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Our new format for SounderCDF is:
 Easy to use

 Interoperable with future products

— Standard conformant:
- CF
« ACDD

* Flexible — other instruments, products are “the same but
different”
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CF:
 Climate and Forecast Metadata
« COARDS heritage

« Stated goals include:

— Locate data in space—time and as a function of other independent
variables, to facilitate processing and graphics

— Identify data sufficiently to enable users of data from different sources to
decide what is comparable, and to distinguish variables in archives

e Conventions for dimensions, units, and variable and file attributes

« Users will need to consult an interface specification document much
less

ACDD:
« Attribute Conventions for Dataset Discovery

* Mostly file-level or collection-level metadata emphasizing letting
users find our data set
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 netCDF4
— Built on HDF5 — but users should not use the HDFS5 library directly

« Compared to classic netCDF adds:
— Strings
— Groups
— Compound types (structures)
— etc.

 We minimize use of these new features:
— Strings are used but not arrays of strings

— Groups are used but sparingly — most parameters are in the root group
for most granule products

— Compound types are not used.
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« Like AIRS, SounderCDF Level-1 and Level-2 granule files are six
minutes in duration — 45 8-second cycles

« But unlike AIRS these granules are closely aligned with UTC time, the
first one starting within 8 seconds of midnight.

* File names have both start time to the nearest minute and granule

number:

SNDR.SNPP.ATMS.20120228T2354.m06.9240.L1B.std.v01_00_00.J.160908005508.nc
SNDR.SNPP.CRIMSS.20130415T1154.m06.9120.L.2_RET_CLIMCAPS_NSR.std.v01_23_01.J.180328160143.nc

« The structure is swath-like with primary cross-scan and along-scan
dimensions: atrack, xtrack

— Plus fov for selected variables: clouds, OLR, etc.
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 netCDF4 allows a hierarchical structure — “groups”.
— This allows useful partitioning of data.
— But too much use of the group structure imposes a burden on users, so we keep it simple.

« Granule Level-1 and Level-2 files have all of the most commonly used variables in the
root group (“/*):
« Data
* Geolocation
. QC
— Casual users can ignore the group feature entirely.
— It will be easy to order data with any additional groups stripped out.

— An “aux” group holds extra information of interest to the algorithm team but not most users
* L2 aux varies by algorithm

— L2 aux for CHART includes neural net first guess output, QC predictors
— L2 aux for CLIMCAPS includes MERRA2 first guess, Chi-squared

— L2 also has:
*  A“mol_lay” group with column density profiles.
* A “mw” group with outputs from the Microwave-Only retrieval step.
* An “ave_kern” group with averaging kernels. (Not included in initial release.)

« Level-3 also has all of its basic information in the root group: gridded means of all
variables.

— Almost all users will find everything they need in the root group

— A “nobs” group contains information about the number of observations associated with the
means in the root group.
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« atrack

— Along-track horizontal dimension: 45
« Xxtrack

— Cross-track horizontal dimension: 30
« fov

— FOV dimension within FOR: 9
* Not 3x3 as for AIRS
« air_pres
— 100 pressure levels
— Coordinate variable air_pres has the pressures
« air_pres_h2o
— 66 pressure levels up to 50 hPa 2 2
— Coordinate variable air_pres_h2o has the pressures
« air_pres_lay
— 100 pressure layers
— Coordinate variable air_pres_lay has the mid-layer pressures
— Boundary variable air_pres_lay bnds has the layer boundaries

FOV

atrack (45)

xtrack (30)

For Cloud-cleared radiances:
« wnum_lw, wnum_mw, wnum_Ssw

— CrlIS channel dimensions
— Coordinate variables wnum_Iw etc. have frequencies in wavenumber
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orbit_pass
— Day/night dimension: 2
— No longer have 2 grids
* lon

— Logitude dimension: 360
« lat
— Latitude dimension: 180

lon

e air_pres
— 100 pressure levels
— Coordinate variable air_pres has the pressures
e air_pres_h2o
— 66 pressure levels up to 50 hPa
— Coordinate variable air_pres _h2o has the pressures
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« SounderCDF files contain many attributes.

— Global attributes are like metadata giving info at the file level or higher

* Many are required or recommended by CF or ACDD
— ACDD attributes generally describe the data set to a new user: instrument, platform, publisher,

« Some are helpful for selecting granules of interest:
— geospatial_* give location as center lat/lon, bounding box, and polygon

— Variable attributes provide information about each variable
* long name -- for plots
* description -- internal documentation
« standard name — CF compliance/ interoperability
¢ units = CF uses UDUnits. We use raw Sl where possible.

« coverage_content_type --1SO 19115 {physicalMeasurement, qualitylnformation,
thematicClassification, referencelnformation, coordinate, modelResult}

« valid range —min & max
« coordinates —links to coordinate variables, especially lat & lon

* bounds -- optional link to another variable with boundary info for layers, grid
cells, FOVs, etc.

