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NASA GMAQO is the model custodian

NASA ACDB collaborates with GOCART, GMI components
NASA ACDB/CU/NCAR collaborates with CARMA components
NOAA collaborates with ADAS
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Quick Fire Emission Dataset (QFED)

NRT estimates of biomass burning based on MODIS products

Earlier version calibrated against GFEDv2 inventory using fire detections (hot spots) or fire
radiative power (FRP)

Newer version uses FRP and determines separate emissions per biome (possibly multiple biomes
per grid box):

Especies(X,y,t) o Z Cbiome,species : FRP(X,YI,biOI"ﬂG)

biome

Biomes from high resolution (~| km) data set o TR

30N —

tropical forest, extratropical forest, savanna, grasslands

Tuning is relative to older GFEDv2 calibrated emissions via suite  «sq
of model runs, where AOT is decomposed by component and == - _
compared to MODIS AOT: ST R A A B S A A A R
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Final product is merged sensor 0.25° daily emissions of:
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BC, OC, SO,, CO, CO,, PMy;s Tuning relative to QFED |



QFED Tuning
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* QFEDvI (and predecessor GFED)
emissions led to anemic biomass
burning AOT Iin model

* Simulations w/ and w/out specific

biome biomass burning emissions
used to tune QFED?2

* Results are looked at systematically
OveER T EIORFET[GE

* Approach has greatly improved
fidelity in regions where biomass
burning is dominant over dust
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SO2 Comparisons to Alrcraft

" Nov. 8 2010

SO2 mixing ratio (ppbv)

- Aircraft SO2
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Alircraft data from the URF Cessna 402B provided by Jeff Stehr et al. (UMCP)



Evo\qun of Saharan Dust Event

CALIOP
Backscatter

CALIOP
Feature Mask

GEOS-5
Extinction

.

Hoight k)

Hoight [km]

Africa

Central America
July 14,2007/ July 15,2007 July 17,2007 July |9,ZOO;

3

3 &

29
-20

24
9

19
-18

14
-17

LAT 9
LON-16
0 8.3¢4 1.7¢-3 25¢-3 3.30-3 4.2¢-3 5¢3

b. CALIOP Verbcal Feature Mask

34
22

=N 'S
2RI ¢ ' 1
oY Dust |

id
T

M l(m *”‘r ‘.‘l h
2f A | U R

| "i = JF
o u’; 9 ’
LON-16 -17 -18 -19 -20

ND CR CDO CM DU PC CC PD SM

c. GEOS-5 Ex'ﬁnction' [550 nm]

22

14
-17

9
LON-16

19
-18

24

19 -20

02 04 05 08 1 12 14 %

34
22

Height k)

Hoight (k)

i

Height [km]

a. CALIOP Total Attenuated Backscatter [532 nm

.
-

-
~N

-
o

14

12

10

&

1"

12

02 04 06 08 1

-~
-31

24
30

20
29

14
28

LAT 9
LON-26

34
33

0 8.3e4 1.7¢-3 2.5¢-3 3.3¢-3 4.2¢-3 5¢-3

LAT 9 14 24 29
LON-48 -49 -50 52 53 -54
0 8.3¢-4 1.7¢-3 2.5¢-3 3.3¢-3 4.2¢-3 5¢-3

- -
E yw o
ﬂ’ d
%*v' L;?“!;r
LON-26 -28 -29 30 -3

ND CR CD CM

DU PC CC PD &M

Helght [ken]

Haight [ken]

N)

o

Em%ﬂ‘iﬁ"&é"’ai"

-49 -50 -52 -53 -54

ND CR CO CM DU PC CC PD SM

LAT 9
LON-26

14
-28

20
29

24
-30

29

34
-33

Helght [kem]

Height [ken)

14
-49

20
-50

24
-52

LAT 9
LON-48

02 04 05 08 1

12

4

T34
76

29
74

24
73

19
-72

v -. n
-71

9
LON-70
0 8.3e4 1.7¢-3 2.5¢-3 3.3¢-3 42¢-3 5¢-3

"ﬁﬁ '1p1 iﬁ 1 )

2fa | 4 ' !

