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Climate Lot1: Coordination of data rescue activities =~ Started 2017Q2/ End 2021Q2
Change

Project Objective: to recover, assess and prepare a selection of early satellite data
records (mainly 1964-1979) for use In climate reanalysis.

Data rescue activities Started 2017Q2 / End 2021Q2

reference networks

Lot1: Satellite data rescue, mainly prior to

Started 201804 / End 202102

C3s_311c Tl
_ Lot2 : Upper-air data rescue arted 201804 / End 202102
Context:
 ERAS - reanalysis currently run for periods 1950-present Sensor | Time period | Channels Function
e ERAG6 - next generat|on Centenr“al rea nalyS|S Scheduled for 2023 start HRIR 1964-1970 Single 3.4-4.2 um channel (Nimbus 1&2) Map night-time cloud clover and cloud top
. _ : - ; : and additional 0.7-1.3 um component temperature
* Very little satellite data pre-1979 is currently assimilated into climate (Nimbus 3)
reanalyses (only VTPR assimilated in ERAS) 1966-1970 6.7 um water vapour, 10.5 um window,  Detect surface and stratospheric temperature,

e Several satellite missions from before 1979 identified as potentially L5 [T (L, 520, Qe A0 WEIDNR | MR VERGUIL, [EEEEe) Soler enclE)
1969-1971 7 channels in CO, band and 1 window Atmospheric sounding (220km footprint)

important for reanalysis. However, important work needed to bring them to channel (Nimbus 3) and extra 6 channels

a sufficient level of readiness in water vapour band (19-35 um) on
Nimbus 4

Project data rescue activities. 1970-1971 862 channels in 400-1600 cm™ (6.25-25  Early hyperspectral sounder with surface sensing
N um) interval capability

1970-1977 6.7 um water vapour and 11.5 pm Map cloud cover, cloud top temperature, surface

1) Develop and maintain an up-to-date global inventory of known satellite data window eI, FelEve ey

recor.ds that reqtflre data rescue . . 1972-1979 8 channels in window, CO, and water Atmospheric temperature sounding
2) Obtain and provide access to the datasets. Development of readers for historical vapour bands (11.9-18.7 um)

binary formats and conversion to modern formats (netCDF4) 1975-1978 2 channels (cells) in 15 um CO, band Uses pressure modulation to sense at different
3) Error characterisation based on available documentation, identification of bias heights in stratosphere (45-90 km)

parameters, ranking instruments in terms of their interest for assimilation. 1978-2006 3 channels (cells) in 15 um CO, band Retrieval of temperature in stratosphere (29-44
Assess available RTTOV coefficients and creation of new coefficients, improve RT km)

modelling where possible and estimate uncertainties —rr———

Develop QC schemes based on step 3 and timing/geolocation corrections to

improve data quality

Characterise uncertainties and determine dominant sources of error (biases) and

apply bias corrections

Large scale calculations of the difference between observations and model values

from ERA5 (O-B). Assess performance of bias models currently used in ERAS.

Develop bespoke VarBC models to correct the observations during assimilation.
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Geolocation corrections:

* Geolocation quality studied for each historic sensor and corrections made where _
ne Cessa ry 4 In_ﬂightca;::ation Pre-flightcaibratio:ﬂ o
 Two-line element (TLE)-based approach using Pyorbital Python package: pet e ||
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* For most sensors, this significantly improves the geolocation accuracy BT
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e Data that would be unusable can be recovered in some cases:
e Correction of IRIS orbit tracks in January 1971
* Clear improvements at Poles for THIR and MRIR where there are
discontinuities in the original anchor points

SIRS-IRIS O time series (daily means), channel 7
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 However, geolocation errors up to 400km evident for VTP' :
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