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2.74 h, HA,8 AP EH HRNERK, 4.3 h;12 (H2FK 6000, RFEH HBASRFEN 21. 9%, HE
H¥YEH HRNEERR, L4 h, 4~8 A HME%E  AZMAESS HRNE—2.

3 s
*1 BRBTREEA LY HRRHEMARES X451t
Table 1 Statistical data of monthly average sunshine duration and sunshine percentage for years of Chengdu
A Month =t ¥y
1 2 3 4 5 6 7 8 9 10 11 12 Total Average
H B RF%( Sunshine duration /h 48.1 47.8 76.5 108.0 125.0 112.0 120.0 134.0 73.6 57.4 56.9 43.9 1003.0 83.6
H BT 4% Sunshine percentage / % 15 15 20 28 29 27 28 33 20 16 18 14 21.9

2.1.2 RUHBEFEST BFREEFHARATE  SHESMERIRARE, K2 R0, B PR
50 4F H MR 2 A ML 45 SR L 4 B RN BCEE 1978 i, XU K 75 e gy R S v e vk P AT B0 fe HL AT e v
AEBRE 2 5 , H ISR A 20 142 70 ARAXETHY H BRI ) SREER . X AERY H IRZK T BE I R 3R T 4% 3t
£ H BAT B AR R/ H BRI B 4R H BT A RS 10 HMYREIREDR,

P 6941 h G E H IR R EA HIRNEGS 2.2 K3

YRS, HRERT GRS, RETBT 2.2.1 B REIES B E RS X R B OR AR
MBAWIY K. HAD EAY R ELEEEMRT WR TR, &2 5B, Rk REEFY
ERPETE RV L, RO S — PR, B E #REEIS 40.3%0. JERXUXRER 6~8 A LIFL(ND B &
KOBEMERTERAERR. ERYEMFAYRAIERS A6 HRAWLHLIER NNE) £, B3 XU 45 51
BERIEMI AT T =", F SR 8% 1160, REFFHNHEN 1.2 m/s, £FNRE
52, GROEIRERIA T i . SR BZESK BT A PSR ES /DN Hd,5~6 A Niik& R E
BRRAETT R LA H BB H SRR Z BIFDEIRS 15 m/s,12 A K 1 A REKE/ME 0.9 m/s, REFY
BT . AT IR TRARETUA 1 029.12 77 he?,  XUGEEREEAR TSR, HENFIHREN, RA T
HEANETER 97% . WRIFRE EFYEREEME Wi o XRXEA BN FHEXE: PO ERST
INEARREABIEER, FIRH BRSO H AR BN 0.32 m/s, £ FA{UH 0.12 m/s, 5 ¥ K
HSERR H RS, HAR SUOMMEEARA 30 7 h' . 0.24 m/s,

x2 FERT R A EHRE . & SR A R EL T
Table 2 Statistical data of monthly average wind speed and direction for years of Chengdu
At 1 2 3 4 5 6 7 8 9 10 11 12 &%
Month Average of years
%EFH ﬁgmm A B B B B B B B B B B B # A
Monthly dominant wind direction for years
REARZ A mFFE
Frequency of monthly dominant wind direction for years/ % 50 4 3 3 3 s 40 3 38 4 4 5 403
7’)’\551‘['5] . NNE NNE NNE NNE NNE N N N NNE NNE NNE NNE NNE
Monthly second wind direction for years
WE N R
Frequency of monthly second wind direction for years/ % 13 B 1 1 10 8 8 8 10 10 1 12 1.6
E LR R:

X 0.9 1.1 1.4 1.4 1.5 1.5 1.3 1.3 1.3 1.1 1.0 0.9 1.2
Monthly average wind speed for years/m + s—!

2.2.2 BRUARGEERAEGS KGR T BT Xd,2.0 IRESE R EARES S &ELHTY
WHSEANFTHEREF YR ERI S, BOEB K ;2.0 AE—BEFE— R EA R R o H
N JUFFIAMR G R RIBEERT MR RE,  MmmHREEE 5, #5 BA O SCHR™ " W ik , UL ER T
Wi X H g, F YR T RS XEBERE T 10 m P RGE N AR ES %, R Y5 AR TR DL
— 2B, Davenport"  ARYEZ W MM BRI PR B, 2 B3 HE AT 20.40,100,200,400 m & EEHY
PR AR T B XUGRITE , 4@ P XS i R AR & A PR SR E 1, ZEEARTEZ 20 m
T TR SR BT LR S TEEZENA 000 m 9,20 m kb A RGEARLIERE 1.0~1.7 m/s; /N
AT, EEFRTEA 40 m 45,40 m &4k H ¥ X 25 1L
o(x) _ ( z ) REE 1. 2~2. 0 m/s; R /Z R L 100 m Z 4,100 m

