F @ % 201508):109~113

g - EHRIEH -

DOI.:10. 11937/ bfyy. 201508029

BT R ESINRE ST th

TR OEY, KRR, 2 B

(L WM LB ZAR SB35 #N 21300252, Rt RAL R2E BHRSIRSERL 242 e . V175 BIA 210095)

W EARTEMBUGAESHR, 0N TRIKXRBEMBAULAELZHHEORE, £
RAMAFR AR EVIN T BTRGAH 7T A A, 036  RBRTHKE N BKEKR AT A,
FHRBHELFERTOEDSHRE BRI AFTLEART TR, MEETREURF A FHEE
EAB & B, @it AHP F it T o R A R B BTG A Sk ed a7 = KR4 B & 5 7)
BTG R B AR R AT B B TRGN Z R 2 BOR X7 T &t Ao

EERA,

KW B SRAL; A AThEE; AHP; BREI &R
SCRRFRIRAD: A XE4E:1001—0009(2015)08—0109—05

hESHES:S 7315

W& SRR IR O PO N =I5 5
AR UL A R T A of 4 ] A% RO T H B AR P 95 4 1) A
FEER T TR R AR R RS E e T A
DI ZBIMORERZ (50T . BB RS R R IR,
HIEEE AR E B RS @A S ERT, &R A
FEIRBE R 0 R R . R A b B U Y R T 4t
PRS2 A FRBE ) SRR 8 2% 7 A AT, B AMR £ [ 558
JER N R ERTREAL A T RAFHIBOR . £/ 30
FRBE RN T ERERTUSRMIFITRT KB M5
FE, HA PR E 1 12 R TR AL 77 T 7 O 2 2% SU K 5
WK ZEMEEA I 00 MERBGHER TR AR, 3K
B R B RE T R BRORR T 0 35 4 2R AR
FERBASEAEERFAMBRKE ERE T &
PR ISR R TR L TR

| Sh R TRER AL HHE BT I » B TR A M B3R T 8 ThU 4
AR IR T HEAK LK B 0 L RE R P 5 3 T A 5 R L 25
KGR MY ZHESAS . RERTUERLK
B AN TR A B B K T R IR AL A S T R A
ZUEA AT, Ve A4 28 S K R 5 2 U
B/ IRE T FRR ST RE 4 07 T R R TR AL Y A2
B, WSV EESN TR TSR K
T S S TOUE B A I BE IR PR K AR B IR T AR AR
WG YT 4 A T7 T B R AR . 2 T

FE—IEEEM EHEA78),. B AL, Sl #K AT ZNEFLES
AR B IRR L ARR S F AL T4, E-mail: 670035337 @
qq. com,

BEE&HB: M ITFRELBEAFTHA B YNIZD;FMNIZER
B AR HLR R SR K B B (A-3001-13-047)

Y H#:2014—11—10

R TRERACTES T R LE S T RE , A F T 3 — A2 B T
BRALT L KR HE R R TRERAL R AR R 5 . BT R A
R TRERALIT IR T HEK TR R T RE Y
ZHRE DEI R ERE 7 AN ITH S REHEFT T

J& TR AIE AR PR FIAE L 0 1 JE B 43 28, — 22
Jif % (extensive) , 73— B B B A (intensive) , I ALR
TRER AL B FPAE 2 B B B AN T 15 em, A A FiAE LA S K
PHEY S REAMEY N, BB E /N T S HENE
T b2, B4R U R TR AL AP A S 5 2 B2 i 15 em,
BERSFME T AR EARF R IE, 8 LR AR E /N T 10°8)
AR TR b8 o BT AT 3R A0 3h %S a), WAk Z R TH
i
| BRSNS
L1 RIugfe 55k

AR AL AR IR AN B K A TE B WrHE , Hn T e
Re W 7 A 1 b R AR L R, W0 3 T 2 i # 1E  4
M RMERE S, —WHFRRY, B TRRAERE, 7T
RES 3 N2 T AT VK o0 B 3 T A P 5 TR RS, ek T e
+- b TEFRA B, 3 15 i 1T B b T HE K 35 it o B 4K, T
R 2 8] B U8 = &, J2 T4 Ak RB A5 Aok A7 e T , i/
FARWR, EMRT AB (B 1. R R T
FRIREE T — TRt — AR A R A B AR B R ok, R
BT SR A R K B AR ORI, AR 7R R X2 1
WA — A RS S R R T L, R & 0
JRA

