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FEEE i I AR B DG B R S ZR I R LU T IR 12 Fhaie B A AR W e S B A TR A T 1
RO, I AT T X BEAR Y 1 AR AR RN . SRR ] N B AYWE Thunbergia laurifolia () 50 Ak TR AU
65.48 g+ m > d 7 [ERRE 90,07 go m 2 d ! fHEHJEFE 1000 m A5 SRR 2. 14 °C  HIRHZEER N 2. 60% | ifii
B Campsis grandiflora () FIRFEARIIRA 278 g» m > d ™ 3.83 g m > d ™' 0.16 °C 52 0. 16%.
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Ecological Effects of the Twelve Species for Vertical Greening in South China

LI Guo—ian, DING Shao—iang, ZHOU Xu-ping
(Shenzhen Urban Greening Management, Shenzhen 518026, China )

Abstract ; The capacities of oxygen release, transpired water release, and absorbed caloric were calculated
by measuring leaf area indices, photosynthetic rates, and transpiration rates of the twelve species for verti—
cal greening in Shenzhen. The ecological benefits were also evaluated quantitatively. The results showed
that Thunbergia laurifolia released 65.48 g+ m ™"+ d™' 0, and absorbed 90.07 g+ m *+ d”' CO, in a
day, and it reduced air temperature by 2. 14 °C per 1 000 m’ and increased air humidity by 2. 60% ;
comparatively , the figures for Campsis grandiflora were only 2.78 g+ m "« d™', 3.83 ge m "« d ™',
0.16 °C and 0. 16% , respectively.
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quantitative evaluation
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Pharbitis indica . 5 i Wi Clerodendrum speciosissi—
mum W J] 5. Canavalia maritima . ¥ L 46 Pyrostegia
venusta FEM E W Thunbergia laurifolia , H 78 15 &
& Jasminum polyanthum 3 J\NAE Macfadyena ungnis—
cati &% Campsis grandiflora | JEX§ [ Parthenocissus
tricuspidata %75 Ficus pumila , X SEAE Y A K 3
AR HO{E R K.
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Tab.1 The capacity of CO, sequestration and O, release of the vertical greening

UL R A

SUMARREE  RUREERERE  LOKEERRRE

. e , .
IR A ) carbon sequestration release oxygen of carbon sequestration release oxygen of
T4 plant names net assimilation/ ' } ' ,
leaf area index L of unit leaf area/ unit leaf area/ of green unit area/ units green/
mmole m ™"+ d ) -2 -1 -2 -1 —2 -1 -2 -1
P B B S b B P e R P et
R T8 Thunbergia lourifolia 5.80 352.86 15.53 11.29 90.07 65.48
BEHPHTE Passiflora alatocaerulea 3.74 60.01 2.64 1.92 9.87 7.18
JEs5 2 Parthenocissus tricuspidata 5.33 157.11 6.91 5.03 36.83 26.81
FMHI Clerodendrum speciosissimum 471 189.73 8.35 6.07 39.33 28.59
HAKZE Jasminum polyanthum 1.35 165. 86 7.30 5.31 9.86 .17
T AL Macfadyena ungnis<ati 3.4 98.41 433 315 14.81 10.77
BE Campsis grandiflora 0.71 122.64 5.40 3.9 3.83 278
J8L7E Pyrostegia venusta 1.78 112.21 4.93 3.59 8.79 6.39
18 J18 Canavalia maritima 3.07 166.00 7.30 5.31 0.4 16.30
R Pseudocalymma alliaceum 3.4 102.45 4,51 3.8 15.42 11.22
B Ficus pumila 4.33 234.83 10.33 1.51 4.7 32.52
T Pharbits indica 4.71 52.33 2.30 1.67 10.83 1.87
22 EHEFUBRMEREBRE B 12 A iR ) (8 R R AN HE Sy « i 275

