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50058306 : MAJOR : URBAN AND ENVIRONMENTAL PLANNING

KEY WORD : GREEN AREA, AIR POLLUTION, GLOBAL WARMING, GREENHOUSE AFFECT
PANITTA PATIMETA : A STUDY ON RELATIONSHIP BETWEEN URBAN GREEN

SPACE AND GLOBAL WARMING FACTORS: A CASE STUDY OF PATHUMWAN DISTRICT

INDEPENDENT STUDY ADVISOR : THANA CHIRAPIWAT, Ph.D., 171 pp.

The awareness of deep effects of global warming on human living and ecosystem
has made many global organizations cooperatively searching for solutions to mitigate its
effects. The objectives of the study are to investigate global warming and its factors, to study
relationship between green space characters and global warming factors, and to eventually
summarize appropriate green space characters that will effectively mitigate global warming
effects.

The satellite images of Pathumwan District in 2001, 2004 and 2007 derived from
LANDSAT-5 were used as the source of data to be analyzed. Simple linear regressions were
conducted to investigate causal relationships between green space characters and temperature
change, and between green space characters and pollution gas released. The equations of the
former relationship in 2001, 2004, and 2007 are y = 21.924-2.606x, y = 26.355-4.013x andy =
19.918-2.054x, respectively. The equations of the latter relationship are y=8.861-0.206x,
y=5.772-0.722x , and , y=4.650-1.521x, respectively. The finding is that green space characters
correlate to the reduction of temperature and pollution gas of the investigated area. In addition
to green space characters, other related factors are quantity of green space, traffic volume, and
the effectiveness of mass transit.

The suggestion of an appropriate green space character that will effectively reduce
temperature and pollution gas is one that possesses the NDVI index between 0.2 and 1, which
characterize by trees with large green and dense leaves to provide shade and absorb pollution
gas. Roof garden and vertical garden are also optional solutions for increasing quantity of
urban green space. Other supporting issues are a clear policy and plan for urban green space,
green apace preservation, and public participation. Future research can explore the topic in
terms of their spatial relationships and also in a macro scale.
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Annual losses, in thousand million U.5. dollars
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2) M3 welo (Respiration)
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Energy is used by all cells and is
vital for correct growth and repair. 7

Carbon dioxide is
released as a
waste product.

° '.~

Oxygen acts as a ‘fuel’ to release
energy from the stored food.

Glucose stored within the plants is e
broke down to provide energy How respiration works

AN 14 M laveany
7131 : Plant Biology [Online], Accessed 22 December 2008. Available from

http://my-aquatic-world.blogspot.com/2008/05/plant-biology-part-1.html/
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1 Knowledge tree. Leaf Gas Exchange [Online], Accessed 24 December 2008.

Available from http://www.progressivegardens.com/knowledge tree/plantphys.html/
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NNA 59 FrvgeaIunaInuuaIaii
N Bridgette See, Punggol Roof Garden [Online] Accessed 30 April 20009.

Available from http://www.greenroofs.com/projects/pview.php?id=45
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7117 : Jennifer Chait. Patrick Blanc’s Vertical Gardens [Online] Accessed 30 April

2009. Available from http://www.blisstree.com/articles
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a

U

gaungRlunuivalnuiu 1 wa.2544

a d aa v
1. NamsAAITHMaamTadu Simple Linear Regression VDITNHUTINY

Descriptive Statistics

4

Mean Std. Deviation N
temp01 21.5807 .93804 14520
ndviol .1316 .14516 14520
Correlations
tempO1 ndviol
Pearson Correlation tempO01 1.000 -.403
ndviol -.403 1.000]
Sig. (1-tailed) tempO01 .OOOI
ndviol .000
N tempO1 14520 14520
ndviOl 14520 14520
Variables Entered/Removed”
Variables Variables
Model Entered Removed Method
1 ndvi0o1? .|Enter

a. All requested variables entered.

b. Dependent Variable: temp01

Model Summary

Ad'd =
naaas

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 .403° .163 .163 .85838

a. Predictors: (Constant), ndviOl
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a

4

a d aa v
1. NamsAAITHMaamTadu Simple Linear Regression VDITNHUTINY

~q. A 4
gaunaRlunuunlnu iy

U

7 n.a.2544 (M0)

