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What Is AERSUREACE?

AERSURFACEIS a toel that produces
sliface chalacternstics data (Allkeado,
Bewen' Ratio; & Surface Roughness) for
USe in AERNIET/AERNOD

Makes uise off CALPUSE moedeling system
and USGS) Land Use: and! Land Cover
Digital Data (LULC)



Why. Use AERSURFACE?

AERVIODISEemS 101 e SENSILIVE 10 the suiface
chalacteristics, especially surface reugnness

While AERNETUser's) Guide prevides: default
values, selectioni is stilll open te Interpretation

LULC map files, availakiein 1:250,000 and
1:100;000! scale; provide high reselution land

Use data [Compoesite Theme Grd (CIG) <- s0m
lesolutien]

AERSURFACE cani Provide Sector averages ior
surface characterstics



Applying AERSUREFACE

CALNVIET pre-processors using LULC data

USGS LULC data -> land! use hased on 38

USGS land use categories
ClComp & CiProc-=> qlidded fractional

land use for 38'USGS land Use: categories

a Vakegeo -= grdded allbede, PewWen ratio,

and surface reughness values hased on
USGS 36 land use categories (geo.aar -

oUtie)



Applying AERSUREFACE

GEo,aat|s a more manageanie n size
compared te LULC files

Geo.aat-= griddedtfile (250m x 250m)
AERNET-= Sector averaged file (Up ter12)

Use AERSURFACE te) transtorm firom
gridded field te sector averaged: data



Applying AERSUREFACE

AERSURFACEIS) a fieltrani progiam: that
[eads geo.aarand retuims average valles

eff roughness length;, allbede, and hoewen
fatio for 12 sectors

SPECITY center location and radius: fior
study anea

Circle parsed into 12 - 30/ degree sectors
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Applying AERSUREFACE

EVeny: 250mx 250m geo.garcell Withain
anea IS parsed Inter 625 - 10/ % 10m
supcellsi withra radius; andl angle; assigned
10 each subcell

Study area and 30 deg Sector averages
are run on each sucells



AERSURFACE Output

Viean Albedo =& 0.10
Mean Bowen ratio = 0.92
Meani Reughness (m) = 0.8308

Albede; Bewen: Rough
sector01 =000to 030 = 0.11 0.89 0.7122
sector 02 =030to 060 = 0.10 0.97 0.9448
sector 03 =060to 090 = 0.10 0.94 0.9267
sector 04 =090 to 120 = 0.11 0.89 0.7482
sector 05 =120to 150 = 0.11 0.94 0.7436
sector 06 = 150 to 180 = 0.10 0.99 0.9336
sector O/ = 180 to 210 = 0.10 0.99 0.9313
sector 08 = 210to 240 = 0.10 0.97 0.8699
sector 09 = 240to 270 = 0.10 0.97 0.8888
sector 10 =270to 300 = 0.10 0.94 0.8399
sector 11 = 300 to 330 = 0.10 0.97 0.9241
sector 12 = 330 to 360 = 0.11 0.58 0.5064



AERMET Input from AERSURFACE

FREQ_SECT ANNUAL 12

SECTOR 01 000 030

SECTOR 02 030 060

SECTOR 03060 090

SECTOR 04 090 120

SECTOR 05 120 150

SECTOR 06 150 180

SECTOR 07 180 210

SECTOR 08 210 240

SECTOR 09 240 270

SECTOR 10 270 300

SECTOR 11 300 330

SECTOR 12 330 360

SITE_.CHAR101 0.11 0.89 0.7122
SITE_.CHAR102 0.10 0.97 0.9448
SITE.CHAR103 0.10 0.94 0.9267
SITE_.CHAR104 0.11 0.89 0.7482
SITE_.CHAR105 0.11 0.94 0.7436
SITE_.CHAR106 0.10 0.99 0.9336
SITE_.CHAR107 0.10 0.99 0.9313
SITE_.CHAR108 0.10 0.97 0.8699
SITE CHAR'109 0.10 0.97 0.8888
SITE_.CHAR110 0.10 0.94 0.8399
SITE_.CHAR'111 0.10 0.97 0.9241
SITE CHAR 1120 0.11 0.58 0.5064



AERSUREACE Conclusions

AERSURFACEIS & ge0d teo)

BOA|

Where de we gor frem here?



