


Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Peer review declaration
To cite this article: 2021 J. Phys.: Conf. Ser. 1772 011002

 

View the article online for updates and enhancements.

You may also like
Peer review declaration-

Peer review declaration-

Peer review declaration-

This content was downloaded from IP address 182.1.228.61 on 15/06/2023 at 17:18

https://doi.org/10.1088/1742-6596/1772/1/011002
https://iopscience.iop.org/article/10.1088/1742-6596/2072/1/011002
https://iopscience.iop.org/article/10.1088/1757-899X/978/1/011002
https://iopscience.iop.org/article/10.1088/1742-6596/1764/1/011002
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssAppIP2EQ-ZRCpXojShvZxKUe73UepFuYugg4zaC-c_JnmRqkiZxnHqEIYcBhJXJoTmKtbuUOpDqYcUeg2t6YkCZDBCPVPBqK7l5bKSriDITAU9nvExWC88JFnjh1Q9rhUxj0treF24pD5sle4-mWsVdwqZJUTdryHsiqbWTwb9A-30PzMWxR6LJWB-c6TlvGwDfzbxglN-T1K3Y5EFYm6MNQGUSaxSdkpZOByrm3Oiiy4DILMxCJXJSfdzcG3enT_hIAYesq_HTUbUE9kkS1iOSIFywuo7WuJbkVNeqNRNBYZAIM7&sai=AMfl-YT-pPvrRZg2hRrDDwXtBnUFLvU_3KVNmYpg8Wt6N8yx2Z11RW1HtIRk52AEF0XXT2S3IuZi7ytEDJD924A&sig=Cg0ArKJSzFicnuMnIm7w&fbs_aeid=[gw_fbsaeid]&adurl=https://issuu.com/ecs1902/docs/2023-ecs-opportunities-boston-gothenburg-fillable-%3Ffr%3DsNDk5OTUwMDQyODg%26utm_source%3DIOPAds%26utm_medium%3DBanners%26utm_campaign%3D244Exhibit


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

The 2nd International Conference on Energy Sciences (ICES) 2018
Journal of Physics: Conference Series 1772 (2021) 011002

IOP Publishing
doi:10.1088/1742-6596/1772/1/011002

1

Peer review declaration 

All papers published in this volume of Journal of Physics: Conference Series have been peer 
reviewed through processes administered by the Editors. Reviews were conducted by expert 
referees to the professional and scientific standards expected of a proceedings journal 
published by IOP Publishing. 

• Type of peer review: Double-blind  
 

• Conference submission management system: Konfrenzi 
 

• Number of submissions received: 108 
 

• Number of submissions sent for review: 65 
 

• Number of submissions accepted: 59 
 

• Acceptance Rate (Number of Submissions Accepted / Number of Submissions 
Received X 100): 55 

 

• Average number of reviews per paper: 2 
 

• Total number of reviewers involved: 14 
 

• Any additional info on review process: 
 

Contact person for queries: Prof. Abdul Waris 
Dept. of Physics, Faculty of Mathematic and Natural Sciences, Institut Teknologi 
Bandung 
Jl. Ganesha No 10, Bandung 40132, West Java, Indonesia 
Phone: +62-22-2500834 
Fax: +62-22-2506452 
Email: awaris@fi.itb.ac.id 

 
 

 





Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Day and Night Thermal Mass Performance Studies on Wetland
Settlement in Palembang
To cite this article: Wienty Triyuly et al 2021 J. Phys.: Conf. Ser. 1772 012029

 

View the article online for updates and enhancements.

This content was downloaded from IP address 103.88.170.186 on 19/06/2021 at 15:58

https://doi.org/10.1088/1742-6596/1772/1/012029
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstZ0nGUWNVeJRABXARM1VrBM8ESjSTHHUY5CEpD_GmJtkbgBSr7GG8HHm8KP1AxR1ALMQeFyijoUzmfGri72W6x76qfS3LmZGFLP19EvwuukVYAjJBP1mLkx1z557qEhfYvF5-WyB0TF1geyl1mAd5FgoTBAc5nf7fcQe_Ig1NXpYnYN2DEd48bU5R6HwBs-sIe4wp4SjyIn4AQgsWbQ8Stinpb2ysZsDxjeD4kLPY8N3Vp05KhoJFg0kWtlNY5hKKxZuDnJx0OTeq74zQGSQ&sig=Cg0ArKJSzOuvOWngohWc&fbs_aeid=[gw_fbsaeid]&adurl=http://iopscience.org/books