J2 ECAE R 7K & 7283 T PR K AR & P 9 LE AR K,
UL A6, 1998 AR R A T AR RS 1.3 /4 ',
)M XIKEE R ER 64%. BISRILEEKIR

109

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- EHIEFH - mm

F @ % 201508):109~113

PGS T 2 R e (L 370 2 (15 min (L3788 T AR, 67 9601,
PEAGS, BTG ALTE 3 R 15 1026 1Y X 3R, RE A5 v > B4~
DX S TR L B 2. 7 260 el R JE B R K
PEBE R TR B R W 9 4 S I T S B R RE 8 R
Me R TRARAL R R K AR B AU RE 0. th AT L, R T4
X A RS T HE A A P9 255 DR B2 S

O P & Rainfall
W A2 i 6 R )2 10 Runoffireference roof
B 423 &40 2 Ii Runoff: green roof

0 ;_L 6 7 8 9
H s Month

0 BUE BRSBTS 15 cm R A3 E_E b Y &
BRI,

Bl mEXMEBEXE RABREENFLLRNRD
Fig.1 Green roof experimental of Ottawa and Ontario in Canada
L2 XA R

IR A B K It B i 8 B DX 30 A 58 4 52 el K A g 7K

J5 o 388 B TR K BN 2 T 75 Y i, (R TR KA — B 1R
PEEGR A —E R E YR, WA W] REAZ X85 YL IR
R psm & A — B\ SRSk, MEAKITLEY
AT R BT B T 7 A R T & A 1 F B
SRR B ESEY . — s K S
FRTRER A ™ A A2 U B 15 G W o B SR T 5 L ¥ B Y
S, 15 gl A B I M R R R TR AL S8 M K S
TSI A & K A R AR,
L2.1 RUsARmTHMsE RIS rBkin
BANTHRE 5 38360 I S A W R v 55 , T S ok 13
MK B S BEIEH KA., —psE kM, LA
TR RBEEE ABERRER T N HE S R, AT A
— SR 5 R BLR TR AL A2 I R LB A KT B
W & B T Ak AL X i ) v AL A ) 2 B BOR TR K B
BRI, [ A 2 BR JB TR ERAb A . B R R A5 1 sl />
Wit e PRI ) 384 R T 49 I, 78— S SE 4 SE RO
BAERRERZSBEAE U/ 73] 2090.61%6.64 070 80201,
PRI iHe B T A v i ) i 2 R TOU 43¢ A ) 48 ) A B
Y IEERA R,
L2.2 BRUsARRTHEA —SRRARTISML
U P RS B U R K R B M BE AR AR T A T 9T A B
FRIGAA B BRI T KREMA . Czemiel F & AR
AR R R AR AL R R IR R R AT P i B AL &R
Bl 2 TR AR AL BR AU BE 138058 5 1B TRERAL X AL Y 25 BR BB
J1 5HYFRZEEYIHE I, Monterusso % 3 & T4k AL 1
AR, 2> BIEREAL G 140 d #1314 d RkE, 45 R KW

110

553
(=3
(=1

[ ey
O
(=}

w
f=}

Rainfall, runoff/mm
=
(=)

WETT it

AWK GHEY TS VIR 5C , A< HAE ) R U A B
IR, I RBHEYIR Z , /MR R R BHE Y A
HETSGMERS. BMEARPAMERESETMERK
FLRIAY B TR ALAE Y A A A B 6,

L2.3 BRUERFTHESE CANMRANE
TRERALTE B U P B B 4 B R B LI 188 5 28 T A
B HIWE . Steusloff ™ iE i3 s BT B TR&RALXT
FE4RLPb) BEZn) i (Co) F148 (CD i BB BE 1 +
BERIFXNRMAEBE. EEEERBETSILEY
W 99 Y6 FOS R DL & 98 Y6 B4R s ML R A
TRERALRERE U BE 97 Yo R4, 96 20 O, 92 %6 AR A 99 %
FI%T . & RATSR A KA Y /Y 2% 4 AU = T0 4% 1L e Wi B8
68 %0 IR , 88 Y0 FAI4 » 92 Y0 Y E T 94 60 4, AR K AH Y 1)
FELR 7Y 22 TR 4R AL RE I B8 44 %0 WO 4R, T2 %6 B, 62 %0 I 48
A 91 %4

