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The vertical temperature profiles retrieved from spectral satellite

measurements of outgoing thermal radiation by the IRFS-2 instrument

(“Meteor M” No 2 satellite) in cloudless conditions are compared with

radiosonde data and results of the NCEP GFS analysis. For comparisons, the
measurements of IKFS-2 were used for 2 days in each month from o

Zi=1,NT(]iC —J1"N?/af
Criterion of quality of measurements S. 5= \ N,

IKFS-2 minus Radiosondes, 2015/11 - 2016/11, 1.5 hour, 100 km

IKFS-2 minus Radiosondes, 2015/11 - 2016/11, 1.5 hour, 100 km

T(z) Differences: mean and SD Sample size T(z) Differences: meab and SD Sample size

10 — ] \ 7]
November 2015 to November 2016. ] : |
Instrument: IKFS-2 is Russian Fourier —interferometer onboard satellite ] 1 i . |
“Meteor M No2”. Measurement spectral region of the instrument is 660- o T A vaues of ually parameter (100%) o - . -
. . . . c - Quality parameter > 2 (17%) . c ‘.; 100 =
2000cm™?, spectral resolution after apodization is equal 0.7cm™ S oo ——— Quelly paramete|> 15 50%) o o it et ofccatty earameter (100%
°w° % N [ et L
5 | | o | ,l'f':”\ _ Q£|:t§ Earameter<1.‘(5 (60)%)
60 | : < -j : E \‘;: \‘\ ‘\ :
| 1000 . “-ii{:"f‘_:_- oot 1000 —: 1000 . | ] -'-'-}?.-‘f-_-"'_:_.-:_a-_..._+ - - 1000 —: il
| I | I IIIIIHI| II\IIlII‘ IIIIIHI| IHII]II| ) I ) 1 I 1 I | I | [ [ I |
- Temperature difference, K Sample size - Temperature difference, K Sample size
| Figd. Rejected results. Total 3485 measurements Fig. 5. Accepted results S <3 remained 95%
S <3, rejected 171 (5)% S <2 remained 80%
] S <2, rejected 685 (20%) S <15 remained 6(;‘V
0 — S <1.5, rejected 1442 (40%) Y °
60 —| X . - " > ° °
] N Effect of vertical resolution and results
w | e S We can see, the effect of vertical
Longitude IKFS-2 minus Radiosondes, 2015/11 - 2016/11, 1.5 hour, 100 km, S<1.5  averaging satellite data on SD
Fig 1. Position of Radiosonde stations. Black rounds — all of stations, red stars — stations, - o D variates up to about 1K with
in pai i i iti i | ifferences of T(z) Differences : :
selec.ted in pairs for comparisons. St.atlon positions and radiosonde data have been T(z) Differences (2) helght, but is small on mean
obtained from Wyoming University internet pages _ _ .
(http://weather.uwyo.edu/upperair/sounding.html) \ difference.
_ . _ Mean difference is close to zero
Elimination of maximal temporal and spatial distance between _ N H _ in free troposphere but rise up to
two compared measurement. - T - ~1K near 100 hPa and ~-1 near
i 3 I_ ] 1000 hPa. SD changes in the
IKFS-2 minus Radiosondes, 2015/11 - 2016/11, 1.5 hour - - g I ‘ : range Of 1_14 K in the pressure
T(z) Differences Differences of T(z) Differences £ E E O 100 T v\ 100 — .
] B | | _ BEF < o /s range 20-600 hPa and rise up to
Y \ % 5
] | l | 2 4| et M, wo AK AK near 1000 hPa.
- | M*an 50km - Mean, 100 km minus - ‘ ‘ % .‘ ‘ ) i Sf:)j " AK
7] | > sokn 7] MgﬂaenénéSSOOkTminus N \ \ EL;_'E ) .' i . )
i Mgan, 100km o i | $ e mean, with AK
- S, 100km - SD, 100 km minus \ { ’ :
| :Eaa;%?)i;km _ SD, 50 km | - | | - Y ¢ (e ee Sb, with AK - Mean, wo AK minus
100 — | 100 — = 100 | : " RMS with AK Mean, with AK
| - 0 : 7
I 7 N N |
- - - | e - SD, wo AK minus
. ", - SD, with AK
_ _ _ | (N ]
) 1 i : | “*"---- 1000 - I
- - - |
i i i I -2 0 2 4 -0,4 0 04 08 172
. —— . . ) Temperature difference, K Difference of Temperature Difference, K
1000 . , , 1000 1000 —F-TrmerTromg-TTyTTIe . ) . o ] .
2 : : ; 04 o o4 o S S S S Fig. 6. Effect of vertical resolution fitting on the temperature profiles differences.
