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A Study on the Relation between Scale of Green Spaces
and Decreasing Air Temperature

Yong-Han Yoon* and Byung-Ho Bae!

Dept. of Forest Sci., College of Natural Sci, Konkuk University, Dept. of Horticulture

Abstract - In order to investigate relation between park scale and temperature
decrease in and near parks, temperature distribution was observed and was analyzed
in four parks of different scales. Relation between the temperature decrease and ratio
of green coverage was also analyzed by using regression analysis. Lower temperature
was observed in and near the parks and larger cooling effect was implicated near the
larger parks. The result of regression analysis showed that the increase of green
coverage ratio leads the decrease of the temperature in the parks. The degree of the
temperature decrease varied according to the types of the coverage.
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Target research ~ Scale Observation Wind - L Wind
area ha date direction vezgzty Weather dlrﬁf/zon velocity
8. 6 SSW 3.8 clean SwW 0.9
Myousyouji park 1.24 1992 8. 7 14 oclock S 3.5 clean 4 o’clock S 0.2
8 8 SSE 2.4 clean NE 0.7
8.18 SSW 2.8 clean S 0.7
Motofutie park 4.04 1992 8.19 14 d’clock SSW 2.8 clean 4 d'clock SSW 0.9
8.20 SwW 2.6 clean SSE 1.0
8.14 SSW 3.7 clean SSW 0.8
Setagaya park 790 1992 8.15 14 o’clock SSW 2.2 clean 4 o'clock NW 1.2
8. 16 SW 3.9 clean SE 0.6
8.10 S 3.8 clean S 0.7
Shakuzi park 18.53 1995 8.11 14 o’clock B 2.9 clean 4 o’clock SSW 0.9
8.13 SSW 3.4 clean ESW 1.0
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Fig. 1. The highest air temperature coverage map and observation points in inside and outside of park.
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Table 2. Regression of are temperature and distance from park
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Y : Air temperature (°C) X : Distance (m)

Windward Leeward
Regression . Regression .
Ta;f;e; research Date coofficient Correlation coefficient Correlation
X Constant R < Constant R
term term

8. 6 —0.0005 31.56 —0.017n 0.0034 31.01 —-0214n

Myousyouji park 8. 7 -0.0014 31.88 —0.060n 0.0042 31.18 -0218n
8. 8 0.0006 32.36 —0.020n 0.0037 31.79 —0158n

8.18 0.0001 32.51 —0.009n 0.0031 31.43 —0171n

Motofutie park 8.19 —0.0003 31.16 —0.022n 0.0036 29.95 —-0320*
Maximum 8. 20 0.0005  32.13 -0.052n  0.0035 31.20  —0371%

temperature g 14 0.0002 32.67 -0.019n 0.0036 3140  —0437*
Setagaya park 8.15 0.0004 32.07 -0.053n 0.0037 30.79 —0501%%
8.16 —0.0002 32.49 —0.028n 0.0044 30.90 - 0627**
8.10 —0.0003 32.36 —0.099n 0.0024 29.58 —0645%*

Shakuzi park 8. 11 0.0004 31.12 —-0.141n 0.0020 28.86 —0221n
8.13 0.0003 32.58 -0.078n 0.0021 30.32 —0520%*

8. 6 —0.0002 24.21 —0.010n 0.0037 23.63 —0209n

Myousyouji park 8. 7 0.0016 25.47 ~0.084n 0.0024 2512  —0215n
8. 8 0.0006 24.93 —0.030n 0.0024 24.56 —0108n

8.18 —0.0005 25.20 —0.051n 0.0025 24.51 —0224n
Motofutie park 8.19 0.0009 24.74 -0.121n 0.0030 23.79 —0529**
Minimum 8.20 0.0007 25.44 —0.059n 0.0018 24.89 —0235n
temperature g 14 0.0007 25.40 -0.126n 0.0035 2420  —0614%*

Setagaya park 8.15 0.0002 24.73 —0.040n 0.0024 23.95 —0392*
8.16 0.0002 25.50 -0.027n 0.0028 23.92 —0505**
8. 10 0.0006 24.67 -0.226n 0.0017 23.04 —0486%**
Shakuzi park 8.11 0.0004 24.94 —0.154n 0.0018 23.25 —0559%*
8.13 0.0004 25.54 —0.146n 0.0015 24.33 —0619%*

** . level of significance 1% * : level of significance 5%

n : not level of significance
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Fig. 2. Relationship of the highest air temperature and wind direction and distance from the outer surrounding of park.



sx|e| FRS} QKT E el BHM| Bet AT 15

500~ (] Maximum temperature
400 + Minimum temperature
E
o 300-
Q
<]
3
B 200-
A
100~
D -
T S
0 10 20

