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Abstract

The problem of fine dust particles (PM 2.5) is considered a chronic problem
in Thailand and tends to be more severe as the economic expansion. It has a profound
impact on public health and tourism income as well. In this research, various air
stability indices were studied to see their relationship with airborne particulate matter
smaller than 2.5 microns (PM 2.5) in Chiang Mai Province. The results of the study
found that most of the air stability indices (17 out of 24) has inverse relationship with
the fine particles. Air stability indices: Convective Inhibition, CINS using virtual
temperature, Mean mixed layer mixing ratio, Pres [hPa] of the Lifted. Condensation
Level, Precipitable water [mm] for entire sounding, and Temp [K] of the Lifted
Condensation Level were strongly correlated to the concentration of PM 2.5, and all
were inversely correlated. However, the air stability indexes including Equilibrium
Level, Equilibrium Level using virtual temperature, Lifted index, LIFT computed using
virtual temperature, Showalter index, and Vertical totals index were directly
proportional to the amount of PM2.5 but all provided less correlation value. In
addition, the least correlated air stability indices was Mean mixed layer potential

temperature. The results would be benefit for PM 2.5 forecast in further.
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SHOW  Showalter index
SHOW = T500 - Tparcel
T500 = Temperature in Celsius at 500 mb
Tparcel = Temperature in Celsius at 500 mb of a parcel lifted from

850 mb
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LIFT

Lifted index
LIFT = T500 - Tparcel
T500 = temperature in Celsius of the environment at 500 mb

Tparcel = 500 mb temperature in Celsius of a lifted parcel with the

average pressure, temperature, and dewpoint of the layer 500 m above the surface

LFTV
SWET

KINX

CTOT

VTOT

LIFT computed by using virtual temperature.

SWEAT index

SWET =12 *TD850 + 20 * TERM2 + 2 * SKT850 + SKT500 + SHEAR
TD850 = Dewpoint in Celsius at 850 mb
TERM2 = MAX (TOTL-49,0)
TOTL = Total totals index
SKT850 = 850 mb wind speed in knots
SKT500 = 500 mb wind speed in knots
SHEAR =125 * [ SIN ( DIR500 - DIR850 ) + .2 ]
DIR500 = 500 mb wind direction
DIR850 = 850 mb wind direction

K index

KINX = (T850 - T500 ) + TD850 - ( T700 - TD700 )
T850 = Temperature in Celsius at 850 mb
T500 = Temperature in Celsius at 500 mb
TD850 = Dewpoint in Celsius at 850 mb
T700 = Temperature in Celsius at 700 mb
TD700 = Dewpoint in Celsius at 700 mb

Cross Totals index

CTOT  =TD850 - T500
TD850 = Dewpoint in Celsius at 850 mb
T500 = Temperature in Celsius at 500 mb

Vertical Totals index

VTOT  =T850 - T500
T850 = Temperature in Celsius at 850 mb
T500 = Temperature in Celsius at 500 mb



TTOT  Total Totals index
TOTL  =(T850-T500 ) + ( TD850 - T500 )
T850 = Temperature in Celsius at 850 mb
TD850 = Dewpoint in Celsius at 850 mb
T500 = Temperature in Celsius at 500 mb
CAPE  Convective Available Potential Energy (J/kg)
CAPE = GRAVTY * SUMP ( DELZ * (TP -TE )/ TE)
SUMP = sum over sounding layers from LFCT to EQLV for which (
TP - TE ) is greater than zero
DELZ
TP

incremental depth

temperature of a parcel from the lowest 500 m of the
atmosphere, raised dry adiabatically to the LCL and moist adiabatically thereafter

TE = temperature of the environment
CAPV  CAPE computed by using the virtual temperature.

CAPV = GRAVTY * SUMP ( DELZ * (TVP - TVE ) / TVE )

SUMP = sum over sounding layers from LFCV to EQTV for which (
TVP - TVE ) is greater than zero

DELZ = incremental depth

TVP

virtual temperature of a parcel from the lowest 500 m of
the atmosphere, raised dry adiabatically to the LCL and moist adiabatically thereafter
TVE = virtual temperature of the environment
CINS  Convective Inhibition (J/kg)
CINS = GRAVTY * SUMN (DELZ * (TP -TE )/ TE)
SUMN = sum over sounding layers from top of the mixed layer to

LFCT for which ( TP - TE ) is less than zero.

DELZ = incremental depth
TP

temperature of a parcel from the lowest 500 m of the
atmosphere, raised dry adiabatically to the LCL and moist adiabatically thereafter
TE = temperature of the environment
CINV  CINS computed by using the virtual temperature.
CINV = GRAVTY * SUMN ( DELZ * (TVP - TVE ) / TVE )



SUMN = sum over sounding layers from top of the mixed layer to
LFCV for which ( TVP - TVE ) is less than zero.

DELZ = incremental depth

TVP = virtual temperature of a parcel from the lowest 500 m of
the atmosphere, raised dry adiabatically to the LCL and moist adiabatically thereafter

TVE = virtual temperature of the environment
EQLV  Equilibrium level (hPa)

EQLV = level at which a parcel from the lowest 500 m of the atmosphere
is raised dry adiabatically to the LCL and moist adiabatically to a level above which
the temperature of the parcel is the same as the environment. If more than one
Equilibrium Level exists, the highest one is chosen.

EQTV ~ EQLV computed by using the virtual temperature.
LFCT  Level of Free Convection (hPa) by comparing temperature between a parcel
and the environment

LFCT = level at which a parcel from the lowest 500 m of the atmosphere
is raised dry adiabatically to LCL and moist adiabatically to the level above which the
parcel is positively buoyant. If more than one LFCT exists, the lowest level is chosen.
If the parcel is positively bouyant throughout the sounding, the LFCT is set to be the
same as the LCLP.

LFCV  LFCT computed by using the virtual temperature.
BRCH  Bulk Richardson number

BRCH = CAPE/(0.5*U**2)

CAPE = Convective Available Potential Energy

U = magnitude of shear (u2 - ul, v2-vl)
ulyvl = average u,v in the lowest 500 m
uz2,v2 = average u,v in the lowest 6000 m

BRCV ~ BRCH computed by using CAPV
BRCV = CAPV/(05*U**2)
CAPV = CAPE computed by using the virtual temperature.
U = magnitude of shear (u2 - ul,v2-vl)

ulyvl = average u,v in the lowest 500 m



u2,v2 = average u,Vv in the lowest 6000 m
LCLT  Temperature (K) at the LCL, the lifting condensation level, from an average of
the lowest 500 meters.
LCLT  =[1/(1/(DWPK-56)+ LN (TMPK/ DWPK) / 800 )] + 56
LCLP  Pressure (hPa) at the LCL, the lifting condensation level, from an average of
the lowest 500 meters.
LCLP = PRES * ( LCLT / ( TMPC + 273.15) ) ** ( 1 / KAPPA)
Poisson's equation
MLTH  Mean mixed layer THTA (K)
MLTH = average THTA in the lowest 500 m
MLMR  Mean mixed layer MIXR (g/kg)
MLMR = average MIXR in the lowest 500 m
THTK 1000 mb to 500 mb thickness (meter)
THTK = (Z500 - 21000 )
Z500 = Height of the 500 mb surface
Z1000 = Height of the 1000 mb surface
PWAT  Precipitable water (mm) for the entire sounding.

