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Abstract 
 

Thailand is located in a humid  tropical climate and near  the equator. Thus  the average air temperature is high throughout the  year.  

Environmental factors   factors   such  as  the  sun,  wind  and  humidity affects   residential buildings especially, heat  from  the sun  is a 

main  factor,  which  leads  a problems of heat  inside  the  buildings (Prawewan Amornpong, 2001).  Therefore, Installling air condition-

ing inside  the buildings is the solution for this  problem. However, from  the  study  on  the  properties of  plants  it was  found  that  

plants  are  effective in blocking  the   sun's   rays   as  well   as  effectively  maintaining  the   air   temperature  in  the   area   (Soontorn 

Boonyathikarn, 1999).  So, planting trees  to prevent the sunlight, as shade  to reduce  sun heat  in the buildings should   be  an  approach, 

which   could   be  adopted to  decrease the  use  of  air  conditioning and  also  energy consumption in buildings (Trungjai Buranasom-

pob, 2000).  This  research aims  (1) to study  and  create  design guidelines on landscape models which  conforms to the environment of 

sunlight and wind  in the central region of Thailand and (2) to propose the guidelines on architectural landscape designs and plants’  set-

ting  around the buildings in 8 directions; North  (N),  Northeast (NE),  East  (E),  Southeast (SE),  South  (S),  Southwe st (SW), West  

(W)  and Northwest (NW).  The results   found  that the landscape model  included the setting  on plants  as shade  at all sides  of the 

building envelope during  08.00-17.00 PM  of the day  throughout the year.  These  can reduce  the  air  temperature of the  building en-

velope as well  as the  average temperature inside  the  buildings, this showed a decrease in temperature by as much  as 3.95°C or 

13.478% compared with  the average exterior air temperature of the buildings throughout the year. 
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1. Introduction 

Thailand is located in a humid tropical climate and near the equa-

tor. Thus the average air temperature is high throughout the year. 

Environmental factors such as the sun, wind and humidity affects 

residential buildings especially, heat from the sun is a main factor, 

which leads to problems of heat inside the buildings (Prawewan 

Amornpong, 2001). Therefore, Installing air conditioning inside 

the buildings is the solution for this problem. However, a study on 

the properties of plants it was found that plants  are  effective  in  

blocking  the  sun's  rays  as  well  as effectively maintaining the 

air temperature in the area (Soontorn Boonyathikarn, 1999). So, 

planting to prevent the sunlight, as shade to reduce sun heat in the 

buildings should be an approach which could be adopted to de-

crease the use of air conditioning and also energy consumption in 

buildings (Trungjai Buranasompob, 2000). 

The Aim of Research 

1) The physical properties of trees, which influence to modify 

micro-climate. 

2) The factors and the important group of variables on trees which 

are the most potential to modify micro-climate of houses to be 

comfort zones. 

3) Model of Architectural Landscape conforms to Environment for 

Air Temperature Reduction of the Building Envelope. 

 

 

2. Experimental details 

1) This research was carried out only on trees, due to trees being 

the most efficient way to decrease the violence of the temperature 

during the day. (Soontorn Bunyatikarn, 1999) 

2) This research studied on the kinds of trees: 1) auspiciousness 

trees 2) local trees (selected by using criterion from the analysis of 

trees’ properties at maturity table) (Auomporn Weesommai and 

Board, 1999). which is studied only on a micro-climate modifier. 

3)  This  research  studied  on  houses  in  the  central  part  of 

Thailand. 

4) The collection, measurement, testing and comparison of the 

data during the summer season. 

5) The collecting data equipment in each place, at the same time, 

needs to report the same results or could calibrate in the same 

standard. 

The variables of the research: 

1) Factors on trees which influence to modify micro-climate 

1.1 Species of the studied trees 

1.2 Physical properties of the studied trees ; 

- Form   - Height at maturity 

- Spread  - Density 

- Periodicity - Height  from under  the Shrub  

   to the bottom 

1.3 Shade 

1.4 Environmental factors of the studied Thai houses ;  

- Air temperature - Relative humidity 

- Sun path, Air velocity - Mean radiant temperature 

2) Factors on thermal comfort zone ;          

- Air temperature - Relative humidity 

-  Air velocity   - Mean radiant temperature  
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Method of Research 

1) Review of literature and related documents. Study the infor-

mation on trees, Thai houses, environment and criterion on com-

fort zones, which influences and modifies the micro climate. 

2) Collect the data in summer season from 6 am to 6 pm 

2.1) Data of trees; Species of the studied trees, Periodicity, Physi-

cal properties of the studied tree, Shade. 

2.2) Data collection on environmental factors. Measure the varia-

bles hourly in the summer season, from 6am to 6pm daily, per 

month by using Data logger system 2000. The Globe temperature   

will   be   used   to   measure   the   mean   radiant temperature. 

(1) Measure the variable of trees;  

- Air temperature  

- Relative humidity 

-Mean radiant temperature 

- Temperature on shade 

(2) Measure the environmental variable of the studied houses ;  

- Air temperature 

-  Relative humidity 

 -Mean radiant temperature 

2.3) Data collection on sun path direction and air velocity direc-

tion which appear on the studied houses. 

 

3) Analysis and evaluation on collected environmental factors and 

the variable. Analysis and comparison will be used to identify the 

important variable of trees which influence and modifies micro- 

climate of houses. Rearrange the importance of the variable and 

classify the group of variable. 

