Response to Request from Herman Wong on March 12, 2011

In an email to Kirk Winges of ENVIRON dated March 12, 2011, Herman Wong of EPA Region 10 made the

following request:

When Rob Elleman returns from his travel, | would like to schedule a meeting with Ken and you
(Nicole?) in our office to go over the CD containing the evaluations. As a prelude to the meeting,
can Shell provide a table that list all the meteorological variables required by the AERMOD
dispersion program (i.e., surface and profile file) and how each variable was obtained (e.g.,
measurement, OCD extracted, independently calculated...etc.) for the three field studies including
any passed through variables? Of particular importance will be those variables derived
specifically for a marine environment as oppose to a terrestrial application. These variables
should be highlighted and explained in text and equations, formula, Fairall papers...etc. And, if
there are other options not listed to obtain/derive these variables, please discuss them.

Response: The attached tables provide the detail on how each meteorological variable is calculated
and/or obtained. Please note that in the CD that was sent to you last week with the model evaluation
files had an error in the labeling of two of the directories. To avoid confusion, please reverse the
pismo\case3-aermod and pismo\case4-aermod_5L. We can send a revised CD if you prefer.



Cameron Met. Data

Common Analysis for all Cases:
Input variables to COARE

Name Description Source or Value
Latitude 29.9
Longitude -93.3]
Mix. Ht. For -999 (dummy value,
Gustiness Calc COARE uses 600m)
Tracer Experimental
u(m/s) \Wind speed (m/s) |Data
Tracer Experimental
Data except
when inconsistent with
temperature gradient
data, then calculated
from temp.
measurement height
Temp. of Sea and temperature
JtseaC Surface (°C) |gradient
I ITracer Experimental
tairC Air Temp. (°C) Data
Relative Humidity JTracer Experimental
JRH(%) (%) |Data
I 1000 for all hours
PresMb Pressure (mb) (OCD default)
Solar radiation
rsW/m2 (W/m?) 0 for all hours
Sky cloud cover
tsky (tenths) 0 for all hours
Ceiling Height
Ceil(100ft) (100's ft) 1888 for all hours
JRain(mm) Rainfall (mm/h) 0 for all hours
not used -999 for all
hwaveM Not used hours
not used -999 for all
Jtwaves Not used hours
Ht. of wind 10 or 18 from tracer
ZWs sensor (m) experiment data
Ht. of temp. 10 or 18 from tracer
ztemp sensor (m) experiment data
Ht. of RH sensor 10 or 18 from tracer
zrh (m) experiment data
Depth of sea
ts_depth surface meas. (m) 0.5 for all cases
Output Variables from COARE
Symbol Description Junits
h Sensible heat flux Jw/m?
of Latent heat flux  Jw/m?
Skin temperature
(sst = tsea - dter + || Deg. C
ot dsea)
Jtau \Wind stress In/m?
Webb mean
Whar vertical velocity m/s
of Relative humidity [%
cool skin
temperature JDeg C
dter difference
total warm layer
temperature Deg C
dt_wrm difference




| Jthickness of warm IM
tk_pwp layer
Itkt*lOOO. cool skin thickness fmm x 1000
Wg Eustiness factor m/s
M-O velocity
scaling parameter
u* = ffiftion m/s
usr velocity
M-O temperature
scaling parameter JDegC
tsr I¥
M-O humidity
scaling parameter [kg/kg
qsr*1000 q*
xmol Obukov Length M
Velocity roughness |M
z0 length
Temperature |M
zot roughness length
Humidity |M
zoq roughness length
Analysis Specific to Cases:
Casel Case 2 Case 3 Case 4 Case 5
Name aermod_venk aermod_nosigma aermod aermod_5L aermod_drax
.sfc file cameron_venk.sfc cameron_venk.sfc cameron_5L.sfc cameron.sfc cameron_venk.sfc
.pfl file cameron.pfl cameron_nosigma.pfl  Jcameron.pfl cameron.pfl cameron.pfl
Sigma 6 measured predicted measured measured measured
Obukhov >5 >5 >1 >5 >5
JLateral Dispersion aermod aermod aermod aermod draxler
IMix Hts. Venketram >25 Venketram >25 Observed Observed Venketram >25
.SFC file:
] ] ] ] ]
yr year Is1ors2 Is1ors82 Is1ors82 Is1ors82 Is1ors82
mo month July or February July or February July or February July or February July or February
dy day Varies Varies Varies Varies Varies
liday Julian Day Varies Varies Varies Varies Varies
hr Hour Varies Varies Varies Varies Varies
Sensible Heat Flux COARE Output COARE Output COARE Output COARE Output COARE Output
SHF 2 JDoes not vary from Case |Does not vary from Case JDoes not vary from Case |Does not vary from Case JDoes not vary from Case
(W/m?) to Case to Case to Case to Case to Case
Ustar from COARE is Ustar from COARE is Ustar from COARE is Ustar from COARE is Ustar from COARE is
Sulrfa?e friction 1\ itiplied by multiplied by multiplied by multiplied by multiplied by
ustar ;/ren/osc)lty (mej/l-COARE)U3 (mej/l-COARE)U3 (mej/l-COARE)U3 (mej/l-COARE)U3 (I-mmd/l-(ZOARE)U3
(see L disc. Below) (see L disc. Below) (see L disc. Below) (see L disc. Below) (see L disc. Below)
INot used for stable INot used for stable INot used for stable INot used for stable INot used for stable
Convective velocitycases. If Unstable = cases. If Unstable = cases. If Unstable = cases. If Unstable = cases. If Unstable =
wstar scale () Zeon/(0.801 (U )Zreon /(0801 J(U)Zicon /(OB JU(U) Zicona)/ (0401 N0 )(Zicon)/(0.41)1
(m/s) note u* is modified as  Jnote u* is modified as  note u* is modified as  Jnote u* is modified as  note u* is modified as
above above above above above
Vertical potential
VPTG Itemperature Set = 0.01 for all cases  [Set = 0.01 for all cases  |Set = 0.01 for all cases [Set = 0.01 for all cases [Set = 0.01 for all cases
gradient above PBL
(°C/m)
. .. [INot used for stable INot used for stable INot used for stable INot used for stable INot used for stable
Convective Mixing
Zi (Conv) Height cases. If unstable use Jcases. If unstable use Jcases. If unstable use [Jcases. If unstable use [Jcases. If unstable use
(m) value from tracer study Jvalue from tracer study Jvalue from tracer study Jvalue from tracer study Jvalue from tracer study
(source unknown). (source unknown). (source unknown). (source unknown). (source unknown).