Model Summary

Ad'd =
naaas

Change Statistics

154

R Square
Model Change F Change df1 df2 Sig. F Change
1 .163 2820.782 1 14518 .000
ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 2078.408 1 2078.408 2820.782 .000%
Residual 10697.151 14518 737
Total 12775.559 14519
a. Predictors: (Constant), ndviOl
b. Dependent Variable: temp01
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 21.924 .010 2280.215 .000
ndviol -2.606 .049 -.403 -53.111 .000
a. Dependent Variable: temp01
Coefficients®
Correlations Collinearity Statistics
Model Zero-order Partial Part Tolerance VIF
1 ndviol -.403 -.403 -.403 1.000 1.000

a. Dependent

Variable: temp01



~q. A 4
gaunaRlunuunlnu iy

a

U

Collinearity Diagnostics®

7 n.a.2544 (M0)

4

a d aa v
1. HaMIAATIEHMIADAT AT Simple Linear Regression YOI NYULIY

Dimensi Variance Proportions
Model on Eigenvalue | Condition Index | (Constant) ndviol
1 1 1.672 1.000 .16 .16
2 .328 2.256 .84 .84

a. Dependent Variable: temp01
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gaungRlunuvalnuiu 1 wa.2547

a d aa v
2. HAMIAATITHNITDATUTY Simple Linear Regression VDITNHUTINY

Descriptive Statistics

4

Mean Std. Deviation N
temp04 25.7630 1.41762 14520
ndvio4 1475 .18398 14520
Correlations
temp04 ndvio4
Pearson Correlation temp04 1.000 -.521
ndvio4 -521 1.000]
Sig. (1-tailed) temp04 .OOOI
ndvio4 .000
N temp04 14520 14520
ndvi04 14520 14520
Variables Entered/Removed”
Variables Variables
Model Entered Removed Method
1 ndvio4? .[Enter

a. All requested variables entered.

b. Dependent Variable: temp04

Model Summary

Ad'd =
naaas

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 5217 271 271 1.21025

a. Predictors: (Constant), ndviO4
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4

a d aa v
2. HAMIAATITHNITDATUTY Simple Linear Regression VDITNHUTINY

~q. A 4
gaunaRlunuunlnu iy

U

U n.a.2547 (n0)

Model Summary

Ad'd =
naaas

Change Statistics

157

R Square
Model Change F Change dfl df2 Sig. F Change
1 271 5402.590 1 14518 .000
ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 7913.221 1 7913.221 5402.590 .000%
Residual 21264.640 14518 1.465
Total 29177.861 14519
a. Predictors: (Constant), ndviO4
b. Dependent Variable: temp04
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 26.355 .013 2047.364 .000
ndvi04 -4.013 .055 -.521 -73.502 .000
a. Dependent Variable: temp04
Coefficients®
Correlations Collinearity Statistics
Model Zero-order Partial Part Tolerance VIF
1 ndvio4 -521 -521 -521 1.000 1.000

a. Dependent

Variable: temp04
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2. HAMTIATIZHMITDMT Udy Simple Linear Regression YOI NYULIY

U

gaungilunuivalnuiu 1 w.a.2547 (ao)

Collinearity Diagnostics®

4

Dimensi Variance Proportions
Model on Eigenvalue | Condition Index | (Constant) ndvio4
1 1 1.625 1.000 .19 .19
2 375 2.083 .81 .81

a. Dependent Variable: temp04

I3

U

Ad'd =
naaas
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gaungRlunuivalnuiu 1 w.a.2550

a d aa v
3. HAaMIAATITHMIADATUTY Simple Linear Regression VDITNHUTINY

Descriptive Statistics

4

Mean Std. Deviation N
temp07 19.6636 1.59826 14520
ndvi07 .1239 .13649 14520
Correlations
temp07 ndvio7
Pearson Correlation temp07 1.000 -.175
ndvio7 -175 1.000]
Sig. (1-tailed) tempQ7 .OOOI
ndvio7 .000
N tempO07 14520 14520
ndvi07 14520 14520
Variables Entered/Removed”
Variables Variables
Model Entered Removed Method
1 ndvio7? .[Enter

a. All requested variables entered.

