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Abstract

The problem of fine dust particles (PM 2.5) is considered a chr
in Thailand and tends to be more severe as the economic expansion.
impact on public health and tourism income as well. In this resear
stability ices were studied to see their relationship with airborne partic
smaller tHad microns (PM@hgng Mai Province. The results of the s
found thabsbf the air stahitiig€d7 out of lZddnverse relationship with
thefine particlagstabilitindice€onvective Inhibition, CINS using virt
temperature, Mean mixed layer mixing ohtibe RigsdhEandensation
Level, Precipitable water [mm] for entire sounding, and Temp [K]
Condensation Level were stronglyheooetatedttation of Bivtl 2B
were inversely correlated. However, the airnstaditiigqinidekes i
LeveEquilibrivevel using virtual temperature, Lifted index, LIFT comp
virtual temperature, Showalterd\feltical totals imdzrdirectly
proportionathe amountPdfi2but all provided less coradleion v
additiorhet least correlated air siabsitgdedinmxedayepotential
temperatulrkee results would be b foforendatther
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SHOV&howalter index
SHOW B .€Ip&cel
T3 . .; Temperature in C&8sioshat
Tparcel Temperature in C8lsiosbaif a parcel lifted from
6 3nb


http://www.rnd.tmd.go.th/

LIFT Lifted index
LIFT =B .€Ip&cel
T3 . .; t@nperature in Celsius of the er®iromment at
Tparcel3 .mb temperature in Celsius of a lifted parcel wit
average pressure, temperature, and dewjpomtaifahe fhgesurface
LFTV LIFT computed by using virtual temperature.
SWETSWEAT index
SWET=/ 0T® (30 JERMD )SKEBRGK)) SHEAR
TB 3 ; D@wpoint in Cel6iBnht
TERMVOMAX ( TEXZ7 O
TOTL = Total totals index
SKa 3;. O BiBwind speed in knots
SKI . ;. O b wind speed in knots
SHEAR 0 BN(RMRDM3 . O' O) O, 00]
DIR . ;. O b wind direction
DIR 3;. O @Bwind direction
KINX K index
KINX = (& 3B O .TD '3&§n@nQ . O
T 3 .; Wamperature in Césarbat
T3 . .; @mperature in C&8sioshat
TB 3 ; D@wpoint in Cel6iBnht
B . .; @iperature in CelSiusnt
TG . . O@wpoint in CelSiumht
CTOTCross Totals index
CTOT=T® 3B O .
TB 3 ; D@wpoint in Cel6iBnht
T3 . .; Wmperature in C&8siohat
VTOT Vertical Totals index
VTOT=1 3B O .
T6 3 .; Temperature in Césirdat
T3 . .; Temperature in C&8siosat



TTOT Total Totals index
TOTL= (6 38 O . TB 3B .&®
T6 3 .; Wamperature in Césardat
TB 3 ;. O@wpoint in Cel6idnht
T3 . .; Wmperature in C&8siohat
CAPEConvective Available Potential Energy (J/kg)
CAPE= GRAVTY * SUMP ( BEEZTHP
SUMP= sum over sounding layers from LFCT to EQLYV fc
TRTE) is greater than zero
DELZ= incremental depth
TP = temperature of a parcel from3therosfeke
atmosphere, raised dry adiabatically to the LCL and moist adiabatical
TE =temperature of the environment
CAPVCAPE computed by using the virtual temperature.
CAPV= GRAVTY *(QMRIR * (-TWVE ) / TVE)
SUMP= sum over sounding layers from LFCV to EQTYV fc
TVPTVE) is greater than zero
DELZ= incremental depth
TVP =virtual temperature of a parcel frédn thelowest
the atmosphere, raised trglgdiaiae LCL and moist adiabatically there
TVE = virtual temperature of the environment
CINS Convective Inhibition (J/kg)
CINS = GRAVTY * SUMN ( PELXTHP
SUMN= sum over sounding layers from top of the mixed |
LFCorfwhich (- TE ) is less than zero.
DELZ= incremental depth
TP = temperature of a parcel from3theniosiabe
atmosphere, raised dry adiabatically to the LCL and moist adiabatical
TE =temperature of the environment
CINV GNS computed by using the virtual temperature.
CINV = GRAVTY * SUMN ( DENE® ( TVE )