*\15 . . *\15 . . W15 . .
Mechanical Mixing 2300(u )™ limited to at |2300(u )~ limited to at Used Experiment Used Experiment 2300(u )™ limited to at
Zi (mech) Height least 25 m . least 25 m . Reported values for Reported values for least 25 m "
note u* is modified as  note u* is modified as note u* is modified as
(m) Zi-mech (source unknown) Z;.ech (source unknown)
above above above
Monin-Obukhov  JLmod is used here and it JL.oq is used here and it JL;oq is used here and it JL.oq is used here and it JLyoq is used here and it
It Length is just L from COARE is just L from COARE is just L from COARE is just L from COARE is just L from COARE
(m) (Leoare) limited to >5 (Lcoare) limited to >5 (Lcoare) limited to >1 (Lcoare) limited to >5 (Leoare) limited to >5
10 Surface roughness JTaken from COARE Taken from COARE Taken from COARE Taken from COARE Taken from COARE
Length(m) ouput ouput ouput ouput ouput
JRatio of the sensible JRatio of the sensible JRatio of the sensible JRatio of the sensible Ratio of the sensible
heat flux from COARE to Jheat flux from COARE to jheat flux from COARE to Jheat flux from COARE to fheat flux from COARE to
lsowen Bowen Ratio the latent heat flux from Jthe latent heat flux from Jthe latent heat flux from Jthe latent heat flux from Jthe latent heat flux from
COARE, but limited to >0JCOARE, but limited to >0JCOARE, but limited to >0JCOARE, but limited to >0JCOARE, but limited to >0
and set to O if the and set to O if the and set to O if the and set to O if the and set to O if the
sensible heat flux is <0 [Jsensible heat flux is <0 [sensible heat flux is <O Jsensible heat flux is <0 [sensible heat flux is <0
Albedo Albedo Set to 0.055 for all cases [Set to 0.055 for all cases JSet to 0.055 for all cases JSet to 0.055 for all cases [Set to 0.055 for all cases
JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment
Speed Wind Speed (m/s) P P P P P
data data data data data
Set to 270° for all cases [Set to 270° for all cases JSet to 270° for all cases [Set to 270° for all cases [Set to 270° for all cases
JDir \Wind Direction and receptor always set Jand receptor always set Jand receptor always set Jand receptor always set Jand receptor always set
on plume centerline on plume centerline on plume centerline on plume centerline on plume centerline
Ref. Ht. f ind
Zwind Seeed orwin Either 10m or 18m from JEither 10m or 18m from JEither 10m or 18m from JEither 10m or 18m from JEither 10m or 18m from
(:1) tracer experiment data Jtracer experiment data [tracer experiment data [tracer experiment data [Jtracer experiment data
ker Temperature From tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment
P (°K) data data data data data
Ref. Ht. for I . I . I . I . I .
Ztem Temperature Either 10m or 18m from JEither 10m or 18m from JEither 10m or 18m from JEither 10m or 18m from JEither 10m or 18m from
P (m) P tracer experiment data Jtracer experiment data [tracer experiment data [tracer experiment data [Jtracer experiment data
Precip. Code
prec code Always 9999 Always 9999 Always 9999 Always 9999 Always 9999
(not used)
Precipitation
precip P -9.00 for all cases -9.00 for all cases -9.00 for all cases -9.00 for all cases -9.00 for all cases
(not used)
Relative Humidity JFrom the tracer JFrom the tracer JFrom the tracer JFrom the tracer JFrom the tracer
(%) experiment data experiment data experiment data experiment data experiment data
Barometric
pres Pressure Always 1000 Always 1000 Always 1000 Always 1000 Always 1000
(mb)
Cloud Cover
CcC Always 0 Always 0 Always 0 Always 0 Always 0
(tenths) ¥ Y \; y y
.pfl file
For 2 heights - Data for First Height
yr year Is1ors2 Is1ors2 Is1ors2 Is1ors2 Is1ors2
mo month July or February July or February July or February July or February July or February
dy day Varies Varies Varies Varies Varies
hour hour Varies Varies Varies Varies Varies
heightl meas. Ht. (m) 10 all cases 10 all cases 10 all cases 10 all cases 10 all cases
Indicator if more
last? Jthan one level is 0 for first level 0 for first level 0 for first level 0 for first level 0 for first level
used
The first half of the The first half of the The first half of the The first half of the The first half of the
experimental data used || experimental data used | experimental data used || experimental data used | experimental data used
dirl \wind direction 270 for all cases. The 270 for all cases. The 270 for all cases. The 270 for all cases. The 270 for all cases. The
second have of the second have of the second have of the second have of the second have of the
experimenal data used Jexperimenal data used [experimenal data used Jexperimenal data used Jexperimenal data used
999 for all cases 999 for all cases 999 for all cases 999 for all cases 999 for all cases
The first half of the The first half of the The first half of the The first half of the The first half of the
. hours used experimentalfhours used experimentaljhours used experimentalfhours used experimentaljhours used experimental
speedl Wind Speed (m/s) . . . . .
data measured at this  |data measured at this  Jdata measured at this  Jdata measured at this  |data measured at this
Iheight height height height height




