MODIS Atmosphere Team Summary

S. Platnick and the atmosphere team

Atmosphere Team Agenda
 Day 1: Collection 6
— L2 Algorithm Plans/Status

— L3 Discussion: L3 issues (one size does not fit all!) and alternate
approaches

— Status of “Testing” systems
— Schedule
* Day 2:
— Science Talks (6) + 42 Posters
— VIIRS Updates
* Aerosol (C. Hsu)
* Clouds (B. Baum)
 Cal/Val plan (D. Starr)
 Discussion on merging atmosphere data records (AVHRR/HIRS,
MODIS, VIIRS)
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MODIS Atmosphere Team Algorithm Dependencies
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MODAPS Algorithm “Testing” Strategy

C5 History

 Approach: Multiple algorithm team deliveries integrated simultaneously or
as available into the production system. Individual/isolated algorithm
testing relegated to selected L2 granules or selected days as teams could
muster on their on own, inadequate L3 statistical analysis available.

e Problem:

— What is useful for testing the end-to-end production environment is
not suited for testing/understanding changes in scientific algorithms.

— Can’tisolate and evaluate the impact of individual algorithm changes;
difficult to find code bugs; schedule difficult to control (everything
thrown into the same pot at once).

— Backwards testing (i.e., turning off a C5 modification) after the start of
C5 not built easily accommodated in a production system.

S. Platnick, MODIS Atmosphere Team Summary, Plenary, 28 Jan 2010



Difference in Cloud Retrieval Fraction:
C5 minus C5 w/C4 Phase Algorithm (06_0OD)

Collection 5 (C5)
Cloud Retrieval Fraction: Liquid

C5 — C4 phase algorithm res run
Cloud Retrieval Fraction: Liquid




MODAPS Algorithm “Testing” Strategy

C6 Approach (thanks to Mike Teague, George Britzolakis, Gang Ye, Bill
Ridgway)

* Philosophy: Algorithm development required a test system, not a
production system, i.e., minimize delivery overhead, provide a baseline set
of fixed input data files, fast turn-around of several months including L3

files.
» Strategy: Goal of ~3 day turn-around for test deliveries w/2 months.

o Example: MODO0O6_OD scoped 12 primary tests, 3 have been
completed.

o On-line documentation, visualization support (Ridgway)

+ Wisconsin Cloud/Aerosol PEATE
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MODIS Atmosphere Team C6 Schedule

Goal: Production code ready in January 2011

MOD35 (cloud mask) and MODO7 (profiles)

— Both part of PGEO3. Delivery in mid-March. Available for production (and use
in Land and Atmosphere team testing) in early April.

MODO06 Optical Properties
— First MODAPS test date: 12-29-09

— Number of primary tests: have scoped 12 primary tests, 3 have been
completed.

— Nominal date of final primary test: 10-31-10 (with assumptions on testing
through-put, nominal analysis time, and 50% contingency). Production code
ready by end of calendar year.

MODO06 Cloud-Top (initial testing at Wisconsin PEATE)
— First MODAPS test date: 3-15-10

— Number of primary tests: 1

— Nominal date of final primary test: 6-15-10
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MODIS Atmosphere Team C6 Schedule

MODO6 Cirrus Reflectance and NIR PW
— First MODAPS test date: 8-31-10
— Number of primary tests: 1

— Nominal date of final primary test: 10-31-10

MODO04 Aerosol (dark target)
— First MODAPS test date: 4-15-10
— Number of primary tests: 4

— Nominal date of final primary test: 10-31-10

MODO04 Aerosol (deep blue)
— First MODAPS test date: 9-15-10
— Number of primary tests: 1

— Nominal date of final primary test: 10-31-10

MODO0S Level-3
— First MODAPS test date: TBD
— Number of primary tests: TBD

— Nominal date of final primary test: TBD (~2 mos. after final L2 file specs)
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MODIS Atmosphere Team On-line Tracking & Documentation
(modis-atmos.gsfc.nasa.gov/team/, led by B. Ridgway)
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MODIS Atmosphere Team On-line Tracking & Documentation

(modis-atmos.gsfc.nasa.gov/team/)

MODIS Atmosphere Team Documents: PGE06 OD Tests
Updated: 01/20/2010
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MODIS Atmosphere Team On-line Tracking & Documentation

(modis-atmos.gsfc.nasa.gov/team/)

