Obs4MIPs - Satellite Observations
Rehosted for GCM Model Evaluation
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Initial Sentiments Behind obs4MIPS
Under-Exploited Observations for Model Evaluation
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Model and Observation Overlap
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What’s the Problem?

Formats
* Modelers typically use NetCDF, globally gridded output
» Satellite data comes in lots of formats: HDF, NetCDF, binary, etc; Different
processing levels (L2 — Swath, L3 — gridded, L4 — analysis), with voids, fills, and
flags
Metadata
 Modelers typically use the CF convention
e Satellite data may be NASA EOS compliant, CF compliant, or follow no specific
convention — metadata may not actually be imbedded in the data files ...
Experience

* Modelers (not all) know very little about satellite data, don’t understand
retrievals, biases — Finding data is still hard and they see multiple products for
the “same” variable and don’t know how to choose

e Satellite data providers produce documentation for themselves, which is often
impenetrable for non-observational scientists

* Mapping between model output and observations is not always obvious



Use the CMIP5/6 simulation protocol as
guideline for selecting observations.

Observations to be formatted the same
as CMIP Model output (e.g. NetCDF
files, CF Convention)

Include a Technical Note for each
variable describing observation and use
for model evaluation (at graduate
student level).

Hosted on the ESGF with CMIP model
output, using the same search and
download facilities, (and in the future,
online analysis capabilities)
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obs4MIPs “Technical Note”

Every dataset must include a Technical Note, which is hosted with the dataset on the ESGF
The Tech Note is limited to about 6 — 8 pages, with figures

Content should summarize important information in a way that a graduate student can
understand

References to more complete documentation, and journal articles, are included at the end
Technical note content is mandatory, and is review by the task team before it is published

Intent of the Document

« Data Field Description (CF name, units)

« Point Of Contact (name, email address)
Data Origin /

Validation and Uncertainty Estimate
Considerations for use in Model Evaluation
Instrument Overview

References

Revision History

An uncertainty estimate is
required, and more detailed
error information (zonal, point
by point) is encouraged

N

For example:

Sun Synchronicity
Diurnal Sampling
Sampling Bias
Effect of cloud contamination

The objective is to place all of the relevant information needed to make use of the dataset in
one document next to the data holding itself




Data and Documentation Together

File Edit View History Bookmarks Tools Help — o X

() ObsdMIPs Data Search | 0... X 4

€ 8 ntips:

Hosted by University of Colorado Powered by N and #
ESGF‘ ¢xe

Welcome, Guest. | Login | Create Account

ww.earthsystemcog.org/search/obs4mips/ c Q Search wB ¥ 4 =

Obs4MIPs
You are at the CoG-CU node
Home AboutUs Governance ContactUs Technical Support

} Institute + |
Enter Text: o Search Reset Display| 10 - |results perpage [More Search Options]
} Instrument + |
Time Frequency -

O Show All Replicas O Show All Versions Od Search Local Node Only (Including All Replicas)
mon (2) Search Constraints: $¢ atmos | g Air Temperature | ¢ mon,monClim
monClim (1)

Total Number of Results:

A Tech note is

Please login to add search resultsfto your Data Cart

Expert Users: you may display the search URL and returf resulis as /ald)véjrnﬂgjéds ,iﬁrdthe

Realm =)

atmos (3)

Variable +
1. obs4MIPs MLS Air Temperature L3 Monthly Data
Variable Long Name - Description: Obs-MLS model output prepared for obs4MIPs NASA-JPL observation Sea rCh resu Its
Data Node: esgf-data.jpl.nasa.gov
Air Temperature (3) Version: 20111025
Air Temperature Number of Total Number of Files (for all variables): 3
Observations (2) [ Show Metadata] [ Show Files] [ THREDDS Catalog] [WGET Script] [LAS Visualization] [Tech Note] [Globus Download ]
Air Temperature Standard Error 2. obs4MIPs AIRS Air Temperature L3 Monthly Data
2) Description: Obs-AIRS model output prepared for obs4MIPs NASA-JPL observation
Data Node: esgf-data.jpl.nasa.gov M a ny Ways to
} CF Standard Name + ’ Version: 20110608
Total Number of Files (for all variables): 3 / dOWﬂ | (oF:] d
} Data Node + ’ [ Show Metadata] [ Show Files] [THREDDS Catalog] [WGET Script] [LAS Visualization] [Tech Note] [Globus Do 3
3. obs4MIPs.NASA-JPL.GNSS_RO.ta.monClim
Description: Obs-GNSS RO output prepared for obs4MIPs NASA-JPL retrievals
Data Node: esgf-data.jpl.nasa.gov
Version: 20160601
Total Number of Files (for all variables): 1
[ Show Metadata] [ Show Files] [ THREDDS Catalog] [WGET Script] [LAS Visualization] [Tech Note] [Globus Download ]
ESGF sponsors and partners X Earth System CoG sponsors and partners
S . . CoG version 3.8.0 . . .
DoE Office of Science | IS-ENES | NASA | NOAA | NCI| NSF NOAA | NASA | NSF | DoE Office of Science | IS-ENES