« FillValue — A special value when there is no valid data

« ancillary variables -- points to error estimate, QC, nobs

« cell_methods —we only use area means & time means for L3
« flag values, flag_masks, flag_meanings -- for flags
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Each variable has several “names”:

*  The actual name of the variable
—  We have complete freedom
—  We go with easy-to-type, short but not cryptic, underscores, no caps:
 Jlat
e air_temp
*  h20_vap_tot
e o3_mmr

« ‘“standard_name”
— CF maintains a table of all acceptable values. Not all variables have standard names. New names can be added
after discussion.

— Names are precise:
+ latitude
e air_temperature
 atmosphere_mass_content_of water_vapor
* mass_fraction_of _ozone_in_air

* “long_name”
— Freeform, suitable for use as an axis label by automatic plotting tools
— Long for a name but short for a description:
+  “latitude”
«  ‘“air temperature profile”
+ ‘“total water vapor”
*  "ozone MMR profile”

« “description”
—  Afull description, excluding things like units covered in other attributes
—  Similar to what you might find in a format specification, but right there in the file:
+  “latitude of FOV center”
«  ‘“air temperature profile”
+ “total precipitable water vapor”
¢ "0zone mass mixing ratio to moist air"
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float 03_mmr(atrack, xtrack, air_pres);
string 03_mmr : units ="1";
string 03_mmr : ancillary_variables ="03_mmr_qgc 03_mmr_err";
string 03_mmr : long_name = "ozone MMR profile";
string 03_mmr : standard_name = "mass_fraction_of ozone_in_air";
string 03_mmr : coordinates = "lon lat";
string 03_mmr : description = "ozone mass mixing ratio to moist air";
string 03_mmr : AIRS _name = "O3mmrLevSup";
float 03_mmr: _FillValue = 9.9692099683868690e+36f;
string 03_mmr : cell_methods = "area: mean";
string 03_mmr : coverage_content_type = "physicalMeasurement";
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Each L2 science variable typically has two “ancillary variables”:

 * (cis the equivalent of AIRS * QC:
* 0: “Best”
* 1:“Good”
» 2:“Do not use”
— flag_values and flag_meanings attributes are used to communicate this
information in a standard way.

 * _erris an error estimate in physical units

byte 03_mmr_qc(atrack, xtrack, air_pres);
[...]
string 03_mmr_(c : coverage_content type = "qualitylnformation”;
byte 03 mmr qc:flag values =0, 1, 2;
string 03_mmr_qc : flag_meanings = "Best Good Do_Not_Use";

float 03_mmr_err(atrack, xtrack, air_pres);
string 03_mmr_err : coverage_content_type = "qualitylnformation”;
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« Each observation (granule, FOR, and FOV) has a unique identifier
over the entire mission.

» These will be kept alongside the data in subsets like SNO, match-
ups, calibration subset

* They should be used when sample granules, spectra, or profiles are
iIncluded in papers or presentations

« gran_id: yyyymmddThhmm — 2016091471124

 0bs id:
— ATMS: yyyymmddThhmm.aaaExx -- 20160914T1124.135E96

— CrIS FOR, FOR-oriented L2: yyyymmddThhmm.aaExx --
20160914T1124.45E30

— CrIS FOV, FOV-oriented L2: yyyymmddThhmm.aaExx.f --
2016091471124.45E30.9
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* One key feature of CF is boundaries.

 For each ATMS and CrIS FOV we are able to provide a 8-point
bounding polygon.

« This will greatly simplify the task of users who want to plot data on a
map.
R S S WO\ et

This image shows

Elevation data displayed

in Google Earth using
" ATMS FOV polygons

ATMS fov

[[TAobs_id |[20160101T1118.117E55 |
[[TAsol_azi |[211.106277466 |
[CTAsol_zen |[77.020614624 ]
[[TAsat_azi |[144.809432983 |
.| |[[TAsat_zen |[B.21447372437 ]
|
|
|

|| |[CTAsurf_alt_|[1997.5546875
[L1Adand_frac|[100.0
[CTAfilename |[SNDR.SNPP.ATMS.2016010111118.m06.g114.5d.L1Av00_09.G.160413150848.nc

Tool: Jia Zong
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For each L2 FOR we have a 8-side polygon
with two points from each of the corner CrIS

FOVs.
(O
C X ) X

4/27/2018 © 2018, All rights reserved. California Institute of Technology 15
Government sponsorship acknowledged




National Aeronautics and
Space Administration

Jet Propulsion Laboratory L2 F O R b d "
California Institute of Technology O u n arl eS
Pasadena, California

Atmospheric Infrared Sounder

7

4/27/2018 © 2018, All rights reserved. California Institute of Technology 16
Government sponsorship acknowledged



National Aeronautics and

Space Administration

Jet Propulsion Laboratory S d C D F " th " I d

California Institute of Technology O u n e r I n e WI
Pasadena, California

Atmospheric Infrared Sounder

 We have sample data sets of Level-1B for CrIS and
ATMS

— At JPL and public at GES DISC DAAC.

