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MISS SAHUSSA PEENGAM : A STUDY OF CLOUD BASE HEIGHT AND
CLOUD COVER AT A TROPICAL SITE IN NORTHERN THAILAND THESIS ADVISOR :
PROFESSOR DR. SERM JANJAI

The objectives of this research are to investigate the cloud base height (CBH) and
cloud cover at tropical site (17.79°N, 98.43°E) in northern Thailand. A ceilometer was installed at
the at the site to measure CBH during September, 2016 to December, 2017 and the collected data
from the ceilometer were analyzed. The results show that cloud base height at this station varied
all the times and more variations were found in the rainy season (July - October). Eighty one
percents of the collected data of CBH were less than 2,000 m. and it means that most clouds are
in the category of low-level cloud. Afterward, the cloud base height from ceilometer was
compared with that obtained from LIDAR of MPLNET, which is more sophisticated instrument,
installed at the same site. It is found that values of the CBH from both instruments are in
reasonable agreement, with root mean square difference (RMSD) and mean bias difference
(MBD) of 18.4% and 0.5% respectively. In addition, the CBH from the ceilometer was also
compared with the CBH retrieved from the MODIS instrument onboard of Terra/Aqua satellite. It
is found that the values of CBH deriving from the satellite were higher than those obtained from
the ceilometer. Additionally, the cloud cover at this during the year of 2016-2017 was observed
by using a sky view. It is found that the cloud cover over at this station varied from morning to
evening, depending on the seasons. The results also showed that the sky was covered by the
clouds all day during the wet season (May - October) with the cloud cover of 6-8 Oktas, while the

sky was almost clear during the winter (November-February) and summer (March - April).
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JUN 2.11 sy (@180 1A8: Martin Gudd)
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2.3.2.2 IINFUNA1S (Mid cloud level)
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31U 2.19 wada Tanayde (@181 lag: Stefan Kimpfe)
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2.3.2.4 IUNNNOA1UUUIAT (Cloud with vertical development)
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- NN UIN (pileus cloud)
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gﬂﬁ 2.29 14N (Mammatus Clouds over Nebraska 2197 1@g : Jorn Olsen )
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2.4 Msdunauauunesil (Observing Clouds)
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2.4.1 M3IafSanauam (Cloud amount measurement)
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24.2 mﬁﬂmmgwmgmmm (Cloud base height measurement)
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2.5 aufAMIN@ndve s (Physical properties of cloud)

A I @ A ~ 1
ot uaanilsneussemaninislasunilasnasanal wauaazilszian
wdwmasenIayRoutaymMIgnausiderinduana1any uenanazuenaINglilaazam
Y ara Jd o v Y Y @ J ara o
guvounandl lunnil@nddiaunsovenguantiavesua laaredinilsaig q meldnd

[ [

a ara JA o -
Tasautianwil@ndndidyveuuaiiaail

2.5.1 YSananiludeuaiar (Liquid water content)

¥ k4 . . S ¥ 4 { ]
Ysuaniludeuma (Liquid water content, LWC) Ap U5manimavnaiioglumalu
g v = [ H [ H [ a =Y ¥ I %
uuIeaned N usIMAT 1 luaoug vt iwde, fing) Usuanilumenilud
4% Y ) o g a 1 I 2 2 3
wlsnvuednuyiinvosuanmun iy 9 Tasinusetu Widelsunsveseinis (gm)

A J dyw =3 %’ [ o
H30A01IaUBI01INA (g/ke) WonIANEITMsavenluzdvestsuaniluuuiaeduil Tu

] Aa a Y
NUNAAUAT (mm) ANTANT IANAUNT

m_ n
LWC=—X
2.1
4 A 1
53] m,, o VIUDIUN [g]
1 2
n ‘ﬁf’) mmﬁumuumawfmmmfflumm [’E)i;!ﬂ']ﬂ/ m3]
= o g g‘/
N o muauﬁﬂﬂmmﬁuﬂiuﬂ?mm ['f)'lalﬂWﬂ]

?,’ 9 1 a = 1 o/ [ d'
Tagsuanihludeumauuaaz¥iadz IR LANATNY ALEAS IUAT19N 2.4

d‘ =) ?)I 1 =)
A15197 2.4 Ysananhluma (Lwe) Tuwasaaz¥ila (Thompson, 2007)

FUAVDIUNN Liquid water content (g/ m3)
e e 0.03
nuon 0.05
INNAATAL 0.25-3.0
A 0.25-3.0
a3 laAyae 0.45
Ay Tatiuaia 1.0-3.0
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2.5.2 PSnanihsenneaesdmmiianmelinaisn (Cloud liquid water path)

¥ 1 o ] . . I = A
YSinanhseninaesdruanie luma (Cloud liquid water path, LWP) 1fluif5uaf
] Y 9 aa 4 ] 2 a I
el lanszuiumsnel@ndveuus (MInIuLUY, Mssimeveai uazmsinandy 11y
9 = o w A ' v a ] A ¢
au) waziinnudiagluGesmsniom s duesussernia Tasaunaen ldvouudias la
Adydavzlinl LWP ogNilszuia 20-80 g/m” a1m150%11891na0N15 (Greenwald, Stephens,

