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ABRSTRACT

Thundergtvms are very frequent tn Myoemar during pre-mongaon searon and posi-mongoan seagan. Convective
thunderstorms are inost prominent with Jocalired squaily weather phenomenon including aviation hazirdous weather
elements. An attempl has heen made to study the thunderstarmy days in Yangon-Kabadve (48057} for 1971-2000 and 3
stations fram Northern Myanmar area for 1921-2000 Study found Bi-modal tvpe monthly highest frequency in May, June
anif September with the highest frequency of thundzrstorms days in afternoon and evening kours.
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1. Introduction

Thundersterms are known to be generally more
scvere 1 the tropic and sub-trupic than elsewhere.
This is due to the existence of two very unstable
wind converging zones —the ITCZ und the Polar
front- Where senes of Cumulommbus clonds are
formed  extenzively, They are  somefimes
accompanied with hails which cause considerable
damage to crops and are also severs hazards fo
aviation. (Krishna Rao, 1961). Southeast Asia
between 30°N ind 1078 is the ope of the prineipal
maximmm thunderstorms grea over land. Main areas
of thunderstorm shift northwards and southwards
peactically following the Sun. The area of largest
frequency shilis slightly to the north of Equator in
March-May and a bit more in guarter JTune-August,
(Ramakrishnan and Rao, 1955}, Meteorologists are
mterested physical and dynamical stueture of
Cumultonimbus clouds which Zenerate
thunderstorms.  In India, spmual  highest
thunderstorms activity occurs over Assam, Bengal.
parts of South Bihar and Orissa. The annual average
thunderstorns dayvs in these ureds exceed (75) days.
Northeast Assam. the most thundery area in India
has an average thunderstorms days exceedmg (100)
days, (Rao & Raman 1961). A study of the
distribution of Thunderstorm oceurrences in Assam
during different hours of diy and night has shown
thar a large majority of them ecour during night and
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early moroing hours, (Sen & DBaso, 1961
Thunderstorms Days (TSD) in tropical continents
are observed 1o be (140) and show promounced
diurnal varjation with their duration of activity are
aboul one howr or less. (Atkinsen. 1971) A
thunderstorm days (TSD) is defined as a local
calendar  day  on which  thunder 15 heéard
(WMO,19253). In South/ Southeast Asia, during the
1997-88 ENSOY event, the number of fashes and
average flash rate merease by 12% and 36%,
respectively. during the El Nino period and during
the La Nina period decrease by 22% and 5%,
respectively. as compared to the corresponding
norrul periods. (Kumir & Kamra, 2012}, Annual
variation of lighining activity showed senuannual
variation. Latitudinal varistion of lightning (lashes
shows o prominent peak st the northeast pagt of
India at latiude: of 26"N which is the most prong
area of lightning activity, (Kulkamni el al., 2015).,
The frequency of thundsrstorm over central parts of
country is between 30 and 50 days. The frequency
ingregses eastwards and is between 30 and 30 days
over Bihar. east Madhya Pradesh, Chhattisgarh,
Telangana and coastal Andbra Pradesh and Orissa,
The frequency increases to 30 to 100 days over
Crangetic Wes! Bengal and Bangladesh and between
100 and 120 days over Sub-Himlavan West Bengal,
Assam and adjoining northeastern states, (Tyagi,
2007). Myanmar olso expenenced the mmpacts of
thunderstorms associated squally weather evenis
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especially in the Major Airports. Coastal and Inland
Trunsport.  Frequency, dimrnal vanation of
formation and duration of thunderstorms activity
wre useful for Aviadon, Electricity Supply. Disaster
Management. Agricultre, etc. More reésearch
getivity for thunderstorms with NWP, Radar and
Upper Air Observation 1s required m further study,
Thundesstorms  are  very frequent ducing pre-
monsoon  season  and  pPoSI-MONSOCD  SEASCH.
Convective thunderstorms are mwost prominent with
localized squally weather phenomenon including
avistion hazardous weasther elements, Nyumi {1969)
has attempted the forecastmg methods for
thunderstorms with stability index (Showalter’s
method) for the Yangon (KabaAve) Siation with
Agpril. May, October and November of 1961, 1962,
1964 and 1965 Upper Air Observation Datu.
Thunderstorms pecurred in aflerncon and evening
gnd thunderstorm [ormed with 67% likelihood n
April-May and 71% likelihood im October
November if Stability Index is less than (-3) and
menn relative hurdity is greater than (60%), Maon
(2016) studied thunder storm frequency ai Yangon
for period 1971-2015. Increasing trend und above
normal anmual thamderstorms days, (948) thundery
days were observed dunng 2001-2015 at Yangon
{KabaAye), Phvu et al. (2018) haz studied
thunderstorm and lightning days and frequency in
Yuogon (KabaAye) and neighborong two stations
during (2008-2017). Lightning activities were more
active during the month of May, June and Oclober,
thunderstorms activities were more active in
15:30hrs Local Time. highest thundery days were
abserved durng May and September.

