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Abstract - This study observed the temperature and humidity within the green zone to
understand the effect that land coverage and the structure of forests have on the relief
of micro-climate control. Based on this set of data, this study interpreted, through the
regression analysis, the relevance of land coverage of the green zone with temperature
and distribution of humidity, as well as the amount of green with the relief of micro-
climate control. The results of the study demonstrated that high temperature regions
were formed in barren areas, and low temperature regions in forests or near the water.
In particular, low temperature was found in areas covered with tall and small trees,
the water surrounded by forests and areas enclosing small rivers. Furthermore,
mechanisms causing low temperature were, among others, the ratio of land coverage
(forest, grassland, water). In fact, the temperature reduction effect varied in
accordance with the types and ratios of the land coverage. Humidity also showed a
close correlation with the distribution of temperature high temperature areas had low
humidity and low temperature areas had high humidity. Such a phenomenon.
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Table 1. Outline of survey
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Target research Scale Observation Wind Win_d . Amoupt Cloud Wind Wind
area h date direction velocity  insolation amount direction velocity
(ha) ms1  MIm?2  (1/10) m sl
Hiroyama 7.31 SSW 2.8 2.90 3 S 0.7
Park 105 1994.8.1 NE 3.8 3.18 2 SsSw 0.9
8.2 SwW 3.2 3.44 2 NW 1.0
Ageomaruyama 8.24 SSW 2.9 2.93 2 4 SSW 0.8
Park 181  1994.8.26 14 . 2.2 2.91 8 i SW 0.6
g.27 0% SE 3.0 3.02 2 ¢ ESE 0.6
Kasorikaitsuka 8.2 SE 3.8 2.92 3 SW 09
Park 8.2 1995.8.3 S 3.5 2.88 2 S 0.2
8.4 NE 2.4 2.69 3 SE 0.7
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@ : Humidity observation point
@ : Wind direction wind velocity observation point
B2 : Amount insolation observation point

Introductory remarks
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Fig. 1. Land coverage map and observation points in
Ageomaruyama Park.
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Table 2. Air temperature-multiple regression formula of land coverage ratio within range of 50 m diameter

Observation

Target research . 2

area date Regression formula R
Hiroyama 7.31 Y = —0.019X1 -0.009X2 0.002X3 -0.016X4 +31.02 0.860
Park 8.1 Y =-0.023X1 -0.019X2 0.005X3 -0.012X4 +31.51 0.906
8.2 =-0.018X1 -0.011X2 0.011X3 -0.010X4 +31.70 0.901
Ageomaruyama Maximum 8.24 Y =-0.020X1 —-0.013X2 0.001X3 -0.019X4 +31.32 0.875
Park temperature 8.26 Y =-0.021X1 -0.011X2 0.018X3 -0.019X4 +30.86 0.892
8.27 Y =-0.032X1 —-0.018X2 0.015X3 —-0.028X4 +32.95 0.846
Kasorikaistuka 8.2 Y = —-0.020X1 -0.017X2 0.011X3 - +32.56 0.893
Park 8.3 Y = -0.020X1 -0.014X2 0.003X3 - +31.76 0.757
8.4 Y = -0.016X1 -0.013X2 0.016X3 - +31.81 0.863
Hiroyama 7.31 = -0.015X1 -0.010X2 0.000X3 -0.008X4 +25.21 0.755
Park 8.1 Y =-0.010X1 -0.007X2 0.007X3 -0.004X4 -+24.62 0.835
8.2 Y =-0.020X1 —-0.015X2 0.004X3 -0.011X4 426.58 0.868
Ageomaruyama Minimum 8.24 Y = -0.013X1 -0.008X2 0.000X3 -0.010X4 -+24.97 0.827
Park temperature 8.26 = —-0.014X1 -0.009X2 0.008X3 -0.006X4 +25.89 0.883
8. 27 = —0.009X1 -0.005X2 0.013X3 -0.012X4 +25.18 0.914
Kasorikaistuka 8.2 = —-0.011X1 -0.011X2 0.009X3 - - +26.26 0.867
Park 8.3 Y =-0.014X1 -0.010X2 0.008X3 - - +26.13 0.760
8.4 Y =-0.012X1 -0.010X2 0.002X3 - - +25.64 0.808

Y : Air temperature (°C); X1 : Forest ratio (%); X2: Grassland ratio(%); X3 : Bare Ground (%); X4 : water surface ratio (%)
Table 3. Humidity -multiple regression formula of land coverage ratio within range of 50 m diameter
Target research Observation Regression formula R2
area date

Hiroyama 7.31 Y =0.023X1 0.005X2 -0.027X3 0.023X4 +70.15 0.592
Park 8.1 Y =0.011X1 0.007X2 -0.029X3 0.029X4 +72.84 0.479
8.2 Y =0.016X1 0.012X2 -0.023X3 0.017X4 +66.66 0.564
Ageomaruyama  Humidity 8.24 Y =0.035X1 0.006X2 -0.040X3 0.059X4 +68.83 0.595
Park 14 o’clock 8. 26 Y =0.023X1 0.001X2 -0.026X3 0.043X4 +67.19 0.408
8.27 Y =0.031X1 0.001X2 -0.038X3 0.037X4 +69.45 0.579
Kasorikaistuka 8.2 Y =0.042X1 0.021X2 0.016X3 - +67.28 0.484
Park 8.3 Y =0.021X1 0.008X2 -0.010X3 - +68.70 0.403
8.4 Y =0.022X1 0.002X2 -0.029X3 - +66.12 0.357
Hiroyama 7.31 Y =0.015X1 0.008X2 -0.000X3 0.011X4 +91.40 0.519
Park 8.1 Y =0.020X1 0.013X2 0.007X3 0.016X4 +92.90 0.509
8.2 Y =0.022X1 0.018X2 0.013X3 0.025X4 +92.06 0.369
Ageomaruyama  Humidity 8.24 Y=0.017X1 0.012X2 -0.008X3 0.029X4 +93.34 0.409
Park 4 o’clock 8.26 Y =0.016X1 0.005X2 —0.022X3 0.020X4 +91.63 0.440
8.27 Y =0.011X1 0.021X2 -0.024X3 0.011X4 +493.63 0.451
Kasorikaistuka 8.2 Y =0.032X1 0.020X2 0.000X3 - +85.71 0.345
Park 8.3 Y =0.012X1 0.018X2 -0.019X3 - +88.62 0.441
8.4 Y =0.014X1 0.009X2 -0.018X3 - +89.15 0.401

