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Will try to answer everything today,
but you can always email me with questions at
Paul.A.Hubanks@nasa.gov
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Part 1:

MODIS-Atmosphere Level-3 Product Review
(MODOS)



What is Level-3 (L3)?

First, let’s review Level-1B and Level-2. T

Level-1B (L1B) denotes calibrated, geolocated instrument data
processed to sensor units stored at a granule-level scale. Each
L1B granule (36 spectral bands) is stored in a separate HDF file
each covering a 5 minute time interval.

Level-2 (L2) denotes “science products” that are derived from B, ! E e
the L1B data and other ancillary data on a granule-level scale. Ui
Each L2 granule (with multiple science parameters) is stored in y TN .

a separate HDF file each covering a 5 minute time interval.

,,,,,,

Level-3 (L3) denotes “science products” that are derived from
L2 granule-level science products and then mapped to uniform
space/time grid scales. (For MODIS Atmosphere, that’s global
maps at daily or multiday time scales).
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What are M-A Level-3 (L3) Characteristics?

Global Gridded Products at daily or multiday temporal scales

For MODIS-Atmosphere L3:
L3 data uses “Equal Angle” projection (poles are distorted) *
Each L3 grid cell is 1x1° (~12,000 km?at Equator < 100 km?at Poles )
Each L3 map is 360x180 pixels (360 pixel width & 180 pixel height)
Daily (D3), 8-Day (E3), & Monthly (M3)

* Note that Hammer-Aitoff elliptical projection images are available on the website for Monthly (M3)
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Some Strengths of Standard Level-3:
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Some Limitations of Standard Level-3:

Aerosol_Scattering_Angle_Pixel_Counts 01Jul2003
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L3 Sub-sampling Impact

Product Data Geolocation L2 Input Pixels (Max) Impact
Family Resolution Resolution per 1° Grid (Equator)
Aerosol 10km 10 km 121 out of 121
04
Water Vapor 1 km 5 km 484 out of 12,231 Yes
05
Cirrus Detection 1 km S5 km 484 out of 12,231 Yes
06 CD
Cloud Top Properties 5 km 5 km 484 out of 484
06 CT
Cloud Optical Properties 1 km 5 km 484 out of 12,321 Yes
06 OD
Atmosphere Profile 5 km 5 km 484 out of 484

07




The MODIS-Atmosphere L3 Products

Nearly 200 science parameters and well over 1,000 statistical SDS’s

Derived from:

1.
2.
3.
4.

Aerosol Product (04 L2)

Water Vapor Product (05 _L2)

Cloud Product (06_|_2) *Note that 06_L2 includes some Cloud Mask Product (35_L2) parameters
Atmosphere Profile Product (07 _L2)

Statistics can include:

1.
. QA-weighted Mean and QA—weighted Standard Deviation (using L2 QA Confidence Flags)

©oONOU A WN

Slmple Statistics (Mean, Minimum, Maximum, Standard Deviation)

Log Mean and Log Sta ndard Deviation (used for Cloud Optical Thickness)

Mean Uncertainty and Log Mean Uncertainty (if uncertainty is computed at L2)
Fraction of pixels that satisfy some condition (e.g., cloudy vs. clear)

Pixel Counts that satisfy some condition (e.g. liquid water vs. ice clouds)

Histograms of the categorical quantity within each grid box (1 Histograms)
Histograms of the confidence placed in each measurement (confidence Histograms)

. Joint Histograms and/or Regressions derived from comparing one science

parameter to another, statistics may be computed for a subset that satisfies some
condition. (Joint Histograms and/or Regression Statistics)



A brief note about

Aerosol Parameter/SDS Name Changes
in the C6 Level-3 Products



Aerosol SDS Name Changes in the C6 Level-3 Products

http://modis-atmos.gsfc.nasa.gov/products_CO06update.html

Level-3 Aerosol Parameter Mapping Table (C005/051 to C006)

Input L2 SDS New C006 L3 SDS L3 Statistics
Aerosol_Scattering_Angle S, PC, HC
Aerosol_Optical_Depth_Land_Ocean S, PC, HC
Aerosol_Avg_Cloud_Distance_Land_Ocean S, PC
Input L2 SDS New C006 L3 SDS L3 Statistics
Aerosol_Optical_Depth_Land S, QA, HC
Aerosol_Number Pixels Used Land S, QA, HC
Input L2 SDS New C006 L3 SDS L3 Statistics
Deep_Blue_Aerosol_Optical_Depth_Land S, HC
Deep Blue Aeroscl Optical Depth 550 Land S, HC
Deep_Blue_Angstrom_Exponent_Land S, HC
Deep_Blue_Single_Scattering_Albedo_Land S, HC
Deep_Blue_Number_Pixels_Used 550 _Land S, HC
AOD_550_Dark_Target Deep Blue_Combined S, HC
Input L2 SDS New C006 L3 SDS L3 Statistics
Aerosol_Optical_Depth_Average_Ocean S, QA, HC
Aerosol_Optical_Depth_Small_Ocean S, QA, HC
Aerosol PSML003_Ocean S, QA, HC
Aerosol_Optical Depth_by models_ocean S, QA
Aerosol_Number Pixels Used Ocean S, QA, HC

NEW JOINT HISTOGRAMS.

Input L2 SDS #1 Input L2 SDS #2 New C006 L3 SDS L3 Statistics
Aerosol AE1 Ocean Joint Histogram_vs Opt Depth JH only
Aerosol_AE2_Ocean_Joint_Histogram_vs_Opt Depth JH only
Aerosol_OD_Ratio_Small_Ocean_055_Joint_Histogram_vs_Opt_Depth JH only

L3 Statistics Key: S=Simple QA =QA Weighted HC =Histogram Counts PC = Pixel Counts JH = Joint Histogram
LS.



