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2 Chandrayaa#? IIRS instrument
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3 Theoretical formulation and retrieval technique
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3.1 Forward model;: Radiative transfer model
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3.2 Optimal Estimation
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3.3 Retrieval methodology
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3.4 Channel selection
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3.5 Apriori
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1. Generate a normally distributed ensemble (10000 members) ofs with
mean 0.80 and sigma 0.03.

2. Generate ensemble 6¥¥ using values of observations at 1@ x t & from
representative spectraraf g g from step 1.

3. Generate ensemble of spectral emissivity profiles using ensemb¥é ahd
representative spectra (excluding observations at T& x 1 ).
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3.5.3 Apriori disk function, rr+
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3.5.4 Choosingy s yalues

CNRBY 02@S3 A LINNENADIHAI GKIRG diaRYE 4 KS® 3dzSa a
¢ KS OF t OdzALINRRENREZE NB 3 | YR Fi KEMM@INRIZS & | NB T dzNI K S NJ
0§KS Ol f ®dzZLINSER yRIKST AaK2dzZ R 0SS ad®OKONBKIGE ONE dESE2A dziO
a2 GKFG GKS LIK2 AINER NAdeS 30 20yTa2ANg GISEyEd ¢ 9SSt Sy 3dKao |
Ot dSag 2T NBadA @ fAdgSa INBFGSNI GKFyYy dzyAde 2N S@S)
X TMT g MO TINE GA RSA (GKS LK BRNK2YRE®@ foRS/ED A{(255 (¢ S
dzASR GKS YSIy @ItdzS 2F noyo



306
307

308

309
310
311
312
313
314

315

316

317
318
319

320
321
322
323

324

325
326
327

328
329
330
331
332
333
334
335

336
337
338

339

340
341

45002y o®H GKIG GKS az2ftdm2y G2 9l
o &8 KIIDSLIRKRISKRS (l@ESz8vaeSRisd N&

o Qx
D <
Q¢ (N
<
[exNE <))
<
(s}
puls

QX
|

A
i8N

w -
R N

3.6 Observation anc priori error covariance matrices
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3.7 Retrieval diagnstics
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3.7.2 Averaging kernel
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4 Results and discussion
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5 Conclusions
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Figurel: Black body radiation curves for selected temperature range.
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Figure2: A sample plot of IIRS radiance spectra (solid black line) along with the locations
(hatched vertical blocks) of OSFs.
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distribution (solid blue line curve).
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Figured: The average sensitivity and the retrieval uncertainty of emissivity
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Figure 5: Retrieved spectral emissivityy(< 0 G ol 0 {-297% andpgbPlom n p
15.4956, lat:-8.8285. The corresponding profiles of the prior emissivity and the Apollo 16
return soil samples are also shown for comparison. The envelppe gf isshown in orange
color.
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Figure6: Plots of the separated reflected and emitted components of the total radiance at
lon: 15.4745, [at:8.9751 and (b) lon: 15.4956, |a8.8285.
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Figure7: The LRO Diviner bolometric brightness temperatife ), (b) ChaIRS retrieved
surface temperature’¥) and their difference’y -"Y).
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Figure8: Frequency histogram plot ofol-Ts.
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Figure9: The a priori surface temperature, (b) retrieved surface temperature and (c) a priori
- retrieved surface temperature.
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FigurelO: Frequency histogram plot oY Y.
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Figurel2: Plot of the a prioriNB G NA SPSR SYAaaArgiaide F2NI 6F0 <T
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