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The Development of Indonesia Weather ModificationBRIEF HISTORY

• President Soeharto’s idea for 

supporting agriculture sector 

best practice from Thailand

• First rain making experiment 

1977 under the assistance of Prof. 

Devakul from Royal Rainmaking 

Thailand. Led by Ir. Soebagio and 

supervised by Prof. Dr. Ing. B.J. 

Habibie.

• As an organization  Pertamina

(National Oil and Gas company) -

Advanced Technology Division and 

still in the scale of experimental 

project, known as Rain Making 

Project.

• 1978, Agency for the Assessment and 

Application of Technology (BPPT) was 

established and supervised The Rain Making 

Project

• As the Rain Making Project made good 

progress and results, in 1985 UPT Hujan

Buatan was formed as organization under 

BPPT which responsible to implement 

weather modification technology (WMT) 

service and conducting research and 

development for WMT. 

• During BPPT’s era, WMT has experienced 

rapid development for its implementation and 

widely known in Indonesia as a reliable 

technology for various relevant purposes. 

• BRIN was formed as a merging 

institution to combine several 

national research and 

development institutions, 

including BPPT 

transformation to Laboratory for 

Weather Modification 

Technology as organization.

2024

• President Jokowi formed The 

Weather Modification Deputy 

under Meteorological, 

Climatological, and Geophysical 

Agency (BMKG)

• The development for Indonesia 

Weather Modification as global 

player for implementing its 

services and knowledge sharing





TREND OF WEATHER MODIFICATION SERVICES IN INDONESIA

• The increasingly developed Weather Modification services for various interestsWMT services are increasing
• The number of activities in the period 2021 - September 2024 (<4 years) has exceeded the cumulative number of services in the previous decade (2011-

2020)
• Utilization of WMT to support State Events (national and international) and National Strategic/Priority Projects is growing very rapidly  expansion of

the weather modification ecosystem



WEATHER MODIFICATION AND ITS SUPPORT
FOR ACHIEVING SUSTAINABLE DEVELOPMENT 

GOALS

Reducing The Impact of Hydrometeorological Hazards

The implementation of weather modification service has its potential in various sectors while also supporting the Sustainable
Development Goals (SDGs)

An average of 3000 hydrometeorological disasters have 
been identified each year in 38 provinces in Indonesia

Reducing The Carbon Emission

Weather modification  operations on peatlands can be 

directed to reduce carbon emissions and help the 
government's target of reducing carbon emissions by 26%.

Supporting Water Resource Management

Filling reservoirs  availability of clean water, energy 
and food self-sufficiency  FEW Nexus

The Optimization of Mining Sector

By reducing rain in mining areas  lowering the number of 
loss time  increase production  efficiency in mining sector

Agricultural

Supporting water needs for agricultural sector and 
plantation

Supporting National Priority Projects

Help government achieving their target for many priority 
infrastructure projects from the impact of torrential rain or drought



ROLE OF BMKG AS REGULATOR AND OPERATOR
FOR WEATHER MODIFICATION IMPLEMENTATION IN INDONESIA

Effective this year, BMKG has 

expanded its mandate to include 

the comprehensive regulation, 
management, and 

implementation of weather 
modification activities in 

Indonesia.

2024
REGULATOR

OPERATOR

As a regulator, it plays a vital role in forming a 

weather modification service ecosystem in Indonesia, 

controlling and providing assistance in the 

implementation of weather modification carried out 

by private operators so that it is in accordance with 

scientific principles and provides optimal results for 

users.

As an operator, BMKG is tasked with providing modification 

services that have national interests, such as 

hydrometeorological disaster management, as well as in 

supporting national strategic projects (development and 

securing international events).

(Jan 1 – Oct 13, 2024) : There have been 369 days 

of weather modification for various purposes, 

with 269 days (68%) of these being carried out 

by private operators.



NOTABLE PROGRESS ON WEATHER MODIFICATION
SECTOR IN INDONESIA

GROUND-BASED 
GENERATOR

2-5 MICRON 
SEEDING 

MATERIAL

DRONE FOR 
CLOUD SEEDING 

NIGHT CLOUD 
SEEDING

• For high altitude (mountainous) 

area which is too risky for 

aviation

• Using flare as seeding material

• Tele-burning by remote 

(automatization)

• Effective for triggering 

orographic clouds into rain for 

upstream watershed  reservoir 

filling

• Production of 2 - 5 micron 

hygroscopic seeding material

• For better efficiency of the use 

for cloud seeding material

• Using fixed-wing drone

• Carrying flare seeding material

• Applicable for cloud seeding 

(cloud base)

• Lower operational cost

• Applicable for rain reduction 

Areas with diurnal characteristics 

of rain that occurs more at night

• First project in July-September 

2024 for supporting the 

development project of new 

Indonesian capital city in 

Kalimantan (IKN)



SEVERAL LATEST SCIENTIFIC REPORTS AND PROOF
FOR CLOUD SEEDING IN INDONESIA

“The implementation of 
weather modification using 

ground-based generator (GBG) 
in shows that there was an 
increase in monthly rainfall 

amount from the GBG 
operation period in January, 

February, and March 
compared to its long-term 
average of as much as 79%, 
17%, and 46%, respectively.”

(Renggono et al., 2022)

“During 4 years of the  
observation period, the 

implementation of WMT in this 
research location was 
considered effective in 

improving the precipitation 
rates as PCH = 1.33 >1. There 

was also a trend that the 
higher the precipitation rates 

were, the lower the size of 
burnt areas would be (R2 > 

80%).”

(Sandhyavitri et al., 2023)

“The number of hotspots, 
burnt area, and total carbon 
emissions in Indonesia were 
"only" 22%, 38.9%, and 5.3% 
respectively compared to the 
numbers in 2019, which was 
both an El Nino year, due to 

weather modification 
implementation”

(Harsoyo et al., 2023)

“An analysis of forest fire 
mitigation activities in the area 
of Sumatra Island, Indonesia, 

shows that weather 
modification can increase 

rainfall by up to 30% during its 
implementation period.”

(Prayoga et al., 2023)



CHALLENGE AHEAD: IMPLEMENTING ARTIFICIAL 
INTELLIGENCE

FOR WEATHER MODIFICATION OPERATION

The prospect of AI for supporting weather modification 

operation:

- Better weather forecasting
- Enhance decision-making on cloud seeding time and 

precision

- Determination of target area
- Automatization for weather modification

On recent years, the artificial intelligent 

have been used in several sectors, mainly 

for increasing the accuracy of weather 

forecasting.

The question arise: How this “AI” can help 

WMT more efficient and effectively? 



FOOTAGES ON INDONESIA WEATHER MODIFICATION OPERATION

AIRBORNE CLOUD SEEDING - POWDER AIRBORNE CLOUD SEEDING - FLARE

GROUND-BASED CLOUD SEEDING - FLARE UNMANNED AERIAL SYSTEM FOR CLOUD SEEDING -
FLARE
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