* Level-2 and Level-3 daily CrIMSS data for the 8
comparison months * 2 algorithms is ready at JPL and
coming soon to the GES DISC DAAC.

« Level-3 monthly is coming soon.
— Format is identical to Level-3 dalily.

 AIRS will use this format for v7.

— Hopefully other instruments will also adopt aspects of this
format.
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« Panoply is a cross-platform geo-aware tool from NASA GISS
« It works well for granule files and even better for Level-3
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@ Panoply File Edit View History Bookmarks Plot QUBLEOM DT wD M ™= @ Tue114PM Mark D Apolinski

) antenna_temp in SNDR.SNPP.ATMS.20160429T1954.m06
Array 1 |

Window  Help

Plot

Dataset: SNDR.SNPP.ATMS.20160429T1954.m06.9200.L18.5td.v01_00_00.).160907174315.nc Slice: Channel number [1 of 22] = 11
Variable: antenna_temp, antenna temperature

) 5 Units: Kelvin

R = [}

CreatePlot  Combine Plot  Open Dataset

X-Axis: atrack 0

Datasets | Catalogs | Bookmarks

] 0.0000 1000 2,000 3.000 4.000 5.000 6.000 7.000 8000 9.000 10000 | 11000 | 12000 | 13000 | 14000 | 15000 | 16000 | 17.000
Name Long Name Type | 204.6 204.6 204.8 206.0 206.6 208.0 209.0 210.7 2119 213.0 2146 216.1 217.8 220.1 2225 225.0 2282 230
© surf_alt surface altitude GeozD 2133 2129 2125 21256 2125 2132 2136 2142 2149 216.0 217.7 219.4 2217 2243 2217 2313 235.4 239
© surf_alt_sdev surface altitude standard deviation Geo2D 219.8 2187 218.2 2179 2172 216.2 216.4 216.8 216.9 2175 218.9 2211 223.4 226.7 2310 2355 241.4 246
oo, wiregiit 2-wire PR ground resistance 1D 22655 2258 2248 2242 223.0 22256 2224 2217 2219 2227 224.0 226.0 2282 232.4 2363 2416 2473 252
et 236.4 236.0 2356 2347 2343 233.4 2335 2332 2339 234.1 235.4 236.7 239.0 2418 2463 2508 255.8 260
PitrcZtuples bl UICHate time;parts = . 249.8  249.8  249.4 2497  249.4 2493 2490 2489 2500 2499 2510 2516  253.4 2556  259.5 262.4 2660 269
 view_ang view angle GeozD 264.4 264.9 265.0 265.0 264.7 264.6 265.1 265.5 265.3 265.4 265.9 266.9 268.0 269.0 270.9 272.3 274.5 277
© wgdwtemp_Ibl Wg temp sensor name = X 2765 2766 276.8 2773 277.1 276.9 276.8 276.8 276.8 276.6 277.1 2773 278.2 278.0 2793 280.1 2812 281
© wg_wl_dwprt W, G-band warm load 4 wire temp sensor reading 0 2846 284.1 2845 284.2 2847 283.8 2836 2837 2837 2836 283.8 2833 2835 2835 2835 284.1 284.4 284
N G vl e R s e D 33 2me7 s sme7  esi s a0  aseo a1 asns  zars  ases  swd 67 ser  aess  smss o5
SHSNDRSNPFATMS.20160429T1954:m06... | DR SNPFATMS.20100429F1954.00 5200 L. Locl Fie 2005 2903 2901 2898 2895 2893  289.2 2887 2886  287.9  287.8  287.7  287.3  286.8  286.4 2860 2857 285
SEantenna: anRnna name; = 290.3 290.9 290.7 289.7 290.1 290.1 289.2 289.6 288.5 288.2 288.1 287.8 2873 286.9 286.2 285.8 285.7 285
< antenna_temp antenna temperature Geo2d | 290.5 290.4 2905 290.0 290.0 2895 289.6 2893 289.0 288.7 2883 288.1 287.1 287.2 286.1 285.6 286.0 285
© asc_flag ascending orbit flag 1D 290.0 289.6 290.0 290.1 290.1 289.7 289.6 289.1 289.1 288.7 288.5 287.9 287.4 286.9 286.4 285.9 2855 284
& attitude_Ibl rotational direction = 2895 289.2 289.4 2893 2893 289.8 2893 289.1 289.2 288.8 288.9 288.2 2873 287.4 286.7 286.4 285.4 284
VIR . - 2893 289.6 289.5 2893 289.4 2895 289.2 2885 289.0 288.7 288.5 288.4 287.6 287.2 286.0 2863 2853 284
> 2895 289.7 2895 289.6 289.4 289.2 288.9 2893 288.9 288.7 2885 288.4 287.7 2872 286.4 286.2 285.1 284
& cold_temp Cold space temperatite 2D 289.8 290.5 290.1 290.0 289.5 289.3 289.3 289.0 289.0 288.7 288.6 288.3 287.5 286.7 285.9 285.6 285.1 283
< gain calibration gain 20 290.8 290.4 291.0 289.9 290.1 289.7 2893 288.7 288.9 288.5 288.2 288.2 287.9. 287.5 286.7 285.5 284.4 283
< nonlin nonlinearity correction Geo2D 291.4 2915 290.9 290.2 290.1 289.8 2885 288.1 288.9 288.7 288.8 288.9 288.7 287.9 286.7 285.4 284.9 283
© offset calibration offset 0 2910 2913 2912 290.2 289.6 289.2 288.8 288.6 2885 288.6 288.8 289.1 288.6 288.0 287.0 286.5 285.2 283
