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* Tools for analyzing large satellite data
* NASA Giovanni

— http://giovanni.gsfc.nasa.gov
— 2006 and 2015 events: long-dry periods and wildfires
— El Nino influences

MISR INteractive eXplorer (MINX)
— http://misr.jpl.nasa.gov/

— Plume injection heights

— Ship tracks

 New sensors for studying cloud-precipitation
processes



http://giovanni.gsfc.nasa.gov
http://misr.jpl.nasa.gov/getData/accessData/MisrMinxPlumes2/

Data Analysis with Giovanni

Time Series, Area-Averaged of Combined Dark Target and Deep Blue AOD at
0.55 micron for land and ocean monthly 1 deg. [MODIS-Terra MODO0O8_M3 v6]
over 2000-Mar - 2016-Aug, Region S0E, 105, 130E, 10N
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;"' . Time Series, Area-Averaged of Aerosol Optical Depth 555 nm monthly 0.5
deg. [MISR MIL3MAE v4] over 2000-Mar - 2016-May, Region S90E, 105, 130E, 10N
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* Strong relationship
between drought
and AOD extremes

* 2015 is strongest in
the past decade

Aerosol Optical Depth 555 nm

Interannual time series (10S — 10N, 90E - 130E) Aerosol
Optical Depth 555 nm monthly 0.5 deg. [MISR MIL3MAE v4]
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Interannual time series (10S — 10N, 90E - 130E) Aerosol
Optical Depth 555 nm monthly 0.5 deg. [MISR MIL3MAE v4]

MISR AOD (555 nm) El Nino impacts
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MLS CO Perturbation

Average between £12° |atitude

GMI Model CO Perturbation

Average between +12° [atitude

Schoeberl et al. (2006)



Time Series, Area-Averaged of Combined Dark Target and Deep Blue AQD at
0.55 micron for land and ocean: Mean daily 1 deg. [MODIS-Aqua MYD08_D3 vE] )
over 2015-06-01 - 2015-11-30, Region S0E, 105, 130E, 10N i
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- Selected date range was 2015-06-01 - 2015-11-30. Title reflects the date range of the granules that went into making this result.
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Time Series, Area-Averaged of Combined Dark Target and Deep Blue AQOD at
0.55 micron for land and ocean: Mean daily 1 deg. [MODIS-Aqua MYDO08_D3 v6]
over 2006-06-01 - 2006-11-30, Region 90E, 105, 130E, 10N
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- Selected date range was 2006-06-01 - 2006-11-30. Title reflects the date range of the granules that went into making this result.



Time Series, Area-Averaged of Combined Dark Target and Deep Blue AQOD at
0.55 micron for land and ccean: Mean daily 1 deg. [MODIS-Aqua MYDO08_D3 v6]
over 2009-06-01 - 2009-11-30, Region 90E, 105, 130E, 10N
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- Selected date range was 2009-08-01 - 2008-11-30. Title reflects the date range of the granules that went into making this result.
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June 1-0ct 31, 2009
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Scatter, Area Averaged (Static) 2009-06-01 - 2009-11-01
01:292Z, Region 90E, 105, 130E, 10N

=,
[1%]
:'E Count: N = 153, Fit: ¥ = -3.8268X+6.33812
= Correlation: R = -0.151779, RMSE = 1.89831
e T T T T T T T T 1
= + +
2“ 20°00N
T 9 4 * -
O
N' + + 4 +

- + —
n 8 + . |
“ + + + + CIG‘EGN
E T ':_-H— . P, — 0 s A

RR - FELT e s AR
= + o | | [ oooos
ﬁ — T+ + 't|- + —_ B80°00'E 100900'E AZ000E 140°00'E .
= +, T H pin + +
o + H
= i e + 4+ T
T o5l £ o+ T F —
o +F L T
+4+ + —

_L?& w Ty * ++ i

L + + + — _|
o 4 _:_++ . ++ + o4 + L
o Lt + + 7T
=
® 3 + + ]
o ++ +
U + + %
] +
R +++ + + ]
o + 4+
c + +
o
= | |+ | | | | | |
4
a o o} o o

o, 0. 0 o. 0. 0_ ©
Zo R Ra W 9 % %a § Sa 6 G AOD

Preci

Combined Dark Target and Deep Blue AQOD at 0.55 micron for land
and ocean: Mean daily 1 deg. [MODIS-Terra MOD0B8_D3 v&]
- Selected data range was 2009-06-01 - 2009-10-31. The data date range for Combined Dark Target and Deep Blue ACD at 0.55 micron for land and ocean:

Mean daily 1 deg. [MODIS-Terra MODO08_D3 vB] is 2009-06-01 - 2008-11-01 D1:29Z. The data date range for Precipitation Rate daily 0.25 deg. [TRMM
TRMM_3B42_Daily v7] mm/day is 2009-06-01 - 2009-11-01 01:29Z
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Analysis using MINX
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Histograms of zero-wind heights,
wind-corrected heights, cross-track
and along-track wind speeds
retrieved using MINX.
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Cross-sectional plot of heights as a
function of distance from the source (red:
zero-wind heights; blue: wind-corrected
heights). The green is the terrain height.
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Paugam et al. (2016)

Parameterization and
validation of plume injection in
mesoscale and global models

Trentmann et al., (2006)
- Delayed forcing?

Molgivt ASL (km)

Kahn et al. (2007) and
Paugam et al. (2015)
- MODIS fire channel saturation
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Study of Ship Tracks with MINX
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Future Work



Martin et al. (2011)

Use of VIS-NIR (0.5-2um), LWIR (8-
12um), submm-wave (240-680 GHz),
and microwave (10-37 GHz) channels to
make simultaneous side-profiles of
clouds and precipitation.
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Key Questions on Cloud-Precipitation Processes

Skofronick-Jackson et al. (Whitepaper, 2016)

To what extent is the character of precipitation and
variability of precipitation determined by the large-
scale dynamics versus the cloud-scale processes?

— Which cloud processes lead to the onset of
precipitation?

— Which cloud processes lead to extremes in
precipitation?