Scale of green space ha

Fig. 3. Relationship between extent of lower air tempera-
ture influence and a scale from outer surrounding
of park to surrounding of urban.

ghetslr] & FAIES HFA e} FaEe dIAAMAS
o) w72 Aostedct 2 Al we, X F=
9} 7] &7 aztete] BAE Fig. 3o vebdo

7+ BA 7} FHA AR v X 7| 2AZFEA L] o3k
Wl 2 77)ee] A #hIEFNE 30~60m, LKL

(1) Myousyouji park
o 34,0 - [D8/6+8/1C8/8
g 3.0
-3
S 32,0 - a2 SR
9]
o, 43 =+ ° 8/8
g 30 4 2 4B+ °
3 + B/8
5 30.04 “ had 8/1
29,0 4
T ]
20 60 100
Green coverage ratio %
(3) Setagaya park
3.0 [38/14+8/1508/16
154
o 330 9
-
2
< 32.0
-
Q
g 210
3
= 30,0 4
<
29.0 ~
7 T
30 10 110

Green coverage ratio %

AR 100~110m, HAAAE 150~180 m, HiH
B 250~320m Y=k A7)0 A5, WEFRE
25~35m, LT ANE 40~60m, HHAASNE 110~
130 m, A iHF 2B 180~220m A =¢c}.

oAbz} 7ol w9 FuI}l I F4F A2
FHAE Wolxes Ag Utk = 1 ¥
B =X s} 71z avtele]
u|H sk AEE 2ot

g

3. X 7)1 &A}aHs} I RE

w=g)go] 7 eAZEI P|XE gL Fotstr] §
) 72 AW FE2AS FAos A 50m P
=9gs 7]e7re 3F A A7 Table 33 Zu}
o AR Ha 9 HA7R BF feledE 1%9 F(8)
Agke] A EQIT =, X3 &3) Har)eae] 3
A2 Fig. 49} 2=t
Z+ =AU %3go] 10% 7S o, Hr)ee
A EHE HEFLAE 0.16~0.23°C, THIRE
0.20~0.24°C, # HZAZNE 0.23~0.29°C, AimH AR
0.33~0.43°C A=yt HA7129 A, WIEFLAE

-l

)

(2) Motofutie park

340 [38/18 +841908/20
330 w
320
30 A

30.0 A

Air temperature °C

28.0 4

20 60 100

Green coverage ratio %

(4) Shakuzi park

340 (J8/10+8/1108/13
33.Q
32,0 -
31,0

30.0 A

Air temperature °C

29.0 -

Green coverage ratio %

Fig. 4. Regression line between highest air temperature and green coverage ratio within range of 50 m in diameter.



16 288 - dE

Table 3. Air temperature inside park (regression line of green coverage ratio within range of 50 m diameter)
Y : Air temperature (°C) X : Green coverage ratio (%)

Regression Regression

Target research Bt cosfficient Correlation cosfficient Correlation
ate T
area X Constant R X Constant R
term term
8. 6 -0.016 3161 —0.744%* ~-0.011 24.24 —0.546**
Myousyocuji park 8. 7 -0.023 3215 —0.761%* -0.012 25.76 —0.800%*
8 8 -—-0.020 33.02 —0.738%* -0.014 2520 —0.735%*
8.18 -0.024 33.04 —0.832** -0.014 25.27 —0.645%*
Motofutie park 8.19 -0.020 31.30 —0.731** ~0.011 24.55 —0.698%**
Maximum 8-20 —-0.024 32.83 —0.736%** Minimum -0.013 25.71 —0.707**
temperature g 14 -0.023 33.00  -0.717*¢ temperature _0017 2542  -0.801**
Setagaya park 8.15 -0.027 32.62 —0.853** —-0.015 25.10 —0.775%*
8.16 -0.029 3351 —0.817%* -0.019 25.95 —0.869%*
8.10 -0.039 33.75 —0.790** —-0.020 25.14 —0.766%*
Shakuzi park 8.11 -0.033 31.95 —0.802** -0.025 25.83 —0.845%*
8.13 -0.043 33.86 —0.820** -0.020 25.96 —0.755%*

** : level of significance 1%

Table 4. Single regression equation between environmental factor and green coverage rate within range of 50 m in

diameter Y : Air temperature (°C) X : Green coverage ratio (%)
Regression : Regression .
Target research coofficient Correlation coefficient Correlation
area x Constant R < Constant R
term term
Myousyouji park —-0.020 32.26 —0.817%* -0.012 25.07 —0.745%*
Motofutie park Minimum —0.023 32.39 —0.831%* Minimum  -0.013 25.18 ~0.821**
Setagaya park temperature  —0.026 33.04 -0.905**  temperature —0.017 25.49 —0.920%*
Shakuzi park —0.038 33.19 —-0.850%* —-0.022 25.64 —0.864**

