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Mean Layer Temperature - NOAA CDR (01B-25) Data Flow Diagram

Overall Processing Outline of the Mean Layer Temperature - NOAA CDR V5.0

MSU Level-1c swath data from
NOAA-TIROS-N, NOAA-6,
NOAA-7, NOAA-8,NOAA-9,
NOAA-10, NOAA-11, NOAA-
12, and NOAA-14

Conduct limb adjustment for each scan
position of MSU observations for channels of
interest. Bin the limb-adjusted swath data
into 2.5X2.5 degree lat/lon grid cells and
average them to generate monthly gridded
time series for each satellite, ascending and
descending separately.

Conduct frequency adjustment for MSU
satellites using NOAA-15 as reference, based
on CRTM simulation and climatology
difference between NOAA-14 and NOAA-15

Conduct diurnal drift adjustment for MSU
satellites [NOAA-TIROS-N, NOAA-6, NOAA-7,
NOAA-8,NOAA-9, NOAA-10, NOAA-11, NOAA-
12, and NOAA-14) , ascending and descending
separately using the diurnal adjusted NOAA-

15 as reference

Merge the adjusted ascending and
descending multi-channel temperature data
to gererate diurnal-adjusted monthly multi-

channel temperaturetime series for each MSU
satellite

!

Diurnal-adjusted MSU
monthly multi-channel
temperature time series for
each satellite { NOAA-TIROS-N,
NOAA-6, NOAA-7, NOAA-8 NOAA-9,
NOAA-10, NOAA-11, NOAA-12, and
NODAA-14])

. NOAA-10, NOAA-11, NOAA-12, and NOAA-14,

AMSU-A Level-1c swath data

from NOAA-15, NOAA-18 and

NOAA operational calibrated
L1b data for NOAA-19

Conduct limb adjustment for each scan
position of AMSU-A observations for
channels of interest. Bin the limb-adjusted
swath data into 2.5X2.5 degree lat/lon grid
cells and average them to generate monthly
gridded time series for each satellite,
ascending and descending separately.

v

Conduct diurnal drift adjustment for AMSU-A
satellites (NOAA-15, NOAA-18 and NOAA-19), ¢
ascending and descending separately using
the reference multi-channel tempterature
CDR as a reference

;

Merge the adjusted ascending and
descending multi-channel temperature data
to gererate diurnal-adjusted monthly multi-

channel temperaturetime series for each
AMSU-A satellite

!

Diurnal-adjusted AMSU-A
maonthly multi-channel

temperature time series for
each satellite { NOAA-15,
NOAA-18 and NOAA-19)

Conduct adjustment of warm target effect for
all MSU and AMSU-A observations { NOAA-
TIROS-N, NOAA-6, NOAA-7, NOAA-8,NOAA-9,

AMSU-A Level-1 swath data
from Aqua and MetQp-A, and
the reprocessed ATMS TDR
data from SNPP and NOAA-20

Limb adjustment for each scan position of
AMSU-A and ATMS observations for channels
of interest. Bin the limb-adjusted swath data

into 2.5X2.5 degree lat/lon grid cells and
average them in monthly interval to generate
monthly gridded time series for each satellite,
ascending and descending separately.

Generate monthly mean anomaly time series

for each satellite, ascending and descending

separately. Then average the ascending and

descending anomaly time series for each grid
point.

!

Use MetOp-A/SNPP as a reference, adjust the
anomalies of other satellites by subtracting a
“monthly climatology” of the anomaly
differences relative to the reference during
their overlapping periods.

l

Merge the adjusted anomalies of Agua,
MetOp-A, SNPP, and NOAA-20 to generate
reference CDR anomalies and get the
reference CDR

!

Reference multi-channel
temperature CDRs from AMSU-
A/ATMS observations in stable

orbits (Aqua, MetOp-A, SNPP
and NOAA-20)

NOAA-15, NOAA-18 and NOAA-19), then
merge the adjusted MSU, AMSU-A data with
the referemce multi-channel temperature
CDRs

Mean Layer Temperature -
NOAA CDR V5.0
(from 1978 to present)

Figure 1. Overall data flow chart of the MLT NOAA CDR V5.0 algorithm.
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Figure 2. Flowchart for processing (a) IMICA recalibrated MSU Level-1c, (b) IMICA recalibrated Level-1c, and (c)
reprocessed ATMS TDR brightness temperatures to generate Level-3 gridded monthly temperature records for
individual satellites




AMSU-A Level-1c swath data
from Aqua and MetOp-A,
and the reprocessed ATMS
TDR data from SNPP and
NOAA-20

.

Limb adjustment for each scan position of
AMSU-A and ATMS observations, then hin
the limb-adjusted swath data into 2.5X2.5
degree lat/lon grid cells and average them in
monthly interval

:

Calculate anomaly time series for gridded
data of each satellite for ascending and
descending nodes separately. Then average
the ascending and descending anomaly time
series at each grid point

l

Check if Aqua and MetOp-A
AMSU-A anomaly trends are
consistent with SNPP ATMS

Yes

v

Climatology adjustrnent: Use Aqua, or
MetOp-A, or SNPP as reference, adjust
anomalies of the rest satellites by
subtracting a “maonthly climatology” of the
anomaly differences relative to the
reference during their overlapping periods.

’

Generate reference COR anomalies: Merge
[average over) Aqua, MetOp-A, SNPP, and
NOAA-20 anomalies for each grid point

'

Generate reference CDR by adding the
reference climatology to the monthly CDR
anomalies

Reference multi-Channel
temperature CDRs from
AMSU-A/ATMS observations
in stable orbits (2002-
present, this dataset is
updated monthly)
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Inter-satellite calibration to adjust the Aqua
—MNo—» or MetOp-A anomaly trends to make them
consistent with SNPP

F 3

Figure 3. Flowchart for generating reference multi-channel temperature CDRs.