b. Dependent Variable: temp07

Model Summary

Ad'd =
naaas

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 1757 .031 .031 1.57353

a. Predictors: (Constant), ndviO7

159



3. Nﬂﬂ1§a!ﬂ§1$ﬁﬂ1\1ﬁ

a

3

~q. A 4
gaurgilunuiunlu

4

AT AU Simple Linear Regression Vaadnyaznunaleuay

U

Ju7 n.a.2550 (A9)

Model Summary

160

Change Statistics
R Square
Model Change F Change df1 df2 Sig. F Change
1 .031 461.005 1 14518 .000
ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 1141.450 1 1141.450 461.005 .000%
Residual 35946.581 14518 2.476
Total 37088.031 14519
a. Predictors: (Constant), ndvi07
b. Dependent Variable: temp07
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 19.918 .018 1129.263 .000
ndvio7 -2.054 .096 -.175 -21.471 .000
a. Dependent Variable: tempQ7
Coefficients®
Correlations Collinearity Statistics
Model Zero-order Partial Part Tolerance VIF
1 ndvio7 -.175 -.175 -.175 1.000 1.000

a. Dependent Variable: temp07



3. HaMINATIZHMITD

gaungilunuivalnuiu 1 w.a.2550 (Ao)

ATy Simple Linear Regression YOI NYULIY

Ad'd =
naaas

Collinearity Diagnostics®
Dimensi Variance Proportions
Model on Eigenvalue | Condition Index | (Constant) ndvio?7
1 1 1.672 1.000 .16 .16
2 .328 2.259 .84 .84
a. Dependent Variable: tempQ7
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4. HAMUATIZHMIADAT

waiiy (Co) lunuiirunilnu

4

Ad'd = oV
NnagIasNIY

du Simple Linear Regression VYoIaNHUTNY
T w.a.2544
Descriptive Statistics
Mean Std. Deviation N
co_max01 8.8335 2.36036 14520
ndviol .1316 .14516 14520
Correlations
co_max01 ndviOl
Pearson Correlation co_max01 1.000 -.013
ndviOl -.013 1.000
Sig. (1-tailed) co_max01 .064
ndviol .064
N co_max01 14520 14520
ndviol 14520 14520
Variables Entered/Removed”
Variables Variables
Model Entered Removed Method
1 ndvio1? .|Enter

a. All requested variables entered.

b. Dependent Variable: co_max01

Model Summary
Adjusted R Std. Error of the
Model R R Square Square Estimate
1 .013% .000 .000 2.36025

a. Predictors: (Constant), ndviO1
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4. HAMTIATITHMITDAFATY Simple Linear Regression Y T Y L RN g
uahy (CO) G!uﬁuﬁwmﬂnu%’u?] W.A1.2544 (D)
Model Summary
Change Statistics
R Square
Model Change F Change dfl df2 Sig. F Change
1 .000 2.322 1 14518 .128
ANOVA®

Model Sum of Squares df Mean Square F Sig.
1 Regression 12.938 1 12.938 2.322 .128%

Residual 80876.676 14518 5.571

Total 80889.613 14519
a. Predictors: (Constant), ndviOl
b. Dependent Variable: co_max01

Coefficients®
Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) 8.861 .026 335.157 .000

ndviOl -.206 135 -.013 -1.524 .128

a. Dependent Variable: co_max01

Coefficients?

Model

Correlations

Collinearity Statistics

Zero-order

Partial

Part

Tolerance

VIF

1 ndviol

-.013

-.013

-.013

1.000

1.000

a. Dependent Variable: co_max01
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a d aa Aa U 4
4. NAMIUATIZHMITDATUFY Simple Linear Regression Vo3anyaznunddeuaz Mo

U

waiiy (Co) lunuirunilnuiu d w.a.2544 (o)

Collinearity Diagnostics®

Dimensi Variance Proportions
Model on Eigenvalue | Condition Index | (Constant) ndviol
1 1 1.672 1.000 .16 .16
2 .328 2.256 .84 .84

a. Dependent Variable: co_max01
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5. HAMINUATIZHNMITOAT 91

waiiy (Co) lunuiirunilnuiy

Y

U

au

T w.a.2547

Simple Linear Regression VDITNHUTINY

Descriptive Statistics

4

Ad'd = oV
NnagIasNIY

Mean Std. Deviation N
co_max04 5.6651 .56018 14520
ndvio4 1475 .18398 14520
Correlations
co_max04 ndvio4
Pearson Correlation co_max04 1.000 -.237
ndvio4 -.237 1.000
Sig. (1-tailed) co_max04 .000
ndvio4 .000
N co_max04 14520 14520
ndvi04 14520 14520
Variables Entered/Removed”
Variables Variables
Model Entered Removed Method
1 ndvio4? .[Enter

a. All requested variables entered.