(http://weather.uwyo.edu/upperair/indices.html,22022022)
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AtilafeTNINDINIA $uau | ndudsvans ,

Toya | anduius (R) "
1000 hPa to 500 hPa thickness 656 -0.344 0.1181
Bulk Richardson Number 498 -0.114 0.0131
Bulk Richardson Number using CAPV 509 -0.119 0.0142
Convective Available Potential Energy 509 -0.203 0.0413
CAPE using virtual temperature 516 -0.212 0.0451
Convective Inhibition 504 -0.728 0.5307
CINS using virtual temperature 503 -0.751 0.5633
Cross totals index 659 -0.43 0.1845
Equilibrum Level 506 0.397 0.1574
Equilibrum Level using virtual temperature 511 0.433 0.1874
K index 659 -0.368 0.1356
Level of Free Convection 514 -0.422 0.1777
LFCT using virtual temperature 519 -0.491 0.2412




Lifted index 661 0.418 0.1745
LIFT computed using virtual temperature 661 0.397 0.1577
Mean mixed layer mixing ratio 661 -0.679 0.4611
Mean mixed layer potential temperature 661 0.062 0.0038
Pres [hPa] of the Lifted Condensation Level 661 -0.802 0.6425
Precipitable water [mm] for entire sounding 661 -0.694 0.4822
Showalter index 659 0.354 0.1253
SWEAT index 657 -0.507 0.2566
Temp [K] of the Lifted Condensation Level 661 -0.694 0.4813
Totals totals index 659 -0.09 0.0081
Vertical totals index 659 0.567 0.321
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SUN 4 wanemnuduiusseninad PM2.5 aaninsiainnnnIne1nia 36T L5aseugnay
a (Y v (% IS
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Neay adiedlui wazARviddgsnINeINIA

laasuaranuduiusseninaduiiafiosnimeiniaanil 48327 duAruazess

PM, 5 @01n5339TaRan1menia 36T tsaseuensivinetas Samrindedn lafmnss

M13199 3 wansANUEUTUSTENINANAinImEenIAaanl 48327 fAuAnduazoes PM2.5

] Y a a LY v Y = I
F0UATINIAAUNTINBINFA 36T IiﬂLiEJ‘LJEJ}Wi']‘U’WI‘EJ'mEJ Jandneslud

anil

Fyiinnsvdsenne $au | Anduuseans ,

Toya | anduius (R) "
1000 hPa to 500 hPa thickness 1100 -0.265 0.0701
Bulk Richardson Number 875 -0.083 0.0069
Bulk Richardson Number using CAPV 892 -0.086 0.0074
Convective Available Potential Energy 889 -0.190 0.036
CAPE using virtual temperature 204 -0.199 0.0395
Convective Inhibition 874 -0.712 0.5068




CINS using virtual temperature 875 -0.735 0.5409
Cross totals index 1103 -0.393 0.1544
Equilibrum Level 887 0.338 0.1139
Equilibrum Level using virtual temperature 900 0.354 0.1256
K index 1102 -0.3 0.0901
Level of Free Convection 897 -0.435 0.1895
LFCT using virtual temperature 910 -0.494 0.2443
Lifted index 1103 0.338 0.1139
LIFT computed using virtual temperature 1104 0.316 0.1001
Mean mixed layer mixing ratio 1105 -0.627 0.3931
Mean mixed layer potential temperature 1105 0.114 0.013
Pres [hPa] of the Lifted Condensation Level 1105 -0.774 0.5991
Precipitable water [mm] for entire sounding 1105 -0.64 0.4103
Showalter index 1102 0.277 0.0766
SWEAT index 1099 -0.473 0.2234
Temp [K] of the Lifted Condensation Level 1105 -0.656 0.4306
Totals totals index 1103 -0.019 0.0004
Vertical totals index 1103 0.556 0.3092
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M3NN 4 uansanuduiusseninefvinimdseniaaantl 48327 fuaniuazess PM2.5

= L2 o v ! a 1 U L o
SA0UATIVINAUNTINBINFA 407_ﬁ?ﬂﬂﬂﬂuﬂ?iﬂﬁ%ﬂﬂﬁ?ﬂﬁiﬁYﬁ%ﬁ%Nﬂ% UINAUS

GIANNY!
Fiinsndaonnie W | AduUTEENS ,
Toya | anduius (R) "
1000 hPa to 500 hPa thickness 1120 -0.391 0.1532
Bulk Richardson Number 897 -0.082 0.0067
Bulk Richardson Number using CAPV 914 -0.083 0.0068
Convective Available Potential Energy 910 -0.201 0.0405
CAPE using virtual temperature 925 -0.209 0.0439
Convective Inhibition 895 -0.704 0.4963
CINS using virtual temperature 896 -0.718 0.5158
Cross totals index 1123 -0.543 0.2943
Equilibrum Level 908 0.396 0.1564
Equilibrum Level using virtual temperature 921 0.421 0.1768
K index 1122 -0.506 0.2558
Level of Free Convection 918 -0.425 0.1808
LFCT using virtual temperature 931 -0.492 0.2422
Lifted index 1123 0.505 0.2545
LIFT computed using virtual temperature 1124 0.482 0.232
Mean mixed layer mixing ratio 1125 -0.757 0.5726
Mean mixed layer potential temperature 1125 -0.047 0.0022
Pres [hPa] of the Lifted Condensation Level 1125 -0.801 0.641
Precipitable water [mm] for entire sounding 1125 -0.787 0.6195
Showalter index 1122 0.443 0.1965
SWEAT index 1119 -0.569 0.3247
Temp [K] of the Lifted Condensation Level 1125 -0.773 0.5976
Totals totals index 1123 -0.174 0.0303
Vertical totals index 1123 0.504 0.2541
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JUN 6 wanapnuduiussenine PM2.5 anndasivdianunineinia 75T lsaneiuiandy