@ Wani:temp Warm calbration temperature 0 S X 2913 291.4 291.0 2895 289.2 288.6 287.9 2875 2883 288.7 289.4 288.9 288.6 288.4 287.3 286.3 285.5 284
S Sehioet R i G R 5 g 2914 290.9 290.4 290.1 288.8 288.2 2873 2873 287.8 287.7 288.4 288.6 288.0 288.4 287.7 286.6 285.9 284
¥ = £ X 2905 290.8 2895 2885 2875 2875 286.4 286.1 286.6 2873 288.1 288.4 288.1 287.8 2873 286.9 285.7 285
© band_land_frac band land fraction Geoz2D X 25.000 289.9 289.2 288.8 287.9 286.9 286.0 285.7 285.4 285.7 286.5 286.7 287.4 287.5 287.7 286.8 286.0 285.6 284
< band_lat band latitude 20 £ 26000 289.1 288.4 288.2 287.0 286.4 285.4 284.6 2843 2853 285.7 286.5 286.9 286.8 286.6 286.0 285.4 2853 284
& band_lat_bnds band fov boundary latitudes 20 <2700 287.4 287.1 286.8 286.7 285.9 285.4 2846 284.4 2846 2855 285.9 2863 2863 286.2 285.6 284.8 284.4 284
& band_Ibl T ETE = > 28000 286.9 286.4 2863 286.1 285.8 2855 284.8 285.4 285.2 2855 285.7 286.5 286.0 285.4 285.3 284.4 284.4 284
i Fand losghae T ___29.000 285.8 286.4 285.8 285.4 285.8 285.4 285.9 285.7 285.7 285.7 286.1 285.9 285.4 285.2 285.1 284.6 284.4 284
< 30000 285.9 285.7 285.7 285.7 285.0 286.0 285.8 2863 285.8 285.9 285.7 285.6 285.2 284.9 284.7 284.6 284.9 284
© band_lon_bnds band fov boundary longitudes 20 31000 286.9 286.5 286.1 286.2 286.2 286.2 286.2 286.0 286.1 2853 285.6 2853 2853 284.9 284.7 285.4 285.3 286
% band_surf_alt band surface altitude Geo2D 32.000 287.8 287.4 286.4 286.0 285.9 286.1 286.4 286.1 2855 285.7 2855 2853 285.2 284.9 284.9 2853 286.0 285
© bandwidth total bandwidth 1D 3.00 289.1 288.1 286.9 286.4 286.0 286.2 286.2 285.6 2855 2853 285.2 2853 285.8 2855 285.6 286.0 2856 286
© beam_width Beam width 1D .00 2905 288.6 287.4 287.1 286.5 286.7 286.2 286.0 285.9 285.9 286.4 2863 i“ 0 286.0 286.7 286.8 286.9 286
- 287.8 287.1 2872 286.9 286.6 286.6 2863 286.2 286.8 87.1 287.8 287.5 2873 287.9 287
Sicallbdegraden calltraon degradation fags 25) 288.6 287.9 2876 2873 287.2 286.9 287.0 287.6 288.3 288.1 289.1 289.3 288.6 289.0 288
9 center_freq Channel center frequiency AD: 290.3 289.6 288.7 288.5 288.4 287.7 288.5 288.4 289.3 289.9 290.7 290.6. 290.1 290.0 290
© chan_band channel band = 2913 290.9 289.7 289.4 288.9 289.1 289.2 290.1 290.1 291.0 2915 2915 291.1 291.1 290
© channel channel number 1D 2925 2912 290.6 2903 290.2 2895 289.7 290.1 291.0 2917 2923 2925 292.1 292.0 201
& cold_nedt cold NEAT 10 293.8 292.8 2917 2916 2913 290.5 290.8 290.5 2917 292.1 292.4 2923 292.1 2923 291
:geo gl geolocation quality 2D 2943 2936 292.8 2923 291.8 2916 2915 2913 2916 292.2 292.4 2925 2923 2928 292
M e - 1@ 2945 2942 293.4 292.8 292.9 292.4 292.2 2917 292.8 292.6 293.2 292.8 2925 2926 292
W.[offsel estinesemedte frequency onset 295.1 2945 293.8 293.4 293.0 2925 292.7 292.8 292.8 292.7 2932 293.4 2932 2933 292
© if_offset 2 second intermediate frequency offset 10 294.9 294.7 294.0 293.8 293.9 293.4 293.1 292.8 293.2 293.7 293.4 293.2 292.7 292.7 292
© instrument_state instrument state Geo2D 295.6 2942 295.0 294.4 294.0 293.9 2935 293.4 293.2 293.4 2933 293.1 292.8 2926 292
© land_frac land fraction Geo2D 295.5 295.5 295.0 294.8 294.2 293.9 2933 293.2 2935 2935 2932 293.4 292.9 2926 291
St B 20 2953 295.1 295.2 2947 294.2 294.0 2936 293.1 2926 2933 2932 2931 292.8 2923 290
© Ia bids PVt suridary Btitudes =5 296.1 295.7 2953 295.1 295.0 294.2 293.2 293.4 292.7 293.0 293.0 292.6 292.0 2915 290
= 295.8 295.4 295.4 295.6 295.1 293.9 293.1 293.0 2925 292.9 292.7 2925 2916 2916 290
“ lat_geoid latitude 2D 296.4 295.8 295.8 295.0 294.8 294.3 293.6 292.4 292.2 292.2 292.2 291.9 2915 290.9 289_|
 lon longitude 20
@ilantbnds Ny bodndatylongkides 2D Format: | %1 [ Flip Table B/T ("1 Flip Table L/R Show cell indices
% lon_geoid longitude 20
© moon_ang moon angle 20
© obs_id earth view observation id -
< obs_time_tai earth view FOV midtime 20 plot (Array 100y [ @ Interpolate
© obs_time_utc earth view UTC FOV time 20 T ST
& polarization Polarization - ereeniree | slEler e 1
< sat_alt satellite altitude 10
© sat_ant satellite attitude 20