L3 RBIig5RKII5%

Wi R RE MR AR RN ERENE,
KR EBIANTH B @R A 16 R &, T4k KRR I5 Y400
R 2 3k T 2 S0 R ) ST A T 32 B Sk B 2 Y SR
YRR S P TERY), s R, HYEE R
LIRS T Yo 4, 38 2o i e I B SSURLAR 5 e 4, 3 6B
e FLAA UM 4 rh AR A ALTS Y, 38 3o 30 BA AN R IR
FIFE R 8 Y2 BB 7= A A B4R S DAk B4 1h
MK TNEE. K2 B0 H R 4% Ak i Hb T 25 (] Lb
A PR, R T 5 oy 3 T T T AR A 3096 ~40%,
W BB FIAE S 2 YRR T IETE BT .

BRI K E R Y X = e ER,
11 & TR Ak A3 T KBRS A2 . Yang 457 i
FUIRASE R R R R Tkt fb = S EE S, T2
IBFA SR A A KRS GO0, 18 H B4R 19. 8 hm Y
BIRGRALAT LR 1 675 kg S5, K O, G A&
i 52%,NO, (27%) ,PM,, (14 Y0 F1 SO, (7%) , ik B 5
KIRETES A B/ NRAETE 2 A, IR S 1A i R T
THHER R R B A BHE LR R R DRE A
2| 2 046. 89 t,H & 58 Bl — T H (4 % 3% AL 1T 77 B
35242350 . HEAGEE 2 000 m® FiE FEAAE H) ) = T
FAERBIE PR 4 000 kg MYBURLY) . A0SR AR 202011
Rl A0 Tk S 22 S M 2 B T 44k , B84 ] LA 5B K
S L 800 000 kg g NO,M,

B TRERARR T R LA BB 0TS Ye ), 36 RE A 0] 12 b
WIS P HIHERL . Bradley %W 1S 2B R 4R
A3 /D2 JRAE FH 5 297 Sk (4 BB RE , BB A5 (6 X4 1l A K R 3
BRI HER 350 t ) NOx, X 24 F LT 8 XK
48 100 Jr ST,

L4 REIg576e
BEVR S . & BR AR S 1b DL B i 34 55 P O BR WY

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ % 201508):109~113

& - EREFF

PRI O S R R Ao AT TIA R B SR B AT R4 1 K J A 3R
W Vel B HE A, {6 D 75 955 S VR 45 il 2 A L X 4 ) A
FI R Z . R TRER LA A RE A ok 553 39 T ) 0 5% 3800
YR R R AR AL AT IE 19 IR, T HLRB 65 08> RE R TH S
T2 B YR B A Yo 2 BRA AR AE A AR BOFE

22 T 453 A 308 3 00 1 ARG WA T o 355 225 Ik 1) B <t
RIMA AEHBWRAER. 3R, ZEEW
FEYIRT R 27 Y6 I BH G, i 60 %6 B BE G, AU 139019
St AEE AR BE IE T , DY SRk B R T % i L
AT R TR TR, R 25 (7R R e A AR T B K
A3 30°C LA R, Wong UM T — A REH R
SRALRY R TR, A TE R X KA B B S g
FERL BB ok, T 2225 R TR AR A G R TR AN AR X B .
FARMET R EREE, 45 R R R
22 003 3 A S o ) R 3R 5 L » i 28 T Ak BE A8 KR
FARCFE R BA B8 IR BE . 55 — 4 ] A i 3 B 9 36
JR TR B K BT S 35906k 20 K PH 48 5 o 470 7 A i
) 70%6~90 %% , & RREMS LREFEESA R 1026 ~30 %0 My #K
B, BT YE LA ERE CO, e Tk, Li
S50 /N X R 0 AR SO 0 R 4 HE TR I R R T4k L
] AR B i X 328 S b CO, Wk BE 1Y 2%, J& TR 4k Xt