Example Test System Documentation (G. Wind)
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MODIS Atmosphere Team On-line Tracking & Documentation

(modis-atmos.gsfc.nasa.gov/team/)

MODIS Atmosphere Team Documents: PGE06 OD Tests
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MODIS Atmosphere Team On-line Tracking & Documentation

(modis-atmos.gsfc.nasa.gov/team/)

Example Test System Quicklook Imagery (B. Ridgway)

l" u | r ¥ B 1 1 | -
I - - v o v v v v oo [

Cloud_Effective_Radius_1L_lce Mean Mean asez2a-222  Particle_Radius

--.[n....: Effective_Radins_ 3621 ke Mesn_Mean

B oot _tstective_Radina 1821 koo QA Mican_Meas
O B Crowdt Effoctive Radins. 5631 Ligoid Mesn Mess

-.-llkui Pfoctive _Radian 0821 _Lagekd QA Meaz Mo
---}(M Efectrve_ Radins_JL e Mesa Meosn

I et _mtective_Radian 11 toe QA Misan Mens
--. Cload _Efectrve_Radion 1L Laguid Meoan Meas
[ o @ "FC:“&Z.:.‘?—RZ'..T?_{;:I'E:’G;.‘.' Mean
---,n«.a,l;a«mc Rstlu Ccﬂcu-d .\kn )uu
I R B oot Effective Radins Combined QA Mews Mew

--. Cload _Nfective _Radion_ke _Mesa Meas

---ECM Effectrve_Radion ke QA N&u Meas
B R R et Pfcrive Rading 1iomid Mosn Moss

S. Platnick, MODIS Atmosphere Team Summary, Plenary, 28 Jan 2010




MODIS Atmosphere Team On-line Tracking C6 Plan
(http://modis-atmos.gsfc.nasa.gov/products_ COO6update.html)

Y Proposed MODIS-Atmosphere Collection 006 Changes
MODIS A' mosphefe A Version 22 (17257300
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» Over Land:
Collection 006 Update

A) Madify maps for assigning aerosol models over land!

The document below descn Due 10 a lack of sensitivity to aerosol absorption, the over-land retrieval must
OLLECTION 6 UPOAT v B assume aorosol type, For COOS5, aerosal type was assigned, based on a glodal map of
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ACQUTTION condiions, In C00S, surface reflectance parameterization was based on small set of
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vegetation condition (NOV1), and scattering angle, For C006, the global
MOF PPN S parametenzation will be modfned 1O COMect Systematic Diases in particular locations,
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Based on validation studies of CO0S products, the folowing derived aerosol sxe
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(and L3) processing:
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D) Ronamed SOSs

“Cloud Fractinn Land” herorses “Asenacl Cload Frastinn Land*®
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Level-3 Lessons-Learned: One Size Does Not Fit All

e |ssues?

Aggregations strategies/choices

— Daily aggregation: true daily (allow for multiple orbits) or
“instantaneous”?

— Definition of day beginning and end? [Greg Leptoukh]
— Grid (equal angle, equal area)
— L2 algorithm choices/QA weightings?
— Acceptable view angle range?
— Multiday aggregation weightings (pixel count)?
— Consistency with heritage gridded data sets?
— Data sets for specific users/uses
o climate models

o comparisons with other data sets (e.g., ongoing GEWEX cloud
comparison project w/MODIS, ISCCP, AVHRR, HIRS, ...).
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View Angle Dependencies on Cloud Amount Properties
Brent Maddux et al.

Cloud Fraction vs View Angle

* 7 years of Aqua/Terra

Cloud Fraction vs Sensor Zenith Angle
* 16% increase from near

nadir to edge of scan

X
* View angle effect not S .
constant for all cloud ks
© a4
types s
-g 62
o 7
O = -
" /
56(;» 1 25 & B

Sensor Zenith Angle
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Near Nadir Near Edge of Scan
Cloud Fraction (%)

o Ap—

Cloud Properties:

Nadir vs. Edge of Scan
(Brent Maddux)

200 375 550 775 900

* Changes are not uniform

* Largest changes in CF
aren’t the same as largest
changes in optical
properties

* Near Nadir: <10°
* Near Edge of Scan: >50°
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Multiday Aggregation Sensitivity Example
Global Mean AOD from “Giovanni”: MODO08 monthly (M3) vs.
Independent calc. from MODOS8 daily (D3) (Rob Levy et al.)