NILLNBTA 2.1 WATANNIULEYTAINDINA

lasuaranudunusseninaduiiafiosnimeiniaannil 48327 duAruazess

PM, 5 #0180 5997aR0n meIna 75T lsang1uiandunseiiesi 2.00u lanewmisng



M13199 5 wanspnuduiussEniadvinimdaenieaantl 48327 fuaiduazoess PM2.5

anfinsiadnannineInia 75T lsanguaaunssiiesa 2.1

annil
ffinnsndionnie $uau | Andudsvans ,
Toya | anduius (R) "
1000 hPa to 500 hPa thickness 753 -0.153 0.0234
Bulk Richardson Number 580 -0.071 0.005
Bulk Richardson Number using CAPV 591 -0.075 0.0056
Convective Available Potential Energy 594 -0.154 0.0238
CAPE using virtual temperature 602 -0.154 0.0237
Convective Inhibition 583 -0.701 0.4918
CINS using virtual temperature 581 -0.706 0.4984
Cross totals index 756 -0.415 0.1723
Equilibrum Level 592 0.235 0.0552
Equilibrum Level using virtual temperature 597 0.266 0.071
K index 756 -0.286 0.0818
Level of Free Convection 600 -0.398 0.1588
LFCT using virtual temperature 605 -0.438 0.1916
Lifted index 757 0.323 0.1044
LIFT computed using virtual temperature 758 0.303 0.0918
Mean mixed layer mixing ratio 758 -0.554 0.3066
Mean mixed layer potential temperature 758 0.183 0.0335
Pres [hPa] of the Lifted Condensation Level 758 -0.747 0.558
Precipitable water [mm] for entire sounding 758 -0.581 0.358
Showalter index 755 0.303 0.092
SWEAT index 755 -0.441 0.1942
Temp [K] of the Lifted Condensation Level 758 -0.585 0.3417
Totals totals index 756 -0.086 0.0074
Vertical totals index 756 0.539 0.2914




3.5 NAN1TANYIAUTUNUSTENT19AT PM2.5 d01lnT22TnAMAINEINIA 76T UazAn
aytliatgsnmeiniagatinsiaeiniadesll

HaNSANwIANFNRUSTEndNee PM2.5 anndnsiadnnunineinia 76T Augd
nsAnwuenlsusey .00 uazAdviliaiesnmenie

TMD UPA 48327 vs PCD 76T

TMD UPA 48327 vs PCD 76T
y =-0.3547x + 2080.3

¥ =-0.0054x + 18.881
R?=0.3086 R?=0.0135
200 120 §
100
150 . L ]
. 80
e, “ ('}
w 100 teenl,, R &
s S * a0 .
& 50 o0 °
2 B ...% X
ol e o o . hd I alaaXl TOPPIRRY, K Rgom
5450 5500 5550 5600 5650 5700 5750 5800 5850 5900 0 500 1000 1500 2000 2500 3000
50

1000 hPa to 500 hPa thickness Bulk Richardson Number

LERIANNEIRLS YA PM2.5 wagan thickness LaRIANNEIRUSTYIINaAT PM2.5 wavaAn Bulk

i 1000 hPa - 500 hPa Richardson Number

TMD UPA 48327 vs PCD 76T

TMD UPA 48327 vs PCD 76T
y=-0.0048x + 19.793 ¥ =-0.0095x + 22.382
R=00157 R2=0.0499
120 § 120 §
100 100
L, 8 - +
2 °
S o ge n 60 .
S a0 ° <
20 % { %] ’. 2 o = °
o APS.........0% [ X3 20 ° [ K]
. 008....0 o
0 . R w‘f....’......!
0 500 1000 1500 2000 2500 3000 3500 4000
200 500 1000 1500 2000 2500 3000
Bulk Richardson Number using CAPV

Convective Available Potential Energy

LERIANUENR LS TEWINeA1 PM2.5 uazen Bulk Richardson LARIANILEIRUSTEIN9AT PM2.5 wazA1 Convective
Number #il@ain CAPV Available Potential Energy (CAPE)

TMD UPA 48327 vs PCD 76T
y =-0.0096x +23.722

TMD UPA 48327 vs PCD 76T
R?=0.0574

y=-0.1254x + 6.6315
R?=0.3991
[

PM2.5
PM2.5

.. o L]
Woa. .. 00 ¢

- -500
20 0 500 1000 1500 2000 2500 3000

CAPE using virtual temperature

Convective Inhibition

wanaALETLSSEINaA1 PM2.5 uagen Convective wananuduuSsEninad1 PM2.5 uagA1 Convective

Available Potential Energy (CAPE) #il#ann Inhibition (CIN)

virtual temperature

TMD UPA 48327 vs PCD 76T
y=-0.1541x +7.1766

TMD UPA 48327 vs PCD 76T
v =-2.9146x+79.341
R?=0.4398 R?=0.2977
ceen.
d E
H g . .
°
50 5 20 45 10 s

CINS using virtual temperature Cross totals index

wansmLEITUSSEINeR PM2.5 uazen CINS iliann vitual  waRsAuduiudseminedn PM2.5 uagAn Cross totals index

temperature



TMD UPA 48327 vs PCD 76T

TMD UPA 48327 vs PCD 76T
y=0.0616x+ 0.025 y=0.0674x - 1.1576
R?=0.259 R?=0.2894
120 . 120 s

100 100

80 80
w n
B 2

s % g o

5 a0 I

20 20

0 0

0 100 900 o 100 200 300 400 500 600 700 800 900

Equilibrum Level Equilibrum Level using virtual temperature

WAAIANANWUSIEWINIAT PM2.5 wazAn Equiliorium Level — WHANAUEUWWETEMINAT PM2.5 Uawa Equilibrium Level 1

90 virtual temperature

TMD UPA 48327 vs PCD 76T

TMD UPA 48327 vs PCD 76T
¥=-09467x4 52722 y=-00748x + 75.131
fi=03944 R?=0.1309
160 ° 120 .
1:3 100
.
o o 80
u eeenn... a0 oV 8T8 O o I
s TRt V & z
R T R S :
20g ..’. b, 20
= ® 0o 0
-60 -50 -40 -30 -20 -10 ] 10 20 30 40 50 300 400 500 600 700 800 900 1000
K index Level of Free Convection
< v o < o .
LAAIANUAUNUSTENIAT PM2.5 wazan K index LAAIANNENNUTILNINAT PM2.5 LazA1 Level of Free
Convection
TMD UPA 48327 vs PCD 76T TMD UPA 48327 vs PCD 76T
y=-0.095x +92.999 y=3.3434x + 25.696
R*=0193 R2=03261
120 ° 166 D
100 4G .
° ° 120 ° . cese”
80 LW 2 0 enect
0 e . 0 °p .
g 60 oes L] * ‘: ’ oo @ g
& 0°°*ea., 00 ® &
40 ° L AR —
20
° ° .
Y ®e 8 %09
300 400 500 600 700 800 900 1000 -10 25 30 35

LFCT using virtual temperature LIFT computed using virtual temperature

waneRLdTLESEINge PM2.5 uazen LECT fidnuaadldonn  wamsanudusiusssvinedn PM2.5 uage LIFT fidwaadldann

virtual temperature virtual temperature
TMD UPA 48327 vs PCD 76T TMD UPA 48327 vs PCD 76T
Yy =3.514x+24.074 y =-5.6935x + 110.88
R?=0.3478 R?=0.6538
160 ° 200
140 =
i;g ° ceee®® 150 L]
m
o L] L
H w 100 -...”’ LePe. o -
H o
o o o o o® o o ]
10 30 35 0 5 10 15 20 25
-50

