FASTNET: Fast Aerosol Sensing Tools
for Natural Event Tracking

CATT: Combined Aerosol Trajectory Tools

Web-Based Data Acquisition, Visualization, Analysis Tools,
Developed by CAPITA (R. Husar, S. Falke, K. Hoijarvi),

Funded by the 5 US Regional Planning Organizations,

Managed for MANE-VU by Gary Kleiman & Serpil Kayin

Based on Data Architecture Developed with previous support
from NSF and NASA

Found at http://datafed.net
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Data Catalog(s) Provide Access to Many: Fast (rapidly available),
Current (near-real-time, recently archived & continuing) and
Slow (historical data Like IMPROVE Aerosol & ATAD trajectories)

DataFed Catalog
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Aerosol, Fire, Maps, Meteorology, Emissions, Images, Events

Data Catalogs
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Data Viewer:

Open & View
Any File in
Catalog(s).

Many Files
Include Time
Series, Linked

to Map —
Point & Click.

Zoom Map or
Time series,
Change Size,
Symbols,
Variables,
Add Layers,
Export Data —
Copy Paste.
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Real-time and retrospective detection and analysis of smoke, dust and other aerosol events.
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Ensemble Trajectory Browsers

Single Site , Single Day Multi-Site, Single Day All Sites, Single Day

Gridded Transport Metrics Browsers
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Fine Soil (Left, Red = 10) and Coarse Mass (Right, Red = 30)
for April (Top) and July (Bottom) at BIBE, 1989-03
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NAAPS Aerosol Forecast Dust AOT for 07/27/05 18:00Z
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Can We See Sahara Dust (at Surface) First at
Virgin Islands Nephelometer?

Can we report it in Near-Real-Time?



52
&0
43
46
44
42
40
3a
36
34
32
30

26
24
22
20
18
16

Title Here

a
5, - o b .
Lo .
. LI . 'ri .
BT e c. T
. ! b '
T gt .
iy l']__ s oo
"'\ - T o
L T h
"'.,‘_x "'-__ 1
O,
ot n
.
4\"\.

-120

115 =110

Delivery: DataFed Met









Back Trajectories for All IMPROVE Sites on 7/7/02 Unweighted (top left), &
color-weighted for OC (top right), SO4 lower right & CI (lower left)

Combined Aerosol Trajectory Tool (CATT) %’SED\Q%?ULT' ggggf:;% Combined Aerosol Trajectory Tool (CATT) WIEWS_OL: OCt SHEN

2002-07-07 5 434 ughn3
vy Monitoring Network
B IMPROYE

4r

a2t
il 30 locrugms
2Br 28 20
17.14286
F 14.285T2
288 25 [ 1152857 X \ \ ! l0cf ug/m3|
2} 24 |8.571428 20
ls714286 AR O
a2t 22 ﬁ.am‘w o
) W 0
ELET % 20 EfT3 10 50 & i) K K] ELE Kl KTl ETT5 ET S & i) K 70
Data Provider: Coop Inst for Research Atmosphere, Colo State Delivery: DataFed Met  Data Provider: Coop Inst for Research Atmosphere, Colo State Delivery. DataFed Net
2002-07-07 38797 ugim3

2002-07-07 -0.2754 ug/m3

Monitoring Network
W IMPROYE

Combined Aerosol Trajectory Tool (CATT) VIEWS_CL: CHLE SHEN1 Combined Aerosol Trajectory Tool (CATT) VIBAS_OL: S041 SHER

Monitoring Network
u IMPROYE

30 [cHLfugm3 |~ 30 |s04r ugim3
28 d 28 10

0.85T1429 8.571428
Dl Ervane eruams % s S0t ugma
24 0.4285715 1 24 4285714 10

ﬂ.2857143 o 2.1157143 O

5 01428571 Cos 57 1428571 4 os

0 0 d 0
30 EFS 130 KT 10 55 ] 75 30 Ep 20 KIS ETT 85 ) 75

Dala Provider: Coop Inst for Research Atmosphere, Colo State Delivery: DataFedNet  Data Provider: Coop Inst for Research Atmosphere, Colo State Delivery: DataFed MNet



ol b {om ey om0

Avg 98 Percentlle

Avg 9"r Percentlle

Cromiwe brmia amiien (e’ 'ﬂ

Tt brmam | -i-ﬂ:rl:lrﬂ

Avg 80 Per{:enhle

2001-03 Average Upwind Organic Carbon

with “Percentile Screens” Imposed — i.e.
Average Upwind OC above X percentile

<
..And with No Percentile Screen
Average, All Data l
Coambined Aeraenl Trajerinry Toal (CATT) b S ﬁﬁﬁﬂ!
& P *-'-. - | hl' ’&.
| . % -
."’ * t" . N : L ‘
a5 ‘“ * - 2 F ¥ .
: . o
& 3 = L ) :
nﬂ:gnl P "‘_! . " m:hrip.gmmm
B o o
£ B d
0Cf mgen]
* §
"
Rl ST
s o *:
IE‘ 125 .1 1% '|I|E| i ]El.!‘ =] Z -'El.'l -'c-‘.\




