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The Effects of Hygroscopic Flares on Characteristics of Cloud Physics

at the Cumulus Cloud Base
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Abstract
The purpose of this study was to investigate cloud physics properties at cumulus cloud
base that were seeded with NaCl and CaCl, hygroscopic flares compare with non-seeded cloud. Liquid water
content, drop size distribution and concentration at cloud base were analyzed using paired samples t-test
and independent samples t-test. The comparative study results with natural cloud found that CaCl, seeded
cloud showed statistically significant increase cloud drop size and the size also bigger than NaCl seeded
cloud. However, NaCl seeded cloud showed much more liquid water content and droplet concentration
compare with other two categories. It is a physically realistic result that CaCl, can initiate and accelerate
the process on precipitation growth while NaCl is suitable for produce liquid water content and cloud drop
concentration.
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AITNA 7 NANINAFELANNATIUN AT ARLEAT paired-samples t-test 1aenguinailinggnunadaunanlss

Paired Samples Test

Paired Differences

Paired Samples Test Std. Std. Error 95% Confidence Sig.
Mean Deviation Mean Lower Upper t df |(2-tailed)
LwcC G‘N-Mﬁ’dﬂﬂmmﬂﬁﬂ&ltaﬁm .00309000].00740541].00246847(-.00260230].00878230| 1.252] 8 .246

MVD L"‘;‘N-uﬁ'mzlqmmsm?mvﬁuim -17.2111 14.8863 4.9621 -28.6537 -5.7685(-3.469| 8 .008

TC  Bu-vaamganaaseyiuin 13.1000| 34.0663| 11.3554| -13.0857| 39.2857| 1.154| 8 | .282

Awiu namnildwagnsuasidanaaalss (CaCl,) HAadeLiunnunanad 0.00309 g/m’ ANade
Wathlzwnalugdu 17.2111 luasau wasliiedsiBunuanudsdivaeadatinanas 13.1 #/cc iasannaun
< 0’1 ld!/ 1 1 Aﬂl 16) & d’l A a =1 09’
Winthgjaunnndnguuai i lingasgaaonudusamasssnaflszinn 3.7 Tuaseu uazauimdniin
Innjauninnannguinanlingansgaandulnnonaselsfilszuin 1.5 luaseu Asidauin iy
daduanasuinndinguinssssuafuaznguinaildngatsgaasuaugnslanaunaelsd nanimaaey
aNNAgIUNNana Usng9n AnaduruinteadanidasBunisasaiuinresasdunneiudamdiaineg s
nswastyiAvirzensimnnsrengunan inggnunaaidennsalss (CaCl,) HAtunnsnaiuatng Siitidi Aty
witBunuuaz Bunuanudiniureadainlddanuuwansteiuednalvadn Aty

4 o . a A am o s s y ¢ .

Wadnnzinfauieuaededeyamai@nddsazuniaasydivinreanai g dugaamaiann
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2. msuFauiisuanuuansiaasaiadsdayanaidnaninislingssaannuduaiacig

%) A28A 5 independent samples t-test

2.1 MRLFHUIELSENIWNNGNINKEIINTIR (control) NI NGNINT 1FWg

k%

UNANNIRL

gaslnatunanlss (NaCl)

A7 8 HANMINARBLANNAFIUNNATIAAYLTE independent samples t-test STUTNNGNINHTITNTANLNGN

i linganslonaunanlss

. _— Mean Std. Error Sig.
dayauwanand t
Difference Difference (2-tailed)
113370010 (g/ms) -0.00221167 0.00214763 -1.030 0.337
muqmﬁmﬁ”q (Mm) 2.1833 11.4714 0.190 0.854
BurAudndueeadatin (#/cc) 5.3500 5.2535 1.018 0.348

HANTINARAUNNATANLYT Fayams@nddaeimnnisasayiauinreansiiivuna fugaamasainvgs
ngastyuinesuail N8 sENIaNg NN HEsINTIF (control) iU ﬂ@jummﬁﬁwqqm‘&nlﬁﬂmmia‘ﬁ(NaCI)

TANQALNAFN92891BH TN TUIATBEANN BaviBuNaiAN N Nduae9intn THwANFANTUN AT RNz AU

adnAny 0.05

2.2 NMsFEUTIEUIEWINNGNINKIEISNTIE (control) T NGNINKTI lGWagasuAaITaNAan s (CaCl,)

AI7NT 9 HANTNARBLANNAFIUNNATIARAE independent samples t-test XM NN GNINHTITNTATLNG NN

oy

i = -
ninggmsunaigannas lss

. —— Mean Std. Error Sig.
dayaunnand t
Difference Difference (2-tailed)
Funtuin (g/m?) -0.00625667 0.00449491 -1.392 0.194
gunATATh (Lum) 3.6778 9.7583 0.377 0.714
FunuAnudnduasadniin (#/cc) -10.5000 25.1198 -0.418 0.686

HANIINAABUNNATANUIN dayameAAnddaaGunisaseyiivinreansiilvnneiugesmasainieg e
ngasty AU Tnraam s uug seudaNgINHETINENF (control) AU ngaua Engansuaaiaunaalss
o .

(CaCl,) {AeANAN9T89LBENIMEN TUATeRdaATY LaziBunuaNdinduresda iy Tluandrsiuneaia

NazAutiadnAty 0.05

2.3 manfeudiguseinnguuxi linganslnauunanlas (NaCl) Al nguwxi ldnqgnsunaidey

paalss (CaCl,)
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A7 10. NANNTNAABLANNFFIUNWATARLY independent samples t-test szudnanguinailinggnslanes

[ ' oy L) 3
paalafiungunanlingansunadannaalss

5 - Mean Std. Error Sig.
dayaumsnand t
Difference Difference (2-tailed)
SAEFUaTaltyel (g/ms) -0.00404500 0.00322722 -1.253 0.244
awnadati (Lm) 1.4944 8.3274 0.179 0.694
Funuanudnduasadaiin (#/cc) -15.8500 14.2653 -1.111 0.113

HANIINAABUNNATANUIN dayamuAanddoiuniaasayiuinseansiilvuneiugeamasainig e
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