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

The 2nd International Conference on Energy Sciences (ICES) 2018
Journal of Physics: Conference Series 1772 (2021) 012029

IOP Publishing
doi:10.1088/1742-6596/1772/1/012029

1

 

 

 

 

 

 

 

Day and Night Thermal Mass Performance Studies on 

Wetland Settlement in Palembang  

Wienty Triyuly, Sugeng Triyadi, Surjamanto Wonorahardjo 

Institut Teknologi Bandung 

 

Corresponding author (e-mail): titus@ar.itb.ac.id 

Abstract. The phenomenon of urban heat island was affected by the thermal mass of the area. 

The massive development of settlement in the wetland of Palembang had changed the natural 

thermal mass composition. This paper discussed the effect of the settlement development in the 

urban thermal environment of the wetland of Palembang. We measured the effect of building, 

pavement, water body and vegetation factors in the day and night air temperature of the 

settlement area. Direct field measurement was done using the wet and dry thermometer, 

anemometer and globe thermometer for 3x24 hours. The result showed that there were 

differences in day and night air temperature in the area with different thermal mass composition.  

It was also affected by wind direction and weather conditions. We concluded that the day and 

night temperature balance of the area could be control by the composition of thermal mass in the 

settlement area. 

Keywords: day and night temperature, thermal mass, wetland settlement 

1.  Introduction 

The development of urban areas causes the changing urban form. The changing urban form affects the 

intensity of sunlight on the surface material so that affects the thermal comfort of the environment [1] 

[2] and thermal comfort of the building.  The thermal comfort of the environment can be controlled by 

using the hardscape and soft-scape land cover material. The thermal comfort of the building can be 

controlled by using the effective material with thermal storage mass which can control indoor 

temperature [3]. 

The increase in housing demand in Palembang city encourages the massive development of 

settlement in wetland areas. The development of the wetland settlement area changes the land cover and 

the composition of natural thermal mass material so that it affects air temperature and encourages heat 

island phenomena. The changing of thermal mass composition in wetland settlement in the form of the 

changing of buildings, open space pavement (asphalt, soil), vegetation and water body [4]. Buildings 

and open space pavement as hardscape material have the thermal mass characteristics which can absorb 

and reflect heat during the day and release heat at night so that this material can increase day and night 

temperatures. Vegetation as a soft-scape material has the thermal mass characteristics which can absorb 

heat during the day so that this material can reduce daytime temperatures [5]. The water body as soft-

scape materials has the thermal mass characteristics which can absorb heat during the day and release 
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heat at night so that this material can reduce daytime temperatures and increase nighttime temperatures. 

The temperature of the water body material increases during the day so that the temperature of the water 

body is higher than the air temperature. The increase of water body temperature encourages evaporation, 

transfer of heat and transfer of mass into the airflow [6].  

The thermal mass capability to increase and decrease the temperature is also influenced by the air 

movement in the form of wind speed and direction. The movement of air is formed due to urban 

geometry [7] [8] and building density [9] [10]  so that air movement depends on aspects of open space 

and density area. Open space causes wind movement can transmit heat and humidity to the surrounding 

area while density area causes the wind was trapped in this area and affect the increase of air temperature.  

The increasing and decreasing in temperature cause the changing of the daytime and nighttime 

temperature. The changing of temperature during the daytime and nighttime requires time to increasing 

and decreasing temperature in the form of time delay ΔT/Δt (°C/hour(s)).  The changing of daytime and 

nighttime temperature affect thermal comfort and environmental thermal quality so that it needs the 

balancing between daytime and nighttime temperatures. Wetland areas have the potential of water 

bodies and soils that contain water as an element of cooling material so that this material can be used as 

a potential material for controlling day and night temperatures. 

