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Modis Vs USGS Landuse

Jmplemented in NAM Oct 18" 2011
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J USGS -category 1 |s Urban

%% USGS-category 8 is Shrubland
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IGBP category used in NAM is mapped to USGS category
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Advan GLOBAL = . AQ-for ing Per ive:
dvantages TGBP Q-forecasting Perspective

‘Geosphere-Biosphere
Programme

CHANGE

Data harmony with international climate research programs
Monthly fractional green vegetation cover associate with IGBP classes

Science issues to be examined:

»Sensible & latent fluxes between surface and air:

»Soil skin temperature, urban heat-island,...

»Soil thermo-conductivity is strongly dependent (mineral composition )
»Radiative (Albedo,...) e.g snow-cover

»Temperature, RH, PBL modifications in the lowest model layers

»Greenness fraction more rapid updates from MODIS
»Dry deposition velocities modifications
»Emission modifications (Guenther eq,...)
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evaporation

e.g. Biogenic

Guenther equation: Y

ECL]L
CL

= — T
V14 a’L
0. = 0.0027 in Guenther et al. (1993); now is 0.001 in BEIS;

C.; = 1.066 in Guenther et al. (1993); now is 1.42 in BEIS;
Lis PAR flux (umol m2s1);
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ISOP Summer: |GBP-USGS
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Changes In Isoprene and sesquiterpene emission
expressed as normalized emission factor for summer, 2010

2000 265
3889
2778
1667

226

356
-1667
2778

-3889

2000

Sesquiterpene: |GBP-USGS

a=h3grd_COMUS_bv314_ighp2010.ncf, b=h3grd_COMNUS_bv314.ncf

1
gramsCrhour 1

( Gram-C hour1tkm-)

92nd AMS Annual Meeting , New Orleans LA, Jan 24th 2012

TR

155




- 706 x 583 horizontal grid points, 60

vertical layers, 12 km horizontal
resolution

- GFDL radiation, Betts-Miller-Janjic
convection, Ferrier microphysics,
Mellor-Yamada-Janjic turbulence
closure and surface layer schemes,
Noah LSM

. CMAQ 4.6 in NAQFC-Expr
- 442 x 265 horizontal grid points, 12

km horizontal resolution, 22 vertical
layers :

- CBO05 gas-phase & Aero-4 aerosol
chemistry

. Emissions

Surface 0, (ppbV) for igbp usgs Valid
at’ 20TC. 07/15 /5011

.

- NEI 2005 125511
- BEISv3.10

. Study|ng period .:—:;%0_ [ [ [ NN e

- July 18t~ July 31, 2011
. Verification: FVS (grid2obs)

- All available met observational data
- Airnow data
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T2 h RH owver G236 for 2003051512 te 2003100312
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Courtesy: Vince Wong and Mike Ek (NCEP)
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Courtesy: Vince Wong and Mike Ek (NCEP)
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Surface OPT ower G236 for 200850351512 to 2005100400
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Courtesy: Vince Wong and Mike Ek (NCEP)
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BEIAS AND RMSE

Surface RH oawver G236 for 20083031512 to 2003100400
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At 21 UTC July 17, 2011
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At 21 UTC July 17, 2011

Diff. of surface Os(ppb)
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on Oct18,

IS-based IGBP LULC category was adoptedinto NWS’s

2011. This study examines the advantages and implications of this change.

* |GBP data have more urban area as it was a more recent data set. There are

species changes esp. crops in Central Plains & Shrubland in West.

® July 2011 Retrospective Run — A pre-implementation testing:

1.

For predicted met variables, heat-related variables such as surface heat
fluxes, temperature, PBLH are more sensitive to LULC characteristics than
moisture-related variables such as water vapor and cloud fraction. In
general, the IGBP-based run predicts higher surface fluxes, 2 m
temperature, higher water vapor mixing ratio, and higher PBLH than the
USGS-based run.

Biogenic emissions (e.g., isoprene) are more sensitive to LULC
characteristics than anthropogenic emissions such as NO.,.

For dry deposition, O, is more than sensitive to LULC than other species
(e.g, NO, and PM, :).

Met input variables exert different impacts on air quality predictions.
Overall, the IGBP-based run has slightly higher O, prediction than the case
with USGS-based run over CONUS. July 2011 represented a hot month. Its
results of minimal impact in adopting the IGBP LULC categorization gives

some upper-bound of the influences. o
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