6 of the 26 hours used

6 of the 26 hours used

6 of the 26 hours used

6 of the 26 hours used

6 of the 26 hours used

(not used)

(not used)

(not used)

(not used)

Jtempl Temperature (°C) Jexperimental data experimental data experimental data experimental data experimental data
measured at this height |measured at this height Jmeasured at this height measured at this height Jmeasured at this height
18 of the 26 hours used 18 of the 26 hours used |8 of the 26 hours used |8 of the 26 hours used
. . . Assumed 999 for all . . .
SigThetal sigma theta (deg) [experimental data horus experimental data experimental data experimental data
measured at this height measured at this height |measured at this height Jmeasured at this height
. . 999 for all cases 999 for all cases 999 for all cases 999 for all cases 999 for all cases
SigW1 Sigma W (m/s)
(not used) (not used) (not used) (not used) (not used)
For 2 heights - Data for Second Height
yr year Is1ors82 Is1ors82 Is1ors82 Is1ors82 Is1or82
mo month July or February July or February July or February July or February July or February
dy day Varies Varies Varies Varies Varies
hour hour Varies Varies Varies Varies Varies
height2 meas. Ht. (m) 18 all cases 18 all cases 18 all cases 18 all cases 18 all cases
Indicator if more
last? Jthan one level is 1 for second level 1 for second level 1 for second level 1 for second level 1 for second level
used
The first half of the The first half of the The first half of the The first half of the The first half of the
experimental data used || experimental data used | experimental data used || experimental data used | experimental data used
dir2 \wind direction 999 for all cases. The 999 for all cases. The 999 for all cases. The 999 for all cases. The 999 for all cases. The
second have of the second have of the second have of the second have of the second have of the
experimenal data used Jexperimenal data used [experimenal data used Jexperimenal data used Jexperimenal data used
270 for all cases 270 for all cases 270 for all cases 270 for all cases 270 for all cases
The second half of the JThe second half of the JThe second half of the JThe second half of the JThe second half of the
. hours used experimentalfjhours used experimentaljhours used experimentalfhours used experimentaljhours used experimental
speed2 \Wind Speed (m/s) , . . . .
data measured at this  Jdata measured at this  Jdata measured at this  Jdata measured at this  Jdata measured at this
height height height height height
20 of the 26 hours 20 of the 26 hours 20 of the 26 hours 20 of the 26 hours 20 of the 26 hours
temp2 Temperature (°C) J used experimental data | used experimental data | used experimental data | used experimental data | used experimental data
measured at this height |measured at this height Jmeasured at this height measured at this height Jmeasured at this height
13 of the 26 hours 13 of the 26 hours 13 of the 26 hours 13 of the 26 hours
: . : Assumed 999 for all . . .
SigTheta2 sigma theta (deg) [ used experimental data horus used experimental data J used experimental data | used experimental data
measured at this height measured at this height Jmeasured at this height Jmeasured at this height
SigW2 Sigma W (m/s) 999 for all cases 999 for all cases 999 for all cases 999 for all cases 999 for all cases

(not used)




Pimso Beach Met. Data

Common Analysis for all Cases:
Input variables to COARE

Gustiness Calc

Name Description Source or Value
Latitude 35.1]
Longitude -120.6
Mix. Ht. For -999 (dummy value,

COARE uses 600m)

u(m/s) Wind speed (m/s)

Tracer Experimental

Temp. of Sea

Data
Tracer Experimental

Data except

when inconsistent with
temperature gradient
data, then calculated
from temp.
measurement height
and temperature