An Inventory of the SDS’s
in the C6 Level-3 Products

Documentation that follows is for Daily (D3) only
(E3 and M3 are very similar)



Summary of Statistical SDS’s in the L3 Daily Product (08 D3)

http://modis-atmos.gsfc.nasa.gov/products_CO06update.html
http://modis-atmos.gsfc.nasa.gov/MODO08_D3/format.html

L3 Daily Global (08 _D3) Statistics
Collection 006 Updates
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New C6 Solar Zenith Angle

using CTP definition of “Daytime” (Solar Zenith Angle < 85°)
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New C6 Aerosol Optical Depth Land and Ocean

Standard_Deviation
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Standard_Deviation

Aerosol_Optical Depth_Land_Mean (0.47 microns) 21Dec2005
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New C6 Aerosol Optical Depth Land

Standard_Deviation

Aerosol_Optical Depth_Land_Mean (0.47 microns) 21Dec2005
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Standard_Deviation

Aerosol_Optical Depth_Average Ocean_Mean  (0.47 microns) 21Dec2005

MODIS/Aqua  MYD08_D3.A2005355.051.2009051.2009046160939. hdf




New C6 Aerosol Optical Depth Average Ocean

Standard_Deviation
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New C6 Deep Blue Aerosol Optical Depth Land
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Now let’s take a look at the
New C6 “Combined” Deep Blue + Dark Target
Aerosol Optical Depth (AOD)
at 0.550 microns



New C6 Aerosol Optical Depth (AOD) Average Ocean (0.550 microns)
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New C6 Aerosol Optical Depth (AOD) Land (0.550 microns)
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New C6 Deep Blue Aerosol Optical Depth (AOD) Land (0.550 microns)

Standard_Deviation
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New C6 “Combined” Deep Blue + Dark Target AOD

Standard_Deviation

AOD_5650 Dark_Target_Deep_Blue_Combined_Mean (0.55 microns) 21Dec2005
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New C6 Water Vapor (NIR) Clear (& Sunglint)
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Derived from L2 Cloud (06_L2)
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New C6 Cloud Top Temperature (Daytime)
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New C6 Cloud Top Temperature Nadir (Daytime)
using “Nearer-Nadir” (Sensor Zenith Angle <32°) Pixels Only
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Question:

DID THE “NADIR VIEW” DAILY (D3)
MAKE A DIFFERENCE IN THE MONTHLY (M3) MEAN?



Q: DID THE “NADIR VIEW” MAKE A DIFFERENCE IN THE MONTHLY MEAN?

New C6 Cloud Top Temperature (Daytime) -- Monthly Mean
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A: YES, MORE VARIATION IN CTT’s AT NEARER NADIR VIEWS

New C6 Cloud Top Temperature Nadir (Daytime) -- Monthly Mean
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Derived from L2 Cloud (06_L2)
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Derived from L2 Cloud (06_L2)
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New C6 Cloud Optical Thickness (Liquid Water Clouds)
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New C6 Cloud Optical Thickness PCL (Liquid Water Clouds)
PCL = Partly Cloudy Retrievals Only
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Derived from L2 Cloud (06_L2)
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New C6 Cloud Optical Thickness (Liquid Water Clouds)
Primary 2.1 micron Retrieval
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New C6 Cloud Optical Thickness (Liquid Water Clouds)
3.7 micron Retrieval
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New C6 Cloud Optical Thickness (Liquid Water Clouds)
1.6 micron Retrieval
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New C6 Cloud Optical Thickness (Liquid Water Clouds)
1.6 / 2.1 micron Retrieval
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Derived from L2 Atm Profile (07_L2)
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[Note: Low (Sfc-680 hiPa) & High (440-10 hPa) def'n changed from C51 to C6]
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Total_Ozone
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Total_Totals

03.

Lifted_Index

04.

Atmospheric_Water_Vapor

05.

Atmospheric_Water_Vapor_Low

06.

Atmospheric_Water_Vapor_High

07.

Retrieved_Temperature_Profile




(In C5 "Low” was Surface to 920 mb)

Atmospheric_Water_Vapor_Low_Mean 21Dec2005
. = . . I?.SD
e’ R sy Nse2
3.75
1.88
. 2 0.00
MODIS/Aqua  MYD08_D3.A2005355.051.2009051.2009046160939. hdf cm

Hean

Standard_Deviation

o mouse over statistic bars




New C6 Atmospheric Water Vapor “Low”

(In C6 "Low” is Surface to 680 mb)

Atmospheric_Water_Vapor_Low_Mean 21Dec2005
R— 7.50

5.62
3.75

1.88

£0.00
MODIS/Aqua MYDO08 D3.A2005355.006.2014262121341 hdf cm

Hean

Standard_Deviation

o mouse over statistic bars




More about Level-3

Want to emphasize the
Importance of the local attributes attached to each SDS
which can be found in the CDL File Spec and/or the HDF File itself

(HDF Files are self describing!)



The “Inner Workings” of Level-3

1. FourlL3 PGE’s are required: Tile (interim 5° latitude strips), Daily, Eight Day, Monthly
MODIS Atmosphere L3 software was designed using “generalized logic”
- No special cases. KIS “Keep it Simple” to reduce software maintenance and “spaghetti logic”
- Statistics are computed the same way each time (a few “fixed case” choices sometimes offered)
3. Logical Branching in L3 software is determined through “local attribute” settings
- local attributes can be seen/read in the Common Data Language (CDL) File Spec (see M-A website)
- local attributes are also attached to each Scientific Data Set (SDS) in the HDF File itself (self described)

Pros:

Upside is the L3 SDS’s never get “out of sync” with the File Spec. Which can happenin L2.

File Specs (including Local attributes attached to each SDS) will tell 90% of the story on processing.
(The other 10% can be gleaned from the L3 Algorithm Theoretical Basis Document (ATBD).)

The operational software, in this case, is easier to maintain, with fewer changes needed.

Cons:

- Downside is huge File Specs (and sometimes time consuming effort needed for changes)

- File Specs for each L3 PGE are around 25,000 lines in length (close to 100,000 lines total)

- Have to be meticulous when editing. 90% of the maintenance and updates are done in the File Specs.

Upshot: Local attributes attached to each SDS gives info on “how “ (& “what”)



Some Key Local Attributes of Level-3

“How do | unpack L3 data from HDF Files?”

Cloud Top Temperature Mean ( ¥Dim:modOA8
Cloud Top Temperature Mean:long name = "Cloud Top Temperature:
Cloud Top Temperature M
Cloud Top Temperature M
Cloud Top Temperature M

u_l

n:units = "Degrees Eelwvin

n:valid range = ( 2 Iz

FillValue = -5555s ; How to Unpack the HDF data
cale factor 1.0

[V} u_l u_l
3 A

Cloud Top Temperature M
Cloud Top Temperature M
Cloud Top Temperature M
Cloud Top Temperature W
Cloud Top Temperature W
Cloud Top Temperature M
Cloud Top Temperature M
Cloud Top Temperature M

| offset =
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"Real" ;
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“ FillValue” is the value of the Fill or Missing data that should be thrown out before descaling.

The local attributes "scale_factor" and "add_offset" are used for the conversion of stored integer data to geophysical floating point
numbers. The implementation follows conventional HDF usage (See HDF Users Guide)

float value = scale_factor * ( stored integer - add_offset )
float value = 0.01 * (10000 - (-15000) )
float value = 250.0 Degrees Kelvin

The units of the derived floating point value is indicated by the "units” local attribute also provided.

Note the "valid_range" values apply to the packed data (before descaling). It is obtained from the L2 input file specification.
However it should be remembered that no "valid_range" screening on the input L2 data is performed in L3.



