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Extended Abstract (1/2) 

 Background and Objectives: Nongsano Subdistrict, Lao Khwan District, Kanchanaburi 
Province, Thailand, is a recurring disaster area frequently affected by droughts and windstorms, 
which cause severe damage to agricultural yields and livelihoods. In response to these challeng-
es, this research transformed the arid land into the 999 Herbal Learning Center, High-Tech Khok 
Nong Na Bamboo Garden for Developing Livelihoods—a model area integrating Internet of Things 
(IoT) technology for natural disaster prevention and sustainable agricultural development. The 
project aimed to demonstrate how modern technology, combined with the Khok Nong Na model 
and New Theory Agriculture principles, could restore degraded land, improve self-reliance, and 
strengthen local livelihoods.
 Methodology: The project employed a participatory action research (PAR) approach to 
engage local farmers, community leaders, and administrative organizations in technology-driven 

 1) Design and Development of IoT Systems for Disaster Prevention: IoT technologies were 

rainfall induction, (c) a misting system to reduce dust and atmospheric temperature, (d) a drip 
irrigation system for soil cooling and drought prevention, and (e) a water-level monitoring system 
to prevent reservoir depletion. An Ecowitt automatic weather station was also installed to record 
real-time weather data for comparison with IoT sensor data, ensuring accurate environmental 

 2) Web Application Development: A web-based dashboard was created to display  
real-time weather data from the learning center, integrated with radar information from the Thai 
Meteorological Department’s platform (weather.tmd.go.th). The system enables both local residents 
and the general public to access up-to-date environmental data, facilitating timely responses to 
sudden climatic changes.

leaders, subdistrict and district administrators, and local farmers. These sessions raised awareness 
about the potential of technology to mitigate drought and wind damage while promoting the 
adoption of modern agricultural innovations.
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 4) Integration into Local Development Plans: The IoT installation project was 
formally incorporated into the Nongsano Subdistrict development plan, ensuring long-term 
institutional support and expanding the use of technology across the entire subdistrict 
and neighboring areas.
 5) Transformation of Degraded Land into a Learning Center: The 999 Herbal 
Learning Center was established on four rai (1.6 acres) of previously barren land that 
had no trees in 2021. A 4-meter-deep reservoir covering approximately 1.2 rai (30% 

Extended Abstract (2/2) 

irrigation throughout the dry season. Around the reservoir, 999 species of herbs (approximately 1,000 plants) were cultivated using precision 
drip irrigation. The surrounding bamboo belt helped reduce ambient temperature by 3 °C, increased relative humidity by 10%, and served as 

Results and Findings: The integration of IoT with the Khok Nong Na model successfully improved microclimatic conditions, soil 
moisture stability, and ecosystem resilience. During the summer storm season of 2025, the learning center suffered no structural damage—

center in 2023 under the “One District, One Royal Initiative Learning Center” program and was later recognized as a provincial model in 2024.
 Thirty households adopted the model, each converting one rai of land from monoculture to integrated farming, creating a total of 30 rai 
of sustainable green space. Members applied New Theory Agriculture principles by dividing land for reservoirs, mixed-crop cultivation, and herbal 

 To sustain the IoT system, the community established a maintenance fund by allocating 10% of income from all product sales to 
support equipment repair, upgrades, and technological expansion. Over 3,000 people from Lao Khwan District and other provinces have since 

integrating smart agriculture and local wisdom to build community resilience.
 Impacts and Sustainability: The impacts of this initiative can be summarized in three interrelated dimensions:
 1) Social Impacts: The project enhanced local participation and collective responsibility. Farmers developed positive attitudes toward 

center was formally registered as a farmer organization under the Kanchanaburi Provincial Farmers Council, signifying institutional recognition 
of community leadership.
 2) Economic Impacts:

Success Case for agricultural disaster prevention and innovation- 
driven rural enterprise development.
 3) Environmental Impacts: The project restored degraded land, improved biodiversity, and reduced the local temperature and dust 

with ecological principles, the center became a sustainable food and herbal production site resilient to climate variability.
 Conclusions: The 999 Herbal Learning Center, High-Tech Khok Nong Na Bamboo Garden for Developing Livelihoods demonstrates 
how the integration of modern IoT technology with traditional agricultural wisdom can transform disaster-prone drylands into productive, 
self-reliant learning ecosystems. The initiative not only revitalized the landscape and strengthened livelihoods but also established a replicable 
model of sustainable community-based disaster prevention and smart farming for Thailand’s arid regions.
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(Sub-district Administrative Organization Nong Sano, 2023)   



Table 1 Disaster information in Kanchanaburi Province, 2020-2024

District Drought Flood Flash Flood Storm Fire

1. Muang Kanchanaburi District

3. Bophloi District

4. Sisawat District

6. Thamuang District

7. Thongphaphum District

9. Phanomthuan District

12. Nongprue District

Table 2 Annual rainfall (in millimeters) in Lao Khwan District, 2016-2025

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

2016 26 0 15.6 6.9 70 132 153 102 194 224 56

2017 23 0.007 57 13.9 164 233 115 200 45 36

2 15.7 29 97 154 63 40 165 171 16.4 31

2019 5.4 4.1 40 145 116 45 132 59 13.7 0

2020 0 0 11.4 23 47 111 74 192 351 42 0.67

2021 0 10.1 115 129 33 144 156 269 230 49 6.93

2022 15.5 46 39 94 131 105 160 177 242 121 3.2

2023 0 15.1 5.6 51 61 102 150 177 327 11.6

2024 4.1 1.24 7.3 4.7 133 39 164 200 214 0.79

2025 0.157 3.0 47 49 70 62 - - -
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Figure 1 (a) The storm and (b) Damage at the 999 Herb Learning Center in 2022

Figure 2 The 4-rai area before the establishment of the 999 Herb Learning Center in 2021

 (b) (a)
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Figure 3 Weather data from weather station sensors and data mining results
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Figure 4 Designing Internet of Things (IoT) technology to support natural disaster prevention
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Table 3 

IoT device image Device name Estimated price

for Arduino, and it supports the MQTT protocol (for IoT).

Standard jumper wire pins
Reset button and LED to view the status

Soil moisture 
sensor

Soil moisture sensor

Connects to Pin A0

Wind speed 
sensor Model PR-3000-FS

DHT22

sensor

Temperature and relative humidity sensor

Measurement time: 2 seconds

Waterproof 

temperature 
sensor

(or waterproof temperature sensor)

Relay module 

(or Switch for operating electrical devices)

Centrifugal 
pump

2-Inch centrifugal water pump
(For drip irrigation system)
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Table 4 IoT sensor set for monitoring wind direction, light, dust, air temperature, and relative humidity

IoT device image Device name Estimated price

for Arduino, and it supports the MQTT protocol (for IoT).

Standard jumper wire pins
Reset button and LED to view the status

Wind direction 
sensor Model PR-3000-FXJT-N01

DHT22
sensor

Temperature and relative humidity sensor

Measurement time: 2 seconds

LDR photoresistor 

sensor

Light sensor

Laser dust 

sensor

Relay module 
(or Switch for operating electrical devices)

Submersible 

pump

One 2-inch submersible pump (Dewatering pump)

Submersible 

pump

One 1-inch submersible pump (Dewatering pump)
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Table 5 IoT sensor set for monitoring pond water level and rainfall

IoT device image Device name Estimated price

for Arduino, and it supports the MQTT protocol (for IoT).

Standard jumper wire pins
Reset button and LED to view the status

Water direction 
sensor 

Rain gauge sensor (or rain level sensor)

sensor
Distance sensor (or ultrasonic distance sensor)

Laser dust 

sensor

Relay module 

(or Switch for operating electrical devices)

Solenoid 

valve

Submersible 
pump

2-inch submersible pump (Dewatering pump)



 

 

296

Figure 5 

Developing Livelihoods
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Figure 6 Weather dashboard of the 999 Herbal Learning Center; (a) Google sites web application for real-time weather           

 (b)

 (a)
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Figure 7 The water storage pond at the 999 Herb Learning Center
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