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Abstract: This research selected parks in Changzhou, a rapidly urbanizing city in the Yangtze River Delta, to study the relationship
between the composition of parks and their cooling effect. The park composition indicators and cooling effect indicators were
extracted from high-spatial-resolution images created by Landsat 8TIRS and Tianditu. Land surface temperatures of the researched
area were retrieved by the radiation transfer equation, and buffer analysis of ArcGIS, piecewise regression were used to analyze
cooling effect indicators of each surveyed park, including the land surface temperature, the temperature drop range and the
temperature drop amplitude. The perimeter, area and integration index of the parks were measured as their composition indicators.
Afterwards, park land cover indicators, namely, the green coverage, water coverage, impervious surface coverage, and tree coverage
were extracted from high-definition remote sensing images of Tianditu. Correlation analysis and the regression model between the
park indicators and the cooling effect revealed that the temperature drop amplitude was nonlinearly related to the area and perimeter
of a park, and the threshold were 26hm? and 3600m respectively, which means that a park has a strong cooling effect with its area
and perimeter within the threshold, while the cooling effect decreases with its area and perimeter exceeding the threshold. A second
finding was that the integration index of a park had a linear correlation with the cooling rate, meaning greater cooling effect for parks
with a lower integration index. The third finding was that the tree coverage and water coverage of a park were strongly correlated
with the surface temperature inside the park, while the impervious surface coverage rate and green space coverage rate showed no
significant correlation with the land surface temperature inside the park. Based on the three findings, it was concluded that to give
full play to an urban park’s cooling effect, planners and designers need give a thorough consideration of its area and perimeter
thresholds, integration index value, and tree and water coverage.
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Table 1 The composition and cooling effect indicators of parks
A T SRS - FemERE  BRRYOHE REEE KRR SRR KIS AR
(hm’) (m) €9) (m) (©) (%) (%) (%) (%)
{A] el (He) 14.62 1547.24 105.83 3.86 285.00 36.32 38.50 40.60 20.90 40.05
A 17 (QF) 50.09 3203.21 63.96 4.36 315.00 35.41 26.20 52.70 21.10 51.62
IR AEZT) 20.98 1714.50 93.53 3.53 555.00 35.65 16.50 65.40 18.10 52.37
2T M2 [l (HM) 38.35 2967.11 77.50 4.63 135.00 35.52 24.17 57.50 18.33 55.77
RBE N[ (LS) 3.35 796.33 237.99 2.92 195.00 38.25 13.67 65.47 20.86 53.18
TR A E(WX) 8.31 1354.97 163.08 3.70 135.00 36.74 28.69 56.96 14.35 54.13
I3 A T (WD) 15.11 1564.25 103.52 5.13 315.00 34.90 25.40 45.90 28.70 41.89
iR A E(XTD) 25.69 2464.65 95.94 3.20 405.00 37.45 24.10 41.90 34.00 33.52
75 (YX) 4.93 903.36 183.14 3.96 39.00 36.34 39.20 55.70 5.10 52.45
B A (XQ) 9.98 2184.22 180.64 3.15 375.00 36.79 17.60 53.70 28.70 44.30
ANRAERM) 2.73 749.51 274.05 2.82 90.00 38.63 5.62 60.35 34.03 43.45
A IC) 13.78 1829.50 132.76 4.52 90.00 37.53 19.00 63.30 17.70 46.71
I FE A [ (CN) 166.70 12069.54 72.40 4.47 120.00 35.19 40.15 43.67 16.17 39.62
FILAEYS) 135.93 4655.91 34.25 3.88 90.00 35.70 8.10 75.85 16.05 68.31
THE 2 [l (YH) 28.08 2206.83 78.60 3.31 75.00 37.69 36.52 29.54 33.94 25.73
AT (WH) 7.57 1116.52 147.58 1.68 90.00 39.30 14.00 46.00 40.00 18.55
TR %(SM) 42.56 2796.74 119.82 2.25 420.00 38.11 8.50 48.60 42.90 43.03
PEAR A [ (XL) 13.68 1456.51 108.03 4.05 465.00 37.02 23.53 58.7 17.77 45.17
REEAT(TQ) 13.31 1781.44 152.88 3.22 570.00 37.06 24.00 68.00 8.00 17.15
E P N T [VA'S) 7.58 1362.34 233.24 2.03 180.00 38.24 23.53 58.7 17.77 29.67
F WA E(CF) 7.04 1320.10 183.35 2.81 165.00 37.28 34.10 54.75 11.15 39.21
KU [ (FH) 9.43 1233.30 130.51 2.99 75.00 37.02 17.83 62.22 19.95 41.83
RS A 1E(GTST) 30.24 2808.20 92.86 3.51 450.00 36.91 18.34 63.09 18.57 45.57
A Pl (QW) 24.69 3274.00 130.86 4.93 165.00 36.55 17.54 61.31 21.15 50.27
*x2 NEEWS % B Spearman X MED T
Table2  The Spearman correlation analysis of park composition and cooling effect
ZH GRS Hh AW it i e il 65 1 BGIEE KRR SR AEKNEGEE  FAESE
THIAR 0.953** -0.625%* 0.611%* 0.152 -0.960** 0.22 -0.151 0.029 0.148
JEHK -0.603** 0.612** 0.21 -0.845%** 0.157 -0.03 -0.051 0.176
Hh KR —0.779%** -0.119 0.613%* -0.435* 0.091 0.315 -0.424*
Rie T 12 -0.028 ~0.534%* 0.389 0.003 -0.271 0.473%
e afh v Fl -0.114 -0.121 0.091 0.085 -0.082
[ELSEE R -0.208 0.207 -0.074 -0.149
KRS 62 -0.565%* -0.389 -0.207
SR G ~0.448* 0.456*
AN KA
% -0.261

VR SEMEAE0.01 B F MSCHELE0.05 1 .
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Table 3 The models of park composition and cooling effect

b ZH LRI R P BEAPS i P3RUIE(C)
1) Hh I S THAR Y =38.9-0.73In(X) 0.43 0.000 26hm’ 36.52
) bR 5 K Y =45.63-1.16In(X) 0.39 0.001 3600m 36.12
(3) b S Rl FR AL Y =3528+0.01X 0.39 0.001 -

4) o il e 2 5 THT AR Y =230+ 0.46 In(X) 0.27 0.009 26hm? 3.80
5) Pl i 5 Y =-2.08 +0.75 In(X) 0.26 0.010 2000m 3.62

(6) Fikal i 32 5 Rl 5 4R

Y =4.55-0.008.X

0.25 0.012
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