M 2 AT UL, 54 H L i T B 4 25 0 i i
KF M Z A R, A5 19218 g+ m 7o b7,
HRONREZ 3512170 g+ m e b IR EET,
H115.53 g+ m Ce b7 LAWY AL, BA
37.66 g+ m "+ h'. {HEALTERAL T ARZE G B A
BERAEA AT IR AW 5ok, 5 K A/ N 3k
1 114.64 g i1y /K &, H K A5 BE 7%, ik 526.96
ge m Ce hT (HEREBEMEASZERTE 0S5 b
i, ik 452.40 g+ m >« h',MEE HAE 82.03
go m e b JEARHFST bR Ak T AR I i
fRAHES).
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Tab.2 Intensity of vertical greening evaporation and its temperature reduction effect
THERRE  RGRLIREERE R 1000 m* 55 EfifkBREHEE  KHTRE
ek MRS avege tanspination  flat green area transpiration i tanpination— AAEWHEF 1000’ energy consumption {empenatures
plant names leaf area index intensity( £o)/ intensity(E,,)/ bl g atent heat air heat consumption~~ per wait volune (Qo)/ dhopped value
(en b)) (en b o WA (/en b (wnh) (RO
FEME T Thunbergia laurfolia 5.80 192.18 111464 3.67 241423 2691002.33 2691.00 L4
B4 Fieus punila 4.3 121.70 526.% 3.2 2410.68 1270 39.67 1270.33 101
EMIBT Clerodendrum specosissimun 4.7 %.05 452,40 38.90 2409, 04 1089 850.99 1089.85 0.87
TES&1% Parhenocisus triuspidata K] 6.4 n. .79 2409.29 800 536. 14 800,54 0.64
25744 Pharbiis indica 4.7 351 250,03 42.00 240184 605 336.13 605.34 0.48
B8 Canaali maritina 3.07 67.41 26.95 3,97 2406.53 498 031,54 498.03 0.40
S Peudocalymma allioceun 3.42 54.59 186.70 0.2 2405.86 449174, 449,17 0.36
TE Macfudyena ungnis~ati 34 44.05 150.65 4107 2403.98 362 159. 11 362.16 0.29
EATRE Passiflora alatocaerulea 3.4 31,66 140.85 39,90 2406.70 338 983.45 38.98 0.7
JLEEE Pyrostegia venusta 1.78 7414 131.97 40.06 2406.32 317 562.24 317.56 0.25
AAEZE Juminn polyanthun 135 $.30 116.51 40.62 2405.02 280 209.29 20021 0.2
KT Campsis grandiflora 0.7] 115,53 82,03 4.40 2405.5) 197 35,29 197.33 0.16
*3 EHEFUEYHEERN
Tab.3 Vertical greening humidity enhancement effect
- SR AL I R FRARHLE T4 L KERHME MRKERE AR
flat green area transpiration intensity air absolute humidity ~leaf absolute temperature  vapor pressure to saturated vapor ~ Increase in relative
plan e (E)/(g m™ 207" g n™) (8)/K increase value/iPa pressure/hPa humidiy ()%
FER 2T Thunbergia laurifolia 1114.64 111464 309.67 1.59 61.17 2.60
TR HE Passflora alatocaendea 140.85 0.140 85 312.90 0.20 7311 0.28
T8I Parthenocissus tricuspidata 3.7 0.3207 31179 0.48 68.79 0.69
FEMHUAR Clerodendrum speciosissimum 452.40 0.452 40 311.90 0.65 69.21 0.94
HAEZE Jasminum polyanthum 116.51 0.116 51 313.62 0.17 76.03 0.2
T IAE Macfadyena ungnis-cati 150.65 0.150 65 314.07 0.22 77.91 0.28
B Campsis grandiflora 82.03 0.08203 313.41 0.12 75.17 0.16
Ju L 76 Pyrostegia venusta 131.97 0.13197 313.06 0.19 7374 0.26
¥ 15 Canavalia maritima 206.95 0.206 95 312.97 0.30 73.38 0.41
8 Pseudocalymma alliaceum 186.70 0.186 70 313,27 0.27 74.60 0.36
B3 Ficus punila 526.96 0.526 96 311.20 0.76 66.59 113
A Pharbitis indica 252.03 0.25203 315.00 0.37 81.92 0.45
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Tab.4 Integrated scoring for bio-effects of vertical greening

TR pelease oxygen effect

WEB AL cooling effect

U humidifying effect %A /M composite scores

Gatk

T4 plant names

l T l T / T / T comprehensive rankings
FEMFZ A0 Thunbergia laurifolia 2.763 71.63 2.914 79, 14 2.980 79.80 2.899 78.99 1
REH) Ficus pumila 0.821 58.21 0.789 57.89 0.735 51.35 0.785 51.85 2
FWHR Clerodendrum speciosissimum 0. 589 35.89 0.525 55.25 0.445 54.45 0.522 $5.22 3
JEs5 % Parthenocissus tricuspidata 0.484 54.84 0.092 50.92 0. 064 50.64 0.214 52.14 4
1715 Canavalia maritima -0.135 48.65 -0.359 46.41 -0.364 46.36 -0.287 41.13 5
REEL Pharbitis indica -0.632 43.68 -0.209 41.91 -0.303 46.97 -0.383 46.17 6
R Pseudocalymma alliaceum -0.434 45.66 -0.434 45.66 -0.440 45.60 -0.438 45.62 1
T A% Macfadyena ungnis—cat -0.461 45.39 -0.566 44.34 -0.562 44.38 -0.532 44.68 §
TP % E Passiflora alatocaerulea — -0.672 43.28 -(.604 43.9 -(.562 44.38 -0.615 43.85 9
WL Pyrostegia venusta -0.719 42.81 -0.641 43.59 -0.593 44.07 -0.654 43.46 10
HAREZR Jasminum polyanthum -0.673 8.0 -0.698 43.02 -0.654 43.46 -0.678 5.2 11
RE Campsis grandiflora -(.932 4. 68 -0.811 41.89 -(.745 42.55 -0.833 41.67 12
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