JtseaC Surface (°C) |gradient
I ITracer Experimental
tairC Air Temp. (°C) Data

Relative Humidity

Tracer Experimental

JRH(%) (%) |Data
I 1000 for all hours
PresMb Pressure (mb) (OCD default)
Solar radiation
rsW/m2 (W/m?) 0 for all hours
Sky cloud cover
tsky (tenths) 0 for all hours
Ceiling Height
Ceil(100ft) (100's ft) 1888 for all hours
JRain(mm) Rainfall (mm/h) 0 for all hours
not used -999 for all
hwaveM Not used hours
not used -999 for all
JtwaveS Not used hours
Ht. of wind
ZWs sensor (m) 20.5
Ht. of temp.
ztemp sensor (m) 7]
Ht. of RH sensor
zrh (m) 7
Depth of sea
ts_depth surface meas. (m) 0.5

Output Variables from COARE

dt_wrm difference

Symbol Description Junits
hf Sensible heat flux Jw/m?
of Latent heat flux W/M?
Skin temperature
(sst = tsea - dter + || Deg. C
d
ot sea)
tau Wind stress In/m?
Webb mean
) . m/s
Whar vertical velocity
of Relative humidity [%
cool skin
temperature JDeg C
dter difference
total warm layer
temperature Deg C




| Jthickness of warm IM
tk_pwp layer
Itkt*lOOO. cool skin thickness fmm x 1000
Wg Eustiness factor m/s
M-O velocity
scaling parameter
u* = ffiftion m/s
usr velocity
M-O temperature
scaling parameter JDegC
tsr I¥
M-O humidity
scaling parameter [kg/kg
qsr*1000 q*
xmol Obukov Length M
Velocity roughness |M
z0 length
Temperature |M
zot roughness length
Humidity |M
zoq roughness length
Analysis Specific to Cases:
Casel Case 2 Case 3 Case 4 Case 5
Name aermod_venk aermod_nosigma aermod_5L aermod aermod_drax
.sfc file pismo_venk.sfc pismo_venk.sfc pismo_5L.sfc pismo.sfc pismo_venk.sfc
.pfl file pismo.pfl pismo_nosigma.pfl pismo.pfl pismo.pfl pismo.pfl
Sigma 6 measured predicted measured measured measured
Obukhov >5 >5 >1 >5 >5
JLateral Dispersion aermod aermod aermod aermod draxler
IMix Hts. Venketram >25 Venketram >25 Observed Observed Venketram >25
.SFC file:
] ] ] ] ]
yr year J81or82 J81or82 J81or82 J81or82 J81or82
mo month Ipecember or June Ipecember or June Ipecember or June Ipecember or June Ipecember or June
dy day Varies Varies Varies Varies Varies
liday Julian Day Varies Varies Varies Varies Varies
hr Hour Varies Varies Varies Varies Varies
Sensible Heat Flux COARE Output COARE Output COARE Output COARE Output COARE Output
SHF 2 JDoes not vary from Case |Does not vary from Case JDoes not vary from Case |Does not vary from Case JDoes not vary from Case
(W/m?) to Case to Case to Case to Case to Case
Ustar from COARE is Ustar from COARE is Ustar from COARE is Ustar from COARE is Ustar from COARE is
Sulrfa?e friction 1\ itiplied by multiplied by multiplied by multiplied by multiplied by
ustar E/ren/osc)lty (me'd/l-COARE)U3 (me'd/l-COARE)U3 (me'd/l-COARE)U3 (me'd/l-COARE)U3 (I-mmd/l-(ZOARE)U3
(see L disc. Below) (see L disc. Below) (see L disc. Below) (see L disc. Below) (see L disc. Below)
INot used for stable INot used for stable INot used for stable INot used for stable INot used for stable
Convective velocitycases. If Unstable = cases. If Unstable = cases. If Unstable = cases. If Unstable = cases. If Unstable =
wstar scale () Zeon/(0.801 (U )Zreon /(0801 J(U)Zicon /(OB JU(U) Zicona)/ (0401 N0 )(Zicon)/(0.41)1
(m/s) note u* is modified as  Jnote u* is modified as  note u* is modified as  Jnote u* is modified as  note u* is modified as
above above above above above
Vertical potential
VPTG Itemperature Set = 0.01 for all cases  [Set = 0.01 for all cases  |Set = 0.01 for all cases [Set = 0.01 for all cases [Set = 0.01 for all cases
gradient above PBL
(°C/m)
. .. [INot used for stable INot used for stable INot used for stable INot used for stable INot used for stable
Convective Mixing
Zi (Conv) Height cases. If unstable use Jcases. If unstable use Jcases. If unstable use [Jcases. If unstable use [Jcases. If unstable use
(m) value from tracer study Jvalue from tracer study Jvalue from tracer study Jvalue from tracer study Jvalue from tracer study
(source unknown). (source unknown). (source unknown). (source unknown). (source unknown).




