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Current Status - Version 5.24

lVersion 5.18 was described at the October 2008 AIRS Science
Team Meeting

Version 5.20 is a minor upgrade to 5.18 and is now installed and
tested at JPL

Version 5.20 has significantly improved surface skin temperature and
spectral emissivity compared to Version 5.0

Improvements in Version 5.24 compared to Version 5.20

AMSU A channels 4 and 5 are not used (except in cloudy regression -
needs to be fixed)

(Almost) no retrievals are left behind

Separate error estimate coefficients are used for day and night
AER OLR RTA is incorporated in the retrieval system

New QC threshold concept and QC flag values

This represents most of what we intended to do for Version 6
Further improvements should still be made

e
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Removal of AMSU A Channels 4 and 5

Purpose
AMSU A channel 4 has died and AMSU A channel 5 is degrading

The % acceptance yield of Version 5 has been decreasing
Other AMSU A channels appear stable at this point

Removal of AMSU channels 4 and 5 from the retrieval process should
stabilize yield, especially as AMSU A channel 5 continues to degrade

Changes to the Retrieval Program
There are no fundamental changes to the retrieval program

AMSU channels 4 and 5 are not used in the MIT retrieval step or in any
physical retrieval step

AMSU A channel 5 has been replaced by AMSU A channel 6 as an error
estimate predictor

These changes produced only a marginal degradation in results when
AMSU channels 4 and 5 worked well

Should improve results for recent time periods - not tested yet

Note: Cloudy regression still uses AMSU A channels 4 and 5
We need a new cloudy regression
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(Almost) No AIRS 3x3 FOR Left Behind In
Level 2

Current Situation

Version 4 introduced the concept of Stratosphere good, Mid-troposphere
good, Lower-troposphere good...

Version 5 and 5.20 (now at JPL) use the same test for Stratosphere good
as Version 4 did

If Stratosphere is “not good” then we set QC flags
Qual Temp Top=2, Qual Temp Mid=2, Qual Temp_ Bot=2
No clear column radiances /R\iare written out
This case is “left behind” for both data assimilation and Level 3 purposes
Cloud parameters and OLR are computed from “fallback” state
From Data Assimilation Perspective this is sub-optimal because
No temperature profiles can be assimilated even above clouds

No clear column radiances can be assimilated even for channels that see
above clouds
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The Version 4/5 Stratosphere Good Test

Stratosphere Good Test fails if any of the following occurs

1) MIT retrieval is internally rejected

2) A+ is greater than 300 (little contrast in the scene)
3) NOAA score is greater than 10
4) NOAA regression is internally rejected

5) Final physical retrieval “fails” to reach the end

* Most often, because cloud retrieval or GSFC microwave retrieval fails
» Also occurs if too many AIRS channels are flagged as bad

6) Final cloud fraction is greater than 90%

In Version 5.24, retrievals are now “left behind” only if final physical retrieval
fails or NOAA score is greater than 50
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AIRS OLR and OLR¢R

AIRS OLR is a computed product for each AIRS FOR using an
OLR RTA

* Input data is AIRS retrieved T, €,,T(P), d(p), O3, o, and Pe¢ioud

AIRS OLR¢ R Is also computed for each AIRS FOR using
same retrieved parameters but setting a=0

CERES OLR is a measured product

If anomalies and trends of AIRS OLR closely match those of
CERES OLR, then

* This validates anomalies and trends of both AIRS OLR and CERES
OLR

» This indirectly validates anomalies and trends of AIRS retrieved
products

* Most importantly, anomalies and trends of OLR can now be
attributed to those of its component parts
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Version 5.24 OLR

OLR in Version 5.24 is computed using an improved OLR RTA
developed by AER

Main improvement is in the treatment of water vapor absorption
New OLR RTA also allows for varying CO, mixing ratios

Preliminary results show AIRS Version 5.24 OLR is lower than
Version 5 OLR by about 7 W/m?

This will essentially remove the 7.2 W/m? bias between AIRS
OLR and CERES TERRA OLR
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Version 5 Temperature Profile
Qual _Temp=0
"Used for all Stratosphere Good cases

Temperature profile error estimates o0T(p) are used to determine
pressure p,.s, down to which all T(p) have Qual_Temp =0

Prest IS the pressure down to which 6T(p) < AT(p) where AT(p)
IS an acceptance threshold

Version 5 AT(p) thresholds were one “size fits all”

Same thresholds were used for weather (data assimilation) and climate
purposes

Data assimilation needs highest accuracy with good spatial

coverage

Data assimilation experiments showed Version 5 AT(p) was looser
than optimal

Climate needs best spatial coverage with good (unbiased)

accuracy

Use of soundings over land only down to p,. in Level 3 produces very
@ poor spatial coverage
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Version 5 Approach to Generate Level 3
Temperature Products

