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Analysis of water heat and CO, fluxes on urban green space
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Abstract Urban green spaces largely affect energy and mass exchange in urban ecosystem and they can decrease
temperature increase humidity absorb carbon dioxide and release oxygen. It is significant to quantitatively evaluate the
impact of urban green space on urban environment. Base on the surface energy and CO,flux measurements in Haidian Park

Beijing the water heat and CO, exchange was analyzed in this paper. The results show that most of incident solar radiation

40571109 4051003
SYS100270431  JD100270540
2006-11-20 2007-06-11
1963 ~ . E-mail xxwangbnu@ 163. com

Foundation item The project was financially supported by National Natural Science Foundation of China No. 40571109  Key Project of Natural
Science Foundation of Beijing No.4051003  Collaborating Project with Beijing Municipal Education Commission No. SYS100270431 JD100270540
Received date 2006-11-20 Accepted date 2007-06-11

Biography WANG Xiu-Xin Ph. D. candidate Associate professor mainly engaged in environmental remote sensing. E-mail xxwangbnu@ 163. com

http //www. ecologica. cn



8 €O, 3233

is changed into latent heat flux LE during growing season while it is mainly changed into sensible heat flux H during
non-growing season. The ratio of H and LE decreases from spring to summer with one-thirds in summer and several times
in winter. LE is greater in the central park than that on the fringe of the park. The most important environmental factors
controlling LE are net radiation relative humidity and atmospheric temperature. The energy imbalance phenomenon is found
in this study with energy balance ratio ranging from 52% to 83% . It is also showed that the diurnal average of CO,flux is

negative. Urban green space is the sink of carbon dioxide during growing season.
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Table 1 The statistic values of energy and CO, fluxes in central park by the month

Month MaxLE,, H H,po/ LE o Gnax Ry EBR Mean F,

Clear 4 143 98 0.69 75 541 0.54 -0.031

5 240 152 0.63 80 544 0. 66 -0.067

6 373 155 0.42 86 671 0.82 -0.109

7 455 148 0.33 72 737 0.75 -0.119

8 396 137 0.35 66 637 0.70 -0.108

9 333 169 0.51 65 583 0. 66 -0.105

10 143 140 0.98 45 495 0.60 -0.065

11 69 151 2.19 22 329 0.57 0.051

12 16 105 6.56 14 214 0.50 0.116

Cloudy 5 92 15 0.16 15 106 0.50 0.076

11 26 25 0.96 7 86 0.48 0.046
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Fig.2 Diurnal change of latent heat sensible heat soil heat fluxes and net radiation on clear day in central park
6.56
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Table 2 Correlation coefficients of latent heat with environmental variables on clear day
Month Horizontal speed Vertical speed Net radiance Air temperature Relative humidity
4 0.354" 0.147 0.674 " 0.649 " -0.773"
5 0.354" 0.340" 0.862" 0.568 * -0.691"
6 0.386 " 0.165 0.913 " 0.520" -0.563"
7 0.342° 0.304 " 0.943 " 0.521" -0.575"
8 0.350 " 0.352" 0.938" 0.592" -0.721"
9 0.206 0.277" 0.908 * 0.527" -0.657"
10 0.365" 0.364 " 0.929 " 0.599 * -0.649"
11 0.195 0.418" 0.868 * 0.629 " -0.650"
12 0.048 0.001 0.873 " 0.272 -0.283

* P <0.05 Significance
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Fig.4 Diurnal change of CO, flux on clear day in central park
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Table 3 Comparison of water heat and CO, fluxes between two towers on clear day
CO,
Maximum of latent heat flux Maximum of sensible heat flux Diurnal average of CO, flux
Month
At the center On the fringe At the center On the fringe At the center On the fringe

8 396 343 137 166 -0.108 0.028

9 333 325 169 232 -0.105 0.077

10 143 137 140 170 -0.065 0.065

11 69 68 151 130 0.051 0.117

12 16 19 105 92 0.116 0.421
4
1/3

52% ~83%
2 ~3 cm
3
€O,/ H,0 co, “ o
3
Co,
Co, Co,
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