v.earthsystemcog.org cog_support@list. woc.noaa.gov | privacy policy




obs4MIPs: Current Set of Observations

https://www.earthsystemcog.org/projects/obs4mips/satellite_products
(CF) Variable Long Name (# Datasets)

Air Temperature (3)

Ambient Aerosol Optical Thickness at 550
nm (2)

CALIPSO 3D Clear fraction (3)

CALIPSO 3D Undefined fraction (3)

CALIPSO Clear Cloud Fraction (3)

CALIPSO Cloud Fraction (3)

CALIPSO High Level Cloud Fraction (3)

CALIPSO Low-Level Cloud Fraction (3)

CALIPSO Mid Level Cloud Fraction (3)

CALIPSO Scattering Ratio (6)

CALIPSO Total Cloud Fraction (3)

Cloud Fraction retrieved by MISR (1)

Eastward Near-Surface Wind (1)

Eastward Wind (1)

Fraction of Absorbed Photosynthetically
Active Radiation (1)

Geopotential Height (1)

ISCCP Cloud Area Fraction (Joint histogram of
optical thickness and cloud top pressure)
(1)

ISCCP Mean Cloud Albedo (Cloud-fraction
weighted & daytime only) (1)

ISCCP Mean Cloud Albedo (Unweighted &
daytime only) (1)

ISCCP Mean Cloud Top Pressure (Cloud-
fraction weighted & daytime only) (1)

ISCCP Mean Cloud Top Pressure
(Unweighted, daytime only) (1)

ISCCP Mean Cloud Top Temperature (Cloud-
fraction weighted & daytime only) (1)

ISCCP Mean Cloud Top Temperature
(Unweighted & daytime only) (1)

ISCCP Total Cloud Fraction (daytime only) (1)

Leaf Area Index (1)

Mass Fraction of Cloud Ice (1)

Mole Fraction of O3 (1)

Monthly Average Near-Surface Wind Speed
(1)

Near-Surface Wind Speed (1)

Northward Near-Surface Wind (1)

Northward Wind (1)

Precipitation (4)

Sea Ice Area Fraction (4)

Sea Surface Height Above Geoid (1)

Sea Surface Temperature (3)

Specific Humidity (2)

Surface Downwelling Clear-Sky Longwave
Radiation (1)

Surface Downwelling Clear-Sky Shortwave
Radiation (1)

Surface Downwelling Longwave Radiation (1)

Surface Downwelling Shortwave Radiation
(1)

Surface Upwelling Clear-Sky Shortwave
Radiation (1)

Surface Upwelling Longwave Radiation (1)

Surface Upwelling Shortwave Radiation (1)

TOA Incident Shortwave Radiation (1)

TOA Outgoing Clear-Sky Longwave Radiation
(1)

TOA Outgoing Clear-Sky Shortwave Radiation
(1)

TOA Outgoing Longwave Radiation (3)

TOA Outgoing Shortwave Radiation (1)

Total Cloud Fraction (1)

Water Vapor Path (1)

aerosol optical thickness at 550 nm (1)

column-average dry-air mole fraction of
atmospheric carbon dioxide (1)

column-average dry-air mole fraction of
atmospheric methane (1)

monthly average atmosphere water vapor
content over ice-free oceans (1)

sea surface temperature (1)



Concluding Remarks

In theory, automated translation among file formats and metadata
conventions is possible

In practice, it’s not so easy — regridding is a touchy subject ...
And documentation for the non-expert is largely non-existant

We think that providing data and documentation tailored to the
customer is the best way to increase its utility

Obs4MIPs is evolving under the guidance of the WDAC Task Team

Many issues to sort out going forward ... Like how to handle in situ
data ...

Find obs4MIPs at
https://www.earthsystemcog.org/projects/obs4dmips/
Or Google “obs4MIPs”
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