AERSURFACE Issues

Viakegeo makes use off USES 36fland tise
calegories & suliface chalracterstic Valles

x \What land use categories should e usea?

s \What surface characterstics values should
pe used?

u USGS? Calmer? Aermer?
m Seasonal variations?



AERSURFACE Issues

Stfface charactenstic values for each land
USe type must ve: changediin /makeges.iip
10 preduce a geo.aart file for each seasen

AERSURFACETS then run fior each off the 4
different geo:aartfiles

Automation: for seasonal variation? \What
valies; should be: used?



AERSURFACE Issues

Use: o Calmer pre-precessors

5 Currenty use C/Ccomp, ClProc, & Vakegeop.
Sheuld processors be linked tor AERSURFACE?

s Vakegeoeduires ter@in data file But iit's not
useadlinrcalcllation eff stiface data. Should we
autemate te) bypass: tse of terrain data?

Doecumentation? Update CALV/EFUSers
Guide: / User’s: Guide fier AERSURFACE



AERSURFACE Issues

LULC data firom 1970-80's. Proklem?
What radits should e recommended?
IHOW: many. sectors should e tused?

Sheuld suUrface: characterstic data e
averaged for the' tetal area or el each
sector? IHew: should they: he weighted?



AERMOD: Sensitivity

Many: gquestions’ could lhe answerned by hetter;
Understanding the: sensitivity: off AERNOP 16
Variatiens o surface: characterstics.
Fherefere, we have begun a Sensitivity: study.
s Using Oklahema City: met data
s \Vanrying stack helght and Bueyancy: (5-200n)

x \Vaying allkede, hewen rato, suriace
[GUQGNNESS



Preliminany: Results

Started withr a “ase case”
s Albedo = 0.20

s Bowen Ratio = 1.0

s Surface Roughness = 0.10

Used surface characteristics’ extremes

(Extreme values based on 1. Grosch and R. Lee, “Sensitivity: of the
AERMOD: Air Quality Model to the: Selection of Land! Use: Parameters)

o
g
o

/!
/!

/!

Low. Albede = 0.45/0.1
Low Bowen Ratior= 0.10/10.0

Low Surface Roughness = 1.3/.0001:



Sensitivity. — Bewen Ratio

Bowen Ratio (24-hr)
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Sensitivity. - Albedo

Albedo (24-hr)
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Sensitivity. — Surface Roughness

Surface Roughness (24-hr)
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Preliminany, Conciusions

EGI any: stack height, Venry littlersensitvity,
10 chianges In Bewen Ratio

Definite sensitivity: te; changes Ini surface
fOUGNANESS — greater sensitivity’ for shorter,
less bueyant: stacks

Seme: sensitivity: to' changes inlallbedo



Preliminary: Results (Allbedo)
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Preliminary: Results (Allbedo)
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Preliminary: Results (Allbedo)
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Prelimimary. Results (Allbedo)
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Preliminary Results (Surf. Rough.)
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Preliminary Results (Surf. Rough.)
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Preliminary Results (Surf. Rough.)
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Preliminary Results (Surf. Rough.)
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Preliminany, Conciusions

Mere analyses needed fer sensitivity: stuady

a \/ary surface: parameters incrementally —
Independently & In combinatien (e.0. Bowen; Ratio)

u Examine AERN/OD sensitvity  Using| other met data

hese resultsiand other analyses will be used te
make: decIsions & recommendations for
AERSURFACE

Workgroup te be formed — goal: beta Version
released in near future



AERSURFACE

Questions? Comments?
Sliggestions?