Considering the conditions that have been conveyed, it is required research to see the effect of the 

composition of the thermal mass material on daytime and nighttime air temperatures in the wetland area 

settlement. The research is done by comparing the characteristic of the thermal mass material and day-

nighttime air temperature between the water body area with other areas. This research result in the 

thermal behavior in wetland settlement and the characteristic of the thermal mass material which can 

affect the changing daytime and nighttime temperature. 

 

2.  Method 

This research was a case study research on the OPI Jakabaring settlement area using comparative 

analysis methods. The determination of the research area was based on the land cover and thermal mass 

characteristics of the area with a radius of influence 100 meters.  The composition of the area consisted 

of buildings, pavement (asphalt), soil, vegetations, and water body.  This research compared daytime 

and nighttime air temperature (°C) of the water body area with daytime and nighttime air temperature 

(°C) of the soil area, the building area, the water body-soil area, and the water body-building area. Field 

data were collected at 5 (five) measuring points (figure 1.) which were taken every hour for 3 days using 

the wet and dry thermometer, globe thermometer and anemometer at a height of 150 cm from the ground. 

Data collection was done by providing a record of wind movement and weather conditions for each data 

collection so that resulted in the thermal behavior and the characteristics of air temperature (Ta) every 

hour in each wetland area settlement. 
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Sources: Badan Informasi Geospasial (BIG) Indonesia, 2017; Badan Perencanaan Pembangunan 

Daerah Kota Palembang, 2012; aerial photographs, and field survey. 

Figure 1.  Wetland area point measurement in OPI Jakabaring settlement. 

 

3.  Result and Discussion 

OPI Jakabaring settlement as wetland settlement had the potential of water bodies as the main elements 

of the area. The area of OPI Jakabaring settlement had a different composition of land cover and thermal 

mass material (figure 2.).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  The composition of land cover material that influences day and night temperature. 
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The composition of land cover material influence the increasing and decreasing air temperature during 

the day so the area had differences in daytime temperature (Ta_day) and nighttime temperature (Ta_night) 

(figure 2. and figure 3.). 

 

Figure 3.  The comparison air temperature in the wetland area. 

 

The characteristic building area as a dense area had different effects with a water body and soil area 

as open space. The differences in area characteristics had different effects on the increase in daytime 

temperatures and the decrease at night temperatures (figure 4.). The water body area had the lowest 

Ta_day and highest Ta_night while the building area had the highest Ta_day and the soil are had the lowest 

Ta_night. The characteristic of the water body and soil area encouraged the evaporation process which 

occurred in this area and besides that the characteristic of open space caused the air movement to 

transmit the heat to the surrounding area. 

 

Figure 4.   The comparison air temperature between Twater body area, Tsoil area, and Tbuilding area. 

 

The composition of the water body, soil, and building material affected the increase and decrease of 

air temperature. The water body area had thermal mass material which effects the increasing and 

decreasing air temperature slowly so it resulted in Ta_day lower and Ta_night higher than other areas. The 

building could increase daytime temperature and this temperature would decrease rapidly so that it 

resulted in high Ta_day and low Ta_night.  More buildings in the area could cause an increase of  Ta_day and 
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the decrease of Ta_night so that the building area had Ta_day  higher and Ta_night lower than the temperature 

of the water body area. 

The soil area had a different graphic of temperature if it compared with the water body area and the 

building area. The soil area had an increase of Ta_day at one time during the daytime and had a decreasing 

temperature minimum at one time in the nighttime. The influence of soil material on air temperature 

depended on the intensity of the sunshine. The soil area had a maximum increase of temperature when 

the area had maximum sunshine during the day and then the temperature of this area would drop rapidly 

to a minimum point at nighttime. The increasing and decreasing of temperature in the soil area was 

affected by thermal mass soil and the characteristics of soil density in wetland settlements. 

Figure 5.  The comparison air temperature between Twater body area, Twater body-soil area, and Tsoil area. 

 

Figure 5. showed the effect of soil material which containing water elements on wetland areas. The 

soil area had the highest Ta_day   and the lowest Ta_night. The water body area had Ta_day lower than Ta_day  

of the water body-soil area, this showed that the presence of soil material had a strong influence to 

increase in the air temperature, the more elements of the soil would increase the Ta_day and decrease 

Ta_night.  