L N )

) M4 Correlation=-0.17
L0

S 0.T] o4 03] 04
Y

S 8T

=X 1 Slope=-8.9

l-'hl( 210 -

=

NDVI}4 & NDVI increase

CO, [EEMEEN SHEY AR B TSR B b i &
LK JE BBl S R AR S R K

T AR AR BTT T A AS BROR , BN T 3R T RE VR T
#&. Takebayashi %"V 77 2 TR 1L 55 58 S 5T 2 TR 4
SN BB R B 5 R0 SR EL R 3 R T IR B L A K
RGEGE., FRIGARE, H T RENHEE L
FR R , FRTE IR B AR, R ST N (B R R A
REE 1D 2 RS 30U . Mackey 2507 3@ 3 L AT EE 2
TNEFE I LANDSAT 328 B AR i 4 4% 78 25 R
SHAE L, BF S eI T R | = SRR RN R R, 45
FHH,1995—2009 4=, 2 Jin B 5L it J2= T0 4% 4k Fn H B JE =X
SR AL LK, 38T 18 RSB N T 0. 016, 3% T A9 NDVI
A— AR EO B E T = T 0.007, AT R 4R THA
ZINTTT LR S5 SR A, i 28 TR A 1 2 2 R e 4 3 3 o
Ko A U B R TR SR NS A el R B R T, e 2, ND-
VI 5 18 B A S I6 B 43 1) & — 0. 17 F1—0. 33, R B
J52 5 B R fin R e 3R BE PG A RUR E NDVI 47, {H2 X
FEAS U I T 0 AR R R 53 RS 14 SR W BT AR L i
188 R ST 559 SR s BRI O R S R0 0 , PR R R TR AR AL IR A
WL RN B &S ThEE.

A4 Correlation=-0.33
T.v 7.7

o & b L o
—— T

" BIR Slope=-15.7

it AR Ak, Temperature change/'C

S E g5 Albedo increase

Bl 2 NDVI.R&ZTHE LANDSAT RETHXER
Fig. 2 Relationship NDVI, reflecting changes and temperature changes of LANDSAT

1.5 R 5EY LN

] 2008 F & BRIREA OB R ERE LA DK —
2 T F] 2050 FEEAE] 7090, IR TTE B AKIE B S
H R ) I RS, B2 R AL R
FEARA: W 2R PRl A AR A 4 o K 446 f) TR 2L
RN, SRR 20 B AR T A SRR R A A AR SR
FITHAE . ST A A B 9% 4L ) 7] B A R A1 52 LU R X B
o FEMERALRE T At 38 B A 9 RS ME KPR Y 2 A
Y1(22%) 2314 %) JefTsh¥/ Wimtish i (12%) JIHEL
1 (9%) 538 %) , AIF) X I A [F] 45 2 i B — & Y
2R W R A R GRE N R B A S
R0 5T H R A IR 1 254 AT RE A BX Z A 3T
EBRGIRMET — RV A B IRS A FEAR IR T S 3L
N U/ BEVR TH B S AL IR 5 LU A ¥ Y A, i LR I T
R L RA EER XAERA.

TEFn+ B TR PRI 55 76 )2 TR S 8L 1 Rk %2
W (Vanellus vanellus) , Baumann™ A B 22 48 P H B
FIBE VR BRASHE I B s AR B R, D RSk 2 X 1R I R
AR . FETEE, AATEE I R R B S TR b, 7 3k T
A g S 2 AR A R OR IR 3 % 41 B 019 (Phoenicurus
ochruros)™ , BF A= ¥ ¥ th BE 4% ) 2 T 43 3t 76 3 T
fERE LR AR . 7EZEE T RIS P , B T 4% b H Fh
T 15 FhMEY), MR Az P KRBT 35 FhEFA
=L N

IR S R 3 [ A AR ) BE R JBR T A8 A, 2
el ¥4 B B o BB A BB T RIS . S hn &g 823 ]
BRBWSARRFAYEHEEBN L. BE R
TRERAA 5 BT ) b B U8 (R FH B B S 2
T, HK IR 22T b i A 30 %0 2 T A) 4
R, AT R Sz [ A B R,