Some Key Local Attributes of Level-3

If you are confused by the SDS Name, try reading the “long_name” local attribute!

( YDim:modl 11n i =
_Fract :long name = ow/ice under thin clouds only (using spectral

ich cannot detect snow under thk clds). Flag hardwired to snow over Antarctic land (Day): Mean Fraction" ;
1 S al Under Thin units = "non
B 5 Thin_ :valid range ; “long_name” can provide

- Thin Clouds g - useful added information!
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]
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Thin Clouds Day:

Note there is a character length limit on SDS names. So sometimes SDS names do not provide enough detail.
Always look at the “long_name” local attribute for added information.

Also with the “Derived_From_Level 2 Data_Set” given for each SDS, you can always refer back to the Level 2 input file
For added information



Level-3 SDS Statistic Suffix’s

Scientific Data Set (SDS) Statistical “Suffix’s” occasionally “tell a story”.

In D3, the mean statistic has an SDS suffix of “ Mean”, which defined as the
subsampled mean of the L2 input pixels (which meet the specified criteria).

In , the mean statistic has an SDS suffix of “ ” which was initially
implemented with the thought that it might help data users remember that it’s the
“mean of a mean” or “Mean of the Daily Mean”.

There are 3 options on how the E3/M3 “Mean of the Daily Mean” is computed:
1. Unweighted Mean

2. Pixel-Weighted Mean
3. Pixel-Weighted Mean with Pixel Count Screen

Weighting Options are set in the “local attributes” (can be viewed in the CDL File Spec, or can be read from the HDF file itself)

An Obvious FYl: Note that Histograms and Joint Histograms are never weighted (makes no sense) they are simple counts.



Mean Statistic Weighting Options in E3 and M3

1. Unweighted Mean
2. Pixel-Weighted Mean
3. Pixel-Weighted Mean with Pixel Count Screen

Case 1 Example:

o _Land on_Levels: , ¥Dim:mod - 1 s -
"Corrected aerosol optical depth (Land) at 0.47, 0.55, and 0.66 microns: Mean of Daily Mean" ;

"Rerosol Optical Depth Land Mean" ;

n:
n:
n:
n:
n:
n:
n:
n:
n:
n

n

n:
n

n

n:
n:
n:




Mean Statistic Weighting Options in E3 and M3

1. Unweighted Mean
2. Pixel-Weighted Mean
3. Pixel-Weighted Mean with Pixel Count Screen

Case 2 Example:

YDim:mod

:long name :
= n

:Weighting = a
:Weighted Parameter Data Set

Cloud Retrieval Fraction Liquid Pixel Counts" ;




Multiday (E3 and M3) Statistics

One final note about Standard Deviations in the Multiday.

We have 2 Standard Deviation statistics stored in the E3 and M3,
with these SDS suffix’s:

1. Mean_Std
2. _Std_Deviation_Mean



How do you order L3 Data?



Acquire MODIS Atmosphere Level 3 Data

For downloading few files
or monitoring processing progress,
FTP is useful:

ftp://ladsweb.nascom.nasa.gov/allData/6/

= NASA Earth Data Data Discovery v

@ GODDARD SPACE FLIGHT CENTER

LAADS Web

Level 1 and Atmosphere Archive and Distribution System

+ HOME - DATA + IMAGES. +ToOLS + HELP

For larger orders, or sub-setting data,
use the LAADS website:

http://ladsweb.nascom.nasa.gov/data/search.html




What do the HDF filenames mean?



HDF filename “field” structure

Note that for E3 and M3 HDF Files, the “Data Date” YYYYDDD, denotes the start day for
the multiday period. For E3, the beginning of the 8-day period is always reset to 001 for
a new year; and the previous 8-day period runs for the full 8 days (overlap is possible).

How to Track MODIS Data File "Versions" (Important for Tracking Problems and Fixes)

Problems and fixes in MODIS Atmosphere Product HDF files can be tracked i
the Product Generation Executive [PGE) Version Number that can i f v HDF file using the command:
nedurmp -k ¥ hdf
2. the HDF File "Production Date"

The HDF File "Production Date", which is the date the HDOF file was actually g found in the HDF filename
itzelf (shown in green color below):

| Preduct Names evel 2 Product Hames
Level = COuUct I Level J SOUC N 5

MODOG_L2. AYYYYDDD. HHMM . WV, YYYYDDDHH MMSS. hadf MODO3_D3.AYYYYDDDVW.YYYYDDDHH MMSS. hdf

MODOE_ L2 = Earth Science Data Type Name MODO8_D3 = Earth 3cience Data Type Name
A= Data Date [A = Acquisition) A = Data Date [A = Acquisition)
YYYYDDD = Data Year and Julian Date YYYYDDD = Data Year and Julian Date
HHMM = Data Hour & Minute Start Time VWV = Collection Version
VVV = Collection Version YYYYDDDHHMMSS = Production Date [& Time)
YYYYDDDHHMMSS = Production Date |& Time| hdf = Suffix denoting HDF file
hdf = Suffix denoting HDF file

Mote that 1.) all times are UTC time i 2.} the DDD in the date denctes the Julian Date (001-36
MODO06_LZ (or MODOS_D32) prefix is only ‘MYDO4_L2, MODOS_L2, MYDDS_L2, MYDOG_L2, atc

MOD08_E3, MYDOB_E3, MODOB_M3, MYDOS_M substitutea )




Where can | find more detailed information
on MODIS-Atmosphere Level-3?



Users should review the MODIS-Atmosphere
L3 Algorithm Theoretical Basis Document

http://modis-atmos.gsfc.nasa.gov/MODO08_D3/atbd.html




End of Part 1!



Part 2:
MODIS-Atmosphere Website Overview



MODIS-Atmosphere Web Site

http://modis-atmos.gsfc.nasa.gov
Highlights

Images:

a. L1 & L2 high-res global mosaics [Subset of L1 & L2 SDS’s -- Mapped Globally w. Zoom Capability]
b. L1 high-res Granules [3 channel RGB, daytime only, mapped]

c. L3 standard: D3 & E3 (native LL) ; M3 on two projections (LL & HA) [Subset of Stats Only]

Documentation:

a. Processing and Data Availability Calendar

b. Known Problems of C6

c. New Collection Documentation (C6 is most recent)

d. Other Resources: File Specs, QA Plan, ATBDs, Users Guides, Science Papers



Home Page

(navigation primer)

http://modis-atmos.gsfc.nasa.gov
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# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AEROSOL HzO VAPOR CLOUD PROFILE CLD. MASK JOINT {Level-2 Products)

DALY EIGHT DY MONTHLY (Level 3 Products) | ALBEDO MOV ECOSYSTEM [Level:3 Anciflary]

