-
SH,-PAHC-PASC-PATC-PARr-NDRr) X} . /& 1Y
TP WA W EHMW (% 3) .
XFTHEARBE 78 HAh A8 B+ A8 1% L
T,SCp BEHETN 10% , Ho 2 FGSHR I TP S5 KRR
24 2.50% , "4 RH S K340 10. 82% , PASC 1§
PAHC 40 10% , 1 24F TP fit KR 4. 50%
RASACPA BTN 1, 58 RH FH KN 6. 42%
NDR %[ 10 m, P4 RH 8400 1. 77% ~2.01%

(%3), filan, FEAKBEH 613 F1 619 B4 K £
BEHEEA 55T, BEB 613 Y LST 1 TP 43 91| kb
BEde 619 i 25 0.17 °C 1 0.42 °C, RH & 4
2.28% ,3X 5 BB 613 A NDR b 619 /N
17.22 m B X,

4 g

4.1 EIEHIEHR/NSEHEZE

WFFE 25 T2 0, 3 M Bl BB 0 30 TGI8 T
K-FEARNEY) ALY, 8 2 AR, Hom o 5
FAE AR B0 0 = 28 (1 RS [6] B 0 B LST TP Al
RH RZ AR KM, LG A Bk 2% 1 ok
B, BT IR A T R AT 2 T 8 ¥ A7 A
BRI (B A 58 3 B, R Bl 1 A
1 m 55 Y R P /NS f EL A B 5 ) o3 T 1V 3K
N, SIRAHIHEAA L, AR ) 5 A 55 19 I
S IF HE 55 3K, SO AR I R R
A ) S5 B S8R 58 A AR AR, (X R 8D 6 S5 )
WCBE SR ) e W e )2 ek AL AT S K BH 4
SR, BTG T ] 2 A P B e, DT RIS LST 5%
TP B 2 WO R 33 0 R B4R 5, 3103k i 2 1 19
B S 0 43375 3k 2 1 3 3K M T E Al A 2 e R
IS BRSOk M T, R KR T P e R
A PR ARG )2 T O F b i 1 i AR EL 3] D e 2 T
b T T R A B 5, AR ST i il it
ZR IR FEHE A b 8 7K 3 BUR B R R R b 7
FUHFERE R, T AT eSS it J S5 Bl RH 9 [
FEAR TP,

BEHE PN G /NS At 32 B GBS K L THE K N
A 5 AR S, SR, X AS () 2 7R A
Bl BEBRL P A [ B 2] () R[] NS A A, HL 37248
B B S e AN AR A a0, R S I
TP Fl RH 324838 A7 AR S2 M 458 ST A ; 1 Hh 4
I, AR BB LST 32 4B TT A Y S0 5 TP
1 RH K, HE AN Y BEI LST 32 5 He N 1 9
(A IEABIRAE ) ) A2 K LST o A BH 8 5
ARAR I KN G TP BRI o A B K BH 5 A fe i,
T8 2 R WSO BH it g o S it LST 20 vy, LA
FRIREE T TP, AN R AEBEH AR N A B 2 1 Fr
A T4 45 IR A, BEBR PN A0 T RE TR 4 K T
2, NI = A2 28 Sl 5 e 25 SONABIGE A B
g B FULAE 3, X LST 72 A B R i g L7
[ s, b T R MACEI IR =2 I, T 3 e R e el
AR IR (RS 30 b 1T R A A B i 0 6 B3 )
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SECE I RH SZ R0 A5 s 55, D A, AR
T BEL) LST Wk e T 5 i A AR B v/ i
5 RRIRTT AT 5y T B A AT 25, DA R A1 B AR A
PIBEE P LST 3 {H 33 ol 52 il AN S B e oAy o 7
B A A8 1 ) S S X LST (RIS

AR S MR 25 [ 3 A i 456 45 1 I 1 AR L A57)
FEERIEE S 2 RO - S5 AR AR A B B ) /)N
SR RKem B, SHEpT8REHLL,
S TR BE - T8 B ELA S AT %) S S S B 5 P e e
e R, I RTE B LST A1 TP 5 T AH 48 A
PEBE M RH D BAR, H I [ X6 AH AT 4 36 B
PIANTR] /NS AR B 19 5 I AS S AH [R], LST i 52 5%
M %5 TP A1 RH B8 K, Jb HJ2 5 2 v /7 MBS I A
T B REAR, B B M Z R 5 4R 5
AR LST L FHRIZY, 38 6 M 3 h A — A4~ B o 34
U8, 38 33 25 SR T AR SR BEBR Y LSTH

T B A AR BEH (%) TP il RH A7
B, PRI B AR AR 10 m, RH S5 K3 0
9.32% , TP fx K &AL 0.89% , 7K 1A Y $h 25 1 45
R, WRSCRH [ ) A o TR R AR A e, FLTRL
i, e, AR LR TR 78 K T — o
i TR AR B R & A1), Tk 5 0
B, P S, 5 E B IX 3T A T K A AR A 28
e, PR, B0 52, TP A%, RH Bt 5
Ah, 5 BRI A R BESLAL L, SA A ) A
ARBEH EZS BN, Tom RIS, % B M
T B KA BT 32 LA/, T Al X3 TP Al
RH = A 5K,

AR BERR (1) /N A AN 2 S A 7 5 A
B RN A FAR I | % T RRUR PR T B B A G 1Y)
BRI 3 37 1) 30 B B R 2 [H] I 21 1 2
W, PERZIEOLT ,JG& s =0k, Fln,
XPHRCFEEEH TP Fl RH, S48 PAHC B35 506 H
iR {H PAHC 5 PATC 32 HAE 109 5% i 4
F RS PATC S B0 Ho b b 3% (0 L i 3%
PEAR I PAHC 5 PATC WAL G455k, i TREm/N
SRR A w2 2y, R MEDL/ NS 2 5~
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H TR I IX e 20t N TR 5 A3k il 2
WASAE, HhmBE TRERZEET TR
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M i A= A8 2 SR H A — SR AR AR il
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AR AT /NS ET 18 8, R h A I 2
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MY 25 8 e A TR B ) | BAR BN NS
BEAEbR , T BUB 2R G /N AT I

B B AR AN , AR AIF 5% 25 SR Al T 3R 45— 2
AR SRR A, BN, 1) M5 £ )2 7 Al
BT 45 # TG R T I LST A TP, $2 5 RH,
2) B REAL 1 /N ERNG B RS T Tz AL,
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