6 AL H P R AR AR B 1. 4~2. 4 m/s; BUERBLA =

Up
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H 15y Month
1 HBTAEEMSERAEHRE
Fig.1 Monthly average wind speed on
different altitude of Chengdu

x3 BREBTRELYARKER A EHEMNEESIT
Table 3 Statistical data of monthly average precipitation and relative humidity for years of Chengdu

A 61 Month BB Py

1 2 3 4 5 7 8 9 10 11 12 Total Average
B PR E
Monthly average amount of 8.1 11.9 18.7 42.8 73.5 108. 9 205. 8 218.8 111. 6 32.2 12.9 5.7 850. 9 70. 9
precipitation for years/mm
B AP AR EE
Monthly average relative 83 81 78 77 75 85 85 84 83 82 83 81

humidity for years/ %

M 2 B ER B4 A N F R BE ) H FEK &3 H 3
LT LB B, HFEKE=0.1 mm 1 B4E A FHH
AE RN 140.3 L BPEX 2.6 dFEAK 1 W HREKE>
10. 0 mm f B 4F A 3 H 304 BB 86.7 d, BPF3%
4.2dRE 1R/, KRIWERWEZHEME 6~9 A, LR
EAPHHEESBEDN N 1AM 2.7 d, By
33.8 dFf 1 KB .

16 |

14
2t :
Z ol - [1fE/KE=0.1 mm ‘l"%’%ﬂ%‘(
A -m- [ KR =10.0 mm T-¥) H 4
® 8 —A— [ BE7KE =25.0 mm T3 H %
m j F —%— H /K =50.0 mm F-#) H %%

2 L

0 *—“-“‘:kf;::: : Ak

1234567 89101112
H4y Month

B2 HHBTEEABRKEFESHHETL
Fig. 2 Different daily precipitation of monthly average days
change for years of Chengdu

2 38 260 B 5 AR M X 50 4 Y [ K I O &
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BRI B WK, P8 10 FRER
T 32 mm AE . TAE B AR 40 (1985~2009 4F) B K &
£ 10 Ep/0 58 mm 245 . AN PEY MBF R R, 5%

JKERZE L — B0 BARIE 50 4 A FEI XTI BE B T B
BARPEE T B S, EBAY K 23 31 3508 E Ak AR W)
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2.4 RBEWE

2.4.1 S EETHAREE,WFESH, TR KIS
350 d Zedi. B BEHRAETS BEAT T RLERLY 30 4K R
AR B, 20 HEZD 80 ARAX AR T 4F - 1 BE £ 41K
1996 SF B . KA FHEET &, HF TR
i [ 3R R, B & 2= AR XT3 )G 5 B 2R R GE I IR 4, &
FREE 455 . I 3 FTLLE W, BUER T R 4R 23R
JBE P34 o e L O 3 A IR BE 43 51 O 16. 3,20, 4,
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Fig. 3 Monthly average temperature change for
years of Chengdu
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357 B A U B AR i e v TR BE 4 ) A 25, 4.29. 6,22, 2,
37.3C;mBR A A A BFEAPHIRE . CEYRERE.
S35 B A R B AR v B IR UR B 4 0 R 5.8.9.4.3. 1.
—3.6C,
2.4.2 RTUREEIREE ST NE 4 3w E S 5 i
470 m AR BEXT AT LA IR TR R F 470 m
R, 22E N 0.15~0.75°C, H/NZEEHME 8
A EREMESINE2 Af 11 A, HBLMEE. EkK
IR 100 m, \EE TR 0. 6°CiH8E,470 m FZ MR E
ZHAR 2.8°C, T SLME LTS F S E, THEE
HL BRI E RO RE R EEFR 2 g —BHWH
PR ; —RRAGEIRIIG . IR S RN S HE Ik T
FRSIBHES TIBRSX MBS, ST RS
R FRRFFZE 0 B, 5 R ph T AT 0B 3 i i
SIENEBZGE IR, 2 W AR &P B R
Z—o HAUEME KT 7 ) FE7E , 76 28 5 7 ] i fd
A—EEmE. EEZEN DA E BomhN3EE 2.
AL FE T BAR T S B 5T 45 R0 BR , BB TT X A
B0 B, BH BRI (2000~2006 4EH4 5 58 BF — it H
5~7C) , BkEH . MEEAZHF LIRS, Bd.of;
BIEBRZEMER, T FRRALALT ==
IRBE BRI, VR B B3R T O b DX, 7K L B X B
WHTHRSIERRAE ., B AR HEE AR
BRI R X IR MR £ =Y % B/ T A
PS5 P B S A X I, — MBAE RR HP R o v B R U
HTER—E4S FIRE R B H PR B3 s A AR
X—HRR R E AR 2R R, SHERT
ORI B SR — B0, B0ER A0 386 YR 1 B AT R — i o R T d
L2, BER8/D,FHEF . ZOHITE X R IR 2 B
RBEER,EHTRIEERARHEHE SR, £ HA
T O A v B S R (i A R 2 3 828 m, AR T
EEER 211 m) N, BRI RERAE. U EsraT
U, S b AL, SR TR T H R 2E/N . 470 m 2 B
4 A YR EELE 5. 3~25. 1°C 2 [a| A8 4k, 3k HE (1R BE 3R
B8 H M A A A
2.5 HHEAIE