2. Thunderstorm Days in Yangon

Thunderstorm day frequency analysis for maonthly,
seusonal and annual. divrnal varstion snd duration
of that thundery days at Yangon (KabuAye)
Stations  were usnalyzed A (otal of 566
Thunderstorm duys were observed and mean annual
TSD over Yangon during the period of 1971-2000
is 522 duys, The lowest apmual thunderstorm days
was 26 in the year 1982 and the highest
thunderstorm days was 79 m 1999, Linear trend of
annual thunderstorm deys showed slight increase
(Figure 2), Monthly variation of TSD shows a
double peak.  The first peak appears at (he time of

71

Thundelrstcrnl'ls Stult:ly Anleas

241 -
- _D '
Putao
P~ m
Hkamti o -
/ Myitkyina
24 —3
22‘_ d |
20- ‘&"i )
18- | e =
; ) "
- A angon?
£ :I N
14 L
vy
S
12~ 3 ‘.‘:}fﬁ‘
l-l: !}
i0- oyl =
4 o6 na 100

Figure 1: Map of thunderstorm study areas.

onset {May) and the other at the tme of withdrawal
(Seplember) of sutamer monsoon in Deltate area of
Myanmar. 22.5% of annual Thunderstorm days
oceur in the month of Mav and 14.6% in September
(Figure 3). Most of thunderstorms in Yangon
pecours in the afternoon and evening hours. During
the study period, 511 thundery davs occurred with
less than one hour duration and 88 days were with
more than 3 hours duration (Figure 4). 59% and/or
927 thundery days were found during sflernoon and
evening time interval 12:31-18:30 Local Time
(Figure 5).

A, Thunderstorm Davs in Northern Myanmar

Thunderstorm davs m Hkamt (26.00 °N, 95.69°E),
Putao (27.33°N, 97.42°F) and Myitkyina (25,38°N,
97 40°E) are studied during the peniod of 1991-
2000, Stations are located in Northem Myanmar
arza (Figure 1), 10-vear avernge of ammuul TSDs ure
ohserved as 72.9 days in Myitkyina, 78.2 days in
Hkamti and 537.2 days in Putao. Monthly frequency
of thunderstorm davs  in each  sitation
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Figure 2: Annual Thunderstorm Days in Yangon (1971 - 2000).

Percent ofMonthly Mean Thunderstorm Pays in
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Figure 3: Percent of Monthly Mean Thunderstorm Days in Yangon (1971-2000),
Numbers | to 12 indicate raonths January to December.
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Figure 4: Duration of Thunderstorm du}?s in Yangon (I?Tl-lﬂll'ﬂ}.
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Figure 5: Diurnal Variation of Thunderstorm days in Yangon (1971-2000).
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Figure 6: Divrnal Variation of Thunderstorm days in Northern Myanmar (1991-2000).

shows first peak in June and secondary peak appear
in September. comeiding with the onsef und refreat
of southwest monscon over that area while Potao
stution shows [al meaximum, Thunderstorms are
generally less frequent during the month of
November o February but the frequency rapidly
increase during the perod of pre-monsoon months
of March, April and May. The period of 12:31-
18:30 (Locsl Time) hours is generally the most
dominant peniod of thunderstorms activity with
more than 36% in Myitkyina. 50% in Hkamti and
33% in Putao (10 years TSD Figure 6), During the
I{vear period, the highest frequencies of durations
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in all the stations wege observed in less than two
hours amd the second highest duration was 2-4
hours (Figure 7),

4. Discussion

Thunderstorm activities in Myanmar are reviewed
in some stations in Lower Myanmar and Northemn
Myanmar areas in this  study,  Typical
characteristics of thunderstorms  frequency,
durstion, and domal vanation were  observed
including higher frequency in May, June and
September, aflemoon and  evening and short
duration ol convective thunder storms.
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Figure 7: Duration of Thunderstorm daysin Northern Myanmar (1991-2000),

Advanced observation and forecasting techmaqus,
research activities. capacity building and technical
cooperation prograrm should be continued 10 reduce
the risks by thunderstorms related hazards and
darmages:
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