sat azi satellite azimuth anale

Allvariables

Show:

CriS Sample Data Global PEATE Testing
Attributes

Image: Mark Apolinski
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ample tool -- Panoply

‘o0 @ Sources
G % S s
° ®
Create Plot  CombinePlot  Open Dataset Remove Remove All Hide Info
_/ Datasets Catalogs | Bookmarks
Long Name D
SNPP.ATMS.20160: Local File
¥ (21 SNDR.SNPP.ATMS.20160429T1954.m06.... SNDR.SNPP.ATMS.20160429T1954.m06.g200.L... Local File File "SNDR.SNPP.ATMS.20160429T1148.m06.9119.L1A.std.v01_00_00.J.160907133052.nc"
& antenna antenna name -
= File type: Hierarchical Data Format, version 5
& antenna_temp antenna temperature Geo2D
& asc_flag ascending orbit flag 10 netcdf file:/Users/mdapol/Library/Group%2@Containers/G69SCX94XU.duck/Library/Application%20Support/duck/
& attitude_lbl rotational direction - dimensions:
v Eaux aux - spatial =
& cold_temp cold space temperature 2D fov_poly
& gain calibration gain 2D ut(_'tuple
& nonlin nonlinearity correction Geo2D attltudf
e e atrack = 1
© offset calibration offset 0 il
& warm_temp warm calibration temperature 2D channel =
& band_geoloc_chan band geolocation channel 1D band =
& band_land_frac band land fraction Geo2D spacextrack
& band_lat band latitude 20 bbxtrack = 4
% band_lat_bnds band fov boundary latitudes 2D engtrack =
& band_lbl Band name = kavdwtemp
& band_lon band longitude 2D :ﬁ:‘:;::ﬁ s
& band_lon_bnds band fov boundary longitudes 2D variables:p -
© band_surf_alt band surface altitude Geo2D String obs_id(atrack=135, xtrack=96);
© bandwidth total bandwidth 10 tunits = "1%;
& beam_width Beam width 1D :long_name = "earth view observation id";
& calib_degraded calibration degradation flags 2D :description = "unique earth view observation identifier: yyyymmddThhmm.aaaExx . Includes gran_id
& center_freq channel center frequency 1D :coverage_content_type = “referenceInformation";
& chan_band channel band -
S hannel e 1D byte ?nstrument_state(atrack:lBS, xtrack=96);
& cold_nedt cold NEAT 1D unirsis ;,, P =
- :long_name = "instrument state";
© geo_qual geolocation quality 2D :coordinates = "lon lat";
© if_offset_1 first intermediate frequency offset 1D :description = "instrument/data state: @/\'Process\' - Data is usable for science; 1/\'Special\' -
@ if_offset_2 second intermediate frequency offset 1D :_Fillvalue = -1UB; // byte
& instrument_state instrument state Geo2D :coverage_content_type = "qualityInformation";
& land_frac land fraction Geo2D :flag_meanings = "Process Special Erroneous Missing";
© lat lathnde 20 :flag_values = OUB, 1UB, 2UB, 3UB; // byte
 lat_bnds FOV boundary latitudes 20 :_Unsigned = "true";
rla!,geold lattide 20 double obs_time_tai(atrack=135, xtrack=96);
#ilon Jonginids 28 tunits seconds since 1993-01-01 00:00";
© lon_bnds FOV boundary longitudes 2D :valid_range = -2.934835217E9, 3.376598409E9; // double
% lon_geoid longitude 20 :long_name = "earth view FOV midtime";
& moon_ang moon angle 2D :standard_name = "time";
« obs_id earth view observation id - :description = "earth view observation midtime for each FOV";
& obs_time_tai earth view FOV midtime 2D :_Fillvalue = 9.969209968386869E36; // double
ST earth view UTC FOV time 20 :coverage_content_type = "referenceInformation";
& polarization Polarization - %
= = . short obs_time_utc(atrack=135, xtrack=96, utc_tuple=8);
& sat_alt satellite altitude 1D Slintte 1
@:sat.att satelte auinide D :long_name = “earth view UTC FOV time";
© sat_azi satellite azimuth angle Geo2D :coordinates = "utc_tuple_lbl";
& sat_pos satellite position 2D :description = "UTC earth view observation time as an array of integers: year, month, day, hour, m
& sat_range satellite range Geo2D :_Fillvalue = -1US; // short
& sat_vel satellite velocity 2D :coverage_content_type = "referenceInformation";
& sat_zen satellite zenith angle Geo2D :_Unsigned = “true";
& scan_mid_time midscan TAI93 1D
= . float lat(atrack=135, xtrack=96);
& sol_azi solar azimuth angle Geo2D s % 3
o :units = "degrees_north";
@ .50l zen SOl 2enh Anle heazb Bl :valid_range = -90.0f, 90.0f; // float
:long_name = "latitude";
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ample tool -- Panoply