Itempl

Temperature (°C)

experimental data

experimental data

experimental data

experimental data

Mechanical Mixing 2300(u")1'5 limited to at 2300(u")1'5 limited to at Used Experiment Used Experiment 2300(u")1'5 limited to at
Zi (mech) Height least 25 m . least 25 m . Reported values for Reported values for least 25 m "
(m) note u* is modified as  note u* is modified as Z..on (source unknown) |, (source unknown) note u* is modified as
above above above
. ILoq is used here and it JL.oq is used here and it JLoq is used here and it L4 is used here and it JLoq is used here and it
| [Ae?]gltr;—obukhov is just L from COARE is just L from COARE is just L from COARE is just L from COARE is just L from COARE
(m) (Lcoare) limited to >5 andj(Lcoagre) limited to >5 and(Lcoare) limited to >1 and}(Lcoare) limited to >5 andj(Lcoagre) limited to >5 and]
<8888 <8888 <8888 <8888 <8888
10 Surface roughness JTaken from COARE Taken from COARE Taken from COARE Taken from COARE Taken from COARE
Length(m) ouput ouput ouput ouput ouput
JRatio of the sensible JRatio of the sensible JRatio of the sensible JRatio of the sensible JRatio of the sensible
heat flux from COARE to Jheat flux from COARE to heat flux from COARE to jheat flux from COARE to Jheat flux from COARE to
lsowen Bowen Ratio the latent heat flux from Jthe latent heat flux from Jthe latent heat flux from Jthe latent heat flux from Jthe latent heat flux from
COARE, but limited to >0JCOARE, but limited to >0JCOARE, but limited to >0JCOARE, but limited to >0JCOARE, but limited to >0
and set to O if the and set to O if the and set to O if the and set to O if the and set to O if the
sensible heat flux is <0 [sensible heat fluxis <0 Jsensible heat flux is <O [sensible heat flux is <0 [sensible heat flux is <0
Albedo Albedo Set to 0.055 for all cases [Set to 0.055 for all cases JSet to 0.055 for all cases JSet to 0.055 for all cases [Set to 0.055 for all cases
Speed \Wind Speed (m/s) JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment
data data data data data
Set to 270° for all cases [Set to 270° for all cases JSet to 270° for all cases [Set to 270° for all cases [Set to 270° for all cases
IDir \Wind Direction and receptor always set Jand receptor always set Jand receptor always set Jand receptor always set Jand receptor always set
on plume centerline on plume centerline on plume centerline on plume centerline on plume centerline
Ref. Ht. for wind
Zwind Speed 20.5 m for all cases 20.5 m for all cases 20.5 m for all cases 20.5 m for all cases 20.5 m for all cases
(m)
temp Temperature JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment
(°K) data data data data data
Ref. Ht. for
Ztemp Temperature 7 m for all cases 7 m for all cases 7 m for all cases 7 m for all cases 7 m for all cases
(m)
Precip. Code
prec code Always 9999 Always 9999 Always 9999 Always 9999 Always 9999
(not used)
precip Precipitation -9.00 for all cases -9.00 for all cases -9.00 for all cases -9.00 for all cases -9.00 for all cases
(not used)
[ Relative Humidity JFrom the tracer JFrom the tracer JFrom the tracer JFrom the tracer JFrom the tracer
(%) experiment data experiment data experiment data experiment data experiment data
Barometric
pres Pressure Always 1000 Always 1000 Always 1000 Always 1000 Always 1000
(mb)
CC :Ztlz:tisc)over Always 0 Always 0 Always 0 Always 0 Always 0
.pfl file
For 2 heights - Data for First Height
yr year J81or82 J81or82 J810r82 J810r82 J81or82
mo month Ipecember or June Ipecember or June Ipecember or June Ipecember or June Ipecember or June
dy day Varies Varies Varies Varies Varies
hour hour Varies Varies Varies Varies Varies
heightl meas. Ht. (m) 7 all cases 7 all cases 7 all cases 7 all cases 7 all cases
Indicator if more
last? Jthan one level is 0 for first level 0 for first level 0 for first level 0 for first level 0 for first level
used
JIn all cases 999 (wind  JIn all cases 999 (wind  Jin all cases 999 (wind  }in all cases 999 (wind  Jin all cases 999 (wind
dirl wind direction direction measured only |direction measured only Jdirection measured only Jdirection measured only jdirection measured only
at second hieght) at second hieght) at second hieght) at second hieght) at second hieght)
In all cases 99 (wind in all cases 99 (wind In all cases 99 (wind In all cases 99 (wind In all cases 99 (wind
speedl Wind Speed (m/s) Jspeed measured only at |speed measured only at Jspeed measured only at Jspeed measured only at |speed measured only at
second hieght) second hieght) second hieght) second hieght) second hieght)
Taken from tracer Taken from tracer Taken from tracer Taken from tracer Taken from tracer

experimental data




Iln all cases 999 (wind Iln all cases 999 (wind Iln all cases 999 (wind Iln all cases 999 (wind Iln all cases 999 (wind

