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IRFS-2 instrument specifications

parameter requirement

spectral range 5-15 um (660-2000 cm-?)
non-apodized spectral resolution 0.4 cm?
radiometric calibration error (A=11...12 um, T=280...300 K), no more than 0.5 K

noise equivalent spectral radiance NESR, [W-m sricm] 3.5:10%, A= 6 um

15104, L= 13 pm
45104, %= 15 um

instantaneous field of view (IFOV) 40 mrad
spatial resolution at sub-satellite point 35 km
swath width 1000...2500 km
spatial step 60...110 km
sampling period 0.6s

data rate 580 kb/s
mass 50 kg
power consumption (orbit average) 50 W
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IRFS-2: SD spectral radiance and measurement NESR

spectra set: 2015 Feb 05 — Apr 04, total number of the spectra is 1041735
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Radiance Difference, mW/(m? sr cm-)
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IRFS-2 spectra analysis: intercomparison with other instruments, selected pairs
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Retrieval algorithms 1

Algorithms for retrieval of the atmospheric and surface
parameters from IRFS-2 measurements:

Multiple Linear Regression (MLR) for deriving the first guess,
Artificial Neural Networks (ANN),

Physical inverse algorithm (PIA) method

Radiometric correction of the radiation measurements is preliminary performed
Principle Components Analyses was used

Selection of cloudless scenes (~30%)
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Altitude, km

Samples of retrieval 1

Averaging kernels and vertical resolution of our method in the troposphere
temperature profile retrieval
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Samples of retrieval 2

Temperature profiles (left) and differences (right): Retrieval (PIA) minus NCEP GFS, August, 2015
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Cxema pacrnosioXKeHUA CTaHLUKUIN Paano30HAMPOBAHUSA. YepHble KPYXKKK - Bce cTaHUMK (654) , KpacHble
3Be3/104KM — UCMOIb30BaHHbIe CTaHUMK Ans paguyca 250 Km 1 pasHuubl BpemeHu 90 muH (281).
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KoopauHatbl cTaHUmit nonyyeHbl ¢ caita http://weather.uwyo.edu, KoHTypHas KapTa ¢ http://www.wegetarian.ru.
Mocksa, UKN-2016 8



Pressure, hPa
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BAnAHME KpuTepua NPoCTPaHCTBEHHOIO PaccornacoBaHusa npwu
oTbope nap usmepeHuit Ha pasHOCTb TeMMNepaTyp

IKFS-2 minus Radiosondes, 2015/10 - 2016/05, 1.5 hour. T1.

T(z) Differences

iy
T

Differences of T(z) Differences

M*an, 50km
SD, 50km
Mé¢an, 100km
SB, 100km
mean, 250km
Stb, 250Kkm

'
N

o
N

Temperature difference, K

10 —

1000

-0,8 -0,4 0 0,4 0,8
Difference of Temperature Difference, K

MockBa, MKN-2016

Mean, 100 Km minus

Mean, 50 km

Mean, 250 km minus

Mean, 50 km

SD, 100 km minus

SD, 50 km

SD, 250 km minus

SD, 50 km

50 km
100 km
250 km

—_
P

S
WO

Sample size



Pressure, hPa

BanaHmne Kputepma paccornacoBaHua BpeMeHu Npm otbope nap
N3MEepPEHUN Ha PA3HOCTU TeMnepaTyp, pacctosHne meHee 100 Km

IKFS-2 minus Radiosondes. With AK, 2015/10 - 2016/09, 100km, T1
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CTaTUCTUYECKME XapPaKTEPUCTUKM PA3HOCTU Npoduaer TemnepaTypbl MO AaHHbIM

NKDC-2 n pagmnosoHanposaHua. CornacosaHne — 90mumnHyt, 100 Km
IKFS-2 minus Radiosondes, 2015/10 - 2016/05, 1.5 hour, 100 km, T2
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Kputepun Kauectsa namepenuin S. OtbpacbiBaembie pesynbraTtbl.