oo e Sources
o e »
Create Plot Combine Plot Open Dataset Remove Remove All Hide Info
/| Datasets {_Catalogs | Bookmarks
Name [ Long Name I Type I
» [ SNDR.SNPP.ATMS.20160429T1148.m06.... SNDR.SNPP.ATMS.20160429T1148.m06.g119.L... Local File
¥ (2SNDR.SNPP.ATMS.20160429T1954.m06.... SNDR.SNPP.ATMS.20160429T1954.m06.9200.L... Local File Variable "antenna_temp"
i::::::i--—- EES:E ::::ﬂawre GeZZD float antenna_temp(atrack=135, xtrack=96, channel=22);
@ asc_fla  Create Extra Small Plot 1ding orbit flag 1D .u:iﬁlaryfsg:i:bies = “antenna_temp_err";
 attitugq  Create Small Plot onal direction - alid_range = 0.0, 400.0f; // float
v @aux Create Standard Plot - ong_name ntenna temperature;
% cold Create Large Plot space temperature 20 :standard_name = "brightness_temperature";
% gain Create Extra Large Plot ation gain 2D oordinates lon lat";
ot | Create Jumbo Plot nearity correction Geo2D escription = "Calibrated scene brightness temperature for each ATMS channel and beam position. This
& offsg Create Super Jumbo Plot fation offset 20 :_Fillvalue = 9.96921E36f|’1 // float "
& warq  Create King Sized Plot } calibration temperature %5 :coverage_content_type = "physicalMeasurement";
& band_g Create Maximum Sized Plot geolocation channel 10
& band_lz Export CDL*... land fraction Geo2D
@ Export CSV... latitude 2D
? Export Labeled Text... fov boundary latitudes 2D
@ name -
@ band_Ik Remove Dataset longitude 2D
& band_lon_bnds band fov boundary longitudes 2D
& band_surf_alt band surface altitude Geo2D
& bandwidth total bandwidth 10
& beam_width Beam width 1D
& calib_degraded calibration degradation flags 2D
& center_freq channel center frequency 1D
& chan_band channel band -
@ channel channel number 1D
& cold_nedt cold NEAT 1D
& geo_qual geolocation quality 2D
& if_offset_1 first intermediate frequency offset 1D
& if_offset_2 second intermediate frequency offset 1D
& instrument_state instrument state Geo2D
& land_frac land fraction Geo2D
@ lat latitude 2D
@ lat_bnds FOV boundary latitudes 2D
& lat_geoid latitude 2D
& lon longitude 2D
& lon_bnds FOV boundary longitudes 2D
& lon_geoid longitude 2D
& moon_ang moon angle 2D
& obs_id earth view observation id =
& obs_time_tai earth view FOV midtime 2D
& obs_time_utc earth view UTC FOV time 2D
& polarization Polarization =
& sat_alt satellite altitude 1D
& sat_att satellite attitude 2D
& sat_azi satellite azimuth angle Geo2D
& sat_pos satellite position 2D
& sat_range satellite range Geo2D
& sat_vel satellite velocity 2D
& sat_zen satellite zenith angle Geo2D
& scan_mid_time midscan TAI93 1D
& sol_azi solar azimuth angle Geo2D
& sol zen solar zenith anale Geo2D
Show: | All variables B
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5 = 9 W 1
Create Plot ~ Combine Plot  Open Dataset Remove Remove All Hide Info
Datasets ~ Catalogs  Bookmarks
Name I Long Name I Type I
> [ SNDR.SNPP.ATMS.20160429T1148.m06.... SNDR.SNPP.ATMS.20160429T1148.m06.g119.L... Local File
¥ (Z2SNDR.SNPP.ATMS.20160429T1954.m06.... SNDR.SNPP.ATMS.20160429T1954.m06.9200.L... Local File Variable "antenna_temp"
Santenna antenna name = float antenna_temp(atrack=135, xtrack=96, channel=22);
= antenna_temp antenna temperature Geo2D units = "Kelvin";
@ asc_flag ascending orbit flag 1D :ancillary_variables = "antenna_temp_err";
@ attitude_lbl rotational direction - :valid_range = 0.0f, 400.0f; // float
v aux aux — :long_name = ntenna temperature";
& cold_temp cold space temperature 2D :standard_name = "brightness_temperature";
% gain calibration gain 20 :coordinates = "lon lat";
& nonlin nonlinearity correction Geo2D :desicl'iption "Calibrated scene brightness temperature for each ATMS channel and beam position. This
© offset calibration offset 2D 3.FILIValue:= 9.96921E361;. // f\uat
il :coverage_content_type = "physicalMeasurement";
& warm_temp warm calibration temperature 2D
& band_geoloc_chan band geolocation channel 1D
% band_land_frac band land fraction Geo2D
& band_lat band latitude 2D
& band_lat_bnds band fov boundary latitudes 2D
& band_Ibl Band name - |
& band_lon band longitude 2D
& band_lon_bnds band fov boundary longitudes 2D | |
& band_surf_alt band surface altitude ® Create Plot
& bandwidth total bandwidth
& beam_width Beam width | More than one type of plot can be created from the variable