SigThetal sigma theta (deg) [Jdirection measured only Jdirection measured only Jdirection measured only Jdirection measured only Jdirection measured only
at second hieght) at second hieght) at second hieght) at second hieght) at second hieght)
SigW1 Sigma W (m/s) 999 for all cases 999 for all cases 999 for all cases 999 for all cases 999 for all cases
(not used) (not used) (not used) (not used) (not used)
For 2 heights - Data for Second Height
yr year J810r82 Js10or82 Js1or82 Js1or82 J810r82
mo month IDecember or June Ipecember or June IDecember or June Ipecember or June Ipecember or June
dy day Varies Varies Varies Varies Varies
hour hour Varies Varies Varies Varies Varies
height2 meas. Ht. (m) 20.5 all cases 20.5 all cases 20.5 all cases 20.5 all cases 20.5 all cases
Indicator if more
last? Jthan one level is 1 for second level 1 for second level 1 for second level 1 for second level 1 for second level
used
dir2 wind direction 270 for all cases 270 for all cases 270 for all cases 270 for all cases 270 for all cases
. Taken from tracer Taken from tracer Taken from tracer Taken from tracer Taken from tracer
speed2 Wind Speed (m/s) . . . - -
experimental data experimental data experimental data experimental data experimental data
99 for all cases 99 for all cases 99 for all cases 99 for all cases 99 for all cases
temp2 Temperature (°C) J(temp. not measured at J(temp. not measured at J(temp. not measured at J(temp. not measured at J(temp. not measured at
this height) this height) this height) this height) this height)
. . Taken from tracer Taken from tracer Taken from tracer Taken from tracer Taken from tracer
SigTheta2 sigma theta (deg) R R R R R
experimental data experimental data experimental data experimental data experimental data
SigW2 Sigma W (m/s) 999 for all cases 999 for all cases 999 for all cases 999 for all cases 999 for all cases

(not used)

(not used)

(not used)

(not used)

(not used)




Carpinteria Met. Data

Common Analysis for all Cases:
Input variables to COARE

Gustiness Calc

Name Description Source or Value |
Latitude 34.4]
Longitude -119.5
Mix. Ht. For -999 (dummy value,

COARE uses 600m)

u(m/s) Wind speed (m/s)

Tracer Experimental

Temp. of Sea

Data
Tracer Experimental

Data except

when inconsistent with
temperature gradient
data, then calculated
from temp.
measurement height
and temperature

JtseaC Surface (°C) |gradient
I ITracer Experimental
tairC Air Temp. (°C) Data

Relative Humidity

Tracer Experimental

JRH(%) (%) |Data
I 1000 for all hours
PresMb Pressure (mb) (OCD default)
Solar radiation
rsW/m2 (W/m?) 0 for all hours
Sky cloud cover
tsky (tenths) 0 for all hours
Ceiling Height
Ceil(100ft) (100's ft) 1888 for all hours
JRain(mm) Rainfall (mm/h) 0 for all hours
not used -999 for all
hwaveM Not used hours
not used -999 for all
Jtwaves Not used hours
Variable heights from 24
Ht. of wind to 91 m depending on
ZWSs sensor (m) the experiment
Ht. of temp. 9 m from tracer
ztemp sensor (m) experiment data
Ht. of RH sensor 9 m from tracer
zrh (m) experiment data

Depth of sea
Jts_depth surface meas. (m)

0.5 for all cases

Output Variables from COARE

Symbol Description Units
b Sensible heat flux Jw/m?
of Latent heat flux  Jw/m?
Skin temperature
(sst = tsea - dter + | Deg.C
dsea)
sst
ltau Wind stress IN/m?
Webb mean
; . m/s
Whar vertical velocity
o Relative humidity %
cool skin
temperature Deg C
dter Idifference