IKFS-2 minus Radiosondes, 2015/10 - 2016/05, 1.5 hour, 100 km, T1
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Kputepun Kauectsa namepeHuni. NpnHnmaemblie pesynbraTbl.
IKFS-2 minus Radiosondes, 2015/10 - 2016/05, 1.5 hour, 100 km, T1

T(z) Differences: meab and SD Sample size
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CpeaHekBagpaTMyHaa pa3HocTb npodunen temnepatypbl MKPC-2 n npodunen tTemnepatypbl
no aaHHbIM paano3oHaoB n NCEP GFS — 86an3uM ctaHuMi paamMo30HAMPOBAHNA U HAa, BOAHOW
NOBEPXHOCTbIO. %7

.
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[MpMepbl CXOAHbIX CONOCTAaBAEHUI HEKOTOPbIX 3apybeXHbIX CNYTHUKOBbIX U
pPaAno30HA0BbIX Npodunen TemnepaTypbl
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BbiBOAbI:

1. HecmoTpAa Ha BbICOKOE Ka4yecTBO CNEKTPOB B 06/1aCTK N0/10Cbl 15 MKMm,
cpeaHeKBagpaTUUYHbIE PA3HOCTU TEMNEPATYP, M3MEPEHHbIX C NomoLbio MKPC-2 ¢
PaAnMO30HAMPOBAHMSA, COCTaBNAOT oKono 2 K B aAnanasoHe gasneHnin 600-15 rlla m
Bo3pacTatoT A0 4-5 K npu npubamxkeHnn K noBepxHOCTU. BepTnKanbHOe ocpeaHeHue
ANCTAaHUMOHHOIO MeToAa BHOCUT B 3Ty BeNMUYMHY BKag meHee 0.6K.

2. B HacToALWee Bpema onpeaenenne npoduna temnepatypbl no UK cnektpam
NPUHLUMNNANBHO BO3MOXKHO TO/IbKO B 6e3061a4Hbix cayyasax (¥30%). Mcnonb3yemblii npu
onepaTMBHOM 06paboTKe anropnTm NO3BONIAET NoayyYaTb peweHue B 60 - 95%
6e3061a4HbIX CIy4aeB, B 3aBUCUMOCTM OT KayecTBa pe3y/1bTaTos.

3. TpebyeTca ganbHenwan paboTta No COBEPLIEHCTBOBAHMIO aNrOPUTMA C LE/bIO
YAYYLEHNA TOYHOCTMU U KONMYECTBaA Nonyvyaembix npodusien TemnepaTypbl, OCHOBAaHHAA
Ha aHa/NM3e pe3ynbTaToB Basingaumun. B nepsyto ouepenb — yTOUHEHWE pagnaLMOHHOM
Mmogenwn, npusnedyenme gaHHoix MCY MP gna oueHKmM napameTpos 061a4HOCTH,
cornacoBaHune namepeHnin MKOC-2u MTB3A-T'A n coBmecTHaa MHTepnpeTaumna nx
N3IMepeHun.



Bharogapvm opraHusaumm, obecneuymsiune cBoboaHbIN A0CTYN K AaHHbIM:

[anHHble NCEP GFS nonyyeHbl ¢ canta NOAA nomads.ncdc.noaa.gov

[laHHble paanM030HANPOBAHMA COBPaHbl U NPeACcTaB/ieHbl Ha cCalTe
yHuBepcmuTeTa BanommnHra weather.uwyo.edu

Pe3ynbTaTtbl cneKkTpanbHbiX namepeHun |IASI npeacrasneHol EUMETSAT Ha canTe
eoportal.eumetsat.int

PaboTa BbinoHEHA NPU YaCTUYHOW NoaaepKKe rpaHTa PHO 14-17-00096

bnazooapum 3a BHUMAHUE