& calib_degraded calibration degradation flags ‘antenna_temp'. What type would you like to create?
@ center_freq channel center frequency ") Create georeferenced | Longitude-Latitude plot
& chan_band channel band
& channel channel number © Create 2D plot using = atrack B for X axis and | xtrack B for Y axis
& cold_nedt cold NEAT
% geo_qual geolocation quality Create | horizontal B line plot along = atrack axis
@ if_offset_1 first intermediate frequency offset
@ if_offset_2 second intermediate frequency offset
& instrument_state instrument state Cancel _
@ land_frac land fraction {
@ lat latitude W
& lat_bnds FOV boundary latitudes 2D
& lat_geoid latitude 2D
@ lon longitude 2D
% lon_bnds FOV boundary longitudes 20
& lon_geoid longitude 2D
& moon_ang moon angle 2D
@ obs_id earth view observation id -
& obs_time_tai earth view FOV midtime 20
& obs_time_utc earth view UTC FOV time 2D
& polarization Polarization -
@ sat_alt satellite altitude 1D
@ sat_att satellite attitude 2D
& sat_azi satellite azimuth angle Geo2D
& sat_pos satellite position 2D
& sat_range satellite range Geoz2D
& sat_vel satellite velocity 2D
< sat_zen satellite zenith angle Geo2D
& scan_mid_time midscan TAI93 1D
@ sol_azi solar azimuth angle Geo2D
& sol zen solar zenith anale Geo2D —
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5 = 9 W 1
Create Plot ~ Combine Plot  Open Dataset Remove Remove All Hide Info
Datasets ~ Catalogs  Bookmarks
Name I Long Name I Type I
> [ SNDR.SNPP.ATMS.20160429T1148.m06.... SNDR.SNPP.ATMS.20160429T1148.m06.g119.L... Local File
¥ (Z2SNDR.SNPP.ATMS.20160429T1954.m06.... SNDR.SNPP.ATMS.20160429T1954.m06.9200.L... Local File Variable "antenna_temp"
Santenna antenna name = float antenna_temp(atrack=135, xtrack=96, channel=22);
= antenna_temp antenna temperature Geo2D units = "Kelvin";
@ asc_flag ascending orbit flag 1D :ancillary_variables = "antenna_temp_err";
@ attitude_lbl rotational direction - :valid_range = 0.0f, 400.0f; // float
v aux aux — :long_name = ntenna temperature";
& cold_temp cold space temperature 2D :standard_name = "brightness_temperature";
% gain calibration gain 20 :coordinates = "lon lat";
& nonlin nonlinearity correction Geo2D :desicl'iption "Calibrated scene brightness temperature for each ATMS channel and beam position. This
© offset calibration offset 2D 3.FILIValue:= 9.96921E361;. // f\uat
il :coverage_content_type = "physicalMeasurement";
& warm_temp warm calibration temperature 2D
& band_geoloc_chan band geolocation channel 1D
% band_land_frac band land fraction Geo2D
& band_lat band latitude 2D
& band_lat_bnds band fov boundary latitudes 2D
& band_Ibl Band name - |
& band_lon band longitude 2D
& band_lon_bnds band fov boundary longitudes 2D | |
& band_surf_alt band surface altitude ® Create Plot
& bandwidth total bandwidth
& beam_width Beam width | More than one type of plot can be created from the variable
& calib_degraded calibration degradation flags ‘antenna_temp'. What type would you like to create?
@ center_freq channel center frequency ") Create georeferenced | Longitude-Latitude plot
& chan_band channel band
& channel channel number © Create 2D plot using = atrack B for X axis and | xtrack B for Y axis
& cold_nedt cold NEAT
% geo_qual geolocation quality Create | horizontal B line plot along = atrack axis
@ if_offset_1 first intermediate frequency offset
@ if_offset_2 second intermediate frequency offset
& instrument_state instrument state Cancel _
@ land_frac land fraction {
@ lat latitude W
& lat_bnds FOV boundary latitudes 2D
& lat_geoid latitude 2D
@ lon longitude 2D
% lon_bnds FOV boundary longitudes 20
& lon_geoid longitude 2D
& moon_ang moon angle 2D
@ obs_id earth view observation id -
& obs_time_tai earth view FOV midtime 20
& obs_time_utc earth view UTC FOV time 2D
& polarization Polarization -
@ sat_alt satellite altitude 1D
@ sat_att satellite attitude 2D
& sat_azi satellite azimuth angle Geo2D
& sat_pos satellite position 2D
& sat_range satellite range Geoz2D
& sat_vel satellite velocity 2D
< sat_zen satellite zenith angle Geo2D
& scan_mid_time midscan TAI93 1D
@ sol_azi solar azimuth angle Geo2D
& sol zen solar zenith anale Geo2D —
Show: Al variables B
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CreatePlot ~ CombinePlot  Open Dataset