Lifted index Mean mixed layer mixing ratio

o e o v o o : )
UEAIAUANNUTTENINAT PM2.5 uaeen Lifted index LANIANNANRUSSEWIN9AT PM2.5 LagAn Mean mixed layer

mixing ratio

TMD UPA 48327 vs PCD 76T
y =-2.2201x + 695.47
R?=0.0521

TMD UPA 48327 vs PCD 76T
y =-0.4087x +386.59

R?=0.5842

160 160

140 = 140 =
120 = 120
w100 n 100
S & '--..,_”‘ S 80
& 60 R T & 60
40 > 40
20 e 20

. 0 0 oW
0 o
270 275 280 285 290 205 300 305 310 700 750 800 850 900 950 1000

Mean mixed layer potential temperature Pres [hPa] of the Lifted Condensation Level

LARIANUANRLSSEWINeAT PM2.5 LagAn Mean mixed layer LARIANUANRUS S9N PM2.5 LagAn Pres [hPa] of the

potential temperature Lifted Condensation Level



TMD UPA 48327 vs PCD 76T
y=-12712x +83.674

R?=0.6978
200
150 °
()
o 100 = o ®
s TR )
& 50 ®
0 3 L] .8
9 10 20 30 40 50 60 70 80

Precipitable water [mm] for entire sounding

LAAIAUENRLGIZNI9AT PM2.5 Uagan Precipitable water

[mm] for entire sounding

TMD UPA 48327 vs PCD 76T
y=-0.2474x+77.513
R?=0345
200

150

100

PM2.5

450

SWEAT index

LanIANAURUSTENINAT PM2.5 wavA1 SWEAT index

TMD UPA 48327 vs PCD 76T
y=-1.1831x + 76.105

R?=0.0598
160
140 U
120
w100
S 80—y
& 60 L) . .o

Totals totals index

LanIANUERUSTENINeAT PM2.5 uavAn Total totals index

PM2.5

v

=3.3494x + 21.742
R?=0.2593

160

140

120

100

TMD UPA 48327 vs PCD 76T

Showalter index

LARIANLEUR LS TEWINaAT PM2.5 wagAn Showalter index

PM2.5

y=-3.9861x + 1184.4
R?=0.6382

265 270

TMD UPA 48327 vs PCD 76T

Temp [K] of the Lifted Condensation Level

WARIANANRUSIZWINeAT PM2.5 wazan Temp [K] of the

PM2.5

Lifted Condensation Level

y=4.3519x- 76.831
R?=0.2246

TMD UPA 48327 vs PCD 76T

Vertical totals index

LaRIANEURUSTYMINAT PM2.5 wagAn Vertical totals

index

JUN 7 wamapnuduiugseninee PM2.5 aniinsiaianmunine1nie 76T gudnisfneiuen

15938U 2.070 warAAUEgTAINDINA

Inasuarmnuduiusseninadviiaiosameiniaanii 48327 fuaArd uazess

PM,s @nfinsiainamun1neInie 76T Audnisfnyiuentsaseu 3.910 lanannsd



MTNN 6 UansanuduiussenInefviinimdseiniaannll 48327 Aursazead PM2.5

] v 6 = a
SA0UATIVINAUNTINBINFA 76T'QUSﬂﬂiﬂﬂEﬂuaﬂIiu58u 9.6170N

GIANNY!
Fiinnsvdsenne W | AduUTEENS ,
Toya | anduius (R) "
1000 hPa to 500 hPa thickness 648 -0.556 0.3086
Bulk Richardson Number 490 -0.116 0.0135
Bulk Richardson Number using CAPV 501 -0.125 0.0157
Convective Available Potential Energy 501 -0.223 0.0499
CAPE using virtual temperature 508 -0.239 0.0574
Convective Inhibition 496 -0.632 0.3991
CINS using virtual temperature 496 -0.663 0.4398
Cross totals index 651 -0.546 0.2977
Equilibrum Level 498 0.509 0.259
Equilibrum Level using virtual temperature 503 0.538 0.2894
K index 651 -0.628 0.3944
Level of Free Convection 506 -0.362 0.1309
LFCT using virtual temperature 511 -0.439 0.193
Lifted index 653 0.589 0.3478
LIFT computed using virtual temperature 653 0.571 0.3261
Mean mixed layer mixing ratio 653 -0.809 0.6538
Mean mixed layer potential temperature 653 -0.228 0.0521
Pres [hPa] of the Lifted Condensation Level 653 -0.764 0.5842
Precipitable water [mm] for entire sounding 653 -0.835 0.6978
Showalter index 651 0.509 0.2593
SWEAT index 649 -0.587 0.345
Temp [K] of the Lifted Condensation Level 653 -0.799 0.6382
Totals totals index 651 -0.245 0.0598
Vertical totals index 651 0.474 0.2246




U 4

Y a

9933158 (Discussion)

lun1sfnwanuduiusseninadviliadosnineiniea Naandaaieuingrdanin
Fasbmdiuaunaruazessuuaannit 2.5 luaseu (PM2.5) @505 Nan15Ane

ANUFUNUSIAG T

4.1 M3ANYIANUTUNUTIZUINAT PM2.5 d018n5927nAMAININA 35T UazAIAYl
EagIANBINIAFANEATINDINALTE TN

PNRaNsENEIMUT Wefiansandienfuddy 0.5 snuin Adudatiesninenie
Vertical totals index faudniusifeuin duvsunaduazesssuiaannia 2.5 luaseu
(PM2.5) tufaidlefuiiafivsnimemeadsnandaniuduazviliusuauazessmuiadn
nn 2.5 luaseu (PM2.5) Sruiiutudae

TurauefiAduiianosnineinia l@un Convective Inhibition, CINS using virtual
temperature, Mean mixed layer mixing ratio, Pres [hPa] of the Lifted Condensation
Level, Precipitable water [mm] for entire sounding, SWEAT index, Temp [K] of the Lifted
Condensation Level fimnuduiusidsau AuuSunas{uazossvuwinannia 2.5 luasou
(PM2.5) Hufewlomduiliadosnmeiniafananiidanas Usinauazessunaidnnit 2.5
lupsou (PM2.5) szdiAfindu Inedien Pres [hPa] of the Lifted Condensation Level 23l
AeudiusuuuuUsHnAuRAfian Ae -0.802

[y

| v a o Ql' A A A U (% § o 4 a 1
ANNYULFNYIATNDINTIADU) NEARE ammmmamwuﬁﬂuuaSﬂuﬂimmwazaaq

s

WAEnN31 2.5 luaseu (PM2.5) Tnefiamnuduiusidnlndan 0 vsedannuduiuses

217119 -0.5 019 0.5

4.2 M3ANIANUTUNUTTZHINNAT PM2.5 d01830592T0AUNNININA 36T UazAIaYl

wDesAININIAaaInSI9a N AR eI

Y

ANNNANITANWINUIN L BNINSUNANTBEIARY 0.5 ALNUIN TARITLEDYTAIN

o

8171 Vertical totals index fa1uduiusigauinysowUsiunseiuliunauluazeaazuin
dnndn 2.5 lupsau (PM2.5)
! v A

Tuvausi ArrvdianesnInenia tawn Convective Inhibition, CINS using virtual

temperature, Mean mixed layer mixing ratio, Pres [hPa] of the Lifted Condensation



