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ʉʇʃʆʏɽʅʅʆʉʊʔ ʄʆʈʉʂʆɻʆ ʃʔɼɸ

ʉʇʋʊʅʀʂʆɺɸʗ

ʄʀʂʈʆɺʆʃʅʆɺɸʗ

ʈɸɼʀʆʄɽʊʈʀʗ

SSMIS
SpecialSensorMicrowaveImager/Sounder

ʀʉɿ ʩʝʨʠʠ DMSP(F8-F19)
Defense MeteorologicalSatelliteProgram

1987 ïʥ.ʚ.

19.35(H,V), 22.24(V), 37(H,V), 91.655 (H,V) ɻɻʮ

ʈʝʞʠʤ ʢʦʥʫʩʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ - 53Á

ɻʣʦʙʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ɿʝʤʣʠ - 3 ʩʫʪʦʢ

ʇʦʢʨʳʪʠʝ > 58-ʛʦ ʛʨʘʜ. - 2ʨʘʟʘ ʚ ʩʫʪʢʠ

16x14 ʢʤ - 85.5 ɻɻʮ; 70x45 ʢʤ - 19.35 ɻɻʮ

AMSR2
AdvancedMicrowaveScanningRadiometer

ʀʉɿ GCOM-W1
Global Change Observation Mission - Water 1

2012 ïʥ.ʚ.

6,925; 7,3; 10,65; 18,7; 23,8; 36,5; 89,0 (H,V) ɻɻʮ

ʈʝʞʠʤ ʢʦʥʫʩʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ - 55Á

ɻʣʦʙʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ɿʝʤʣʠ - 2 ʩʫʪʦʢ

5x3 ʢʤ - 89 ɻɻʮ; 62x35 ʢʤ ï6,925 ɻɻʮ



ʉʇʃʆʏɽʅʅʆʉʊʔ ʄʆʈʉʂʆɻʆ ʃʔɼɸ

ʉʇʋʊʅʀʂʆɺɸʗ

ʄʀʂʈʆɺʆʃʅʆɺɸʗ

ʈɸɼʀʆʄɽʊʈʀʗ

ɸʃɻʆʈʀʊʄʓ

ÅNASA Team (NT)ïNASA

ÅNASA Team 2 (NT2)ïNASA

ÅBootstrap(BT) ïGoddard Space Flight Center(NASA)

ÅBristol ïGoddard Space Flight Center(NASA)

ÅTUD ïDanmarksTekniskeUniversitet(DTU)

ÅARTIST Sea Ice (ASI) ïUniversity of Bremen, European Space Agency (ESA)

ɻʀɹʈʀɼʅʓɽ ɸʃɻʆʈʀʊʄʓ

ÅOSI-401-b ïʢʦʥʩʦʨʮʠʫʤ OSI SAF (Ocean and Sea Ice Satellite Application Facility)

ÅOSI-408 ïʢʦʥʩʦʨʮʠʫʤ OSI SAF (Ocean and Sea Ice Satellite Application Facility)

Åééé.

ʅʝʩʢʦʣʴʢʦ ʢʘʥʘʣʦʚ

> 18,7ɻɻʮ

+ 6,915ɻɻʮ



ʉʇʃʆʏɽʅʅʆʉʊʔ ʄʆʈʉʂʆɻʆ ʃʔɼɸ
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ʄʀʂʈʆɺʆʃʅʆɺɸʗ

ʈɸɼʀʆʄɽʊʈʀʗ

ɸʃɻʆʈʀʊʄʓ

ÅNASA Team (NT)ïNASA

ÅNASA Team 2 (NT2)ïNASA

ÅBootstrap(BT) ïGoddard Space Flight Center(NASA)

ÅBristol ïGoddard Space Flight Center(NASA)

ÅTUD ïDanmarksTekniskeUniversitet(DTU)

ÅARTIST Sea Ice (ASI) ïUniversity of Bremen, European Space Agency (ESA)

ɻʀɹʈʀɼʅʓɽ ɸʃɻʆʈʀʊʄʓ

ÅOSI-401-b ïʢʦʥʩʦʨʮʠʫʤ OSI SAF (Ocean and Sea Ice Satellite Application Facility)

ÅOSI-408 ïʢʦʥʩʦʨʮʠʫʤ OSI SAF (Ocean and Sea Ice Satellite Application Facility)

Åééé.