SUMN= sum over sounding layers from top of the mixed |
LFCV for which TV P is less than zero.
DELZ= incremental depth
TVP = virtual temperature of a parcel fr@dn the@fowest
the atmosphere, raised dry adiabatically to the LCL and moist adiaba
TVE = virtual temperature of the environment
EQLVEQquilibrium level (hPa)
EQLV= level at which a parcéié lowasm of the atmosphere
is raised dry adiabatically to the LCL and moist adiabatically to a lev
the temperature of the parcel is the same as the environment. If m
Equilibrium Level exists, the highest one is chosen.
EQTVEQLV computed by using the virtual temperature.
LFCT Level of Free Convection (hPa) by comparing temperature bet
and the environment
LFCT = level at which a parcel from3thenloivdst atmosphere
is raised dry adiabatiCallgrtd inoist adiabatically to the level above whi
parcel is positively buoyant. If more than one LFCT exists, the lowest
If the parcel is positively bouyant throughout the sounding, the LFCT
same as the LCLP.
LFCVLET computed by using the virtual temperature.
BRCHBulk Richardson number
BRCH= CAPE / (BBO® 'O
CAPE= Convective Available Potential Energy
U = magnitude of sbe@, (@& O
u,V ; aerage u,v in thedawest
o\ ; alege u,vin the lovesh .
BRCVBRCH computed by using CAPV
BRCV= CAP\./ (BBOQ 'O
CAPV= CAPE computed by using the virtual temperature
U = magnitude of sbe@, (@& O
u,V ; aerage u,v in thedowest



o\ ; aWerage u,v in thedowast
LCLT Temperature (K) at the LCL, the lifting condensation level, from
the lowest. meters.

LCLT =] O- DWRRE/4@N @&BX/DWPK)O' [ O) O3 ¢
LCLP Pressure (hPa) at the LCL, tlemdiiion devel, from an average o
the lowest. meters.

LCLP=PRES * (LCLT /QTBMPC + KAPPA) O( ( 0& O/

Poisson's equation
MLTHMean mixed layer THTA (K)

MLTH= average THTA in ti8 lowest
MLMRViean mixed layer MIXR (g/kg)

MLMR= average MIXR in ti8 lowest
THTK/ . mb.t@ .mb thickness (meter)

THTK=(Z .4 O. . O

Z3 . .; ERight of Bhanb surface

Z . .; Height of the mb.surface
PWATPrecipitable water (mm) for the entire sounding.
(http://weather.uwyo.edu/upperai2PoRap2Atml
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Showalter index

SWEAT index
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TMD UPA 48327 vs PCD 35T
y =3.023x + 31.879
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Vertical totals index
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1000 hPa to 500 hPa thickness 656 + 344 0.1181
Bulk Richardson Number 498 + 14/ | 0.0131
Bulk Richardson Number using 509 + ,9/ | 0.014Z
Convective Available Potential| 509 + , 0] 0.0413
CAPE using virtual temperatur¢ 516 0.212 | 0.0451
Convective Inhibition 34 + 285 | 0.5307
CINS using virtual temperature 33 + 515 | 0.5633
Cross totals index 437 +, 2| 0.184%
Equilibrum Level 3.4 ., 17 01574
Equilibrum Level using virtual tf 511 0.433 | 0.1874
K index 659 0.368 | 0.135€¢
Level of Free Convection 514 0.422 | 0.1777
LFCT using virtual temperature 519 0.491 | 0.241%

RENOONET | v



Lifted index 661 0.418 | 0.174%
LIFT computed using virtual tey 661 0.397 | 0.1577
Mean mixed layer mixing ratio| 661 0.679 | 0.4611
Mean mixed layer potential ten] 661 0.062 | 0.003¢
Pres [hPa] of the Lifted Conder 661 0.802 | 0.6425
Precipitable water [mm] for ent| 661 0.694 | 0.482%

Showalter index 659 0.354 | 0.1253

SWEAT index 657 0.507 | 0.2566

Temp [K] of the Lifted Condeng 661 0.694 | 0.4817

Totals totals index 659 0.09 0.0081

Vertical totals index 659 0.567 0.321
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1000 hPa to 500itiA&ess 1100 -0.265 | 0.0701
Bulk Richardson Number 875 0.083 | 0.006¢9
Bulk Richardson Number using 892 0.086 | 0.0074
Convective Available Potential| 889 0.190 | 0.036
CAPE using virtual temperatur¢ 904 0.199 | 0.0395
Convectimkibition 874 0.712 | 0.506§