Y : Humidity (%); X1 : Forest ratio(%); X2 : Grassland ratio (%); X3 : Bare Ground (%); X4 : water surface ratio (%)
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Table 4. Air temperature-multiple regression formula of arbors sub-arbors and shrubs ratio within range of 50 m

diameter (m®)
Target research Observation Regression formula R2
area date

Hiroyama 7.31 Y = —0.00039X1 -0.00033X2 -0.00021X3 +31.39 0.876
Park 8.1 = —0.00037X1 -0.00038X2 -0.00027X3 +31.64 0.934
8.2 = —0.00041X1 -0.00039X2 -0.00027X3 +32.45 0.876
Ageomaruyama  Maximum 8.24 Y = —0.00036X1 -0.00033X2 —0.00031X3 +31.83 0.704
Park temperature 8. 26 Y = -0.00046X1 -0.00042X2 -0.00036X3 +32.11 0.684
8.27 = —0.00044X1 -0.00041X2 -0.00036X3 +32.94 0.690
Kasorikaistuka 8.2 Y = -0.00037X1 -0.00036X2 —0.00024X3 +33.04 0.867
Park 8.3 Y = —0.00027X1 -0.00024X2 —0.00012X3 +31.64 0.696
8.4 Y = -0.00039X1 -0.00032X2 —0.00029X3 +32.61 0.834
Hiroyama 7.31 Y = -0.00023X1 -0.00022X2 -0.00019X3 +25.26 0.756
Park 8.1 = —0.00022X1 -0.00021X2 -0.00015X3 +25.00 0.789
8.2 = —0.00026X1 —-0.00018X2 -0.00014X3 +26.18 0.821
Ageomaruyama  Minimum 8.24 Y= 0.00024X1 -0.00020X2 -0.00019X3 --25.35 0.661
Park temperature 8.26 Y = —-0.00028X1 -0.00026X2 —0.00025X3 +26.62 0.705
8. 27 = —0.00027X1 —0.00024X2 —0.00016X3 +26.03 0.702
Kasorikaistuka 8.2 Y = -0.00021X1 -0.00015X2 —0.00016X3 +26.46 0.774
Park 8.3 Y = ~0.00019X1 -0.00019X2 —-0.00014X3 +26.06 0.775
8.4 Y = —0.00015X1 -0.00014X2 —0.00015X3 +25.52 0.699

Y : Air temperature (°C); X1 : volume of arbor (8 m and above); X2 : volume of sub-arbor (3 to 8 m); X3 : volume of shrubs (within 3 m)

Table 5. Humidity -multiple regression formula of arbors sub-arbors and shrubs ratio within range of 50 m diameter  (m®)
Target research Observation Regression formula R?
area date

Hiroyama 7.31 Y =0.00029X1 0.00025X2 0.00018X3 +70.11 0.332

Park 8.1 Y =0.00036X1 0.00017X2 0.00015X3 -+72.94 0.430

8.2 Y =0.00037X1 0.00035X2 0.00031X3 +66.30 0.365

Ageomaruyama  Humidity 8.24 Y =0.00040X1 0.00037X2 0.00019X3 +71.22 0.319

Park 14 o’clock 8. 26 Y =0.00024X1 0.00023X2 0.00020X3 +67.87 0.194

8. 27 Y =0.00033X1 0.00021X2 0.00023X3 +70.68 0.181

Kasorikaistuka 8.2 Y =0.00046X1 0.00035X2 0.00010X3 +70.87 0.570

Park 8.3 Y =0.00036X1 0.00034X2 0.00014X3 --69.88 0.389

8.4 Y =0.00025X1 0.00024X2 0.00009X3 +70.12 0.246

Hiroyama 7.31 Y =0.00028X1 0.00030X2 0.00011X3 +91.79 0.388

Park 8.1 Y =0.00024X1 0.00023X2 0.00015X3 +93.82 0.410

8.2 Y =0.00037X1 0.00034X2 0.00015X3 +92.80 0.337

Ageomaruyama  Humidity 8.24 Y =0.00023X1 0.00019X2 0.00016X3 +94.09 0.239

Park 4 o’clock 8.26 Y =0.00035X1 0.00032X2 0.00026X3 +90.17 0.458

8. 27 Y =0.00040X1 0.00039X2 0.00030X3 +92.50 0.217

Kasorikaistuka 8.2 Y =0.00035X1 0.00025X2 0.00012X3 +89.24 0.401

Park 8.3 Y =0.00031X1 0.00027X2 0.00009X3 4 88.78 0.345

8.4 Y =0.00035X1 0.00028X2 0.00022X3 +-88.24 0.345

Y : Humidity (%); X1 : volume of arbor (8 m and above); X2 : volume of sub-arbor (3 to 8 m); X3

: volume of shrubs (within 3 m)
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