ʆʰʠʙʢʠ ʆʰʠʙʢʠ



ɼɸʅʅʓɽ

SMOS(Soil Moisture and Ocean Salinity)ï2009 ðʥʘʩʪ. ʚʨ.

MIRAS (Microwave Imaging Radiometer using Aperture Synthesis)

ʇʨʦʜʫʢʪ SMOS L1C 

f  = 1.4 (H, V) ɻɻʮ

q= 42.5̄



ɽʅʀʉɽʁʉʂʀʁ ɿɸʃʀɺ

ɼʠʥʘʤʠʯʥʘʷ ʟʦʥʘ:

ʣʴʜʳ ʚʟʣʘʤʳʚʘʶʪʩʷ,

ʥʦʚʳʝ ʣʴʜʳ, ʚʝʪʝʨ ¬®



ɻʃʋɹʀʅɸ ʌʆʈʄʀʈʆɺɸʅʀʗ ʀɿʃʋʏɽʅʀʗ
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ʇʨʝʩʥʦʚʦʜʥʳʡ ʣʸʜ, t = ï20 ÁC

ʇʨʝʩʥʦʚʦʜʥʳʡ ʣʸʜ, t = 0 ÁC

ʉʫʭʦʡ ʩʥʝʛ, t = ï20 ÁC

ɺʣʘʞʥʳʡ ʩʥʝʛ, t = 0 ÁC

ʆʟʸʨʥʳʡ ʣʸʜ, t = ï20 ÁC

ʆʟʸʨʥʳʡ ʣʸʜ, t = 0 ÁC

ʇʨʝʩʥʘʷ ʚʦʜʘ, t = 0 ÁC

ʄʦʨʩʢʦʡ ʣʸʜ, t = ï20 ÁC

ʄʦʨʩʢʦʡ ʣʸʜ, t = 0 ÁC

ʄʦʨʩʢʘʷ ʚʦʜʘ, t = 0 ÁC

1,5 ʤ

< 1 cʤ

4 cʤ

< 1ʤʤ

2 cʤ

4 ʤʢʤ



ʈɽɻʀʆʅ ʀʉʉʃɽɼʆɺɸʅʀʗ

˹͔ͦͣͪ 

Ύ;͔͚͙͟

͙̊ͪͦͭ͊Σ 

ϲͫ Φ΄Φ

˨͎ͦͦͭ͊͡Σ ϲ͍ Φ͒.

P1 73,205 73,193

P2 74,007 76,092

P3 75,017 76,081

P4 76,021 76,144

P5 77,016 76,269

P6 77,948 75,902

P7 76,502 88,757

P8 77,583 99,751

ʂʘʨʩʢʦʝ ʤʦʨʝ

8 ʷʯʝʝʢ ʧʨʦʜʫʢʪʘ SMOS L1C 



ɼɸʅʅʓɽʇʆ ʉʇʃʆʏɽʅʅʆʉʊʀ ʃʔɼɸ

MODIS

Moderate Resolution

Imaging Spectroradiometer

ʈʘʟʨʝʰʝʥʠʝ ï250-500ʤ

ɺʠʜʠʤʳʡ, ʀʂ - ʜʠʘʧʘʟʦʥʳ

Terra, Aqua (NASA)

SAR

Synthetic Aperture Radar

ʈʘʟʨʝʰʝʥʠʝ ï300 ʤ

C-band (5,405 ɻɻʮ)

ɸɸʅʀʀ

Suomi-NPP (NASA/NOAA)

VIIRS

Visible Infrared Imaging

Radiometer Suite

ʈʘʟʨʝʰʝʥʠʝ ï375-750 ʤ

ɺʠʜʠʤʳʡ, ʀʂ - ʜʠʘʧʘʟʦʥʳ

Sentinel-1A (ESA)



