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Abstract. Indonesia's landscape surrounded by oceans causes weather anomalies from the Indian
and Pacific oceans. In the dry season, drought causes frequent forest and land fires. Forest and land
fire 1s a problem for the govemment and society. The causes of forest and land fires in 2019,
according to BMKG, are El Nino and La Nina (ENSO), Indian Ocean Dipole (IOD), Sea Surface
Temperature (SST), and the influence of wind movement (Monsoon). Forest and land fires are
closely related to climate and weather conditions. WWF Indonesia said that fires in wetlands,
especially peatlands, are alarming. In Sumatra and Kalimantan, peatland fires reached an average
of 32.1% and 25.1%. Peat contains fuel (plant residues) below the surface, as a result, fires in
peatlands spread below the surface of the soil slowly and are difficult to detect and cause thick
smoke. The phenomenon of drought in wetlands especially peatlands has been proven to cause
forest and land fires. Based on this condition, it is necessary to conduct research related to the
thermal conditions of the peat environment, especially the surface thermal conditions in the swamp.
This research 1s important to know the thermal characteristics of swamps so that urban problems
due to thick smoke can be identified. This research is quantitative research based on measurement
data collected from the field study. This research was conducted in 2 provinces and 3 cities in
Kalimantan: Banjarmasin, Kapuas, and Pulang Pisau. This location was chosen because the city is
located in wetlands and is often affected by forest and land fires. The measurement results show
high thermal conditions during the day when the intensity of solar radiation is also high around
1400 watts / m2.

1. Introduction

Climate and environmental aspects are one of the things that affect architectural products [1]. The climate,
or average weather, is primarily a function of the sun. Climate word is used by scientists to divide the
earth region based on the different seasons experienced. Countries with two seasons are grouped in
tropical climates, and countries with four seasons are grouped in subtropical climates, and countries
outside the group, categorized as cold countries. Scientists agree the air temperature of a region is the
boundary between tropical climate and subtropical climate. Regions with the average temperature above
20°C are grouped in the tropical climate, and regions with the average temperature below 20°C are
grouped in sub-tropical regions [2]. The climate of Indonesia is a humid tropical climate. This is due to the
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geography and landscape of Indonesia. Indonesia is located on the equator and consists of many islands.
As an archipelagic country, most of its land is surrounded by the sea. Its main characteristic, the sky is
almost cloudy throughout the year due to high evaporation from seawater so that the intensity of rainfall is
high and affects the high humidity at all times. That is why Indonesia has a humid tropical climate.

The city as a gathering place that interacts for a particular purpose has influenced the shape and visual
of the city. The increasing population living in a city, causing the complexity of the problem, is no
exception to the architecture and urban design. The density of buildings in a city has affected the urhan
microclimate. Urban get hotter than rural areas [3]. Urban planners need to pay attention to several aspects
related to the solution to the design of the humid tropics. The relationship between design and rules is the
first half of what architects and planners need to know, that is, how design meets the requirements of the
rules [4]. For example, urban design should pay attention to the comfort of pedestrians. Pedestrians do not
need to use an umbrella, shelter when it rains and the sun shines. Buildings must be connected, so the
activity does not stop when it rains or the sun shines [5]. Creating an urban forest will minimize heat
absorption on the outdoor surface. The goal is for the urban forest to anticipate high temperatures. Direct
sun exposure to solid surfaces (asphalt, concrete, and other) should be avoided.

The building mass arrangement by optimizing the airflow around the building needs to be a concern.
One way to improve thermal comfort in humid tropical climates is to optimize the airflow around
(outdoor) and indoor buildings. Wind movement will be better in open space if the airflow is not blocked
[6]. This research discusses thermal in wetlands. Nowadays, every summer there are forest and land fires.
This condition is the failure of urban development related to the environment in the city area.
Environmental improvement efforts are needed in order to provide a sense of comfort for city residents.
The city residents on peatlands (wetlands) are always affected, for example, the impact of smoke on
health. This research is important to do to determine the thermal characteristics of wetlands that cause
forest and land fires. In addition, this research is also a development from previous research [7,8].
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Figure 1. The collection data process.