Collection 6 (C6) News

Introduction

Overview

ptual and pre
models, it is vital to moni properties. T

ution, and near
and monitor th

Feature L1B Granule Image

Armageddon-li st Storm

MODIS Atmosphere Spotlight

Tems Data T

What are MODIS Data "Collectio




Products Section:
Calendar Page

(Data Processing and Availability Calendar)

http://modis-atmos.gsfc.nasa.gov/products_calendar.html



MODIS Aimosphere 4 ° TN

# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AERCSOL H2O VAPOR cLoun PRCFILE CLD. MASK JOINT {Level-2 Products)

DALY EIGHT DAY MONTHLY [Level3 Products) | ALBEDO NDVI ECOSYSTEM {Level-3 Anciflary]

PRODULTS Processing and Availability Calendar

OVERVIEW
AVAILABILITY CALENDAR
GOLLECTION 006

COLLECTION 051 [ I

GOLLEGTION 005 rrr ot History{] PoE70 History ]
ACOUISITION T~ El

HOF FILENAMES 0
FLOW DIAGRAM

=006 =006 (Reprocessing Soon) =031 =051 (No Deep Blue) = Not Yet Processed = No Instrument Data 5.0.1= PGE Version

I—T!— l_l_




Products Section:
Collection 006 Update Page

(Summary Changes)

http://modis-atmos.gsfc.nasa.gov/products COO06update.html



MODIS Atmosphere & ° TN

# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AEROSOL Hz2O VAPOR CLouD PROFILE CLD. MASK JOINT {Level-2 Products)

DY EIGHT DY MONTHLY (Level 3 Products) | ALBEDO NDVI ECOSYSTEM [Level:3 Anciflary]

PRODUCTS Collection 006 Update

OVERVIEW e e elow e ectio ) g o all L2 and
AVAILABILITY CALENDAR

COLLECTION 051

COLLECTION D05 o « | Presentation #1:

ACOUISITION Overview of Collection 6 Atmosphere Products and Level-1B Calibration
HDF FILENAMES even Platnic

FLOW DIAGRAM

Presentation £
'w of Collection 6 Dark-Target Aerosol Product

Presentation #
Collection 6 ‘e-Deep Blue’ Aerosol Products
by Andre aye hristina Hsu

C6 Level-2 Change Documentation

C6 Level-3 Change Documentation

Parameter Mapping

6 Level-3 CDL File Specifications




Images Section
(L1, L2, L3 Images)

http://modis-atmos.gsfc.nasa.gov/IMAGES



MODIS Atmosphere & * TGN

ES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

# HOME PRODUCTS

MONTHLY

(Level3 Products) |

JOINT [Levet 2 Products)

ALBEDO  NDVI  ECOSYSTEM  (Level3Ancilary]

S 2
L1 & L2 HL-RES GLOBAL
L1B GRANULES

L3 LOW-RES DAILY

L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY

Global Browse of MODIS Atmosphere

Select a Satellite/Collection:

@ Aqua, Collection 6
Agua. Collection 5
Terra, Collection 5

Images Availability:

Collection 6, 2002185 -
Agqua: 2010365
Collection 5, 2011269 -
Aqua:

Collection 3, 2011269 -

Terra:

Enter the dates:
2014243  Start date
2014253 End date
(Format: YYYYDDD)

Submit Selection

Calendars:

2002365 2003001 - 2003365 2004001 - 2004366 2005001 - 2005365 2006001 - 2006365
2011001 - 2011365 2012001 - 2012366 2013001 - 2013365 2014001 - 2014253

2011365 2012001 - 2012366 2013001 -2013365 2014001 - 2014255

2011365 2012001 - 2012366 2013001 - 2013365 2014001 - 2014254

Aqua, Collection 6

RGE True Color Image RGB False Color Image Cloud Fraction from Cloud Top Temperature Cloud Top Pressure Cloud Optical Thickness Cloud Effective Radius Cloud Phase Infrared Cirrus Reflectance Aerosol Optical Deptl
MYD09 MYD09 Cloud Mask MYD§_L2 MYDO06_L2 MYDO06_L2 MYD§_L2 MYDO06_L2 MYDO06_L2 Land and Ocean
MYDO06_L2 MYDO04_L2

i

b Yig
RSSO % X




produces near “True Earth Color”

3

4

‘B=1:

L1B Composite Image




Cloud Optical Thickness: “warm” (ROY) color bar for liquid ”“cool” ( ) color bar for ice




Clickable Zoom of L1B Composite

Aqua NOBIS Trie Ca‘rofllmége-ESD MYDﬂ‘Q *-M"’
‘sps: Surfacé’ﬁeﬂ%?anca?iaand 1,4,3
Sehsor ﬂcqms‘ﬂlon Ofte: 20141 05’10"‘

‘s Colle‘cnon 005 : =




Clickable Zoom of Cloud Optical Thickness
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# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AEROSOL HaO VAPOR CLoun PRCFILE CLD. MASK JOINT {Level-2 Products)

DALY EIGHT DAY MONTHLY [Level3 Products) | ALBEDO MNDVI ECCSYSTEM {Level-3 Anciflary]

IMAGES - L1B Granule Images

L1&1L2 HHRES GLOBAL

1. Select MODIS Platform and Viewing Interf; for Browsing L1B Granule Images:

L1B GRANULES AQUA Platform TERRA Platform

L3 LOW-RES DAILY
L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY
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# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AEROSOL HaO VAPOR CLoun PRCFILE CLD. MASK JOINT {Level-2 Products)

DALY EIGHT DAY MONTHLY [Level3 Products) | ALBEDO MNDVI ECCSYSTEM {Level-3 Anciflary]

20 September 2014 (Day 263) 3 HELP

L1&1L2 HHRES GLOBAL

L3 LOW-RES DAILY
L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY

August
July

February
January

2011
2010




MYD021KM:A2014263.0530.005.NRT.hdf b : A
Aqua MODIS Truecolor Sceng 4 aiwan Cat 1 Hurricane Fu ng-Wong
' China _. -5 !