Temperature difference, K Difference of Temperature Difference, K AR
Sample size
Fig.2. Mean and SD difference between satellite and radiosonde temperature IKFS-2 minus NCEP GFS, 2015/11 - 2016/11, 1.5 hour, interpolation, S < 1.5
profiles for three values of maximal distance (left figure), differences between _ Differences of T(z) Differences
these differences (in the middle), number of considered pairs (right figure). T(z) Differences Fig. 7 demonstrates, effect of
1 l vertical averaging on the results of
Figure 2 shows, differences between SDs for 250 and 50 km are 0.2 i i CNOCrTE]IgEgII:SSOh Ofl satec:llte .dalta Vs "
— 0.4 K in the troposphere. But the differences of SDs for 100 and 7 i 4 a(r;a yée ata ';’ 55, t aln
50km are close to zero. Thus, we selected for the comparison i i vsTd I9sonfeNSCElIJ3thl?Stde vertica
measurements performed at no more than 100 km distance. . . averasing o ata.
o : '
o 100 — 100 — :
< Mean, SD and RMS of differences
i : : ) D . .
IKFS-2 minus Radiosondes. 2015/11 - 2016/11, 100km L La_ fOr bOth Comparlsons (Flg 6 and
T(z) Differences Diff f T(z) Diff EEECEE o .
@ | T 88 28 3 _ _ Fig. 7) are close to each other.
'r,‘ NN\ N\ ol o~
- o mear, 30 min 1 Wy Mean, wo AK F
_ ';{" -- — rsqg:a:,hgrl]:ur M;aenénl")lo?’?;:mminus _ || ) | B > ® ® ® ® S y WO AK - — Mean, WO AK m|nu5
: b ean, 150 A B R - L.\ - ¢ Mean, with AK
B :‘ - — i 12:51:1-53hh00uurr -1 Maaenén1’8300n;1i?nminus N \l Vi F—mean, with AK
] \ ‘\ eeceea SD. 3 hour Mean, 360 min minus _| 11| - . =
B 4\ ‘. me:em our100 Mean, 30 min 19p — - eeesee ’ WIth AK -
£ 0 §5 3 = des T mn A - RMS with AK - = =« SD, wo AK minus
% ::' - - - SD, S;O min minus I . - “T‘ - SD! with AK
§ \y S§D138300r:lnnminus i e - % -
. ) == == 50,30 min e 1000 | "',"“"' 1000 T l
{: SDS,DETG3OOn;1i?nminus | l
) [ L1 -2 2 4 -06-04-02 0 0,2 04 06
: d | : : : : Temperature difference, K Difference of Temperature Difference, K
i <
] e | . . . . . °
i o i :;: : Fig. 7. Comparison of IKFS-2 temperature profiles vs NCEP GFS analysis results with and without
| A R AL B taking into account the vertical averaging of the temperature profile
N Tempoerature differencs, K * -O,4Temper21ture diffg,f:nc& K o b S;ra?ntl)e size 10099
Fig. 3. Mean and SD difference between satellite and radiosonde temperature profiles Conclusion: It is shown that the adjustment of vertical resolutions of various measurements leads to the

for five values of maximal discrepancies in time (left figure), differences between
these differences (in the middle), number of considered pairs (right figure).

decrease of a mean square difference between results by 0.2—1 K depending on the atmospheric altitude. In the

case of the consistent vertical resolution, average differences between satellite and radiosonde measurements
do not exceed about 1 K in an absolute value, SDs change from 1 to 1.4 K and RMS differences change from 1.0

Figure 3 shows, difference between SDs and mean differences to 1.8 K in pressure region 20-600 hPa. In near-surface layer, SD and RMS differences increase up to 4 K.

for 360, 180 and 30 min are greater 0.3 — 0.4K. But the Differences between satellite measurements and NCEP GFS data show the same consent, RMS of the difference
differences of SDs for 90 and 60 min are close to zero. Thus, we changes from 1 to 1.8 in pressure 20-600 hPa. We note that both the radiosonde data and the analysis data have
selected for the comparison measurements with no more than an errors, so the errors of the data of the IRFS-2 are less than the obtained differences.

90 min mismatch.
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