111

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

- EHIEFH - mm

F @ % 201508):109~113

1.6 REIigib56isY

ERERARE EFINRER 22 F IR T =R R K4S
% 0 TR R E & M R E A L g . SFTR
SR AR SR B K 2 IR 2, 35 T0 8 500 A
BHH SR FABE 5 L4, TG0 (8 FF R b 28 TR 44 ), 72 58 5
FIARPEYCIR ST, 2B AR 2 I 51 01 B /9 % %, B Ok 15
B MEERZEERN L TEMAEBRHAMTHIRE RS,
ZOHREE  FE AR LEF M4k B 25 %00, A
O B R 7 TAE SR R » i K T B4 2 TR 4% 1k
SR E LI R SR R E AT TAERCR 55
5@ FUR PR YE & S T8 B8 S 1D i g .
L7 RG-S EEIGY

R TR SR AL AR T e 7 T A R ZE T RE , fe BB R
R RGN I — B8 & 2 & 2 TR, K B AR
gb b2 A FHL AT IRIEAE 52 2 9 A R KO 5 3T i 4R
PN 20 5 2 TR 4 AL [R) AR 7 ) T 082 v 4832 3 M i
X E NI . SRS R TS YRR R TR AR L, AT R
Mhps 2~3 4301, BIERE 12 em ERFRE KLH0 40 4
1,20 cm JERTRRE KHEA 46 4301, Timothy 2574 @ it
I B AR IT, A A8 W 55 2 4 56 R T4 Ak, X 5
FERARENRE SR B, R BERREEAE
R, RTEA CF TR 3 O MR TUE S8 Y 5 4K
F SO X E AR 2 N 25 [ By R A A 4 K B B I, E SR T A
R A ST R TR 1
2 MREAREEMSULZIZEESIENEEZES T

BRI RE S IR SR A RS R E IR T 5%
FEYR T AT RREE & R R EE B IR MG , SR T B TR b 7E 3R R
BETME R, RIERTSLAE T R LT RE,
BT A TR P P A B T sk fk & R BRI I &
A KB IERE b a8 1t Uik SOk B ) 7 vk, 13 4
LS E N INE TSR E RSN 2, 408 2 MEIR
BEEMHNERR . BZXZHBORSH E”.“ TRER”.
CTARGEH, N EZh 10 SFRE N E 4 R, BN
BWE 1,

*1 BTG % R HBR $I E &

Table 1 Barriers of roof greening

BRE HER

Main factors

Sub-main factors
BURF X E TG AL Y & JR R 2 B 37 R L25-28) (XD
JRTGALAR L BRI AR i 42026100 (X2)

SRR ED AR TR A IR 256,281 (X3)
BRZREHTE ) (XD
BT R TR HAR HBe R 2, SEHtixe B K27 (X5)
TREFEA B BEA R SR TR BN A R LAt 2 TUE R 28] (X6)
BTURA LMy B2 2250 , 4ol 18] 51 2 W58 29 (X7)
0 T B A B8 A 0281 (X8)
TREHB) 0T RS 6 3% R 126281 (X9)
BZ B WA P25 (X10)
112