10f fv

st B | B
6 | l‘ | 3
) 1 ¥ i j ]
2§/ i Iﬁn L ! ]
g ofr g Mg i P
LON-70 -71 -72 -73 -74 -76
NO GR CD OM DU PC CC PO M

14
71

LAT 9
LON-70

19
-72

24
-73

29
74

34
-76

02 o4 06 08 1

12 4 16 18 2

Ed Nowottnick, submitted to ACPD




Impact of Model Reso

|. Global Dust Emissions

3. A Saharan Dust Event on 4/4/2008
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Baseline Replay Simulation
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NNR/Aqua — GEOS5 AOT (Jan 2007)

GrADS: COLA/IGES
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* Global 0.5° x 0.625° replay from MERRA analyses
* QFED?2 biomass burning emissions
* EDGARA4.| SO; anthropogenic emissions

* Other inventory emissions from AeroCom

Model has
* High bias in African dust
* High bias in Southern Ocean

* High bias in autumn NH AOT;
somewhat low bias in spring

* | ow bias in Asian anthropogenic
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Quality Control MODIS AOT

-
e MODIS AOT product has errors and biases T g( —— ;) _
* A new AQT Is developed by training a neural net based 0 -------------- ~~~~~~~~~~~~~~ -------------- ~~~~~~~~~~~~ i
retrieval (NNR) i A
* Predictors are (at MODIS L2 retrieval points): §_2_ __________________________ ______________________________________
- MODISTOA radiances ' 4
- Viewing geometry L 4
- Glint angle (ocean) —ap ------------ -------------- -------------- ------------ i
- Cloud fraction 4 N N N N
- Wind speed (ocean) AERONET
- Surface albedo (land, climatological) 1 Log(Tau550-+0.01)
* Target is historical co-located AERONET record of AOT |
(log-transformed to normalize statistics)
e Product is 8 x day, 0.25° 550 nm AOT (Aqua/Terra, S
Land/Ocean) E N |
Right: Joint PDF comparison of original MODIS AOT a ______________________________________
to co-located AERONET (top) and result of NNR
(bottom). Results for MODIS Terra over ocean; similar B , ;
comparisons made for other. T 7 smower '




Comparison of NNR to MYD04
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Assimilation Methodology

-
e GEOS-5 Aerosol Assimilation System (GAAS) April 9,2008, 02

assimilates AOT from MODIS (land/ocean, Terra/Aqua)
- Other sensors (e.g., MISR for hindcast) in development

0.6

Analysis 0-55

0.5

* Simultaneous estimates of background bias (Dee and da
Silva, 1998)

* Adaptive statistical quality (Dee et al,, 1999)

- State dependent, adapts to error of the day

- Background and buddy check based on log- Forecast
transformed AOD

* Error covariance models (Dee and da Silva, 1999)
- Innovation based
- Maximum likelihood
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* | agrangian displacement ensemble technique captures, Ay
e.g., plume misplacements




GEOS-5 Comparisons to MODIS

Assimilation

june 2008
MODIS Aqua

GIE@ S

Me DS -
Model

Baseline

-135

-135

-135

0.80

L 10.70

0.60

.

-135

-90 -45

-0.25 -0.20

-0.15 -0.10

-135

e th%@?&«} 7,
IR

0.80

L 10.70

0.60

-135 -90 -45 0 45
B ] [ 1 [ .
\ -025 -0.20 -0.15 -0.10 -0.05 0.05 0.10




GEOS-5 Comparisons to AERONET
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VLIDORT Simulations

e GEOS-5 simulates aerosol mass

* Optical properties (T, Wo, P(Q)) from pre-computed size/composition/humidity dependent LUT

* VLIDORT vector radiative transfer code (Rob Spurr) takes input profile of model optical properties

at OMI locations/view geometry

* Spectral TOA radiances computed for direct comparison to OM|
- Surface albedo (Lambertian) from TOMS UV climatology

- No clouds in calculation (for now)

- Aerosol Index (Al) computed from 354 nm and 388 nm radiances

GEQS-5 — radiances (388 nm) — June 2008 Monthly Mean

OMI — radiances (388 nm) — June 2008 Monthly Mean

OMI — GEOS-5 rad (388 nm) — June 2008 Monthly Mean
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OMI Al'and AAOD Comparisons

( )
GEOS—5 UV Al (354nm) — June 2008 Monthly Mean OMI UV Al (354nm) - June 2008 Monthly Mean
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Future Directions

» Completion of high resolution baseline run through 2010
» Evaluation of baseline run

* Replay with assimilation of aerosols; evaluation

» GMAQ: Plan Is to run assimilation operationally June |

 How does this contribute to ICAP?



