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1. Motivation
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General Habit Mix

« ~50 % of the Outgoing Longwave Radiation is within the far-infrared (FIR) region (100-666 cm- or 15-100 pm ). (GHM)
 |ts spectrum within this region will be measured globally from space as part of the ESA Far-infrared Outgoing Radiation D
Understanding and Monitoring (FORUM) mission. VS
» Current optical models suggest that this region is highly sensitive to ice crystal shapes. d L @%
Q: Will the far-infrared improve a retrieval of ice crystal shape from an upwelling spectrum? | solid Columns (SC)
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It uses 226 channels to retrieve cloud and atmospheric products (Fig 1. . e .
P P (Fig 1.) modified to mimic a FORUM observation (Tab 2.).
Tab 1. |Retrieval Products Apriori  |Uncertainty Tab 2. Range (cm™?) |Resolution (cm') | Sampling (cm-)
Cloud Top Height (CTH) 9 km 3 km ARIES |(LW) 550-1800 |1 0.42
Cloud Effective Radius (CER) 40 pm 10 pm TAFTS |(LW) 80-300 0.12 0.04
Cloud Optical Thickness (COT) In(0.01) |10 (SW) 320-600
Temperature (T) / Water Vapour (WV) ERAS ERAS FORUM 100-1600 0.6 0.3
4. Results: Retrieved Cloud Products 5. Results: Information Content
. . . Tab 3.
1) Retrieve the cloud habits using the cloudy channels only . Including the FIR increases DOFS for T SOES| MIR | MIRLEIR
In-situ measurements found the General Habit Mix was most and WV (Fig 5.), and COT (Tab 3.). COT |0.60 |0.83
representative of the cloud. « The CER DOFS is reduced due to a CER |0.76 |0.44
| iaveiengti fartd weaker fit in the FIR. CTH |1.00 11.00
Fig 3. 25.00 16.67 12.50 10.00 8.33
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(FIR) and mid-infrared (MIR).

 MIR only has a better fit for Solid Columns with little distinction
between ice crystal shapes.

* FIR+MIR has a better fit for the General Habit Mix 6. Con CI Us | ons

2) Retrieve the cloud properties Fig 4. N
and atmospheric profile using all &

Cloud Refs. T
channels — Mopis §

— |n-Situ

A: Yes - Including the FIR...

...enables a clearer distinction from the Solid Columns mix.
...also increases the information content of the atmospheric profile
particularly for UT water vapour.

 Thereis a good agreement
between all the retrievals and in-
SItu measurements.

* Including the FIR halved
uncertainties in CTH and COT.
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However, more work is needed to reconcile optical properties between
the MIR and FIR as a disagreement is still observed in the spectral fits in
these regions.
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- The retrieved CER was more =
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