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The Royal Rainmaking Project
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Preface

During His 70-year reign, King Bhumibol Adulyadej, or King Rama IX, initiated more than 4,600
projects to improve the quality of life of His people. Each project reflects His intelligence, hard work, and
determination to solve His people’s problems. He visited His people often, no matter how near or far, and
gave advice and solutions to local problems. He also invented tools to ensure each project would be a success.

The Art and Science of King Bhumibol Adulyadej Series gives knowledge and information about the
King’s theories, process, and thoughts about work and life — emphasizing King Rama IX’s process of
‘Understand, Approach, and Develop,” which guided his thinking and actions to improve quality of life of
His people. We study what the King Bhumibol Adulyadej did for Thailand, so we can follow in His footsteps.

This series is dedicated to the loving memory of His Majesty, King Rama IX of Thailand, Bhumibol
Adulyade;j.

Respectfully,

The Satapornbooks Publishing Company
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I was looking at the sky and I saw clouds, so I thought: how can I do cloud seeding?
I’ve heard of artificial rain before when I talked to Khun Theppharit.

Artificial rain exists and we can make it. I've read about it. It’s possible.

Interview about King Bhumibol’s Royal Rainmaking Project in the Office of Royal Development Projects
Chitralada Royal Villa
March 17,2529 B.E.
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The Royal Rainmaking Project

History

The Royal Rainmaking Project was initiated by Bhumibol Adulyadej, King Rama IX of Thailand,
when He visited the rural areas of 15 provinces in the northeastern region of Thailand from November
2 to November 20,2498 B.E. He was on a trip to Nakhon Phanom and Kalasin— passing Sakon Nakhon
and the Phu Phan Mountains, when He realized His people were in trouble because they did not have
enough water for consumption and irrigation. Along the way, He noticed lots of clouds in the sky.
However, the clouds were scattered and not likely to produce rain. There had been a long period of
drought -- even the rainy season was dry. King Rama IX thought cloud seeding could help address the
situation. When He returned to Bangkok, he studied the rainmaking process, analyzed meteorological
data, and weather modification. He was confident rainmaking was possible and He discussed the idea
with Mom Rajawongse* Thepparit Tewakul, an expert in Agricultural Engineering working for the

Ministry of Agriculture and Cooperatives at the time.

* Mom Rajawongse is a title of a child of the sovereign’s grandchildren. It shows a relation to the Royal family.
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The Rainmaking Theory
“The first step is to spray sea salt from a plane
to absorb moisture in the air and use dry ice

to condense the moisture to form clouds.”
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The First Experiment
in the SKky

In 2512 B.E., the Ministry of
Agriculture and Cooperatives founded the
Pest Control Unit in the Department of
Rice. Mom Rajawongse Thepparit Tewakul
told King Bhumibol the Ministry had
agreed to try the His idea. The first

experiments in the sky were done on July

It and 2™ in 2512 B.E. The Ministry of
Agriculture and Cooperatives appointed
Mom Rajawongse Thepparit Tewakul
projectdirector and head of the experimental
team. Khao Yai National Park was chosen
as the location for the initial experiments.
Less than 1 cubic inch of dry ice was
dropped into the scattered clouds flying
about 10,000 feet above the ground. The
condensation in the clouds increased and
it rained but the wind blew it away from
the test site. However, this was not
observed by the experiment team because
ithappened on the far side of the mountains.
A land survey showed there had been rain
in Khao Yai National Park. Locals also
confirmed that it did rain--proving the
viability of the King’s theory.

The King himself led the effort to
develop the cloud-seeding technique by
doing research and experiments. He also
funded the project’s experiments. He was
determined and hard-working. In the 30
years since the start of the project, the team
has been successful in making rain in a
particular target area and the research team
continues to study the King Rama IX’s

theory and improve rain making techniques.
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How to make rain:

King Bhumibol Adulyadej proposed

three easy steps to make rain:

1. Trigger the Clouds

When clouds line up in a vertical
column, chemicals are sprayed into the air
around them. The chemicals help water

vapor to condense and make more clouds.

This process must be done before 10 a.m.
The chemicals used are : calcium chloride,
calcium carbide, calcium oxide, or a
mixture of sea salt, and urea, or urea and
ammonia nitrate. After seeding the air
windward of the clouds, they gather and
expand vertically. Then chemicals are
sprayed to induce an exothermic reaction-
-circling the target areas, or into the wind.

The main cloud core is then formed.



o. lNANSoUlaglduAaToNARe L5 w. YOALNNYNERTIIAMNEN o&, 000 U . mebunaianisnaucvedlet +

00

L‘ﬁac[,‘m,ﬂmi‘wuﬁ"ﬁu mssawehiveadiai
e $ 0 YDOLNHN
N 4+ 9&,000 W0
S . I |
~ k -‘\‘.' T 1 1 T
> 1 I
@@fa o & A
@ = — ©
e 9 O %
—— 1d cacl2 i
+rs,ooi 'vﬂm
L. FIUAN W RN
®,000 Wm @, 000 ‘V\ﬂl[ﬂ
& A & ‘L 22
UVUN o LAYILKRDIN
Lﬂwﬂumumﬂmmﬂumiﬂgummiﬂlwmq
Lu@\iﬂqﬂlﬂuﬁwﬂwﬂ LN%’Jﬂq@\Tﬂﬂ W"JL’Q?EU LWUIM “’Ns]fﬁ
AruEnamaTulatinarlszaunisninauuany 2. Feed the Clouds

nagmsludsdatls iadndulalilsaansiaiitumang

n:ll 2 v g 1 [ % | a 1 &
NNINAUAITUUNN IﬂEILLNNZQW?EHLﬂUWHMQNTqAHEI

wazdananden N3 TRuAeeRaITUNaE 1
1 Yo £ a a o =
DRI NINAZ LT ANTANTNALALAZARTI L AR Y
winnzanlunisndnlaldsaansialnurane o #i
Invasnguieniua ivelidnnninanazinliieay
o = U 49{ v a Y v
LU FAINTEDIWIUL AL N WR T A D ULNH
dansfialviagle
dd‘ £ :// dp o % 1 =

d19aRN g ludunauildnlaun tnaawng
ansdsznavugns n.o (uasazareduduinlaann
ATZUAUNNTBLANINIATA BTl UNAIIUANATITA
Mu@mqmqﬁquwﬁ M9NA) @13YLT8 @19
wanlin e lnm tudeutie wazuansanaldans
LAALTENAAD LTATINANE TALNANTUNANDLENNT
wulnresus Udnouns waznisnmduluduiug
Wlunan

This step is crucial because the
clouds are expanding. Technology,
experience, and art are combined to figure
out the right ratio of the environmentally
friendly chemicals to spray on the clouds.
This step requires careful consideration
about which chemicals, in what ratios,
should be applied. The clouds are expected
to expand and become ‘fatter.’

The main chemicals used in this step
are: sea salt, T1 solution (which was
invented by Mom Rajawongse Thepparit
Tewakul), urea, ammonia nitrate, dry ice,

and, sometimes, sodium chloride.