 

Figure 6.   The comparison air temperature between Twater body area, Twater body-building area, and Tbuilding area. 

 

Figure 6. showed the effect of building material containing water elements on wetland areas. The 

water body area had the lowest Ta_day   and then this temperature would decrease slowly so that the 
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Ta_night of the water body area higher than the temperature of other areas. The building area had the 

highest Ta_day   and then the temperature of this area would decrease rapidly so that it caused the Ta_night 

of the building area between the Ta_night of the water body area and the Ta_night of the water body-building 

area. The water body-building area had the Ta_day between Ta_day of the water body area and the Ta_day 

of the building area and then this temperature decreased rapidly so that caused Ta_night of the water body-

building area was lower than other areas.  The water body-building area consisted of the characteristics 

of the water body and building materials so the air temperature was affected by the characteristic water 

body and building area. The graphic showed the building's capability to absorb heat and the capability 

of the water body as a cooling material in this area. During the daytime,  the effect of the building is 

greater than the effect of the water body to increase air temperature so that the Ta_day of the water body-

building area lower than the Ta_day of the building area and higher than the Ta_day of the water body area. 

At nighttime, the configuration of mass building and the heat stored in the building more affected the 

nighttime temperature so the Ta_night of the water body-building area lower than the Ta_night of the water 

body area and the Ta_night of the building area. This condition showed that the building had a strong 

influence to increase Ta_day and the water body had a strong influence to maintain the balance of daytime 

and nighttime temperatures.  

The water body area had a ΔTday_night lower than the soil area and the building area. The water body-

soil area and the soil area had the same characteristic ΔTday_night so this condition showed that the addition 

of water body material with the same percentage of soil material gave a small influence on the changing 

of  ΔTday_night. The changing of ΔTday_night would be great if the percentage of the soft-scape material 

(water body, vegetation)  more than the hardscape material (building, pavement, soil). The configuration 

of the water body and vegetation has a major influence on air temperatures [11] by considering the 

existence of the building area, green cover, and space ratio [12]. 

 

 

 

 

 

 

 

 

 

 

Figure 7.  The differences in day and night temperature in the wetland area. 

 

The difference in thermal mass would affect the difference between daytime and nighttime 

temperature (ΔTday_night) (figure 7.). The building area had the highest ΔTday_night while the water body 

area had the lowest ΔTday_night. The water body-building area had ΔTday_night between ΔTday_night of the 

water body area and ΔTday_night of the building area. The water body-soil area had ΔTday_night between 

ΔTday_night of the water body area and ΔTday_night of the soil area. This condition showed the contribution 

of the addition of a water body which could increase and decrease air temperature and affect ΔTday_night. 

The water body material gave the effect of decreasing Ta_day and increasing Ta_night, while the soil 

material and building material gave the effect of increasing Ta_day  and decreasing Ta_night  so that the 

water body-building area had the ΔTday_night between the ΔTday_night of the water body area and the 
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ΔTday_night of the building area. The area with the same composition between soft-scape and hardscape 

material had the ΔTday_night almost the same with the area with dominant hardscape material. 

Buildings were an element of material that could absorb and release heat on a vertical area (wall) and 

horizontal area (roof) so that the area of material that affected the thermal quality of the environment 

wider than other materials. The density of buildings caused the wind movement to be obstructed by the 

building so that heat was trapped in the area and affected the great increase of Ta_day and the small 

decrease of  Ta_night. The mass of the building affected the increasing air temperature [11] because the 

heat absorption and the wind movement transmitted heat to the surrounding area. 

The water body was an element material that consists of the main elements of water so that the water 

body could carry out the evaporation process. The evaporation process affected the absorption and 

releasing of heat so that could affect the decreasing of Ta_day.  The thermal mass characteristics of the 

water body caused the water body could absorb and release heat slowly so that affected a small decrease 

of Ta_night. The characteristics of the water body as open space encouraged the air movement to transmit 

heat and moisture to the surrounding area, thus affecting the air temperature [13].  

The soil was a land cover material that contains water so that the soil could carry out the evaporation 

process. The evaporation process of the soil affected the heat absorption process during the day so that 

it affects Ta_day. The soil characteristics as non-dense material elements affected heat absorption and 

heat release so that soil material could increase Ta_day and decrease Ta_night. 