TR BEEY A KT BoK o EZ R, W
PRT IR B E E B LAY ER . BT+ 55
HALEZRES R+ EARSLEE S LEEENE
FAFPHE X 0 15 B AN AT 43

BRI E AR B TR A G 2 A KA -
MR 2 F, RUE MM ESILE AL, TAE
2371 200 kg/m®, J5H RFERTHE FI R ANl %
WRBHRENE, HBEGYTAEANTE 950 kg/m® /£
Fo. AU MR T ERERHERBSER, BEA M
BIGALFEILR . (RERT R L X E R AR
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Fig. 4 Monthly average temperature change for
years near the ground and 470 meter

altitude of Chengdu
00 ) B SR AR JE — g I b Rk Rk 1) i
A E T SEARFR AT,

B 3B SorA , 12 R R R R K AE 45 0 E
BERER., HYBRREER T, T JE TR SZ 117 2%
AR DT & 0 R 0 R A A W A A B B/
TREEGR O, TEIER b, HARSEZE RS
+EEE &I 30~150 cm, WER TS L2 E
AR T PORHME  [EAEY 1 SEBR AR KRB AR W73 . B
KR, BEE B H 2B, L EEERTIEHER
TS, BE EEN—SANRER, B KER SR
2 R RAEAEY) , 2 EEH 2 gk
3 m, 3L LL I

x4 BENRUARLEBENTIEEE

Table 4 Soil layer depth of different types of green roof plants

FEPEAE R Vegetation types

Wy EINER KEAR BRIRFIAR BIRITA
Ground cover  Flowers Big Shallow-  Deep-rooted

plants  /small shrubs shrubs rooted arbors  arbors

TR
Soil thickness/cm

R B A
FR/NERE
The minimum theoretical
thickness of the data

recorded in the plant

15 30 45 60 90~120

to survive

BORHEFE
Recommended 30 45 60 90
application thickness
BRAR LR AE
Actual thickness 20~40 30~50 40~80
in Chengdu

120~150

Pk X AR & BEAE RE B K SR TH B 2K JZ 1
Bi7 Lk A AR F 3 R T AR » T HL iR AR AR AL LBl 1k
BUK B Z AR IR, 2% [ 2 TR AL A AR XA 3 401 AR
HAR] BB ESEAREA LTI EZ 7 A BB TR
WRAEPZE P LR L8 HEKE B K BAR R B
BIEE 5 HoA, i i8R B9 7R F 2 B 1k 4 I T 7K 5.
FEBETHER . HEKIERIK 7 R X, HEZK I 7KL
HIRE. HATRLR T 2 R o AR BEBE K TR R I 2 ARk
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B R RE TR TSG L REEHSAEARTN.
Fig. 5 Structure of planting area of roof greening
Note: The Roof Greening and Vertical Greening Technical Guideline of
Chengdu.
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Abstract; The environmental factors including the climate and soil have a great influence on the existence of plants and
thus become the key point to the roof greening. Based on the annual meteorological data of ground and upper air during
1981~2010 in Chengdu area,this paper applied the literature analysis and quantitative calculation to quantitatively study
the abiotic environment of roof greening including the sun light, wind speed,rainfall , temperature and soil in Chengdu. The
results showed that in the altitude between the ground and 400 m high,the wind was often at the speed of 0. 9~3.1 m/s,
belonging to the breeze;as the phenomena of urban heat island and temperature inversion co-exist,the vertical variations
of the temperature were complicated,with the monthly average extreme temperature of the altitude of 470 m changing in
the range of —4.4~37.2°C while that of the ground changing little;the yearly average accumulated sunshine duration
was 1 003 h and the monthly average percentage of sunshine for years in succession was 21. 9%4,so the sunshine duration
was short and the percentage of sunshine low;the yearly average total precipitation was 850. 9 mm,so the precipitation
was abundant;the green medium was often the natural garden soil or improved soil and the soil thickness was lower than
the recommended in the design, but the plants appear to grow well. So the environment conditions of roof suitable for
planting in Chengdu.
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