Level 3 T(p) products include all cases down to py,,4 In Which
Qual Temp=0or1l

Cases in which Stratosphere is good are included down to p, .
(say 500 mb) Qual Temp=0
Over land - cases are also included in Level 3 down to pg¢
If Ppest 2 300 Mb : pyqoqq IS SEL €qual to Py
Otherwise cases are excluded from Level 3 for

P> Poest - pgood Is set equal to Poest
Over ocean - cases are excluded from Level 3 for p > py.q

Pyood IS @lways set equal to pyg
Pgood COUI be pg,; Over ocean
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5.24 Approach to Obtain ppegt and Pgood

In Version 5.24, py,.q Will be determined analogously to, but
iIndependent of, P,

We will define two sets of thresholds A,T(p) and A-T(p) to replace
AT(p) now used

To be used for data assimilation and climate purposes respectively

Puest IS defined as before but using A,T(p)
Qual_Temp=0 down to p, .

A T(P) is tighter than Version 5 AT(p)
Goal is to meet 1 K/1 km requirement

Pyood IS defined analogously to ppee; but using A T(p)
Qual_Temp=1 between pyq and Pyyoq
A:T(p) is looser than Version 5 AT(p)

Goal is extensive spatial coverage with unbiased results
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No Levels Left Behind in Level 3A Product

Level 3A is a new product requested by George Aumann

Level 3A is a gridded product where a value of (almost) all
soundings is included down to the surface

Level 3 product has soundings with Qual Temp =0 or 1 down
o pgood

The question is what temperature T '(p) to include in Level 3A
between pgood and psurf If pgood < psurf

George wants that value T'(p) to be written in the Level 2
product with its own flag Qual_Temp = 2 (3?)

@ Susskind, Blaisdell, Iredell, Molnar 14



Two Philosophical Points with Regard
to T (P)

T(p) and T'(p) should be continuous at p = Py,aq
T'(p) should be the best estimate of T(p) we have beneath p,,.q
Some possible sources of T'(p)

T'(p) = T(p) down to p;,;, With p;,;, determined using a further relaxed
threshold ART(p)

Retrieved T(p) may be adequate for use in Level 3A if 6T(p) = 4K
but not 10

Set Qual_Temp = 2 between pgooq and Prye (Prair COUld be pgf)
From p.,;, to p,,+ We can use a shifted climatology and set
Qual_ Temp =4

T,(p) - TCLIM(p) + ATCLIM between pfair and psurf
ATeim = T(Psair) - TeLim(Prair)

@ Susskind, Blaisdell, Iredell, Molnar 15



Conceptual Thresholds for AT,(p), AT<(p),
ATR(P)

Version 5 thresholds are specified separately for land and ocean
at 3 pressures

AT(ptOp)’ AT(pmid)’ AT(psurf) ptop =70 mb’ Pmid =Psurfr2

AT(p) is linearly interpolated in p between the 3 thresholds
Version 5.24 is done analogously but p,,, = 30 mb

Conceptual thresholds have been used to demonstrate the
capabilities of the new approach

@ Susskind, Blaisdell, Iredell, Molnar 16



Conceptual Thresholds

Ocean Land

AT(ptop) AT(pmid) AT(psurf) AT(ptop) AT(pmid) AT(psurf)

Version 5 1.75 1.25 2.25 2.25 1.75 2.75
AT, 1.5 0.75 1.25 1.5 0.75 1.25
AT 2.5 2.5 2.5 2.5 2.5 2.75
ATg 4.0 4.0 4.0 4.0 4.0 4.0
Version 5A0 1.75 1.25 3.0 225 2.0 2.0
AT, AO 1.5 0.75 1.25 1.5 0.75 1.25
AT-AO 2.0 2.0 1.5 2.25 1.75 2.0

ATg = 4.0 produces very poor results in AO system
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Percent of All Cases Included
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_Planned Further Improvement for Version 6

First Priority - Necessary

Install new cloudy regression that does not use AMSU 4 and AMSU 5
when ready

Identify and account for cases still “left behind”

Improve cloud parameter retrieval

Further optimization of QC thresholds for AIRS/AMSU and AIRS only
systems

T(p), 4(p), R; O, CO, ...

Assess use of dust score as an error estimate predictor

Preliminary indications show dust score should be based on ﬁ not R,

Second Priority
Optimize q(p) retrieval
Install new retrieval RTA from Larrabee if and when ready
Generate error estimates for trace gases

Third Priority - If Time Allows
Install and evaluate use of neural-net and/or climatology start-up

Requires new error estimates and QC thresholds
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Improved Cloud Parameter Retrievals

e Perform a new cloud parameter retrieval step after final
solution is obtained

« Improve stability of cloud parameter retrieval

Retrieval should not put spurious clouds near the surface or at the
tropopause - now happens

Retrieval should never “fail” causing the case to be “left behind”

 Determine a cloud longwave spectral emissivity ratio

e, /eg0o CM* for highest cloud

» Perform full cloud parameter retrieval (including p.; and p.,)
for each AIRS FOV if this is deemed desirable
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