total warm layer
temperature Deg C
dt_wrm difference
Jthickness of warm I
ltk_pwp layer
k1000, cool skin thickness mm x 1000
Wg Eustiness factor m/s
M-O velocity
scaling parameter
u* = fficption m/s
usr velocity
M-O temperature
scaling parameter JDeg C
ftsr I¥
M-O humidity
scaling parameter Jkg/kg
qsr*1000 q*
xmol Obukov Length M
Velocity roughness |M
z0 length
Temperature |M
zot roughness length
Humidity |M
zoq roughness length
Analysis Specific to Cases:
Casel Case 2 Case 3 Case 4 Case 5
Name aermod_venk aermod_nosigma aermod aermod_5L aermod_drax
.sfc file carp_venk.sfc carp_venk.sfc carp.sfc carp_5L.sfc carp_venk.sfc
.pfl file carp.pfl carp_nosigma.pfl carp.pfl carp.pfl carp.pfl
Sigma © measured predicted measured measured measured
Obukhov >5 >5 >1 >5 >5
JLateral Dispersion aermod aermod aermod aermod draxler
IMix Hts. Venketram >25 Venketram >25 Observed Observed Venketram >25
.SFC file:
| | | | |
yr year 185 in all cases 185 in all cases 185 in all cases 185 in all cases 185 in all cases
mo month September or October JSeptember or October JSeptember or October JSeptember or October JSeptember or October
dy day Varies Varies Varies Varies Varies
liday Julian Day Varies Varies Varies Varies Varies
hr Hour Varies Varies Varies Varies Varies
Sensible Heat Flux COARE Output COARE Output COARE Output COARE Output COARE Output
SHF (W/mz) IDoes not vary from Case |Does not vary from Case JDoes not vary from Case |Does not vary from Case JDoes not vary from Case
to Case to Case to Case to Case to Case
Ustar from COARE is Ustar from COARE is Ustar from COARE is Ustar from COARE is Ustar from COARE is
sulrfaFe friction multiplied by multiplied by multiplied by multiplied by multiplied by
uetar o (Lo Leonre) (Lo Leonre) (Lo Leonre)* (Lo Leonre) (Lo Leonre)*
(see L disc. Below) (see L disc. Below) (see L disc. Below) (see L disc. Below) (see L disc. Below)
INot used for stable INot used for stable INot used for stable INot used for stable INot used for stable
Convective velocityfcases. If Unstable = cases. If Unstable = cases. If Unstable = cases. If Unstable = cases. If Unstable =
wstar scale [(U)Zeon/0.80TY (U} Zicon /0801 JU ) Zicon /OB JUU ) Zican)/ (0401 N0 ) (Zicon)/(0.411
(m/s) note u* is modified as  note u* is modified as  note u* is modified as  Jnote u* is modified as  Jnote u* is modified as
above above above above above
Vertical potential
VPTG Item?erature Set = 0.01 for all cases  [Set = 0.01 for all cases  JSet = 0.01 for all cases [Set = 0.01 for all cases [Set = 0.01 for all cases
gradient above PBL
(°C/m)
. .. [INot used for stable INot used for stable INot used for stable INot used for stable INot used for stable
Convective Mixing
Zi (Conv) Height cases. If unstable use Jcases. If unstable use Jcases. If unstable use Jcases. If unstable use [Jcases. If unstable use
(m) \value from tracer study Jvalue from tracer study Jvalue from tracer study Jvalue from tracer study jvalue from tracer study
(source unknown). (source unknown). (source unknown). (source unknown). (source unknown).




Itempl

Temperature (°C)

experimental data

experimental data

experimental data

experimental data

*\15 . . *\15 . . W15 . .
Mechanical Mixing 2300(u )™ limited to at |2300(u )~ limited to at Used Experiment Used Experiment 2300(u )™ limited to at
Zi (mech) Height least 25 m . least 25 m . Reported values for Reported values for least 25 m "
note u* is modified as  note u* is modified as note u* is modified as
(m) Zi-mech (source unknown) Z;.ech (source unknown)
above above above
Monin-Obukhov  JLmod is used here and it JL.oq is used here and it JL;oq is used here and it JL.oq is used here and it JLyoq is used here and it
It Length is just L from COARE is just L from COARE is just L from COARE is just L from COARE is just L from COARE
(m) (Leoare) limited to >5 (Lcoare) limited to >5 (Lcoare) limited to >1 (Lcoare) limited to >5 (Leoare) limited to >5
10 Surface roughness JTaken from COARE Taken from COARE Taken from COARE Taken from COARE Taken from COARE
Length(m) ouput ouput ouput ouput ouput
JRatio of the sensible JRatio of the sensible JRatio of the sensible JRatio of the sensible Ratio of the sensible
heat flux from COARE to Jheat flux from COARE to jheat flux from COARE to Jheat flux from COARE to fheat flux from COARE to
lsowen Bowen Ratio the latent heat flux from Jthe latent heat flux from Jthe latent heat flux from Jthe latent heat flux from Jthe latent heat flux from
COARE, but limited to >0JCOARE, but limited to >0JCOARE, but limited to >0JCOARE, but limited to >0JCOARE, but limited to >0
and set to O if the and set to O if the and set to O if the and set to O if the and set to O if the
sensible heat flux is <0 [Jsensible heat flux is <0 [sensible heat flux is <O Jsensible heat flux is <0 [sensible heat flux is <0
Albedo Albedo Set to 0.055 for all cases [Set to 0.055 for all cases JSet to 0.055 for all cases JSet to 0.055 for all cases [Set to 0.055 for all cases
JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment
Speed Wind Speed (m/s) Jdata data data data data
(limited to >1) (limited to >1) (limited to >1) (limited to >1) (limited to >1)
Taken from tracer Taken from tracer Taken from tracer Taken from tracer Taken from tracer
experimental data. Peakexperimental data. Peakexperimental data. Peakjexperimental data. Peakjexperimental data. Peak]
JDir \Wind Direction IModel prediction from [Model prediction from JModel prediction from |Model prediction from JModel prediction from
all receptors compared Jall receptors compared Jall receptors compared Jall receptors compared Jall receptors compared
to observed value to observed value to observed value to observed value to observed value
Ref. Ht. for wind Variable heights from 24}Variable heights from 24 Variable heights from 24}Variable heights from 24 Variable heights from 24
Zwind Speed to 91 m depending on  Jto 91 m dependingon  Jto 91 m depending on  Jto 91 m dependingon Jto 91 m depending on
(m) the experiment the experiment the experiment the experiment the experiment
tem Temperature JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment JFrom tracer experiment
P (°K) data data data data data
Ref. Ht. for
Ztemp Temperature 9 m for all cases 9 m for all cases 9 m for all cases 9 m for all cases 9 m for all cases
(m)
Precip. Code
prec code Always 9999 Always 9999 Always 9999 Always 9999 Always 9999
(not used)
Precipitation
precip p -9.00 for all cases -9.00 for all cases -9.00 for all cases -9.00 for all cases -9.00 for all cases
(not used)
[ Relative Humidity JFrom the tracer JFrom the tracer JFrom the tracer JFrom the tracer JFrom the tracer
(%) experiment data experiment data experiment data experiment data experiment data
Barometric
pres Pressure Always 1000 Always 1000 Always 1000 Always 1000 Always 1000
(mb)
Cloud Cover
CcC Always 0 Always 0 Always 0 Always 0 Always 0
(tenths) 4 4 4 ¥ 4
.pfl file
For 2 heights - Data for First Height
yr year 85 in all cases 185 in all cases 185 in all cases 185 in all cases 185 in all cases
mo month September or October |September or October [September or October JSeptember or October [September or October
dy day Varies Varies Varies Varies Varies
hour hour Varies Varies Varies Varies Varies
heightl meas. Ht. (m) 9 in all cases 9 in all cases 9 in all cases 9 in all cases 9 in all cases
Indicator if more
last? Jthan one level is 0 for first level 0 for first level 0 for first level 0 for first level 0 for first level
used
JIn all cases 999 (wind  JIn all cases 999 (wind  Jin all cases 999 (wind  }In all cases 999 (wind  Jin all cases 999 (wind
dirl wind direction direction measured only |direction measured only Jdirection measured only Jdirection measured only jdirection measured only
at second hieght) at second hieght) at second hieght) at second hieght) at second hieght)
In all cases 99 (wind in all cases 99 (wind in all cases 99 (wind In all cases 99 (wind in all cases 99 (wind
speedl Wind Speed (m/s) Jspeed measured only at |speed measured only at Jspeed measured only at Jspeed measured only at [speed measured only at
second hieght) second hieght) second hieght) second hieght) second hieght)
Taken from tracer Taken from tracer Taken from tracer Taken from tracer Taken from tracer

