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STILT

@ STILT Leverages the
HYSPLIT Model from NOAA
ARL Stein et al. (2015)

@ Air-Sea interaction footprints

are calculated using STILT ﬁg
e Footprint :
= AConcentration /flux ' : foars

Lin et al. (2003)
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STILT
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@ STILT Leverages the

HYSPLIT Model from NOAA
ARL Stein et al. (2015)

@ Air-Sea interaction footprints
are calculated using STILT i)

e Footprint
= AConcentration /flux

Longide Longide

Kort et al. (2008)
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TOGA Footprint

One (1) Day Area of Influence
@ Receptors at TOGA
Observations

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field
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TOGA Footprint

Two (2) Day Area of Influence
@ Receptors at TOGA
Observations

e Non-zero footprints
plotted

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field
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TOGA Footprint

Three (3) Day Area of Influence
@ Receptors at TOGA
Observations

e Non-zero footprints
plotted

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field
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TOGA Footprint

Four (4) Day Area of Influence

@ Receptors at TOGA
Observations

e Non-zero footprints
plotted

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field
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TOGA Footprint

Five (5) Day Area of Influence

@ Receptors at TOGA
Observations

e Non-zero footprints
plotted

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field
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TOGA Footprint

Six (6) Day Area of Influence

@ Receptors at TOGA
Observations

e Non-zero footprints
plotted

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field
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TOGA Footprint

Seven (7) Day Area of Influence
@ Receptors at TOGA _—
Observations ;

e Non-zero footprints
plotted

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field

@ Some long simulations fail : (
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TOGA Footprint

Eight (8) Day Area of Influence
@ Receptors at TOGA
Observations

e Non-zero footprints
plotted

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field

@ Some long simulations fail : (
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TOGA Footprint

Nine (9) Day Area of Influence
@ Receptors at TOGA
Observations

e Non-zero footprints
plotted

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field

@ Some long simulations fail : (
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TOGA Footprint

Ten (10) Day Area of Influence
@ Receptors at TOGA
Observations

e Non-zero footprints
plotted

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field

@ Some long simulations fail : (
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TOGA Footprint

Eleven (11) Day Area of Influence
@ Receptors at TOGA
Observations

e Non-zero footprints
plotted

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field

@ Some long simulations fail : (
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TOGA Footprint

Twelve (12) Day Area of Influence
@ Receptors at TOGA
Observations

e Non-zero footprints
plotted

@ 4096 Particles

@ 0.5° GDAS Re-analysis wind
Field

@ Some long simulations fail : (
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Convolution

@ Convolove Footprint with
o COs, O3 flux Climatologies
o CSEM fluxes
e Os surface saturation v . I
concentration ‘ ceeeoe oatiens
e Sea Surface
Salinity/ Temperature ‘ -

CO2fluxfootavg

@ Estimate ACO, and AO,

COLLEGE OF ENGINEERING

CLIMATE & SPACE

UNIVERSITY OF MICHIGAN

@msmithma (@umclasp) STILT September 7, 2016 5/11



Convolution

CO, fluxes
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Convolution

CSEM fluxes
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Convolution
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Climatology
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Test Case

model.STILT_UnivMich.201602240000.015_RF17_Western_Survey_v3_fwd
footprint 2016 02 24

s 0 to 26 hr trajectories g
@ Lagrangian Bracket flights e ' -
g 8 B C 8
g AN g
o February 24, and 25 2016 sl ¢ W
h = Q 8 ﬁ
& N SE
° ) 130W 120W ‘/\YUUW i;{;W GG;W 0 10E °

ORCAS Field Catalog http://catalog.eol.ucar.edu/orcas
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Test Case

ORCAS RF17 CO2_NOAA

20100224 RFIT
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15000

@ Lagrangian Bracket flights T — .
o February 24, and 25 2016
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Latitude (deg N)

B. Stephens Preliminary ORCAS Data
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Test Case

model.STILT_UnivMich.20 016_RF18_L ian_v3
footprint 2016 02 25

s -26 to -1 hr trajectories g
@ Lagrangian Bracket flights i :
@ February 24, and 25 2016

0

0

130W 120W  100W 70W  30W 0 10E

ORCAS Field Catalog http://catalog.eol.ucar.edu/orcas
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Test Case

ORCAS RF18 CO2_NOAA

20100225 )

: (I T | W |
@ Lagrangian Bracket flights
@ February 24, and 25 2016 gé =
HBENA .

Latitude (deg N)

B. Stephens Preliminary ORCAS Data
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Transport Estimation

Test Case

@ Lagrangian Bracket flights
@ February 24, and 25 2016

@ Spans Palmer Long Term
Ecological Research Network

@msmithma (@umclasp)

PALMER LTER o
Regional Grid

Imer Station

: W 65W 60w A £ 70
1“_%5\] oW T W 5,708

Palmer Long-Term Ecological Research Network
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Test Case

Advected and Observed ppm CO2

@ Lagrangian Bracket flights
o February 24, and 25 2016 E
@ Spans Palmer Long Term -

Ecological Research Network
@ Observed ~ 0.1 ppm Draw P

o |

Preliminary ORCAS Data
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Transport Estimation

Test Case

Advected and Observed ppm CO2
a990

8000 a

5000

@ Lagrangian Bracket flights
o February 24, and 25 2016

@ Spans Palmer Long Term
Ecological Research Network

@ Observed ~ 0.1 ppm Draw
Down

Aitude (m)

4000

3980

3075

Preliminary ORCAS Data
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Transport Estimation

Test Case

8000

5000

@ Lagrangian Bracket flights
@ February 24, and 25 2016

@ Spans Palmer Long Term
Ecological Research Network

@ Observed ~ 0.1 ppm Draw
Down

4000

Aitude (m)

Advected and Observed ppm CO2

=

90

985

3980

Preliminary ORCAS Data
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Transport Estimation

Test Case

@ Lagrangian Bracket flights
@ February 24, and 25 2016

@ Spans Palmer Long Term
Ecological Research Network

@ Observed ~ 0.1 ppm Draw
Down

@msmithma (@umclasp)

Advected and Observed ppm CO2
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Preliminary ORCAS Data
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Transport Estimation

Test Case

@ Lagrangian Bracket flights
@ February 24, and 25 2016

@ Spans Palmer Long Term
Ecological Research Network

@ Observed ~ 0.1 ppm Draw

Down

@msmithma (@umclasp)

Advected and Observed ppm CO2
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Preliminary ORCAS Data
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Coming Attractions

@ Constrain Fluxes
o 24 hour time scale
e week time scale
@ Other Initial Conditions
e Upwind Ground stations
o ORCAS Free Troposphere
Obs.
e Model Output
o Other Suggestions? Preliminary ORCAS Data
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Coming Attractions

Questions
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Coming Attractions
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