Datasets | Catalogs | Bookmarks

Sample tool -- Panoply

Plot | Array1 |

& antenna
= antenna_temp
& asc_flag
& attitude_lbl
& aux
% cold_temp
& gain
% nonlin

<

@ offset
& warm_temp
& band_geoloc_chan
& band_land_frac
& band_lat
& band_lat_bnds
% band_Ibl
% band_lon
% band_lon_bnds
% band_surf_alt
& bandwidth
& beam_width
& calib_degraded
& center_freq
% chan_band
& channel
% cold_nedt
& geo_qual
% if_offset_1
@ if_offset_2
& instrument_state
& land_frac
@ lat
% lat_bnds
& lat_geoid
& lon
% lon_bnds
& lon_geoid
& moon_ang
& obs_id
& obs_time_tai
& obs_time_utc
& polarization
& sat_alt
& sat_att
@ sat_azi
& sat_pos
& sat_range
& sat_vel
& sat_zen
& scan_mid_time
& sol_azi
&« sol zen

» (2 SNDR.SNPP.ATMS.20160429T1148.m06....
¥ (2 SNDR.SNPP.ATMS.20160429T1954.m06....

SNDR.SN
SNDR.SN
antenna
antennal
ascendit
rotation
aux
cold spa
calibrati
nonlinea
calibrati
warm ca
band ge
band lai
band lat
band foy
Band na
band lol
band foy
band su
total bat
Beam

calibratil
channel
channel
channel
cold NE¢
geolocat
first inte
second
instrumi
land fra¢
latitude
FOV bou
latitude
longitud
FOV bou
longitud|
moon af
earth vie
earth vie
earth vie
Polarizal
satellite
satellite
satellite
satellite

antenna_temp in SNDR.SNPP.ATMS.20160429T71954.m06

antenna temperature

xtrack

atrack

antenna temperature (Kelvin)

<<4HET W0

185.3 207.8 230.2 252.7
Data Min = 185.3, Max = 297.6

275.1

>

297.6

satellite
satellite
satellite
midscan
solar az|
solar zel
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Array(s) | Scale | Grid | Contours | Labels

Plot  Array10nly [J @ interpolate
Array 1: antenna_temp

Channel number: 1/ S/ of22= | 1
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[ ) tpause_pres in SNDR.SNPP.CRIMSS.20150102.D01.L3

/ Plot | Array 1 %

tropopause pressure

|
A
|

B

tropopause pressure (Pa)

7711.0 15621.7 23532.3 31443.0 39353.7 47264.4
Data Min = 7711.0, Max = 47264.4, Mean = 19886.4

/ Array(s) \( Scale \CMap \( Overlay \CContours \(Vectors V Labels \

Plot = Map B of Arrayiony B Interpolate
~Array 1: tpause_pres
Orbit_pass: 1 l of2=1
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« Subset file types include SNO, Match-Ups, calibration subset

» Subset files add a layer of group structure at the top, so there are
groups for L1B ATMS vs L1B CrIS vs L2 CrIMSS and new groups
with info on the selection process and per-granule info

« Example: SNO of Agua AMSU-A with ATMS:
— /I1b_amsua — obs from L1B AMSU-A
— /I11b_atms — obs from L1B ATMS
— /select — info about the match: distance, dtime, ...

— /I11b_amsua_ingran — AMSU-A attributes as 240-element arrays:
ingran_gran_id, ingran_file_name, ingran_day_night_flag, ...
— /l1b_atms_ingran
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