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Ecdogical fied characterigic of green land based on urban green space sructure
LIN Yinr-Ding, HAN Xue-Meng , WU Xieo- Gang , HAO Xing- Yu, WANGJuan , L IANG Feng, L IANGJuan , WANG Zhi-
Hong  (Shanxi Agricultural University , Taigu 030801, China) . Acta Ecologica Sinica,2006,26( 10) :3339 3346.

Abgract : There are three methods used in the sgudies of the urban green ecologica efects @ home and abroad: Frg, by the
support of GIS, the andyss o the reationship between the urban green and urban microclimete was developed in the mesoscde
level ; Second, taking a city as a unit , the microclimete efectsin green land of different features can be surveyed; Third , based
on the plant trangpiration theory the microclimete dfects are surveyed and cdculated. The resuits on gudies of naturd ecosysem
showed that as an open ecosysem, urban green land can dfect the environment around green land through the sysem exchange.
The sygem exchange between the green land and non-green land are not only ocontrolled by the plant ledf surface index but d s
irfluenced by the area, geometric digribution, foresry , gronth yield of the green land , and the environment and climete factors
around the green land. Though the plant ecologca field theory places enphads on the gatia reationship amrong plants,
egecidly on the andyss of conpetition between plarts, but its theoreticad framenork and method of calculation will be important
to the gudy of eco-effects of urban green land. Sx tes sanple of different atid dructure were sdlected in Taiyuan city and the
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terperature and humidity recorded with a meter. The survey data were anayzed by the plant ecologica field theory. Sme main
targets used to gpprai se urban green land eco-efects put forward , these targets concerned ecologicd fid d intendty , ecologicd fidd
gradient and domein. BEoologcal fidd intendty defined as the difference between the datain green land and the control group. This
i's ddfined as the digurbance range that grass land causes toward the environmenta temperature and humidity around it. Ecologica
field gradient means the digarity between two of nearet data. Domein of ecologcd field expresses the irfluence extent of the
exlogcal fidd. The resuit showed thet green land area, foresry and green growing quartity can irfluence the characterigic to
variety agrees on the same or snilar condition. When the green land area reached a certain area, the soope of lowering
tenperature and raisng humidity in per unit area became lower with the increases of green area. Gonparing with the forestry
exlogcal fidd, we founded thet the efect of raisng humidity was better than lowering tenperature in turfgrass.

Key wor ds:urban green land; ecologicd field; lowering temrperature dfect ; raisng humidity efect
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1
Table 1 Sructure characterigic o the tex sample

Scade number Green type Long(m) Wide(m) Area(n?) Qowing high(m)
1 Poplar woods 94.8 15.5 1469. 4 15
2 Poplar woods 46.6 22 585. 2 15
3 Locug woods 80 32.03 2584 7.5
4 Lawvn 111.5 101.5 9045. 87 0.08
5 Lawn 43.5 18.4 741.04 0.08
6 Lawn 67.86 22.7 1540. 42 0.08
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Table 2 Temperature and humidity effects around the sample No. 1
(m) a b c
Item Digance Roint-a Roint-b Roint-c Average Gadient
Temperature( ) -5 28.31 28.31 28.1 28.20 —
0 29.1 29.5 29.5 29.37 0.87
5 29.9 29.9 30.71 30.17 0.8
10 30.31 30.31 29.9 30.01 —
15 30. 82 30.85 30.81 30. 82 0.81
20 3L.4 3L.34 31.38 3L.51 0.69
Humidity ( %) -5 45.5 44.9 44.9 45.73 —
0 43.5 43.5 4.4 44. 43 13
5 39.6 39.5 39.5 39.53 4.9
10 37.2 37.7 37.6 37.5 2.03
15 36.5 36.5 37.0 36.73 0.77
20 36.1 36.6 35.45 36.05 0.68
3 2
Table 3 Temperature and humidity efectsaround the ample No. 2
(m) a b c
Item Digance Roint-a Roint-b Roint-c Average Qadient
Temperature( ) -5 29.39 29.39 29.39 29.39 —
0 30.35 30.47 30.35 30. 39 0.62
5 30.43 31.27 30.40 30.7 0.51
10 3L1 31.27 3112 31.19 0.51
15 3.4 317 3.6 3L4 0.38
20 3L.4 3.7 3158 3L4 0.06
Humidity ( %) -5 42.17 42.18 43.16 42.17 —
0 41.6 41.1 41.5 41.4 0.77
5 39.5 39.5 30.1 39.36 2.04
10 37.6 37.8 37.2 37.56 18
15 36.9 36.7 36.9 36.83 0.73
20 36.0 36.7 36.9 36.33 0.5
2.1.1 ,
3
, 3 , 5m 30.8 ,31.48 31.87
1.03 ,0.83 0.56 0.81 3 5m