b. Dependent Variable: co_max04

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 .237° .056 .056 .54423

a. Predictors: (Constant), ndviO4
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166

5. HAMIAATIZHMITDATUFH Simple Linear Regression Y T Y L RN g
uahy (CO) G!uﬁuﬁwmﬂnu%’u?] W.A1.2547 (AD)
Model Summary
Change Statistics
R Square
Model Change F Change df1 df2 Sig. F Change
1 .056 864.733 1 14518 .000
ANOVA®

Model Sum of Squares df Mean Square F Sig.
1 Regression 256.120 1 256.120 864.733 .000%

Residual 4299.992 14518 .296

Total 4556.111 14519
a. Predictors: (Constant), ndviO4
b. Dependent Variable: co_max04

Coefficients®
Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) 5.772 .006 997.065 .000

ndvio4 -722 .025 -.237 -29.406 .000

a. Dependent Variable: co_max04

Coefficients?

Model

Correlations

Collinearity Statistics

Zero-order

Partial

Part

Tolerance

VIF

1 ndvio4

-.237

-.237

-.237

1.000

1.000

a. Dependent Variable: co_max04
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4
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5. HAN3AATITHNIE AT UdY Simple Linear Regression Yoddnyaznunaddieay iy

waiiy (Co) lunuirunilnuiu A w.a.2547 (se)

Collinearity Diagnostics®

Dimensi Variance Proportions
Model on Eigenvalue | Condition Index | (Constant) ndvio4
1 1 1.625 1.000 .19 .19
2 375 2.083 .81 .81

a. Dependent Variable: co_max04
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6. HAMINUATIZHMITOAT 91

waiiy (Co) lunuiirunilnuiy

Y

U

au

1 w.a.2550

Descriptive Statistics

4

. . . % A d‘d = [J
Simple Linear Regression Y93an¥uMs NWHNTIVEIMASMNY

Mean Std. Deviation N
co_max07 4.4616 1.03270 14520
ndvio7 1239 .13649 14520
Correlations
co_maxQ7 ndvi07
Pearson Correlation co_maxQ7 1.000 -.201
ndvio7 -.201 1.000
Sig. (1-tailed) co_maxQ7 .000
ndvio7 .000
N co_max07 14520 14520
ndvi07 14520 14520
Variables Entered/Removed”
Variables Variables
Model Entered Removed Method
1 ndvio7? .[Enter

a. All requested variables entered.

b. Dependent Variable: co_max07

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 .201° .040 .040 1.01165

a. Predictors: (Constant), ndviO7
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6. HAMIAATIZHMITDATUFH Simple Linear Regression Y T Y L RN g
uahy (CO) G!uﬁuﬁwmﬂnu%’u?] W.A1.2550 (D)
Model Summary
Change Statistics
R Square
Model Change F Change df1 df2 Sig. F Change
1 .040 611.379 1 14518 .000
ANOVA®

Model Sum of Squares df Mean Square F Sig.
1 Regression 625.709 1 625.709 611.379 .000%

Residual 14858.290 14518 1.023

Total 15483.999 14519
a. Predictors: (Constant), ndvi07
b. Dependent Variable: co_max07

Coefficients®
Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) 4.650 .011 410.063 .000

ndvio7 -1.521 .062 -.201 -24.726 .000

a. Dependent Variable: co_max07

Coefficients?

Model

Correlations

Collinearity Statistics

Zero-order

Partial

Part

Tolerance

VIF

1 ndvio7

-.201

-.201

-.201

1.000

1.000

a. Dependent Variable: co_max07
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6. NAMIIATITHMITDAT AT Simple Linear Regression YOI NYULIY

waiiy (Co) lunuirunilnuiu A w.a.2550 (se)

Collinearity Diagnostics®

4

Ad'd = oV
NnagIasNIY

Dimensi Variance Proportions
Model on Eigenvalue | Condition Index | (Constant) ndvio?7
1 1 1.672 1.000 .16 .16
2 .328 2.259 .84 .84

a. Dependent Variable: co_max07
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