4) Synthesize for identifying factors and the group of important 

variables, which is the most potential for micro-climate modifier 

to thermal  comfort  of houses.  The  results  will  be  presented  in  

3 seasons, 8 directions. 

5) The model is created from the factors and the combination of 

the group of the important variables. The model is used to inspect 

the influence of micro-climate modifier to the thermal comfort of 

houses. 

6) Evaluation model by using Bioclimatic chart which is the in-

strument for comparing the differences between the results on the 

environmental management of houses by using trees and the envi-

ronment of the houses without trees growing. 

7) Summarized results and guidelines are designed for micro- 

climate modifier in the most valuable methods. The guidelines are 

presented in the species and position of trees in 8 directions. 

 
Fig. 1: Model management environment for shade trees on The tempera-
ture reduction of the building. 

 

3. Results and discussion 
  

1) Physical properties of the studied trees, which influence and 

modify micro-climate. 

2) Factors and the combination of the group of important variables 

and influence of micro-climate modifiers to thermal comfort of 

houses. 

3) Pattern of design guidelines, which are the environmental man-

agement concept. 

The variable and factors on trees in 8 directions are used to modify 

micro-climate modifiers in the most valuable methods. 

 

Model of trees planting to create shade for housing   to day: case 

study on general housing with single storey and high platform in 

the area of  800 square meters.   The results of the study were 

concluded by the 3 models of tree planting around the house with 

the following recommendations 

 (Figure 1.) 

A) Wall on the north side. Northeastern and northwest. 

The plants were grown oval. Bush thick to shield 

the wind. There are at least 5.50 meters 10.00 me-

ters planted on the far wall. 

B) The east and  southeast. The plants were grown  

round Moderate to dense bush leaves. Bush leaves 

the stage and open to the wind. There are at least 

6.50 meters 10.00 meters planted on the far wall. 

C) South, southwest and west to plant trees sphere. 

Bush leaves the dense Bush leaves the stage un-

der a high wind and airy, with a height of at 

least 15.00 meters, 8.00 meters planted on the far 

wall. 

 
Fig. 2: North Side 

 

1) Wall on the north side plants were grown elliptical canopy 

height ≥ 10 meters radius ≥ 3.50 m canopy dense foliage dense 

bush. Do not leave the winter Planting distance from the wall at a 

right angle (a1) was 5.50 meters tall shrub planting and wind pro-

tection. (Figure 2.) 

 
Fig. 3: N o r t he a s t Side 

 

2) The northeast wall plants were grown elliptical canopy height ≥ 

10 meters radius ≥ 3.50 m canopy dense foliage dense bush. Do 

not leave the winter Planting distance from the wall at a right 

angle (a1) was 5.50 meters tall shrub planting and wind protection. 

(Figure 3.) 
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Fig.4: E a s t  S i d e 

 

3)  The  east  wall    should  plant  trees  medium  round canopy  

height,   canopy  ≥  10  meter  radius  ≥  3.50   m moderately 

dense bush leaves. Bush leaves the stage  and open to the wind. 

Planting distance from the wall at a right angle (a1) of 5.00 m, 

planted shrubs. Wood mulch or grass to MRT surrounding area. 

(Figure 4.) 

 

 
Fig.5: Southeast Side 

 

4)  The  walls  of  the  southeast     should  be  planted 

vegetation canopy height ≥ 10 m radius circular canopy ≥ 

3.50 m moderately dense bush leaves. The shapely shrub leaves 

to the wind. Planting distance from the wall at a right angle (a1) 

of 6.50 meters, grouping plants flowing the wind to  the  house  

and  basement.  Should  be  planted  bushes, ground cover or grass 

to MRT surrounding area. (Figure 5.) 

 

 
Fig. 6: South Side 

 

5) Wall  on  the  south  side    should  be  planted  vegetation can-

opy height ≥ 15 m radius circular canopy ≥ 5 meters thick 

shrubs, evergreen shrub leaves flowing the wind. Planting dis-

tance from the wall at a right angle (a1) of 8.00 m should be 

planted bushes, ground cover to reduce MRT surrounding area. 

(Figure 6.) 

 

 
Fig.7: Southwest Side 

 

6) Wall on the Southwest should be planted vegetation canopy 

height ≥ 15 m radius circular canopy ≥ 5 meters thick shrubs, 

evergreen shrub leaves flowing the wind. Planting distance from 

the wall at a right angle (a1) of 8.00 m should be planted shrubs. 

Wood mulch or grass to MRT surrounding area. (Figure 7.) 

 

 
Fig. 8: West Side 

 

7) The wall on the West side should be planted vegetation canopy 

height ≥ 15 m radius circular canopy ≥ 5 meters thick shrubs, 

evergreen shrub leaves flowing the wind. Planting distance from 

the wall is equal to 8.50 square meters should be planted shrubs. 

Wood mulch to reduce MRT surrounding area. (Figure 8.) 

 

 
Fig. 9: Northwest Side 

 

8) The wall of the northwest plants were grown elliptical canopy 

height ≥ 10 meters radius ≥ 3.50 m canopy dense foliage dense 

bush. Do not leave the winter Planting distance from the wall 

angles of 5.50 meters and a shrub plant block winter winds.  

(Figure 9.) 

4. Conclusions 

The  landscape  model  included  the  setting  of  plants  as  being 

shades of all sides of the building envelope during 08.00-17.00 of 

the day throughout the year. These can reduce the air temperature 

of the building envelope as well as the average temperature inside 

the buildings. The temperatures decreased 3.95°C or 13.478% 

compared with the average exterior air temperature of the build-

ings throughout the year. 
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