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Abstract
<J03960

The objectives of the study on efficiency development of rainmaking in the critical
Northeastern watersheds are the study on environmental conditions and meteorological
characteristics influencing rainy cloud formation and data base for rainmaking evaluation as
well as the suggestion for rainmaking development in the critical Northeastern watershed.

The Northeastern watershed covering the area more than 500 square kilometers are in
the critical state of drought warning to risking. The drought warning subwatersheds were Huay
Nam Huay (Station Kh.78) of the Mekong Watershed, stations E.18 and E 20A of Chi
Watershed and stations M.5 and M.7 of Mun Watershed. The risking status subwatersheds
were station E.1 of Chi Watershed and stations M6 and M8 of Mun Watershed. From a total of
671 days study periods beginning March 1, 2006 to December 31, 2007; there were 253 days
of rainmaking operation and 418 days of non-operation days including the recess times.

The results of rainmaking operation reported by the Royal Rainmaking and
Agricultural Aviation unit at Nakorn Ratchasima that the rainfall on the target areas from 221
raining days had the best operation times between 10:30 a.m. to 12:00 a.m. for 107 days. This
operation time produced high average rainfall and large covered areas. The average distance
for chemical dispersion that give the best results was 123.4 kilometer from the radar and
indUcing the average rainfall in the cone shape target area of 12.9 millimeter, covering 34.7
percents of the cone area.

From the total rainmaking days of 253 found that there were 221 days having the
rainfall covered the areas affected by the rainmaking operation. But the complete information
including the images of rainfall in the cone shape areas that can be used for analysis only 217
days. These 217 days were analyzed according to 24 hours raining amount distribution as:
moderate to mostly distributed (more than 40% areas and up) 76 days covered 33 percents of
thé total rainfall; small amount of rainfall, more than 0.1 millimeter, 172 days covered 73
percent of the total rainfall. The results indicated that the Royal Rainmaking operation was able
to enhance the rainfall in cone shape area very well.

The efficiency analysis on rainmaking operation by double ratio method on 21
watersheds of major reservoirs with Amphoe Chonnabot Reservoirs, Khon Kaen as control site
revealed the double ratio values more than 1 which implied that rainmaking operation can
enhance more rainfall. The maximum double ratio value was 1.36 at Wang Hin Reservoir, Si Sa
Ket which means there was more rain from rainmaking operation in the reservoir 1.36 times of

natural condition, and Tung Kraten Reservoir, Nong Ki, Buri Ram, Bung Thung Puang Pud,
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Phon, Khon Kaen and Nong Talok Reservoir, Nang Rong, Buri Rum had double ratio values of
1.32, 1.27 and 1.24 respectively. The results confirmed that the royal Rainmaking operation
had efficiently increased the water content in the reservoirs of the Northeastern region of
Thailand and had good potential to decrease the drought situation in the regions.

Analysis on regional synoptic conditions in Northeastern areas found that in winter
season, the influence of Northeastern Monsoon (NM) affecting the rainfall caused by synoptic
weather conditions AH , but AH and HL influenced the rainfall in the summer intermonsoonal
season (SIM). In Onset Southwest Monsoon Season (OSM), the synoptic weather condition
influencing the rainfall in study area was WSW. In Southwest Monsoon Season (SM),
influencing the mid rainy season rain is AITCZ condition. During Winter Intermonsoonal
Season (WIM), the synoptic condition producing rainfall in the areas were AH and HL.

The relationship analysis between average rainfall amount in the lower Northeastern
areas and percentage of rainfall stations indicated the correlation of precipitation water (PW),
average relative humidity at 10,000 — 18,000 feet and Lifted Index (L1). The relationship
between radar first echo‘and rate of rainfall obtained from recording raingauge found that
Nimboeiatus Bioly had equation Ze = 4.8068 R"*** (* = 0.85) and Cumulonimbus cloud had

4.743

equation Ze = 10° R (r2 = 0.80). There was no relationship between radar distance and
raingauge station compared to GER and Ze values.

Cloud Physic Analysis from first echo of the radar found that the synoptic weather
condition WITCZ had highest first echo of the cloud performing 22.8 percents of the total first
echo, with highest cloud reflectivity of 16 percents in direction of North Northwestern (NNW)
and Southwest (SW) respectively. The maximum cloud first echo time is 8:12 a.m. at 52
percents. The daily rainfall in Northeastern region from first echo in each season was no
different. The maximum rain cloud forming time was no different in different seasons with the
best time at 12:00 a.m.

-.T ﬁe ciloud formation behaviors are under the influence of intertropical convergent
zone (ITCZ). The ITCZ conducts distributive low to medium amount of rainfall in the cloudy
days of 2 da&ts rainy-day intervals. The southwest monsoon effects on the locally distributed
rain with medium to heavy rainfall in the partially cloudy day of rainy-day interval. The low
pressure and depressive tropical storm influence on the cloudy sky with distributive medium to
heavy rainfall for 1 or 2 days. The active high pressure and heat low conduct cloudy day with
locally small amount rainfall. The most effective of rain making period should be operated
under the ITCZ and during the summer season of active high pressure and heat low synoptic

condition.
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ANWSED

nama:

NM = Northeast Monsoon Season during November to February.

SIM = Summer Intermonsoonal Season during March to April.

OSM = Onset Southwest Monsoon Season during May to June.

SM = Southwest Mons.oon Season during July to September.

WIM = Winter Inter Monsoonal Season during October

AMTINMA:

CON = Confluence of the low level flow (streamlines) between warm and moist
airmass from the South china sea joining with warm and very moist airmass
from the Andaman sea.

S WIND = The southerly wind from Guif of Thailand to the heat low cell inland over Indo-
china Peninsular.

E WIND = The easterly winds from Pacific Subtropical high and South china sea.

AH&HL = the active high pressure or c.old surges contaminated with heat low cell,
usually occur ih transition period of the monsoon winds over upper Thailand.

ASW = The active southwest monsoon winds.

WITCZ = The influential of moderate and weak intertropical convergence zone.

DEP&LOW = The influential movement of tropical storm and low depression from the
Andaman sea and the South China sea.

AITCZ = The influential of active intertropical convergence zone

#RsAILIUIRTIEIUBERY (Double ratio):

TS
CS

TN

CN

Ze

Target Seeded
Control Seeded
Target Non Seeded

Control Non Seeded

Equivalent Radar reflectivity factor (mmG/m3 )

GER = Gauge Estimate rainfall (mm/hr)