Kitty: (Small) Combined Aerosol Trajectory Tool (CATT)
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CATT as a QA Tool: Incremental Probabilities for Na > 1.5
at 5 East Coast Sites: ACAD, BRIG, WASH SHEN & ROMA
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Combined Aerosol Trajectory Tool (CATT)
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Combined Aerosol Trajectory Tool (CATT) gé%g%arﬂg;z‘gﬁuggg S

Monitoring Network
B IMPROYE

O

i F e
i=% o oo

.
ra

Wi DA

s,

8/22/03

NAT ug/m3

=R
115
-0

61 ANy e AN
105 K —T 90 TS B0 7E 70
Diata Provider: Coop Inst for Research Atmosphere, Calo State Delivery: DataFed.Met
9.0r
8.0r
FOr
B.Or
501
401

iyl 8/22/03 Na Max at LYBR——

1.0r
e ek e i S oo o bl st A oo Sl Gl b S = il 1 = o e = T ot R e [t L el Sl S
09582 Ju 1993 Jun 1884 Jun 1995 Jun 1996 Jun 1857 Jun 1998 Jun 1999 Jun 2000 Jun 2001 Jun 2002 Jun 2003 Jun o 200

o Selected Points

=




Combined Aerosol Trajectory Tool (CATT)
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Combined Aerosol Trajectory Tool (CATT)
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Combined Aerosol Trajectory Tool (CATT)

Combined Aerosol Trajectory Tool (CATT)

Incremental Probability for
High Selenium 2000-2002
(using only 42 IMPROVE
sites with data since 1992)

Incremental Probability for
High Nickel 2000-2002
(using only 42 IMPROVE
sites with data since 1992)




Changes In Average Upwind SO4 (left) & NO3 (right) from 1992-95 (top) to
2000-03 (bottom), based on 42 long-term IMPROVE sites
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Reduction in Average Upwind Sulfate 1992-95 to 2000-03 in ug/m3




Preliminary (draft) Conclusions from NEAQS 2002:

Organic aerosols dominated the total sub-micron aerosol mass and
light scattering in the marine boundary layer off the New England
coast during the summer of 2002.

The reduction in sulfate aerosol concentrations across the United
States [Malm et al., 2002] during the past decade may have led to
the dominance of the organic aerosol.

Was the 7/18/02 — 8/8/02 NEAQS study period
representative of recent summers in coastal New England?



Summer PM2.5 Mass Compeosition at Acadia NP (using 1.3 x SO4 and 1.6 x OC)
10

B NHS04 @ POM O Other FM 2002 NEAQS
study period

(7/14-8/9/02)

Was atypically
Clean at Acadia
(especially for
Sulfates)

Compared to
Summers of
2001-2003

summer (JJ&) & NEAQS [(7/14-8/9/02) PMZ2.5 Mass (ug/m3

How Come?
2001 20032 NEAQS 2003 1999-2003



ATAD Trajectory Upwind Probability Fields for Acadia NP
3 Summers {(JJA 2001-03) minus NEAQS (7/18-02-8/8/02)

) {fa : 1 @ Acadia NP Everyday

. | Upwind Probability
s Y 3

Fields for Summers
"r-@?

2001-2003, Minus
L3 Summers - NEAQS

2002 NEAQS

NEAQS characterized
by atypically frequent
Canadian flows and
local Stagnation over
Northeast Coast

I -0.003 - -0.0004 | And a relative
-0.0004 - -0.0002 | absence of flows from
-0.0002 - 0.0002 [\, the interior US
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IMPROVE Sulfate Concentrations and
CATT Sulfate-Weighted Trajectories,
August 9, 12, and 15, 2002 _

Combined Aerosol Trajectory Toal (CATT)
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' Aerosol Data from IMPROVE,
ATAD Trajectories from K. Gebhart, NPS,
Delivery via CATT, Washington University
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MODIS Terra, Northeast US (SSEC/DB)
9 August 2002, 1540 UTC (clear):
14 August 2002, 1815 UTC (hazy);

" August 14, 2002

MODIS Gallery Images Created By Liam Gumley,

Space Science and Engineering Center,
University of Wisconsin-Madison.

8/9/02 (last day
of NEAQS) was
featured In
MODIS Gallery
as a clean day
In Northeast

(CATT flows
from Canada)

But a few days
later...



FAST-CAT Plans: 2005
MANE-VU Funding for Continuation & Enhancements
« Update IMPROVE & ATAD data to CATT, as avallable
« Add STN data & ATADs to CATT
e Add “User File Submittal” Options to CATT & FASTNET
» “User-Friendly” Screening/Aggregation tools to FASTNET
 Add NASA Satellite Images & Data Products to FASTNET

EPA Support for “Advanced User Training” (train the trainers)
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