CINS using virtual temperature 875 0.735 | 0.540¢

Cross totals index 1103 0.393 | 0.1544
Equilibrum Level 887 0.338 | 0.1139
Equilibrum Level using virtual tf 900 0.354 | 0.125€¢
K index 1102 0.3 0.0901
Level Bfee Convection 897 0.435 | 0.189%
LFCT using virtual temperature 910 0.494 | 0.2443
Lifted index 1103 0.338 | 0.113¢

LIFT computed using virtual ter 1104| 0.316 | 0.1001
Mean mixed layer mixing ratio| 1105 0.627 | 0.3931
Mean mixed pmtential temperat 1105 0.114 0.013
Pres [hPa] of the Lifted Conderr 1105 0.774 | 0.5991
Precipitable water [mm] for ent| 1105 0.64 0.4103

Showalter index 1102 0.277 | 0.0766
SWEAT index 1099, 0.473 | 0.2234
Temp [K] olified Condensatioy 1105/ -0.656 | 0.4306
Totals totals index 1103| -0.019 | 0.0004
Vertical totals index 1103 0.556 | 0.309%
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1000 hPa to 500 hPa thickness 1120 0.391 | 0.153Z

Bulk Richardson Number 897 0.082 | 0.0067

Bulk Richardson Number using 914 0.083 | 0.006¢§

Convective Available Potential| 910 0.201 | 0.0405

CAPE using virtual temperatur¢ 925 0.209 | 0.0439

Convective Inhibition 895 0.704 | 0.4963
CINS using virtual temperature 896 0.718 | 0.515§
Cross totals index 1123] 0.543 | 0.2943
Equilibrum Level 908 0.396 | 0.1564
Equilibrum Level using virtual tf 921 0.421 | 0.1768§
K index 1122 0.506 | 0.255§
Level of Free Convection 918 0.425 | 0.180¢§
LFCT using virtual temperature 931 0.492 | 0.242%
Lifted index 1123] 0.505 | 0.254%

LIFT computed using virtual tey 1124| 0.482 0.232

Mean mixed layer mixing ratio | 1125, 0.757 | 0.5726

Mean mixed layer potential ten 1125, -0.047 | 0.00272

Pres [hPa] of the Lifted Conder 1125 0.801 | 0.641

Precipitable \watef for entire soy 1125 0.787 | 0.6195

Showalter index 1122 0.443 | 0.1965
SWEAT index 1119 -0.569 | 0.3247%
Temp [K] of the Lifted Condeng 1125, -0.773 | 0.597¢
Totals totals index 1123 0.174 | 0.0303

Vertical totals index 1123 0.504 0.2541
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1000 hPa to 500 hPa thicknesg 753 0.153 | 0.0234
Bulk Richardson Number 580 0.071 | 0.005
Bulk Richardson Number using 591 0.075 | 0.005¢
Convective Available Potential| 594 0.154 | 0.023§
CAPE usirtigal temperature 602 0.154 | 0.0237
Convective Inhibition 583 0.701 | 0.491¢§
CINS using virtual temperature 581 0.706 | 0.4984
Cross totals index 756 0.415 | 0.1723
Equilibrum Level 592 0.235 | 0.055Z7
Equilibrivevel using virtual temy 597 0.266 0.071
K index 756 0.286 | 0.081¢
Level of Free Convection 600 0.398 | 0.158§
LFCT using virtual temperaturg 605 0.438 | 0.191¢
Lifted index 757 0.323 | 0.1044
LIFT computed using virtual ter 758 0.303 | 0.091¢
Mean mixed layer mixing ratio | 758 0.554 | 0.306¢
Mean mixed layer potential ten] 758 0.183 | 0.033%
Pres [hPa] of the Lifted Conder, 758 0.747 | 0.558
Precipitable water [mm] for ent| 758 0.581 | 0.358
Showaliedex 755 0.303 0.092
SWEAT index 755 0.441 | 0.194Z
Temp [K] of the Lifted Condeng 758 0.585 | 0.3417%
Totals totals index 756 0.086 | 0.0074
Vertical totals index 756 0.539 | 0.2914
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