** . leve] of significance 1%

8 ¢-5-1 ] Maximum temperature ‘;‘.%'o—i_ 7 =7l 3&%%9] Zpolel Hsped Fdal
§ § 0.4~ + Minimum temperature s =4t ‘7 1%3""9’]- S HARA A A Table 49 7
= 9.2 2% H2 P AAZL 2R fo4E 199 ¥
S 5 o (B)9) Aol ARANUE. XA F2} w389
88 . N eAzaHee] 2AL Fig 59 2ot
;‘Ei %" . 24z} 249 H9go] 10% 3718 ¢ o, 37
&8z 2o NZEIN= WEFAR 0.20°C, LI AR 0.23
fg oL : b cc EAAE 026°C, HRFAE 038°C A=A
2 0 Lo 20 HA7 28 AS, HEFRE 0.12°C, TRIIAE 013
= Scale of green space ha °C, AR AR 0.17°C, HFH AR 0.22°C A =5+
3 A%, %A 7R} 28 24% NleAREF
Fig. 5. Lower air‘temp.erature influence of internal park A Ht Aske vl tfo] =29 Fre} 7124
zr;i;slatlonshlp between land coverage rate and AEste Ae) W sk Aze Jq0

4. EX|3)En) &3 7]
0.11~0.14°C, TEHITAE 0.11~0.14°C, #HEAE 19150 &= 7]

0.15~0.19°C, Ri#H A E 0.20~0.25°C =} EX 920 g 7]l uXE gL otslr] 93



sxje] F2o J|2xZETele] BEMo| Bt AT

17

Table 5. Air temperature of park (multiple regression formula of land coverage ratio within range of 50 m diameter)
Y : Air temperature (°C) X1 : Forest ratio (%) X2 : Grassland ratio (%)
X3 : Bare ground ratio (%) X4 : Water surface ratio (%)

. ) Multiple
Target research Regression coefficient correlation
area Date
X1 X2 X3 X4 Constant R
term
8.6 -0.007 0.001 0.008 —0.005 31.01 0.897%*
Myousyouji park 8.7 -0.013  -0.012 0.014 0.006 31.32 0.801**
8.8 —~0.009 0.004 0.008 —-0.007 32.34 0.864**
8.18 ~0.021  -0.020 0.010 -0.005 32.82 0.843%*
Motofutie park 8.19 -0.023  —0.017 0.001 —-0.006 31.48 0.775%*
Maximum 8.20 -0.025  —0.023 0.005 -0.011 32.95 0.790%*
temperature 8.14 -0.013 -0.013 0.015 —0.006 32.23 0.818%*
Setagaya park 8.15 -0.021  —-0.015 0.009 -0.013 32.19 0.899%*
8.16 -0.026  —0.018 —-0.003 —-0.009 33.30 0.805%*
8.10 ~0.019  -0.010 0.022 —-0.020 32.38 0.888**
Shakuzi park 9.11 -0.020  -0.021 0.013 -0.017 31.17 0.877%*
9.13 -0.039  —0.024 -0.005 —-0.029 33.91 0.915%*
8.6 -0.012  -0.002 -0.008 -0.011 24.50 0.727+*
Myousyouji park 8.7 -0.011 —0.006 —-0.002 —-0.006 25.74 0.888**
8.8 -0.010  —0.008 0.001 —-0.006 25.07 0.817**
8.18 -0.010  -0.010 0.008 ~0.009 24.87 0.723%+
Motofutie park 8.19 ~0.013  —0.011 ~0.002 -0.005 24.76 0.782%*
Minimum 8.20 -0.013  -0.011 0.004 —0.006 25.73 0.781%*
temperature 8.14 -0.015  —0.010 0.002 -0.007 25.38 0.804**
Setagaya park 8.15 ~0.011  -0.012 0.005 -0.001 24.79 0.806%*
8.16 -0.014  -0.011 0.006 —0.005 25.57 0.895%*
8.10 -0.018  -0.016 -0.001 -0.013 25.16 0.842%*
Shakuzi park 9.11 -0.019  —0.021 —-0.005 0.009 25.57 0.889%*
9.13 -0.021  -0.014 —0.008 —-0.017 26.23 0.859%*
** : level of significance 1%
7y AN A&HE FAeR 27 50m YA 5 0.12°C, f1iHARE 014~0.21°C, 9 E, W EFLE
HAE, 22 &, g 3 s 712z 3R 0.06~0.11°C, TTIITAE 0.05~0.09°C, tAAAE
XA Table 58 2ot 7 A3 H1 2 A7 = 0.01~0.07°C, A2 E 0.09~017°C A =4
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