Level, Precipitable water [mm] for entire sounding ke ¢ Temp [K] of the Lifted

[ v

Condensation Level fianuduiusideau viiewUsnnidududsunaduazessvuiadnnit 2.5
luasou (PM2.5) 4 9A1#2uUT Pres [hPa] of the Lifted Condensation Level 9¢11 1
AwdTUSLUULUSHNAUARTIgR AediAneyil -0.774

Aduiiadosnmeiniadug Aivde fauduiustudestuuimaruazessuun
@nna 2.5 lupseu (PM2.5) TnefiAanuduiusidilnden 0 vielimanuduiusegsening

050905

4.3 M3ANYIANUTUNUFIENINAT PM2.5 d018059270ANNIWINA 40T UazAIAYl
EagIAINBINIAGANEATINDINALTE TN

nuanIsAneImuIn defiansaniiatedfy 0.5 aznuindardudiadesain
9171 Vertical totals index wag Lifted index sianudunusiisuin Aedaaudunusliulu
fevnaferiuiuUinarduaressuundnnd 2.5 luaseu (PM2.5) Ja

Jdaatianesn nennia Convective Inhibition, CINS using virtual temperature,
Cross totals index, K index, Mean mixed layer mixing ratio, Pres [hPa] of the Lifted
Condensation Level, Precipitable water [mm] for entire sounding, SWEAT index, Temp
[K] of the Lifted Condensation Level faudnnusidisay luluiianisasstiutuiuusunn
duazessruiadnni 2.5 luaseu (PM2.5) Teeflauduiusiuanniiariitesnin -0.5 wie

LY a (% I

ArdailefiosnimeniadinandiatanasuSunarduasessvwindnndy 2.5 luaseu (PM2.5)

' [
a

A NNUTUMY

1 v = dl' -'-NI = a U o & v %} a 1

AvstiafiosnimeIniadus Amde Januduiusiudosiulsunauazesivuin
Ann1 2.5 lupseu (PM2.5) Tesilenanuduiusianlndan 0 vsedlAnAUEUT LS g SENINg
050905

ANATULAN USAINDINTA Pres [nPa] of the Lifted Condensation Level 3

[ v & a a [ ¥ [ a Iy @ 1

ANFNRusIay WWluianiemsatududuliunad uageasauindnnin 2.5 luasau

(PM2.5) Taefinruidisiusiusnniigadian -0.801



4.4 MSANYIANAUTURUTTENT19AT PM2.5 dantinsiadnanunineinia 75T uazanail
dgsnImeINIAdalns9e N AT TR

PMNHANIANBINUIT AAIAstladusnIweInIA Vertical totals index Aaudunus
Fauan Wluiienadeaduduisunauazessvuiaiannia 2.5 luasew (PM2.5) Taed
aruduitusunndendiinnnd 0.5 derdeiiadosnmernadnandaniuiuiinmdy
azoowwadnniy 2.5 Tuasou (PM2.5) axiiaiiutudie

fAauiiadysnine nie Convective Inhibition, CINS using virtual temperature,
Mean mixed layer mixing ratio, Pres [hPa] of the Lifted Condensation Level, Precipitable
water [mm] for entire sounding, SWEAT index, Temp [K] of the Lifted Condensation
Level @aruduiusideau Iluiianimssduduiuliunad uazessvuiaiannin 2.5
Tuaseu (PM2.5) Taeflanuduriusiuunndarfitesnin -0.5 nierdediadiosnineinia
fanamiidanasUnduaressuuindnn 2.5 luaseu (PM2.5) azfirifiutuge

Aduiliafiosnmorniedug Mvde damduiussutesfuuiinasuazessuinn
dnnan 2.5 lupseu (PM2.5) Tnefiaanuduiiusidilnden 0 visliaanuduiusedsening
050905

AR LED UTAINOINA Pres [Pa] of the Lifted Condensation Level i
Anudunusidsau Wluiianiemssiudruduusuna] uazeosauimannia 2.5 luasou

(PM2.5) Tnefmnudusiusiusnniigaiian -0.747

4.5 MSANYIANUTUNUTTENI19AT PM2.5 dantinsiadnanunineinia 76T uazaAnil
LEDEININDINA

PNNANITANEINUIT AArautiadosninenne Equilibrum Level, Equilibrum
Level using virtual temperature, Lifted index, LIFT computed using virtual temperature,
Showalter index fanuduiudidauin Wluiamaussduivuiunaduazesssuinidnnii
2.5 lupsou (PM2.5) Tnefiauduiustumindenfiuinndt 0.5 wiemduilatiosnineinia
fanamiefintuUinaduazessuunmdnnit 2.5 luaseu (PM2.5) aslidnfiudude

JAeuiiianesniwe1nd 1000 hPa to 500 hPa thickness, Convective Inhibition,
CINS using virtual temperature, Cross totals index, K index, Mean mixed layer mixing
ratio, Pres [hPa] of the Lifted Condensation Level, Precipitable water [mm] for entire

sounding, SWEAT index, Temp [K] of the Lifted Condensation Level fimnuduiusidsau

LUluianisassduduivdiuiag vazeosvuiaidnnin 2.5 luasau (PM2.5) lagd



ANNENTUSAUINNTANIINNIT -0.5 wserduiiadiosn neInARanaIdAIanasUSIIURY

a1 a

A¥ERIIUINLENNTT 2.5 luATau (PM2.5) asdiAniuduse

v 6 4 (%

Aduiliafosniwerniadug fivde Tauduiusiutdesfuuiinauazessuun
dnnan 2.5 lupseu (PM2.5) Tnefiaanuduiiusidilnden 0 wisliaanuduiusedsening
-0.5 §40.5

AR TULAD BTAINDINTA Precipitable water [mm] for entire sounding &
Anudunusideau Wluirnanssdudududiuna uazessvuiadnnin 2.5 luaseu

(PM2.5) Tneilaudusiusiusniignilen -0.835



uni 5

ayUuazdalauauue

NM1SANwIAIRUTIafesn1ne1In1A Convective Inhibition, CINS using virtual
temperature, Mean mixed layer mixing ratio, Pres [hPa] of the Lifted Condensation
Level, Precipitable water [mm] for entire sounding L& ¢ Temp [K] of the Lifted
Condensation Level fianuduiusidau Wluiavmsnssiuduiulinaduazosuiaibn
N 2.5 luasau (PM2.5) Tneflanuduiusiuvannluynaainsiainnunineinia

AR LED UTAINOINA Pres [Pa] of the Lifted Condensation Level i
Aanuduiudideau Wluiansassiududvusuad uazeesauinanndt 2.5 luaseu
(PM2.5) Tpedfldranudusiusanndian 4 aand sniuanuduiusiianiingrainnunimn
91MA 76T ﬁﬁmmmﬁmﬁuﬂajmnﬁqm LLm'ETqmﬁﬁhmmﬁuﬁuéﬁé’qagﬂmzé’uﬁmmagﬂi