UNG-WONG IMPACTS
SAT PM-MON

MOUNTAINS: 250 mm
(LOCALLY 500 mm)

b = . £
STRONGEST WINDS At}
@AccuWeather.oom 13:152 09/19/2014




MODIS Atmosphere "

# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AEROSOL HaO VAPOR CLoun PRCFILE CLD. MASK JOINT {Level-2 Products)

DALY EIGHT DAY MONTHLY [Level3 Products) | ALBEDO MNDVI ECCSYSTEM {Level-3 Anciflary]

First: Update Selections from Available Days for Aqua or Terra

L1&1L2 HHRES GLOBAL

Collection & Collection 51 Collection 5
;| Agus |
P E‘GMY Year: 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
13 LOMLRES MONTHLY h: 01| [ez)| ez [o#] [os| [o| o7 os| [hosi]

L1B GRANULES

Next: Select a Parameter Group to Load Images for Aqua 2014 09 10 (Day 253)

Parame Group: Aerasal Global | Aerosolland | Aerosol Ocean Water Vapor | Cirrus
Cirrus | foud Top | Cloud Optical |  Profiles




MODIS Atmosphere "

# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AEROSOL

HaO VAPOR CLoun PRCFILE CLD. MASK JOINT {Level-2 Products)

DALY

L1&1L2 HHRES GLOBAL

L1B GRANULES

L3 LOW-RES DAILY
L3 LOW-RES EIGHT-DAY
L3 IONTHLY

EIGHT DAY MONTHLY [Level3 Products) | ALBEDO MNDVI ECCSYSTEM {Level-3 Anciflary]

First: Update Selections from Available Days for Aqua or Terra

Collection & Collection 51 Collection 5
- g

Select Parameter Group to Load Images for Aqua 2014 08 : Lat-Lon Equal-Angle Projection

Aerosol Global Aemso.’.r‘_and Aerosol ()cear.r Water Vapc.'r
Cirrus | Cloud Top | Cloud Opiical | Frofiles |

Select Parameter Group to Load Images for Aqua 2014 08 : Hammer-Aitoff Equal-Area Projection

Aerosol Global | Aerosolland | Aerosol Ocean Water Vapor
Cimrus | Cloud Top | Cloud Opiical | Frofiles
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# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AEROSOL HaO VAPOR CLoun PRCFILE CLD. MASK JOINT {Level-2 Products)

DALY EIGHT DAY MONTHLY [Level3 Products) | ALBEDO MNDVI ECCSYSTEM {Level-3 Anciflary]

Aqua Browse Imagery

L1&1L2 HHRES GLOBAL
L1B GRANULES

L3 LOW-RES DAILY
L3 LOW-RES EIGHT-DAY

L3 L smontHY - MYDO04_L2 Aerosol Global MYDO04_L2 Aerosol Land
MYDO04_L2 Aerosol Ocean
MYDO06_L2 Cirrus Detection MYDO06_L2 Cloud Top Properties
MYDO06_L2 Cloud Optical Properties MYDO07_L2 Atmospheric Profile

Return To Browse Menu Load Print Friendly Version

Atmospheric_\Water_Vapor_Mean_Mean 01Mar2003
7.50

'5.62

MODIS/Aqua MYDOB_M3.A2003060.006.2014261041932.hdf

Atmospheric_Water_Vapor_Low_Mean_Mean 01Mar2003
7.50

MODIS/Aqua MYD0B_M3.A2003060.006.2014261041932.hdf
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LE  CLD JOINT  |Level2 Froducts)

[Level3 Products) | ALBEDO ~ NDVMI  ECOSYSTEM  Level3 Anciflary]

L1 & L2 HHRES GLOBAL

L1B GRANULES

L3 LOW-RES DAILY

L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY

01Mar2003
-70.0

Cloud_Optical_Thickness_Liquid_Mean_Mean

none

01Mar2003
25

MODIS/Aqua MYD08_M3.A2003060.006.2014261041332.hdf microns
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FCL_Ice
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PCL_Ice
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Standard_Deviation
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Standard_Tleviation

|Uncertaint9_Hean
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Standard_Deviation

Standard Deviation

rofl mouse over statistic bars
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Standard_Deviation
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Standard Deviation

|Uncertaint5_Mean

Standard_Tleviation
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rofl mouse over statistic bars
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L1 & L2 HHRES GLOBAL

L1B GRANULES

L3 LOW-RES DAILY
L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY

LE  CLD JOINT  |Level2 Froducts)

[Level3 Products) | ALBEDO ~ NDVMI  ECOSYSTEM  Level3 Anciflary]

01Mar2003
-70.0

Cloud_Optical_Thickness_Liquid_Mean_Uncertainty

MODIS/Aqua MYD08_M3.A2003060.006.2014261041332.hdf

Cloud_Effective_Radius_Liquid_Mean_Uncertainty 01Mar2003
- TEm— -70.0

a

Ice
Undetermined
Combined

FCL_Ice
PCL_Undetermined
PCL_Conbined

Ice

Undetermined

PCL_Ice
PLL_Undetermined

Standard_Tleviation

Standard_Tleviation

Standard_Deviation

Standard_Deviation

|Uncertaint5_Mean

Standard_Tleviation

|Uncertaint9_Hean

Standard_Tleviation

Uncertainty_Hean

Standard_Deviation

Standard Deviation

rofl mouse over statistic bars

Standard_Tleviation

Standard_Tleviation

Standard_Deviation

|Uncertaintu,Mean

Standard Deviation

|Uncertaint5_Mean

Standard_Tleviation

Standard_Teviation

rofl mouse over statistic bars
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L1 & L2 HHRES GLOBAL

L1B GRANULES

L3 LOW-RES DAILY
L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY

LE  CLD JOINT  |Level2 Froducts)

(Level3Procucts) | ALBEDO  NDVI  ECOSYSTEM

Cloud_Opitical_Thickness_lce_Mean_Mean

MODIS/Aqua

01Mar2003
-70.0

Cloud_Effective_Radius_lce_Mean_Mean

MODIS/Aqua MYD08_M3.A2003060.006.2014261041332.hdf

01Mar2003
50

f1o0

microns

Undetermined
Combined

FCL_Ice
PCL_Undetermined
PCL_Conbined

Undetermined

PCL_Ice
PLL_Undetermined

|Uncertaint5_Mean

Standard_Tleviation

|Uncertaint5_Hean

Standard_Tleviation

Standard_Deviation

Standard_Deviation

|Uncertaint5_Mean

Standard_Tleviation

|Uncertaint9_Hean

Standard_Tleviation

Standard_Deviation

Standard Deviation

rofl mouse over statistic bars

|Uncertaint5_Mean

Standard_Tleviation

|Uncertaint9_Hean

Standard_Tleviation

Standard_Deviation

|Uncertaintu,Mean

Standard Deviation

|Uncertaint5_Mean

Standard_Tleviation

Standard_Teviation

rofl mouse over statistic bars
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# HOME PRODUCTS IMAGES DATAISSUES MEWS SIAFF FORUM REFERENCE TOOLS HELP
LE  CLD JOINT  |Level2 Froducts)

[Level3 Products) | ALBEDO ~ NDVMI  ECOSYSTEM  Level3 Anciflary]