5 E K 43 vk CAHP) J5 v X6 J2 T 4% Ak BR il #1422
REMHEBEEHT T RA BB BEREPEOR 55 F
PR e 488 R, A EE Ry 0. 62, HL ik O TR 3, ALE Ny
0. 28, e W TREFA ANE Hy 0. 09; B T %1k R il H &
F4ekrt X2.X1.X8.X9.X5.X3.X4.X6.X7.X10 f%2
M 3 RAMKR RIS . o R TSR A0 A R BOR vk A
e (X2) 75 R TRERAL K R 114 5% M) e K » LY 2 “ UM X
B IRERAL ) & R 2 BUR R (X7, AT ILBCR 5461 3
X R T ak b & R i s e 2 e R BB A, R B2 22 5 T
i, BTG R TE T (X3 BN B TG L A
(XD 2REBUR X TR AL BIBUR 5 SCRF RO 3E N i 4 58
AT BE5E R TR Ak =Mk i & Je il 5 /28 T 4L i 2 15 9
AR KX, FH A TREF AT & HIT4EH
(X9, X1 B TR AL 3 5 FF & R A EL BT
] A1 8y — 22 [ % 3 o 7 A e 5 IR 9 R 8 ol =
5 kiR R IL AR, i sh A | )2 TR 4R fk
KR, TRERMEEMZHTERSMNHEAR LR
7%, SEHEXMERE K (X5) " E— € E _F WM T Rk
H & & (R AP R TR AL TRE £ R ] A 2 AR
ST A &M B, BTG b 15 20 BUR ANk 2
¥, MR TRERAL AL B S 3, 2 m s, 4k & 30
PR TRPAFEN AR, IR E &1 %S
F1. AR T TARER 6 5, 4w B8 A Fi 5 B 4E
WA BN MR, E SRR &R A
FEERBR TGN AR, TREARBRE N E 5, 91
G HI4E3 50 3 R, WP R TR 7R 8 A
BREsR, At B BTk, A SRS
R TAE e A RS BC A R R T4k A6 7 b 1) W] e 22 1
KIE.

3 BE

T IENB AR B R HN R A 6 IR 5E , IR TH SRR
TALIEE W AMINERMZ 2, BIRAR SRR
T TR [R) R A B A SR - BE S R RE TR K, B/ b R AR
VB, BRI T HE AR A7 5 BERS BRI /K A &L B A EE
&R ALK ; BB ik 25 R T Y W Fn i
B s BEAE AR SR A1 R B , DR PR IR B L 8D e HE
BT ARETRTE L BB S sh 4 AE D R LA IR, F BN
TR Z M BB B s P g F 15 4, & 4
EEZ: =

AR EER S ZER RN ESIEE, B F
FETU R — LB R X, B = KPR ] R K 4351 2 “ R Tk b A
RBUR AL ERAMES” “BURF X E TSR L ) & R = 5
REFE WM TR REE R, T RERTIS
AT, FEBR il B 2 2 18] & A B S B 4 , BURF X
B IRERALIEAT R VL P2 T A SR B TR L R R 1Y
B B0 A B 2 R F R R TSR AL B £ R BT = i, FEAIG

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ % 201508):109~113

g - EHRIEH -

JRTRERAL R TE AT » fRIAL TAR A A B X T4 R T AR Al
TAEE,

&% ik
(1] %3 BE.ZR&. BTSSR ER T R RBCR T SREE0R Y,
2004(7) :41-44.
[2] YEmis, STk, BRLLER, 5. 2 UL B 5T ik JR [T . i AR 37 5T
2013,26(2) :36-42.
[3] Oberndorfer E,Lundholm J,Bass Byet al. Green roofs as urban ecosystems:
ecological structures, functions,and services[J]. Bio Science,2007,57(10) :823
-833.
[4] Jeroen M,Dirk R,Martin H. Green roofs as a tool for solving the rain-
water runoff problem in the urbanized 21st century? [J]. Landscape and Ur-
ban Planning,2006,77 ;217-226.
[5] Monterusso M A, Rowe D B,Rugh C L, et al. Runoff water quantity
and quality from green roof systems[J]. Acta Hort,2004,639:369-376.
[6] Czemiel B J,Bengtsson L,Jinno K. Runoff water quality from intensive
and extensive vegetated roofs[J]. Ecology Engineering,2009,30:271-277.
[7] Kohler M,Schmidt M,Grimme F W,et al. Green roofs in temperate climates
and in the hot-humid tropics-far beyond the aesthetics[J]. Environment Manage
Health,2002,13 (4):382-391.
[8] Steusloff S. Urban Ecology[ M]. Germany: Springer Berlin Heidelberg,
1998.144-148.
[9] Akbari H,Pomerantz M, Taha H. Cool surfaces and shade trees to reduce
energy use and improve air quality in urban areas[J]. Solar Energy, 2001, 70
(3):295-310.
[10] Yang J,McBride J,Zhou J X,et al. The urban forest in Beijing and its
role in air pollution reduction[J]. Urban Forestry and Urban Greening, 2005,
3:65-78.
[11] Bradley R D. Green roofs as a means of pollution abatement[J]. Envi-
ronmental Pollution,2011,159:2100-2110.
[12] Akbari H,Pomerantz M, Taha ,H. Cool surfaces and shade trees to reduce
energy use and improve air quality in urban areas[J]. Solar Energy,2001,70
(3):295-310.
[13] kg, (E38 4L 8. B IR AT B K B 4 & AR BL LT . BRBE L2
5443,2007,32(2) :162-165.
[14] Wong N H,Chen Y,Ong C L, et al. Investigation of thermal benefits of
rooftop garden in the tropical environment[]]. Building and Environment,
2003,38:261-70.