Adiiadesnmenniadulug 17 Arainimun 24 eiivinsane Saonuduiug
FaaulUuiamemsatuiuduuinarduasessswadnniy 2.5 luaseu (PM2.5) wiaedil
i@desnmeinianinailatanasUSunauasessvuinannit 2.5 luaseu (PM2.5) aziien
Widushe enuSumdsiianosnmennie Equilibrum Level, Equilibrum Level using virtual
temperature, Lifted index, LIFT computed using virtual temperature, Showalter index,
Vertical totals index fianuduiusidauan Wlufienafertuiuliinaduasessuuinian
ni1 2.5 Tuasou (PM2.5) widerdudiafiosnwornadenandanfiud w3 uazess
aundnn 2.5 Tunseu (PM2.5) ssdiauiuduse uwasenyiurfsiiaiosnmennia Mean
mixed layer potential temperature Aranuduiuslddnauiviriuinuazaiau wazen
Hoilng 0 uansindanuduiusiutios

Al 9 ugu AR YU LED 8SNINBIN1A Convective Inhibition, CINS using virtual
temperature, Mean mixed layer mixing ratio, Pres [hPa] of the Lifted Condensation

Level, Precipitable water [mm] for entire sounding L& ¢ Temp [K] of the Lifted

=

Condensation Level #

| U v 3

fiArauduius duninuazidurinruduiusidsavlunnaand
nraianunimeinia Juduiuraulalunisihlulddszyndauns o luldlunisashs

wuuasafgiunstszanamUsinauazesunannii 2.5 luaseu (PM2.5) sialy



UTFIUIUNIN



UIFTUIUNTY

win1 asenaguns. (WUsngUnun). aafinen7537e. Ao 22 NuAUS 2565. 1N
a1v13vindiamans anzineimansuazinalulad aniveraesivaguasigy Vivled:

https://pws.npru.ac.th/chalida/

A3175 WU wagauun asing. (ausngUiu). arwaunussenI19mInugInauny
Usiasluaveesyunliiu 10 luaseu mnmsidesuuasanineinta Tuiluil 9 S
mawmie. nsumuANNafiy NTENTINTNGINTSITINIALAYAIAGDL AL INEImanuas
walulad svinendesivinlaseasnsal lunssususaudud. duile 25 wgainnou 2552.
370 https://ph02.tci-thaijo.org/index.php/JSTNSRU/article/view/101279/101325

BUY ASLINAN. 18R AINNIN. UIANT ANT1A wazinasInsel wveniwgadey. (la

UsnUiu). tanaIsineunsnlIug Meteorological Today. ALl 22 NUATNUS 2565.

a Y a

910 NANITBLATIRILIETAUINAATNINgT NBIUINNTAIVIagntleninel nTugnleuine.

Aula: http://www.rd.tmd.go.th

Huang, Q., Cai, X., Wang, Jian., Song, Yu., & Zhu, Tong., (2018), Climatological study of
the Boundary-layer air Stagnation Index for China and its relationship with air
pollution, Atmos. Chem. Phys., 18, 7573-7593, 2018, from http://www.atmos-chem-
phys.net/18/7573/2018/

Sounding station parameters and indices, (n.d.), Department of Atmospheric Science,
College of Engineering and Applied Science, University of Wyoming, from

http://weather.uwyo.edu/upperair/indices.html

Yang, Q., Yuan, Q., Li, T., Shen H., & Zhang L., (2017), The relationships between PM2.5
and meteorological factors in China: Seasonal and regional variations, International
Journal of Environmental Research and Public Health, from
https://www.researchgate.net/publication/319210007_The Relationships_between P

M25 and Meteorological Factors in China Seasonal and Regional Variations


https://pws.npru.ac.th/chalida
http://www.rnd.tmd.go.th/

AMARNUIN



AANUIN N.

nsdnddeyalsunaduazessuuiadnndy 2.5 luaseu (PM2.5)



Joyausinaruazessuiniannii 2.5 luaseu (PM2.5) ihunldlunisfinuasad

TddayauUsinaduareaswiadnnii 2.5 luaseu (PM2.5) lufifloguauazunsdiutinunann

Vuledwasnsumuauuaiiy (http//www.airdthai.com/webV2/index.php) Tuaden1il
lyandeyannnIneInAdaunds Mnanl duazess PM2.5 Wiy 24 Falus w.e. 2554 -
2563 UaAnaagUN 1.1

€ > C 0 A Notsecurs | airdthalcom/webV2/history/ A YD eD
Pl ey A Huusn dadais1 oilkao EN
. o
DALIDURAY

aafvasioyannunwainddaunda moaofl

Huaraas PM2.5 1280 24 10 W@ 2554 - 2663

naoamTnantayataundy
uansdayadaumdsmniiteaduasnaii e

sanil Station wiliead Parameter
31t qudiunylssuas aaboTle aadas, stoa - PM25
32t svuiuvainaunauady a.vsguan a.#55n, vaud PM10
33t Tsovmunnaduauduanduathuniu 9.18a% o.M, tayd o3
34t shiinonuAowaadounai 13 aaudu aadas, uayi co
35t audnanisiavdiaideetul s tradan aaflas, diselwi NOZ
36t Tsaduugwiivendu g.a50d a.das, wlustumi s02
37t aniigaliovinodiths awsem adiae, dnhe Anuian
38t TsowonnasuEuguawauatnusuihe a.suiha 2.winng, dnhe Virmoau
39t TsowennasusfusuAINELMNA 8.1ues a wiung. éihe = anund
Fufiuazaniusiu Start Date & Time Fufluazvanduan End Date & Time
B 2022010 o] 00:00 v B 20220214 ® 08:00 v

gﬂﬁ 111 wansdulesvasnsumuauuaiie (http//www.airdthai.com/webV2/index.php)

v Vv

nindteyaUinaiuazessvuadnni 2.5 luaseu (PM2.5)

Toyau3unauavessvuadnndt 2.5 luasew (PM2.5) Nldaniiules avegluguuuulngq
gniudaluzuuuu ZIP Wevenedeyafigndudneen suduniudeyalniiianelududeya
Uil uarensvwindinndn 2.5 luaseu (PM2.5) uenausied aa. luguuuulysunsy

dudagualsndn faguil wl.2

1 TP > w2 () > pms v o Searchpm2s L TEPC > el IC) » pr2s v o Search s
& Pictures lprme. - Dite modified Type Sige. & Pictures A Mame - Date modified Type Size
@ osme B s 2011 20z W 18 WeRAR TP wchive KD @ e omas 2016 2020 s el
P P B s 207 200ip a2 1085 WnRAR TP wchive 6K
B 30 Obgecs B 300kt
9 Desinop 9 Deitop
4 Documents 4 Documents
& Dounioass & Downloads
B Music b Music
= Pictures = pictues
B visss B Videos
o) w0 ()
= AT () = DATLM (D)
= Users (BESEARCH) (6) = Users (WRESEAREH) (61
= HLAP| fresearchi 1) = HLARI (research) (1)
= md_datum [\RESEARCH) (R] a0 md_datum (WRESEARCH) ()
= weka_ogi INRESEARCH) (W) = weka_api O\RESEARCH) (V)
fitem 1 hem selected 555 KB B= 2items B



http://www.air4thai.com/webV2/index.php
http://www.air4thai.com/webV2/index.php

« - THisPC & winlD (C) » pm2S » pm2s_2016,2020 v e

= Pitwes ¢r ham Oute modified e
@ oo W 300 ke
@ P50 e
B marc & P50 ek
330 Objects  PVR5R01 i 2
8 Ocsitop @ PRS0 2k 5t
1 Documents 0 P50k
& Dowiosds & PRS0 T s
> W P50 wases
S A P20
0 PA2.52020 e
 Video:
L wint0 (C)
= DATM(D)