L1 & L2 HHRES GLOBAL
L1B GRANULES

L3 LOW-RES DAILY

L3 LOW-RES EIGHT-DAY Uncertainty_Mean Standard_Deviation

L3 LOW-RES MONTHLY Tce Standard_Tleviation

Cloud_Opiical_Thickness_lce_Mean_Uncertainty 01Mar2003 TFict et Stondard Doviation
_70.0 Combined Standard_Deviation

|Uncer‘taint5_Mean Standard_Tleviation

- FCL_Ice |Uncer‘tainty_l*|ean Standard_Tleviation
PCL_Undetermined Standard_Deviation
PCL_Conbined Standard Deviation

rofl mouse over statistic bars

MODIS/Aqua MYD08_M3.A2003060.006.2014261041332.hdf

Uncertainty_Mean Standard_leviation

Ice Standard_Tleviation

Cloud_Effective_Radius_lce_Mean_Unceriainty 01Mar2003 (PR Stondard Doviation

o T _70.0 [Uncertainty_Hean Standard_Deviation
" PCL_loe |Uncer‘taint5_Mean Standard_Tleviation
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rofl mouse over statistic bars

MODIS/Aqua MYD08_M3.A2003060.006.2014261041332.hdf




Data Issues Section

Known Problem Pages
of all Collection 6 L2 and L3 Products

http://modis-atmos.gsfc.nasa.gov/validation.html



MODIS Atmosphere & ° TG .

# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AEROSOL HzO VAPOR CLOUD PROFILE CLD. MASK JOINT {Level-2 Products)

DALY EIGHT DY MONTHLY (Level 3 Products) | ALBEDO MOV ECOSYSTEM [Level:3 Anciflary]

SeRitan s Known Problems (for Collection 6)

05_L2 Problems
08_L2 Problems
07_L2 Problems
38 L2 Problems Collection 006 Known Problems

SHE IR © = ks Sl oble e ere data product in
08_D3 Problems
08_E3 Problems
08_M3 Problems

08_E3 08_M3

Eight-Day  Monthly
Global Global

(Aerosol Product) Known Problems

® Three Minor Issues in Aerosol Data

. Non-populating Mean_Reflectance_Ocean SDS in some scenerios (04_L2): The SDS
_ ulsting when A Optical_Depth
Long Name descriptor omission (04_L2): There is an i
attribute for one parameter: PSMLOOZ_Ocean. It she
"Particles of the Small Mo
number concentrati f particles larger than 0
and it should read umn number concentra number per ar
larger than 0.02 micron "
Scan_Start_Time 5DS issue for 2km Aerosol (04_2K)
interpolation reutine to compute SDS "Scan_Start_Time"
granule has the correct start time. H tion error causes the start time
subsequent scans, and by the e = , the start time i

minues).
Impact:
Data Dates Affected 2-current

Platform Affected: Aqus Only

Problematic Data Corrected Data

PGE Version PGE Versi duction Dates

PGED4

Latest PGE Version Available (by Data Date)




MODIS Atmosphere & ° TG .

# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AEROSOL HzO VAPOR CLOUD PROFILE CLD. MASK JOINT {Level-2 Products)

DALY EIGHT DY MONTHLY (Level 3 Products) | ALBEDO MOV ECOSYSTEM [Level:3 Anciflary]

Stadtay ST Known Problems (for Collection 6)

04_L2 Problems
0512 Problems ]
08_L2 Problems
07_L2 Problems
38 L2 Problems Collection 006 Known Problems
ATML2 Problems
08_D3 Problems
08_E3 Problems
08_M3 Problems

ated with each MODIS Atmosphere data product in €

08_E3 08_M3

Eight-Day  Monthly
Global Global

sap

to the use ted L1B as input. The s

a
and reproce = Aqua data reco

Impact: High
Data Dates Affected:

Platform Affected: Aqus Only

Problematic Data

PGE Versio Production Dates PGE Version
: PGEO4 0 9 014) = 6.0

Latest PGE Version Available (by Data Date)




A Closer Look at the “Latest PGE Version Available” Graphic

Sample for PGEO6 (Aqua) that creates 06 L2 (Cloud Product) HDF Files:

Latest PGE Version Available (by Data Date)

Shawm halo = = h=ar rh=s arasch —urmirmarizing R = =+ D'ririd ~ar=mticon E E E reicm —ad to oroo
MO e o = 3 Da aIt grap = =] g u a2 |gatest Frodu Jenaratic eXaefutive | Fak arsic used to proguce
ar . i - 1 =l e - . . I . i .

o o B [ ' LT E = =w=iil=hb f=r muhlice distrib ar (dowm o= - +h S A=t =rrk Thic Aarachicrs
-2 o = i D L L a5 avallable Tor pulic aistrioutic mim oga a LAAlls data o a2 S grap =
ranracarntsticomn o = o A=t —ars = SIS e Sio diaa=stzhl —+ = ~lam ar ko - ] m reicim warias =scross Fh
eprasa SLCION gIves Lo d3ata users g su = Juide Ldigestale at a gdla = i 2 HFiiac Vars daries gafrnoss a2
—i 11|+ —r A=t rercord. Eacrhk E reicm Crontsine = B =t = =rd imorovments and =Ro -ara d=ts A=

It 2gar data record. £ Flac Vaersio Co = S 3 unigue 52t o xas anda Pro a S and sno ara data gqusas
disrarmtin = r=n O r = HA=ts —ar= b= aldar reicns OF S o -a d=atzs =howr bhelo - =krauld dowrlasd R
O1SC0 u 25 = ooCU Lo d3ala USers d%e olde arsions or o o 2 dgta sno elo aYy snould do ogd the
newer (more correct] version from either: LAADS FTP (Download C5 MYDOS L2 Data) or ADS Webk (Search B Order MODIS
2 L orrg 2rsic L] = = LA Ly O - L ogd b Ll Le Ligla or LAALNS WwelD | oedrnd o LArde -

Latest PGEO6 Version Available for MYDO6&_L2 Files

PGEOG Version: v6.0.73
MYDO6_L2 Data Date: | 2002 | 2003 | 2004 ' 2005 2006 2007 2008 '2009 ! 2010 ! 2011 T2012 2013 Topae |

PGE Version Key

Initial version used to process 2002, 2003, and 2008 as first-cut C& data testhed

Correction to handle a single GDAS file (ancillary input), under normal circumstances there are two GDAS files input.

[wa]
(=]

Due to an error in integration, this version did not fix an issue that began in data year 2013. (Replace files with v&.0

CIsMIREINE = Correction to handle new Albedo files (ancillary input) for data years 2013 & beyond; ASL update; Cap Taulé & 37 at

[y
L

-
.