41.26 % ,41.13% 42.53% 586%,5.83% 3.46%
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4 3
Table 4 Temperature and humidity efects around the ample No. 3
(m) a b c
Item Digance Roint-a Roint-b Roint-c Average Qadient
Temperature( ) -5 30.17 30.59 30.17 30.31 —
0 30.59 3101 30.59 30.73 0.42
5 3101 30.59 3121 30.%4 0.21
10 31.37 311 3L75 31.41 0.47
15 31.57 31.57 31.99 3171 0.3
20 31.57 31..56 32.0 3171 0
Humidity ( %) -5 43.6 43.1 1.7 42.8 —
0 2.7 42.2 41.3 41.4 14
5 38.3 38.8 37.5 38.2 3.2
10 37.5 37.5 37.6 37.53 0.67
15 36.2 36.1 36.1 36.13 14
20 36.1 36.1 36.1 36.1 0.03
5 4
Table5 Temperature and humidity effects around the sample No. 4
(m) a b c
Item Digance Roint-a Roint-b Roint-c Average Gadent
Tenperaure( ) -5 30.8 30.8 30.8 30.8 —
0 30.8 30.8 30.8 30.8 0
5 3L6 31.66 31.51 31.59 0.79
10 31..83 3L.82 31.87 3184 0.25
15 31..83 31..83 31.87 31.84 0
20 31.83 31.83 31.85 31.83 - 0.01
Humidity ( %) -5 41.6 4.1 41.1 41.26 —
0 40.2 40.2 40.2 40.2 1.06
5 38.3 38.3 38.8 38.46 176
10 36.5 36.5 36.5 36.53 1.93
15 35.5 35.5 35.4 35.46 1.07
20 35.5 35.4 35.3 35.4 0.06
6 5
Table 6 Temperature and humidity effects around the sample No. 5
(m) a b c
Item Digance Roint-a Roint-b Roint-c Average Qadient
Tenperaure( ) -5 31.43 31.59 31.43 31.48 —
0 31.59 32.01 31.59 31.73 0.35
5 32.2 32.18 32.16 32.18 0.45
10 32.31 32.31 32.31 32.31 0.13
15 32.3 32.32 32.31 32.31 0
20 32.31 32.33 32.3 32.31 0
Humidity ( %) -5 41.6 41.1 40.7 41.13 —
0 40.7 40.5 40.3 40.5 0.63
5 37.1 37.1 37.9%5 37.4 3.71
10 36.1 36.1 36.7 36.3 11
15 35.09 b1 35.7 35.3 10

20 35.09 35.1 35.7 35.3 0
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Table 7 Temperature and humidity efectsaround the ample No. 6
(m) a b c
Item Digance Roint-a Roint-b Roint-c Average Qadient
Tenperaure( ) -5 3187 31.85 31. 89 3187 —
0 32.31 32.32 32.31 32. 31 0.44
5 32.43 32.43 32.45 32.44 0.13
10 32.43 32.43 32.44 32.43 - 0.01
15 32.43 32.44 32.44 32.44 0.01
20 32.43 32.43 32.43 32.43 - 0.01
Humidity ( %) -5 2.4 41.9 42.3 42.53 —
0 41.6 41.1 41.5 41.4 1.13
5 39.5 38.5 39.5 39.16 124
10 39.3 38.5 39.3 39.16 0
15 39.3 38.5 39.3 39.16 0
20 39.4 38.6 39.2 39.07 0.09
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Table 8 FEcoogical fidd feature (tenperature) o different space sructure green land
Fied (200n7)
Saple Tape Area(m?) grength Fied grengh Aver gradient Width (m)
1 Poplar woods 1469 >3.31 >0.23 0.79 >20
2 Poplar woods 585 2.01 0.34 0.42 15
3 Locug woods 2584 1.4 0.05 0.35 =15
4 Lawvn 9046 1.03 0.01 0.21 <10
5 Lawn 1540 0.83 0.05 0.19 <10
6 Lawvn 741 0.56 0.07 0.12 <10
2.2.2 ,
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1 ’ ,3
9 )
Table 9 FEcdogical potential (humidity) o different space sructure green land
Ecological (100n7?)
Sanple Tape Area(m?) potential Eoologicalpotential Fdd gadient Width(m)
1 Poplar woods 1469 >7.68 >0.52 1% >20
2 Poplar woods 585 5.8 1.0 1.17 215
3 Locug woods 2584 6.7 0.26 134 15
4 Lawn 9046 >5.86 0.06 1.18 >20
5 Lawvn 1540 5.83 0.38 1.29 =15
6 Lawn 741 3.46 0.47 0.49 >5
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