LAND OCEAN
% | n 024
% e ot Daily §oz
gom' L .‘:gf,. ,{ 2 ¢ Dady
1 Wik b | fem
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", ¢ Y s Y,
@ :a:: H '.;’§ J 3om~ i\%‘w"
o .
% "0, ANy ¥
v o Monthiy r 1 - an Monthly
J FM A M) J ASOND J FM AMJ J ASOND
Morh of 2000 Month of 2003

e >10% difference in D3 aggregation vs M3!
e Due to pixel-weighting in M3 computation => inherent clear
sky bias (that’s where retrievals are made)
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ACD (o 0,55 wm)

Multiday Aggregation Sensitivity Example
Other Weightings => Other Results
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With “Reasonable” Choices,
Global means can vary by 40%
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Example ISCCP-MODIS Comparison: Optical Thickness
(R. Pincus)

MODIS (linear mean)

ISCCP mean t

5 12 8
Optical thickness

MODIS (logarithmic mean)
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Flexible Aggregation Approaches

* AVHRR PATMOS-x, Andy Heidinger (NESDIS/UW CIMSS)
— L2 —> L2g (nearest neighbor gridding, e.g., 0.2°)
— Users can aggregate directly from L2g as they see fit

* MODATML2

— Selected data sets from all MODIS Atmosphere Team products at 5 and 10 km
resolution (1 km data sets sampled to 5 km in a manner consistent with L3
code)

— Useful for correlative studies, smaller data set for use in multi-month/year
studies

— Can/has served as basis for research L3 aggregations

— C6 ATML2 plan: update with any needed SDSs/QA with eye towards enabling
research L3 aggregations

* Future?
— Near term: work towards research tools to access MODATML2/L2g

— Ultimately: data sets and tools with which users can select from a base set of
aggregation choices
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Data Sets for Specific Users

Example: Global Cloud Data Set for GCM Evaluation
(R. Pincus, U. Colorado/CIRES, et al.)

User issues in comparing model cloud fields with MODO0S8

- “Which data sets to use”? (MODO08 has many hundreds of scalar and
1D/2D data sets)

— “How best to compare data sets with model cloud fields?”

- “What am | suppose to do with HDF”? Tools developed for netcdf+
metadata conventions are standard in the GCM community; other data
sets are being provided as netCDF gridded data for use in model
comparisons (ISCCP, CloudSat, CALIPSO, etc.).

Need to recognize that sometimes you have to go to the user, not expect
(force) the user to come to you.

— giving people the data we want them to use makes it harder for them
to misuse the data
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Data Sets for Specific Users

Example: Global Cloud Data Set for GCM Evaluation, cont.
(R. Pincus, U. Colorado/CIRES, et al.)

MODIS Cloud Simulator has recently been developed. Similar approach as ISCCP
cloud simulator (Klein & Jakob, 1997).

As model runs, it simulates (in a manner consistent with the MODIS cloud
algorithms) a variety of cloud products, AND generates L3-like statistics for
comparison with MODOS.

— cloud fraction, cloud-top pressure, optical thickness, effective particle radius,
liquid/ice phase, water path, joint optical thickness/cloud top pressure
histogram

Available as part of COSP: CFMIP (Cloud Feedback Modeling Intercomparison
Project) Observational Simulation Package (COSP 1.2) community tool

— To be used in climate model assessments IPCC 5th Assessment Report (AR5)

— Thoroughly tested by GFDL, given directly to 3 other groups
— COSP includes ISCCP, Cloudsat, Calipso, MISR, TRMM, et al.

— paper for BAMS describing simulator and its interpretation
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Some Summary Points

We are gaining a reasonably good understanding of algorithms and their
uncertainties (A-Train comparisons, AERONET and other ground-based
instruments, aircraft/field campaigns, theoretical studies, ...).

C6 plans are addressing known issues and incorporating recent research
results. Plan document and test schedule/results available on-line.

Level-3 isn’t that easy. Need for new approaches and thinking “outside the

n”

box”.
Integrating with historic/future data sets won’t be easy either.

— Algorithm continuity through “lowest common denominator”
approach, merged data records of varying quality, different
approaches for different science questions/communities (similar to L3
issues), ...

Some things get more difficult with age. Instruments have performed well
but in the future will no doubt require careful monitoring of L1B and
impact on L2+ algorithms, critical for establishing climatologies and trend
analysis.
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