Now for L3 Processing Status!
“Latest PGE Version Available” Graphics

PGE56 creates 08_D3 (Daily) PGE70 creates 08 _E3 (Eight Day) PGE57 creates 08_M3 (Monthly)

Latest PGES6 Version Available for MYDO8_D3 Files

PGES6 Version:

MYD0B_D3 Data Date:

Latest PGE70 Version Available for MYDOS_E3 Files

PGE70 Version:

MYD08_E3 Data Date:

Latest PGES7 Version Available for MYDOS_M3 Files

PGES? Version:

MYD08_M3 Data Date:

PGE Version Key

ViEMmI = Public Version: Corrected problems noted above (in PGE v6.1.4). First publically distributed versio




MODIS Aimosphere 4 ° TN

# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AERCSOL H2O VAPOR cLoun PRCFILE CLD. MASK JOINT {Level-2 Products)

DALY EIGHT DAY MONTHLY [Level3 Products) | ALBEDO NDVI ECOSYSTEM {Level-3 Anciflary]

PRODULTS Processing and Availability Calendar

OVERVIEW
AVAILABILITY CALENDAR
GOLLECTION 006

COLLECTION 051 [ I

GOLLEGTION 005 rrr ot History{] PoE70 History ]
ACOUISITION T~ El

HOF FILENAMES 0
FLOW DIAGRAM

=006 =006 (Reprocessing Soon) =031 =051 (No Deep Blue) = Not Yet Processed = No Instrument Data 5.0.1= PGE Version

I—T!— l_l_




News Section
What’s New Page

http://modis-atmos.gsfc.nasa.gov/news.html
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# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AEROSOL HzO VAPOR CLOUD PROFILE CLD. MASK JOINT {Level-2 Products)

DALY EIGHT DY MONTHLY (Level 3 Products) | ALBEDO MOV ECOSYSTEM [Level:3 Anciflary]

NEWS What's New

WHAT'S NEW
INSTRUMENT STATUS

What’s New?

and the

and in the




Reference Section

(Publications, Presentation, ATBD’s and Plans)

http://modis-atmos.gsfc.nasa.gov/reference
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# HOME PRODUCTS IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP

AEROSOL HzO VAPOR CLOUD PROFILE CLD. MASK JOINT {Level-2 Products)

DALY ~ EIGHTDAY ~ MONMLY  (level3Producs) |  ALBEDO  NDVI  ECOSVSTEM  [Level3Ancifary]
REFERENCE Publications for ALL YEARS

PRESENTATIONS
ATBDs & PLANS

Hu Estlmatiun of the cirrus cloud
uant. Spectr Radiat. Tra

B ¥ang, B. A. Baum, 1. Riedi, L. Labonnote, F Thieuleux, and 5. Flatnick Comparison of
PARASOL nhserva ons with polarized reﬂectances mulated using different ice habit
mixtures. J. Appl. Met: 52,

King, M Flatnick, 5. & Menzel, W.P. & an, 5. Spatial and Temporal
Distribution of Clouds Dbser\led by MODIS Onboard the Terra and Aqua Satellites JEEE

nheimer, M., P. B. Russell, 1. I
val of

[

Smith, N., . Heidinger, and
comparison of global satellite cloud products:

B
Retri eval of Ice Cloud Properties frum AIRS and MODIS Dbserva
H gh Spectral Resolution Radiative Transfer Model

ang, F. Yang, 5. L. Nasiri, 5. Flatnick, Baum, A. K. Heidinger, and X. Liu A fast radiative
transfer model for visible through shortwave infrared spectral reflectances in clear
and cloudy atmospheres J. Quant. Spectrosc. Radiant. Tra (

[ABSTRACT!

Yang, P, L. 3. i v Spectrally consistent
scattering, absorption, and polarization properties of atmusphe ice crystals at
wavelengths from 0.2pm to 100pm 1. Atm

¥i, B., P. Yang, aum, T. UEcuyer, L. Or

n, L. Tian, and B Yang
Simulations of Infrared Radiances over a Deep Conve: e Cloud System Observed
durlng TC4: Potential for Enham:mg Nocturnal Ice Cloud Retrievals Remote Sen;

Pincus, R., 5. a a % ‘mann Reconciling Simulated
and Observed Vlews uf s of Instrument Simulators 7.
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# HOME PRODUCTS

IMAGES DATAISSUES NEWS STAFF  FORUM REFERENCE TOOLS HELP

AEROSOL Hz0 VAPOR CLouD PROFILE CLD. MASK JOINT {Level-2 Products)
DALY  EIGHTDAY  MONTMLY  Levet3Poducts) | ALBEDO  NDWI  ECOSYSTEM [Levet3Ancifany]
R REN Presentations
PUBLICATIONS of the P
PRESENTATIONS the
ATBDS & PLANS ndividually

Sensitivity of Marine Warm Cloud Retrieval Statistics to Algorithm Choices: Examples from
MODIS Collection & Development Code

Boundary Layer Cloud Characterization with Passive Satellite Imagers: Capabilities, Limitations,
Future Needs

11.6 MB

Optical and Microphysical Satellite Retrievals of Marine Stratocumulus Clouds off the Atlantic
Coast of Southern Africa

SEVIRI Cloud Effective Radius | D
B SEVIRI Cloud Optical Thickness | Dawnlo 11.8 MB

Aerosols, Clouds, and Climate
[ e g e i |
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IMAGES DATAISSUES NEWS STAFF  FORUM REFERENCE TOOLS HELP

# HOME PRODUCTS

AEROSOL

HzO VAPOR CLOUD PROFILE CLD. MASK JOINT {Level-2 Products)

DALY

PUBLICATIONS
PRESENTATIONS
ATBDs & PLANS

EIGHT DY MONTHLY (Level 3 Products) | ALBEDO MOV ECOSYSTEM [Level:3 Anciflary]

ATBDs & Plans

Remer, Tanre, Kaufman, Levy, & Mattoo, 2009:

Algorithm for Remote Sensing of Tropospheric Aerosol from MODIS for
Collection D05: Revision 2

Products: 04_L

Remer, Tanre, Kaufman, Levy, & Mattoo, 2006:

Algorithm for Remote Sensing of Tropospheric Aerosol from MODIS for
Collection D05

Products: 04_L2.

Gao & Kaufman, 1998:
The MODIS Near-IR Water Vapor Algorithm.
Products: 05 _L2.

Menzel, Frey, Baum, 2013:
Cloud Top Properties and Cloud Phase - Algorithm Theoretical Basis
Document.

Products: 06_L2 (C

Menzel, Frey, Baum, 2010:
Cloud Top Properties and Cloud Phase - Algorithm Theoretical Basis
Document.

Products: 06 _L2 (CT)

King, Tsay, Platnick, Wang, & Liou, 1998:
Cloud Retrieval Algorithms for MODIS: Optical Thickness, Effective
Particle Radius, and Thermodynamic Phase.

Products: 06_L2 (OD).