= Users (\RESEARCH) (G)
= HLAP! research) )

= md_datum (\RESEARCH) (R)
= weka_api (NRESEARCH) (W)

10items =

1Y

JUT 11.2 wansgunuuteyauiunamuareasueanndt 2.5 luaseu (PM2.5) idaiulu

Inlaveyangniudall

meluwiludoyaluguuuulusunsudnsaguasndn uiazd ae. asdunorfoyaiusioud
wazdoyauSinaruazesavwiadinnd 2.5 luaseu (PM2.5) luwsazanidl uansdaguil wl.3
Feanunsnindeyaluldlunssuiunsdaly wu msleseideya waznisvianuazen

G
Y

i % |G e x| ==E & 2w == g = b [0 2= 3w |2 4y O

- O Es B 4 SR = 1 Formattng = Table = Styles - #° Fiber - Select

A c D E F G H 1 1 K L M N o P [=]
1 Date 02T 051 107 "r 127 sat 81T (<1 50T s21 531 54T 08T 137 T 16T
3 21172020 26 ) 20 % 21 24 26 28 Fid F ] 30 £ 25 2 2
5 4112020 a k- El k3 35 M k2 3 k] k) 35 +“ 48 35 4 Ed
6 5172000 45 a 33 a0 38 £ a2 51 a 45 0 48 568 30 53 4
8 71172020 51 57 ¥ 4 45 A 57 84 52 2] 57 64 66 48 n 4c
9 172020 53 84 47 53 52 49 80 58 56 55 58 83 768 49 59 8
10| &172020 60 55 47 4 49 47 53 4 56 & 56 0 &7 60 8 51
13| 12172020 % e 26 ¥ 33 n 38 3 E k) 38 55 47 42 40 2
14| 1212020 33 33 26 38 33 30 3 9 a2 30 38 45 a7 40 Ll 31
15| 147172000 34 36 2 % 30 2 35 42 31 £l 38 a7 a8 3 “ 30
17 16/12020 L 4 k) » a n 40 47 42 k] 42 % 47 40 46 3
19| 18172020 58 E 48 55 52 52 55 £ 50 =l 56 » 4 &1 &3 *
22| 247172020 % 47 45 50 45 45 53 55 51 45 56 72 55 54 nia 40
23| 22172020 41 38 32 39 32 2 Lil 45 43 30 43 53 38 4“4 45 36
24| 23172020 35 £ F-) k3 3z A 40 % 38 E 35 51 40 38 “ 3¢
25| 24/172020 24 2 18 27 24 24 26 ko 27 zn 2 43 2 25 ko 1€
27| 260172020 17 12 1" 15 13 15 19 2 19 15 12 25 19 18 =] 12
28| 277172020 21 20 " 20 21 19 23 2 24 2 18 27 28 2 38 20
30 260112020 30 n 22 k- 24 el ) » e El 30 3 M ¥ 48 2
32| 317172020 45 45 Ed 46 L 45 46 43 46 42 “ 47 51 46 51 4
33 1212020 81 80 43 58 87 55 81 83 B4 &0 &0 2 7”2 ) n B!
35| 322020 53 54 45 5 48 46 nia 55 585 49 56 70 62 &7 54 4
36 422020 4 42 33 43 40 44 6 49 45 Ll a2 58 50 45 50 31
37| S@2020 a2 29 % 2 a1 H kil » 3 2 a2 43 35 35 % 24
Feady (% Accesalbiley Invesiigae. I O Ll
e

. .
I ¥ a J [ ' '/L a v [ E‘L
L
UM W1.3 haneguuuureyalsinal uareesruiaannil 2.5 ateu (PM2.5) naatiuluy

sUsuulUsunsud5gUaUsndn



AMANUIN V.

nsidrdayarfviliafesniwainie



Foyardviiatiosninernia Haanilenioninedesni@ss2r) lsithdeyasn
Vuleduesuniinerds Wyoming Az ENGINEERING AND APPLIED SCIENCE n1a3 %7
ATMOSPHERIC SCIENCE 1 http://weather.uwyo.edu/upperair/sounding.html ﬁ'ﬂgﬂ‘ﬁ' N
2.1

Depantment of Atmosphesic Science

Station
Number
Southeast Asia v | Text List v|(2020 v|(Feb v|[14/00Z v 14/00Z v | 48327 |

Region Typeofplot  Year Month From  To

Click on the image to request a sounding at that location or enter the station number above.

[ Rec late Data

‘graduate studies in atmospheric sciance? Chack out our program at the

gﬂﬁ 12.1 uanadules http://weather.uwyo.edu/upperair/sounding.html ﬁﬁ%%’h%’agam

Auilediesnine1nia Naanlgntesinedelnai(48327)

a o v v I3 & ) & | aay v vy
Woniddeyaluguuuy text i wasiden Ju wieu U wazaniiindeanisteya aladoya

U

NABINTUAAIPITUN H2.2



& Universty of Wyaening - Radic

e

€ 3> @ Y A Notsscure | westheruwyo.edu/cgi-bin/sounding?region=seasisBTYPE= TEXTRIALISTRVEAR=20204MONTH=02&F.. 1@ & @ @ w O @ & » @ H

