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Objectives

% Simulating synoptically influenced local wind

circulation in El Paso Airshed

% Verifying the simulation results with surface and upper

atmospheric measurements for future application of air

quality modeling



Numerical model

< MMS5 (PSU/NCAR Mesoscale Model version 5)
— Non-hydrostatic equation set
— Incompressible atmosphere

— Sigma coordinate

p, specified constant top pressure

p, surface pressure




Analysis

%+ Horizontal wind distribution

< Vertical structure of meteorological variables

Santa Teresa NWS upper air sounding station
(31.90N 106.70W 1257m)

< Time evolution of meteorological factors near ground

TNRCC air monitoring site located in El Paso



Design of the Numerical Experiment

& Case: 0000 UTC Nov 30t — 0000 UTC Dec 3%, 1998

% Vertical layer: 28 layers

Min interval between layers: 10 m near ground
Max interval between layers: 500 m in upper atmosphere

¢ Domain and Grids:
Domain 1 (outer most domain)
Ax =16 km
41 X 41 in E-W and N-S direction
Domain 2 (middle domain)
Ax =4 km
65 X 65
Domain 3 (inner most domain)
Ax=1km
53 X 61



Topography and relative position of each domain

(kmj)

UTM_Y

400
UTM_X (km)



Design of Numerical Experiment

¢ Initial Value:
NCEP Eta analysis output
+ assimilation of local measurements

< Boundary Value: Externally forced B.V.
Domain 1 — NCEP FEta analysis output
Domain 2 & 3 — the output of its mother domain

% Model options:
Simple ice micro-physics
5-layer soil model
explicit cumulus convection
MRF PBL
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Simulated wind of Domain 1 at Daytime

—
)
_l
-
oD

O

-

=,

b H 1
2 AP EPEA A A AINA IR P ANTTAT
F AT AP AR AL P T A P AR AV
TP AP P T IATAANAG AN I T A A A NARA A A AR ARAR
m.,w”.sua ANARRAL T TA4A TP s SRRA TR LT 1A ARJDS
A AR FPARANE B4 08 1A s sHRIRE AL T 0 VI ARA
T ARATTARKRANS? PAM P2 A RERA 4 1Y CORRR
R R A »_37 ARKR AWE « A5 4 2=2FaRRARARN T 11T AR
BOO s Aot 2t T TARKA S 7 > ~ RRgh R A1 r A ARRKR
ﬂ?hﬂﬁﬁ%%a RIRE A = # n Sl - A AR ARKR
AP PARATT B ERSEE 7 YRS s A xR A RRR
ARE PERAET LIRS SRA T ARR & 9 N
fam 1 48R KRR R s S SRR KR KA AR
fomr g ANRR b g gt P RN AR AERER
L.DOLTT,?;4:1/:31/.../..;????..::;?? " e LR R R oW K KRR
B f?ﬂ;@;?ﬁ???????. R A L S W R O - LN
bl a e T R E R RA R AR RS e e Tk e B v
TTT@F.FAI.A.ITTT? ot A e T RO Tﬁlal..nlﬁ 1o N e om R RTR R
Y T@?A\?TTTT N N N N e n.,@»l..f.TT.x - EET
ow mIN }\TT.TTTP.w B n e e o Y By P T G i T T il £ b - o R R
Aij»;TT?TJTTJr1TTT?77??rTNTT§TT?T&1?Tr
‘JﬁqaufﬁTﬁﬁfwnnw\?????????TTT?TTWmNM?TT
nz?&uarfkﬁmﬂa.~axﬂTTT??f?rTTTTTRE R
RA XA F Rl o g 43 ¢ e e e T R R R iR e e
TRFR T Pt e L v e R R
T LA ol R RO R R R R R T T e i e R T
MOQ.jaﬂﬁaN @«shxrffﬁﬁ?TTTfﬂaﬂaaﬁmﬁtﬂﬂﬂ
T A Rm&&\TT??%ﬁ?FT??,ﬁﬂﬁﬁqﬁﬁaaﬂ
PR AR Yo d o e ECR R RBURRRL R, Mﬁﬂﬁééa
Frrr A2 m\&snRTFﬂﬁﬂ,;#ﬁfﬁ, wRYP TR
R w&&&&&ﬁﬁﬂﬁnﬂnﬂ?ﬁﬁa4;ﬁa+ee»a
@% n.? ﬂk%@qR?ﬁﬂﬂﬁaﬁﬂ?ﬁ/)a)ﬁﬁﬁﬁﬁaa
Pl L e o \\x;xeee,«?ﬂ,ﬁaa;znﬁﬂzﬂﬁnﬁw»a;z
100977 3 Rk 1 2 Ax 2o e n Ny  RRARA A RRAKKR & 8 GAL A RAR
uuwfr &h&&&&&@ﬁ ﬂzzv%ﬁ???f?fﬁ??ﬁﬁ?
A [ b&&&&l¥$41 77}? Tqmﬁk«rffﬁﬁrT
A A ,TTFTTTNrRrNTTTP?T?

?P?Tﬂ:?rh\n\m\ PO R 3

5mfs

Upper level wind



-]
-]
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Simulated wind of Domain 2 at Nighttime
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Simulated wind of Domain 3

Nighttime Daytime

Domain3: 0500 LST Dec 1 Domain3: 1100 LST Dec 2
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Time evolution of Simulated variables at C6

Comparison (C6)
25
m 20
g
.m 15 —— Observed
o 10 —a— Predicted
o,
E
[44]
= 5
0
333 334 336 337
Julian Date
Comparison (C6) Comparison (C6)
360 £ 6
A
ey ] o~
& 270 + % @
k=3 ® 25 £
S 180 ¢ ¢ & Observed m —o— Observed
° ® Predicted 3 —&— Predicted
b= T 2
o c
@O —
M =
=
0
333 334 335 336 337 333 334 335 336
Julian Date Julian Date




Time evolution of Simulated variables at C12

Comparison (C12)
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Height (m)

Sounding at Santa Teresa station
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Height (m)
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YZ Cross section of horizontal wind : Daytime

Domain 2
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YZ Cross section of horizontal wind : Nighttime
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Conclusion

s In general, synoptically influenced thermal driven
circulation pattern in El Paso airshed was well simulated
by MM5

< The vertical profiles of MMS5 was in good agreement with
the NWS synoptic sounding data

¢ The near surface temperature of MMS5 showed good

agreement with measurements. On the contrary,
wind speed was underestimated although in general
it followed up general time evolution of wind speed.

% In this case, thermally generated local wind was confined
approximately below 500m agl height