2. Research methods

This research is quantitative research based on measurement data collected from the field study. This
research was conducted in 3 cities at South Kalimantan and Center Kalimantan. The city is Banjarmasin,
Kuala Kapuas, and Pulang Pisau. The measurement was conducted from April to July 2020. The
collection data process (Figure 1):

e Observation, to know the actual condition or the field state. Implemented by direct measurement in
the field. Measurements with measuring tools: solar meter, data logger, wind meter, tripod.
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umbrella, bulb, and DSLR Camera with a wide-angle lens.

¢ Data measurement records: solar radiation (watt/m2), dry-bulb temperature (OC), relative humidity
(%), wind speed (m/s), and sky condition.

e Interviews, to get oral data from sources related to the research.

¢ Documentation, to get graphical data as a matter of making a map or building drawings.

After all the data was collected, the researcher processed the data into graphs. Graph data is analyzed to
see the thermal conditions on the marshland surface. From graphs and photographs, researchers observe
and discover the thermal characteristics of wetlands.
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Figure 2. Measurement result: a) Solar radiation and b) thermal conditions.
3. Results and discussion

3.1. Solar radiation condition

Daytime solar radiation measurements at 3 research locations: Banjarmasin, Kuala Kapuas, and Pulang
Pisau show solar radiation of around 1,400 W/m2 between 11 AM — 1 PM (Figure 2.a). This value is
relatively the same over several measurement days when the sky is cloudless (clear). However, when the
sun is covered by clouds or overcast, solar radiation falls by around 300-400 W/m2. The sun's altitude
angle between 25-90 degrees causes high radiation between 900-1,400 W/m2 or between 9 AM — 3 PM.
Based on the research results, high solar radiation affects temperature and relative humidity. The surface
temperature of wetlands during the day can reach up to 40°C, occurring almost the same at each study
site. Meanwhile, the relative humidity during the day drops rapidly as radiation increases. The relative
humidity between 1 PM — 2 PM ranges from 50-60%. Based on the interviews, when the wind speed was
below 1 m/s, residents felt intense heat and sweat due to high solar radiation. This also proves that the heat
in the wetlands i1s high when the solar radiation is high, especially if it continues. In addition, wetland
conditions with minimal vegetation accelerate the increase in environmental heat and effect from the
thermal condition.

3.2. Characters of thermal in wetlands

The thermal characteristics in the wetlands show the results as shown in Figure 2.b. Measurements carried
out every day non-stop, at 3 research locations, also show the same characteristics. The measurement tool
records the thermal conditions in the morning, afternoon, evening, and night. As a result, humidity and
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temperature conditions have values in opposite directions, when the temperature increases, the relative
humidity decreases. Meanwhile, the wind speed during the day is relatively high compared to at night and
the wind speed increases when it is going to rain. The surface temperature of wetlands is increasing day by
day when the relative humidity also decreases. The temperature increases per day when conditions are dry
between 0.8-1°C, while the relative humidity decreases between 4% -7% per day (Figure 3.b). However,
this condition can change when it rains between 1-2 hours and will drop the temperature by 5°C the next
day. Field surveys also show that peatlands that are only overgrown with shrubs without dense trees cause
the land to burn easily when the surface temperature of the peatlands is above 40°C. Shrubs that grow on
peat with a height of 100-200 centimeters, cause direct sunlight to the surface of the peat and facilitate the
burning of dry leaves and branches. This condition causes cities with swampy (peat) soil conditions to
become uncomfortable due to high heat conditions and in hot summers. The peatlands burn easily and
cause respiratory problems for residents due to smoke.

4. Conclusion

The forest and land fires on peat are caused by very high soil surface temperatures. Even though the
measurements were made during the rainy season, the results show an extremely high temperature greater
than 40°C. Based on the research results, high solar radiation affects temperature and relative humidity.
The surface temperature of wetlands during the day can reach up to 40°C, occurring almost the same at
each study site. Meanwhile, the relative humidity during the day drops rapidly as radiation increases. The
temperature increases per day when conditions are dry between 0.8-1°C, while the relative humidity
decreases between 4% -7% per day. Besides that, based on observations during the survey and
measurement, the peatlands condition in the research place requires vegetation planting or afforestation
from the local government. Shrubs that grow on peat with a height of 100-200 centimeters, cause direct
sunlight to the surface of the peat and facilitate the burning of dry leaves and branches. This condition
causes cities with swampy (peat) soil conditions to become uncomfortable due to high heat conditions and
in hot summers. This is important for environmental sustainability and preventing forest and land fires.
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