48327 VICC Chiang Mai Observations at 00Z 14 Feb 2020

MINR  DACT  SKNT

TV
g/kg  deg  knot K

Terp
c

THTA
[

o
K 1.2 132 73 9.87 1 2 2935 295.2
X 19.4 124 56 8.25 35 3 2955 296.9
] 2.4 8.4 aa 777 36 3 281 300.5
] 1.8 8.8 a3 7.8 247 & 1.0 302.0
] 1.2 8.2 43 743 23 & 3018 302.3
0 8.2 7.8 45 7.3 225 10 30L.2 302.5
.8 15.2 6.2 S5 7.4 225 15 3821 3033
@ 148 4.8 5L .43 25 15 3822 303.4
o 141 0.2 37 488 28 12 Meb.4 34,2
o 132 7.0 24 281 245 10 305.0 305.5
] 12.2 -1%.2 1% 165 265 19 306.6 306.9
K 1.2 -21.8 8 .89 267 27 306.4 306.5
] 1.2 8 16 1.68 268 35 310.6 308
] 1.6 -18.1 11 138 270 38 35S nse
] 12.0 -13.8 18 128 270 3 3183 nse
x 1.8 -13.8 18 1.2z 2% 3 3148 4.5
r 9.5 -13.5 11 L2875 37 348 3152
.8 8.0 -20.0 12 L17 287 37 3152 15,5
@ 1.3 232 4 853 e 38 3198 320.0
o 1o.e 0.4 4 047 30 38 n0.8 0.6
o 10 -0 4 033 3es 47 6.1 326.1
] 1.8 -42.2 z 08 e 48 3286 3285
K -1z 2z 2 03 305 51 3302 330.3
X @ 2 013 3es 51 330.7 330.7
] 2 3 e1e 290 47 Mas nas
r] . s 3 e.es 290 4p 33k Py
x 22.3 H 4 e.e7 29 51 3358 3355
i caLs s 3 @07 292 5L 3380 3389
.8 311 -s8.1 5 @5 205 55 3414 3414
@ -ans 300 68 3442 3442
o -a2.7 568 73 3a4s Frre
o 45,3 35 67 5.9 5.9
0 454 05 6l 346.0 346.0
K 518 s 77 346.0 346.0
X -54.7 310 5B 346.0 6.0
199.0 12462 -55.0 ;e 57 Ms.e 6.0
w10 12723 -57.3 53 78 Me. 3460
185.0 12887 -58.1 e 81 3473 7.3
157.0 13338 -65.3 352.8 352.8
Station information and sounding indices
Station identifier
Seation number
Observation tine: 200214/0000

station latitude:
station longitude: 98.98
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Station elevation:
Showalter index:
Lifted index:

314.0
12.77
121

LIFT conputed using virtusl temperature: 12.86
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Pute C b-a- g o @< % 1 o | Conbtonal Formutas Cel | et Deete Format Sot8t Fnd
- ¥ Lo 4 Sl = " Fommatting ~ Table = Styles - - - - # ° Fiter - Select -
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M - £ | msiom

A B C D E F G H 1 1 L M N o [d Q

1 | 20161020 10.66667 S804 -B4.27 -65.95 193 292.13 2923 372 -1.74 16.99 907.98 46.99 021 190.38 293.58
2 | 20161222 39.54167 5768 -1BLO6  -170.36 133 75795 75718 -5.9 8.87 1215 903.58 25.16 783 17561 28831
3 | 20161226 31.95833 5757 -146.09 -144.11 18 75217 751.3 34 5.12 1282 898.38 28.55 28 198.6  289.05
4 | 20161227 28.79167 5750 -157.79  -135.04 185 737.96 7284 10.1 1.25 13.01 B89.98 27.29 1.99 171.21 289.12
5 20161228 26.79167 5712 -1304  -118.01 184 712.69 707.49 146 364 11.44 B882.56 27.38 333 182.21 287.03
6 |20161229 31875 5706 4237 2859 188 51459 51134 262 1.35 1267 90981 26.96 388 16299  289.02
7 | 20161230 38.54167 5710 -75.89 -63.65 17 735.71 732.58 -19.6 6.51 1042 B77.05 234 6.26 14599  285.47
8 20170201  45.625 5737 -146.85 -126.B1 163 76535 763.41 0.9 283 1146 87338 224 428 14322 286.89
9 | 20170211 49.95833 5736 -141.1  -130.78 208 71548 712.19 -0.4 0.76 11.82 869.7 27.99 0.14 19579 287.28
10 20170213 71.33333 5706 -96.95  -82.65 203 704 702.98 143 1.07 11.55  888.46 27.53 2,03 168.8  287.27
11 | 20170216 .35 5689 173.6 156.13 19.1 670.8 669.17 321 2.25 10.52 B6B.58 26.04 2.46 140.01 2855
12 | 20170217 55.36364 5716 -216.54 199.06 17.7 710.69 71045 127 31 10.41 B58.82 2432 288 141.2 285.14
13 20170220 78.28571 5733 21172 -186.42 165 70346 70111 247 364 10.63 840.4 25.35 386 15339 285.1
14 5743 21276 -214.25 171 64246 64221 343 5.58 1013 B12.84 1316 323 33747 28395
15 5755 34257 -286.26 143 55012 541.77 19.1 3.96 11.57 829.39 30.78 477 18161 286.22
16 5764 -138.95 -107.05 159  545.63 544.74 311 2.57 1299 B837.49 3945 384 1794 283.06
17 5785 -217.65 -182.91 179  611.28  609.84 319 1.39 13.05  840.48 3474 1.53 212 288.18
18 5769  -163.97 134.49 163 645.8 613.9 30.9 241 13.29 8454 358 129 180.51 288.52
19 5751  -366.23 266.03 185 369.29 367.56 315 1.08 11.87 B47.03 315 118 190 286.96
20 5743 26454 -179.06 15.7 6104 53215 219 1.27 1134 82651 24.31 33 17039 28588
Fal 5771 24447 19239 137 46109  406.76 29.1 0.62 1324 839.04 7% 423 1218 288.36
2 5800 -1B1.: 136.49 125 240.73 238.14 37 1.69 15.15 864.3 38.37 125 1794 290.99
px] 194.39 159 41598 41468 329 0.77 13.96 82593 2.5 179 153 288.98
4 -193.7 175 24853 22981 36.7 -0.52 144 B24.57 38.6 0.32 190.2  289.44
25 213.16 185 200.78 200.75 36.1 -2.43 15.65 B51.48 37.58 -0.68 197.19 291.22
26| 217.78 175 202.13 202.11 29.9 1.03 149 B38.43 35.89 0.84 197.8 290.26
7 241.66 179 32562 32367 83 0.64 13.76 809.3 38.46 -0.01 1838 288.42
28 -88.08 238 176.62 17587 421 4.94 1581  B45.56 49.4 475 298 291.32
2 -3.33 242 250.33 249.39 25.6 -3.97 16.19 900.14 45.94 -3.39 392.57 292.64
30| 72.94 206 457.52 457.73 358 0.2 14.89 903.55 5171 -0.07 2228 291.38
31 -15.11 183 22372 237 14.9 0.48 16,11 919.87 36.44 237 076 29297
n 110.66 183 49578 48308 23 0.24 1356  B58.15 28.52 1.52 181 289.11
Ex] 132.07 16.7 520.6  508.82 2.5 1.49 1385 B55.68 34.88 281 19461 289.4
34 170.88 19.7 43629 43511 283 -0.48 1351  B46.65 9.4 0.02  209.18 288.9
35 223.37 201 45419 44939 36.2 -1.19 1244 820.74 38.07 -0.44 19082 287.13
36 231.83 18.7 501.02  498.56 21 0.26 12.52 B24.64 38.76 0.96 173.78 287.28
37| 178.65 17.7 476.36  471.54 28.7 0.29 139 B46.94 35.55 125 180.98 289.33
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