Christopher, & Vonder Haar, 1995)

LWP=LWC+H (2 . 2)

. , '
e Lwe fe  WSwanihludeummdelsiasennia [gm’]

H Ao ANV UIVDIUN (Cloud geometrical thickness) [m]

2.5.3 Satveavig@inlius (Cloud effective radius)

4
o

[ I 1 {
SAverionti luma (Cloud effective radius, r) W30 cloud particle size 1Huaundy

' H ) A do A ¥ A < Y
ﬂ’JQUWWUﬂ@TNWUT‘iﬁNﬂJQQWEJﬂu'lﬂ']ﬂcluchN MWH’JEJL‘]JH Vllliﬂjlllﬁi (um) ﬁ'uJ']iﬂW’]hlﬂ

NNTUNT
fy
Inr3n(r)dr
— h
re_—; (2.3)
Jnrzn(r)dr
n
4 A 3
e r Ap  vIAURINeA s [um]
n Ao TIWIUOUMAADMINITUANATNTVIATHL ruaz r+dr [-]

2.5.4 ANUHUMHHUVD IR 1131 (Cloud droplet concentration)

[] 90} . o g
ANMUNUMUUVDIHIALT WL (Cloud droplet concentration, n) Ao IIUIUVBINALN

aontaniefSuasenne amsan 1ananns (Wallace & Hobbs, 2006)
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n=N/V (2.4)
tﬂ' A o 901 2’,
LD o mmuwﬂﬂmmwmimﬁmm [ﬂlélfl']ﬂ]
v
ﬁﬂ ﬂ?mmmwmmmmm [cm-3]

(% 1 I < 4 1 ¥ ¥ a o {
A20810U 03I FUANNNHUILUHYBIHIAN Az YUIAYeIHaat Iy aAya a il

U

e

a

' o A a { & . '
Lmaqmmﬂmmmuﬂmqﬂmﬂmnmﬁgﬂu%mﬁ@ (marine cumulus) LLﬂzFJuﬂz@ENmﬂW‘Llﬂ

(continental cumulus) t4gf ﬂﬂﬁﬂgﬂﬁ 2.32

B harine
E  Marine - 39
é:n. L0
=
2 8 5
o ¢ 0
=2 0 0 E 01200
& Droplet concentration (cr=Y) = Droplet radius (pm)
i (a) € ()
= =
£ & 300+ Continental
- -
" 2 2m0
8 Continental -
= = 100-
= | =
= o - 0 .
¥ o0 200 400 00 BOD 1000 o 10 20
T Dvoplet concentration {cme3) Droplet radius {um)
# (c) (

A J 4 ] 2 a @ .
g'ﬂ‘w 2.32 (a) nJam;uﬁmumumuuﬂmwaﬂuﬂummmyaﬁ (marine cumulus). (b) YUIA

o a o y s 3 J 1
VDI wﬂﬂuﬂummmgaﬁ (marine cumulus). (¢) WO HFUANNUHUIUUVDINEA

[

¥ a . %’ a
uﬂummmmﬁ (continental cumulus). (d) YUIAVBIH AU IUNNAINAE

U

(continental cumulus) (Ahrens, 2011)

2.5.5 ViNAvearaatiN e (Cloud droplet size distributions)

v

3 . e ST { o
YURYeIrea11n1e U (Cloud drop size distributions, CDSDs) 1 uaudsnd1nwy

o
Y

wa d Y : ES ] o
lumsAnvguantiavesua iosninnieludouwanii 9 uu hildlsznoudreneaii

= o A = ds! " v A o Y Aa
YaRe aaaaalugil 2.32 (b) uag (d) Favuagnvununanyi vmams



33

2.5.6 ANINANTINTIVOUNN (Cloud optical thickness)
KX a . . A A = ~ '
ANUANFIUTIVDIUNN (Cloud optical thickness, COT) HiD T, HIDUNNDIAUTINI

I A =1 "o A ara 4
Cloud optical depth 1ilumAvennsaaneuLaIvous Inslimyuegiuantianlandue

wanazglseanyue dawnsom lannauns

3LWP
COT= (2.5)
2Py,
1ilo LWP f® Cloud liquid water path [g/m2 ]
Pv  do  anwmuuiuvenil [gm’ ]
A v A g
r, Ao Selvesnoauiluma [pm]

2.5.7 mandasuamuzve s (Cloud phase)

A Yy v Y g A =2 ¥ 3 &
1NN 1NN Kw s sEnau lareveainan o HTonantiiule FUUNL
Y < {
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ADIULVOINN (Choi, Lindzen, Ho, & Kim, 2010)
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An investigation of cloud base height in Chiang Mai
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