experimental data




Iln all cases 999 (wind Iln all cases 999 (wind Iln all cases 999 (wind Iln all cases 999 (wind Iln all cases 999 (wind

SigThetal sigma theta (deg) [Jdirection measured only Jdirection measured only Jdirection measured only Jdirection measured only Jdirection measured only
at second hieght) at second hieght) at second hieght) at second hieght) at second hieght)
. . 999 for all cases 999 for all cases 999 for all cases 999 for all cases 999 for all cases
SigW1 Sigma W (m/s)

(not used)

(not used)

(not used)

(not used)

(not used)

For 2 heights - Data for Second Height

185 in all cases

185 in all cases

185 in all cases

185 in all cases

185 in all cases

yr year
mo month September or October JSeptember or October JSeptember or October JSeptember or October JSeptember or October
dy day Varies Varies Varies Varies Varies
hour hour Varies Varies Varies Varies Varies
From Tracer From Tracer From Tracer From Tracer From Tracer
. Experimental Data. Experimental Data. Experimental Data. Experimental Data. Experimental Data.
height2 meas. Ht. (m) . . . . .
Varies by hour from 24mjVaries by hour from 24m}Varies by hour from 24mjVaries by hour from 24mjVaries by hour from 24m|
-91m -91m -91m -91m -91m
Indicator if more
last? Jthan one level is 1 for second level 1 for second level 1 for second level 1 for second level 1 for second level
used
Taken from tracer Taken from tracer Taken from tracer Taken from tracer Taken from tracer
experimental data. Peak]experimental data. Peak}jexperimental data. Peakjexperimental data. Peak]experimental data. Peak|
dir2 wind direction IModel prediction from [Model prediction from JModel prediction from |Model prediction from JModel prediction from
all receptors compared Jall receptors compared Jall receptors compared Jall receptors compared fall receptors compared
to observed value to observed value to observed value to observed value to observed value
’ Taken from tracer Taken from tracer Taken from tracer Taken from tracer Taken from tracer
speed2 Wind Speed (m/s) . . . - -
experimental data experimental data experimental data experimental data experimental data
99 for all cases 99 for all cases 99 for all cases 99 for all cases 99 for all cases
temp2 Temperature (°C) J(temp. not measured at J(temp. not measured at J(temp. not measured at J(temp. not measured at J(temp. not measured at
this height) this height) this height) this height) this height)
. . Taken from tracer Taken from tracer Taken from tracer Taken from tracer Taken from tracer
SigTheta2 sigma theta (deg) i R R R R
experimental data experimental data experimental data experimental data experimental data
Sigw2 Sigma W (m/s) 999 for all cases 999 for all cases 999 for all cases 999 for all cases 999 for all cases

(not used)

(not used)

(not used)

(not used)

(not used)
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