The areas that consist of elements of water body and soil needed the energy to carry out the process 

of evaporation so that the use of this energy affected the absorption and releasing of heat to surrounding 

during the day. The soil material as non-dense elements that contain water needs energy to the 

evaporation process more than the water body. The increase of the amount of soil material affected the 

increase in energy needs for the evaporation process,  a great amount of soil material would cause greater 

soil influence on air temperature. 

This condition showed that the configuration of the water body, soil and building material could 

decrease Ta_day  and increase Ta_night so that the balancing of Ta_day and Ta_night could be reached. The 

decrease of Ta_day and the increase of Ta_night could be achieved by adding water body material while the 

increase of Ta_day and the decrease of Ta_night could be achieved by adding soil and building material. 

 

 

 

 

 

 

 

 

 

Figure 8.  The comparison of ΔTday and ΔT/Δtday between water body area and another area. 
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Figure 9.  The comparison of ΔTnight and ΔT/Δtnight between water body area and another area.  

 

 

The increase of Ta_day  and decrease of  Ta_night  affect ΔTday_night and time delay (ΔT/Δt) in the form of 

the time required to increase and decrease the day-nighttime temperature (figure 8. and figure. 9.). The 

comparisons of ΔTday_night and time delay (ΔT/Δt) were made by comparing the temperature of the water 

body area with temperature in other areas.   

The building area had the highest ΔTday and the smallest ΔTnight while the soil area had the smallest ΔTday 

and the highest ΔTnight. This condition showed the character of material between building, soil and water 

body would result in the difference of day-nighttime temperature. The building area which had the 

dominant building as a hardscape material would give a great influence on temperature differences with 

the water body area while the soil area which had the dominant soil material as a soft-scape material 

would give a small influence on temperature differences with the water body area. 

The configuration of the water body, soil and building material would affect the increasing and the 

decreasing of ΔT/Δtday and ΔT/Δtnight. The existence of soil material in the water body-soil area and the 

existence of building in the water body-building area caused the increasing of day and night temperature 

so that this area had the high differences of ΔT/Δtday and low differences of ΔT/Δtnight with water body 

area. This condition showed that the soil material and the building material affect the increasing of 

ΔT/Δtday and decreasing of ΔT/Δtnight.  

The characteristic of thermal mass material affected the increasing and decreasing of ΔT/Δtday and 

ΔT/Δtnight so that formed wetland thermal behavior. The day-nighttime temperature behavior of the water 

body-soil area was almost the same as the building area. The temperature behavior of the soil area was 

almost the same as the temperature behavior of the water body area. The temperature behavior of the 

water body and building area was different from that area.  The characteristic of thermal behavior can 

be used as a basis for controlling day-nighttime air temperature. The controlling of day-nighttime air 

temperature is carried out by setting the composition of the land cover material. The area with high 

ΔT/Δtday and low ΔT/Δtnight could be controlled by reducing the usage of soil material and building 

material as well as the addition of water body material. 
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4.  Conclusions 

Wetland settlements should be able to maintain the characteristics of the area so that the changing of 

land cover did not significantly change the air temperature of the area. The changing of land cover 

caused the changing of the thermal mass capacity of the area which affects the day-nighttime air 

temperature. This thermal mass capability was also affected by air movements and weather conditions 

that affected the capability of materials to absorb and release heat. 

The water body could absorb heat during the day and release heat at night so that ΔTday_night of the 

water body area smaller than other materials.  The building materials and pavements (asphalt) could 

absorb heat during the day and release heat at night so that this material could increase Ta_day and Ta_night. 

The soil material gave the influence more than the water body because of the characteristics of the non-

dense material and the evaporation process which affected the absorption and release of heat during the 

day and night. 

This study resulted in the thermal behavior in wetland area settlements with great material influence 

were water body, soil, and building. The water body had a great influence to balance Ta_day and Ta_night. 

The balance of Ta_day and Ta_night could be achieved by balancing the composition of building materials, 

pavement, soil, vegetation, and water body, especially the balance of using of soil material and water 

body in wetland settlements. 
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