Tools Section
(Reading, Manipulating, and Visualizing HDF Files)

http://modis-atmos.gsfc.nasa.gov/tools.html
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IMAGES DATAISSUES NEWS STAFF  FORUM REFERENCE TOOLS HELP

# HOME PRODUCTS

AEROSOL

HzO VAPOR CLOUD PROFILE CLD. MASK JOINT {Level-2 Products)

DALY

Tool Type
GRAPHICAL INTERFACE
WEB BASED
COMMAND LINE
Documentation
BIT INTERPRETATION
Forum
HDF-EOS USER FORUM

EIGHT DY MONTHLY (Level 3 Products) | ALBEDO MOV ECOSYSTEM [Level:3 Anciflary]

Graphical User Interface Tools

. With Pal
u can: 1.) Slice and
ridded latituc

al variables. 2.)
larger multidimen:

€ GenericVersio

New GUI viz tool!
_ Panoply \PAN-uh-plee\
Bl i noun: 1. "A splendid or im

rved from them.

'

di
omatically detect fill
ctract SDS ancillary data,

utinely
can be run

uld be
ly know

vavenumber) using
tter plots, multi-
enhancements
he underlying
enables



Specific Product Sections

Each MODIS Atmosphere Data Product
has it’s own “Section” for added detail

Example Links:
http://modis-atmos.gsfc.nasa.gov/MOD04 L2
http://modis-atmos.gsfc.nasa.gov/MODO06 L2

http://modis-atmos.gsfc.nasa.gov/MOD08 D3
http://modis-atmos.gsfc.nasa.gov/MOD08 M3
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# HOME P IMAGES DATAISSUES NEWS STAFF FORUM REFERENCE TOOLS HELP
AEROSOL  HiOVAPOR  CLOUD PROFILE  CLD MASK  JOINT {Level-2 Products)
DALY EIGHT DaY MONTHLY (Level 3 Produces) | ALBEDO NCWI ECOSYSTEM [Level-2 Ancillary]
AEROSOL. Introduction
introduction
INTRODUC TION

FORMAT & CONTENT
GRIDS & MAPPING

Terra Praduction

SAMPLE IMAGES
KNOWN PROBLEMS
MODIFICATION HISTORY
Arquisition

ACQUIRING DATA

HDF FILENAMES
Investigation

ANALYSIS TOOLS
THEORETICAL BASIS
VALIDATION

Creation

FILE SPEG

SOFTWARE
PRODUCTION PLAN
SUPPORT TEAM

for the developer

s the ambient
globally
Further, the
er the
derived over the

: MOD04_L2,
the Terra pla ||
cted from the Aqua platform.

d surface

no real attempt to retrieve aen bal s %
rithms had been de & tion. The blue

p
will use MODIS bands 1 through 7 and 20
using MODIS data. Over the land, the dynamic Il b

m ground-based sk rements and used in the net retrieval pro

an, three paramete ibe the a ding and
be retrieved. Pre = on the general structure o

ODIS data, and the
- d

n
Spatial/Temporal Characte;
Key Science Application
d radiative properties, climate m
al Parameters: ptical depth
i eans)

Product Type: Standard, at-launch
File Frequency: 144,
Data Format: HDF
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DALY  EGHIDAY  MONMY  (level3Poducs) |  ALBEDO  NDVI  ECCSYSTEM [LevelZAnmcifary]

DAILY _

GLOBAL Introduction
Introduction
INTRODUC TION
Fm . The Level 3 MODIS Atmosphere Daily Global

GRIDS & MAPPING
Production

BROWSE IMAGERY
KNOWN PROBLEMS
MODIFICATION HISTORY
FORMAT & CONTENT
FILE SPEC

Arquisition

ACQUIRING DATA

HDF FILENAMES
Investigation

ANALYSIS TOOLS
THEORETICAL BASIS
VALIDATION

Creation

SOFTWARE
PRODUCTION PLAN
SUPPORT TEAM

for ther

cientific paramete|
MODIS Atmosphere P

omputed, depending on the para
rement might include:

links at left) are

an equal-area

(hammaer-aito

Il as individual The
the ‘Theoretical B
It should be
Eight-




End of Part 2 !



Just for “fun” ...

Image Animation

One year time-series of L3 Monthly images
for Atmospheric Water Vapor



Atmospheric_Water_Vapor_Mean_Mean 01Aug2014

I 7.50
b.62
N
e 3.75
1.88
= 0.00

MODIS/Aqua MYD0O8 M3.A2014213.006.2014251140918.hdf cm




Thank you

Now hand off to Bill Ridgway for Part 3 on the new Definition of “Day” in Collection 6




Part 3:
Definition of “Day” Change
in C6 MODO8



Definition of “Day” Change in C6

Bill Ridgway (NASA GSEC /SSAl)
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The Collection 6 Fix

Starting in Collection 6 (C6)
we use fixed “longitudinal spatial boundaries”

to separate “data days”
(instead of UTC (temporal) boundaries)

1. International Dateline for daytime
2.  Greenwich Meridian for nighttime

This fix allows L3 to sample at similar local times for all longitudes
(instead of mixing data taken nearly 24 hours apart in some regions)

and eliminates the orbital gapping / overlapping problem
we were seeing in C5 / C51.



This change in definition of a “data day” in C6 MODIS Atmosphere L3:

1. eliminates the orbital gapping and overlapping issue
2. allows for clean data day boundaries that run along a particular longitude
3. prevents MODIS L2 observations that are roughly 24 hours apart from being mixed

The following 3 slides provides a visual of that correction.

Note that interested MODIS Data Users
may directly compare C5 and C6 daily aggregations
for Aqua (or Terra) and Day (or Night) orbits
by visiting this web link:

http://modis-atmos.gsfc.nasa.gov/Definition_of Day Four Panel/






Step 1: To implement the C6 “Definition of Day: Fix, (Aqua Daytime example),
we first remove the first 3 hours (0000-0300) of data for the UTC day being processed
east of the International Dateline

Longitude Zone [ 90 to




Step 2: Finally we add in the early granules from (0000 to 0300)
for the following UTC day
east of the International Dateline

-180 to -90 ] one [ -90 to 0]

Aqua
GMT




Implementation
Daytime



Cloud Top Temperature Daytime

For daytime, in C5, the “seam” in the data was ragged/choppy and extended from 90° to 180° W longitude.



Fixed Collection 6 Data

Collection 6 Cloud Top Temperature Daytime

- armt

TT daytime aggregation pisss

 C

This slide shows the fix with no orbital gapping and smooth data transitions.
For daytime, in C6, the “seam” in the data is (technically) at 180° W longitude, along the left edge of the image.
Orbital gapping and doubling is removed.

(Note that the data discontinuity seam is formed by data taken 24 hours apart.)



Implementation



Cloud Top Temperature

— e - 2.




Fixed Collection 6 Data

Collection 6 Cloud Top Temperature

e T p— —

This slide shows the fix with no orbital gapping & a single data discontinuity at 0°.



End
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