ʉʇʃʆʏɽʅʅʆʉʊʔ ʃʔɼɸ

ʦʜʥʦʣʝʪʥʠʝ ʣʴʜʳ

TH: 204K ï233K

TV: 235K ï254K

TH/TV: 0,85ï0,95

ʧʦʣʳʥʴʷ

TH­ 115K

TV­ 164K

TH/TV­ 0,7

ʟʘʢʨʳʪʠʝ ʧʦʣʳʥʴʠ

ʥʘʯʘʣʴʥʳʝ ʬʦʨʤʳ ʣʴʜʘ

ʦʜʥʦʣʝʪʥʠʝ ʣʴʜʳ ʩ ʩʝʚʝʨʘ

ʦʜʥʦʣʝʪʥʠʝ ʣʴʜʳ, ʥʠʣʘʩ

TH: 196K ï240K

TV: 224K ï260K

TH/TV: 0,85ï0,94

ʧʨʦʮʝʩʩ ʪʘʷʥʠʷ

TH: 225K ­ 90K

TV: 250 K ­ 135K

TH/TV: 0,9 ­ 0,65



ʄɸʐʀʅʅʆɽ ʆɹʋʏɽʅʀɽ
ʉʦʚʦʢʫʧʥʦʩʪʴʤʝʪʦʜʦʚʠʩʢʫʩʩʪʚʝʥʥʦʛʦʠʥʪʝʣʣʝʢʪʘ,ʩʧʦʤʦʱʴʶʢʦʪʦʨʳʭʤʦʞʥʦʩʦʟʜʘʚʘʪʴ

ʩʘʤʦʦʙʫʯʘʶʱʠʝʩʷʢʦʤʧʴʶʪʝʨʥʳʝʩʠʩʪʝʤʳ. ɼʣ ʪ̫ʘʢʠʭʩʠʩʪʝʤʥʝʧʨʦʧʠʩʳʚʘʶʪʩʷ

ʢʦʥʢʨʝʪʥʳʝʘʣʛʦʨʠʪʤʳʨʝʰʝʥʠʷʟʘʜʘʯ,ʘʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷʧʦʜʛʦʪʦʚʣʝʥʥʳʝʜʘʥʥʳʝʠ

ʦʧʠʩʳʚʘʶʪʩʷʢʨʠʪʝʨʠʠʫʩʧʝʰʥʦʛʦʨʝʰʝʥʠʷ,ʧʦʢʦʪʦʨʳʤʫʯʘʪʩʷʢʦʤʧʴʶʪʝʨʥʳʝʩʠʩʪʝʤʳ.

ʀʩʧʦʣʴʟʫʶʪʩʷ:
Åʩʨʝʜʩʪʚʘʤʘʪʝʤʘʪʠʯʝʩʢʦʡʩʪʘʪʠʩʪʠʢʠ,

Åʯʠʩʣʝʥʥʳʝʤʝʪʦʜʳ,

Åʤʝʪʦʜʳʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦʘʥʘʣʠʟʘ,

Åʤʝʪʦʜʳʦʧʪʠʤʠʟʘʮʠʠ,

Åʤʝʪʦʜʳʪʝʦʨʠʠʚʝʨʦʷʪʥʦʩʪʝʡ,

Åʤʝʪʦʜʳʪʝʦʨʠʠʛʨʘʬʦʚ.

ʄʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ

ʉʧʣʦʯʸʥʥʦʩʪʴ

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ

ɸʪʨʠʙʫʪʳ - x

ʎʝʣʝʚʘʷ ʧʝʨʝʤʝʥʥʘʷ- y

ʄʦʜʝʣʠ

ʤʘʰʠʥʥʦʛʦ

ʦʙʫʯʝʥʠʷ



ʄɸʐʀʅʅʆɽ ʆɹʋʏɽʅʀɽ

Å LinearRegression,

Å RidgeRegression,

Å LassoRegression,

Å ElasticNet,

Å DecisionTreeRegressor,

Å RandomForestRegressor,

Å XGBoost,

Å KNeighborsRegressor

ʄʝʪʨʠʢʠ ʢʘʯʝʩʪʚʘ

XGBoost

ʄʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ:

ʢʣʘʩʩ ʣʠʥʝʡʥʳʭ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʤʝʪʦʜʦʚ

ʢʣʘʩʩ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʪʦʜʝ 

ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ

ʤʝʪʦʜ ʢ-ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʜʝʣʝʡ

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (RĮ) Root Mean Squared Error (RMSE)
ʂʚ. ʢ. ʠʟ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ

Mean Absolute Percentage Error (MAPE)
ʉʨʝʜʥʷʷ ʘʙʩʦʣʶʪʥʘʷ ʧʨʦʮʝʥʪʥʘʷ ʦʰʠʙʢʘ



ʄɸʐʀʅʅʆɽ ʆɹʋʏɽʅʀɽ

XGBoost
ʆʙʫʯʝʥʠʝ

2022 ʛʦʜ

ʇʨʦʚʝʨʢʘ

2023 ʛʦʜ

ʄʝʪʨʠʢʠ ʢʘʯʝʩʪʚʘ
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