[15] LiJ F,Onyx W H,Li Y S. Effect of green roof on ambient CO; concen-
tration[ ] ]. Building and Environment,2010,45 :2644-2651.

[16] Takebayashi H, Moriyama M. Surface heat budget on green roof and
high reflection roof for mitigation of urban heat island[J]. Environment, 2007
(1) :2971-2979.

[17] Mackey C W,Lee Z,Smith R B. Remotely sensing the cooling effects of
city scale efforts to reduce urban heat island[J]. Building and Environment,
2012,49.348-358.

[18] McKinney M L. Urbanization, biodiversity, and conservation[]]. Biosci-
ence,2002,52(10) : 883-890.

[19] Olden J D,Poff N L, McKinney M L. Forecasting faunal and floral hom-
ogenization associated with human population geography in North America
[J]. Biological Conservation,2006,127(3) :261-271.

[20] Baumann N. Ground-nesting birds on green roofs in Switzerland: Preliminary
observations[ J]. Urban Habitats,2006(4) ;37-50.

[21] Grant G. Extensive green roofs in London[J]. Urban Habitats,2006,4 :
51-65.

[22] Dunnett N,Nagase A,Hallam A. The dynamics of planted and colonising
species on a green roof over six growing seasons 2001—2006: Influence of
substrate depth[J]. Urban Ecosystems,2008,11:373-384.

[23] Frédéric M, Alan V,Nathalie M. Green roofs as habitats for wild plant
species in urban landscapes: First insights from a large-scale sampling[J].
Landscape and Urban Planning,2014,122:100-107.

[24] Timothy van Renterghem, Dick B. Reducing the acoustical facade load
from road traffic with green roofs[ JJ. Building and Environment, 2009, 44 ;
1081-1087.

[25] BAEYL, M ERZE, ZRME . RIS LAY SWOT 41 K & e il [T]. 3
AR, 2012(14) 1 40-45.

[(26] EB KT RS KRS B2 T]. /)1, 2011,30(5):
15-17.

[27] spmell, jE Y. REEBERE KR RIR S BEI]. WWRMLRHE,
2011(6):118-121.

[28] Zhang X L,Shen L Y,Vivian W Y T,et al. Barriers to implement extensive
green roof system: A HongKong study[J]. Renewable and Sustainable Energy
Reviews,2012,16:314-319.

[29] Nicholas S G, Williams J,Rayner P,et al. Green roofs for a wide brown
land: Opportunities and barriers for rooftop greening in Austalia[ J]. Urban
Forestry and Urban Greening,2010,9;245-251.

Analysis on the Ecological Functions of Roof Greening

WANG Xinjun"?,ZHANG Xin-rong' ,SHI Hong"
(1. School of Art and Design, Changzhou Institute of Technology , Changzhou, Jiangsu 213002; 2. College of Resources and Environmental
Science, Nanjing Agricultural University, Nanjing, Jiangsu 210095)

Abstract: The ecological function of green roofs was discussed, the factors limiting of ecological functions of the roof
greening in China was analysed. Seven ecological functions of roof greening were sumed up on the basis of related studies
at home and abroad, including alleviation of urban discharge pressure, water quality improvement, air purification,
reduction of energy expenditure,promotion of urban biodiversity,abatement of light pollution and noise pollution. Then it
builded and made an AHP analysis of hierarchies of main and sub-main factors limiting the development of roof greening,
and concluded that three major groups of factors check roof greening popularization in China: ‘lack of related mature
policies and laws’, ‘insufficient support from the government’ and ‘increasing of design and construction costs’.
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