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Gulwala wwu USDA’s Foreign Agricultural service (FAS), Copenious, Planet lab unu
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Satellites & Sensors for Agricultural Applications \V TiBinak
Scientific Products
Sateliite Sensor Land Surface Refleck i iration Land Surface Temperalure Precipitafion Soil Moisture Vegetation Greenness Structure
Terra MODB X X X X
Agqua MODIS X X x X
Suomi-NPP VRS X X X
NOAA-20 VIRS X X X
Landsat 8 ou X X
Sentinel 2 Ms! X X
Landsat 8 & Sentinel 2 HLS X X
intemational Space Stafion ECOSTRESS X
Land Data Assimilation Sysiem Modeled output X X
Global Precipitation Measurement GMI, DPR X
CHIRPS Mulfiple b
Soil Moisture Active Passive L-band radar X
Sentinel 1 C-band radar X

https://arset gsfc.nasa.govisites/default/files/land/20-Ag-Training/NASA_Satellite_Instruments_Relevant_for_Agricultural_Applications. pdf
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Applications for Cropland & Crop Monitoring WV tiBinak
» Crop Calendar * Growing Degree
® Crop Condition ® Phenology
® Crop Mask ® Precipitation
e Crop Type Mask * Soil Moisture
e Evapotranspiration * Temperature
e Fraction of Absorbed Photosynthetically ® Vegetation Indices

Active Radiation{FAPAR)
» Yield Forecast
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* Radiometric Indices

Vegetation indices Soil indices l Water indices
|
— DVI, RVI, PVI |L—;".' —NDWI
—NDVI, WDVI, TNDVI, GNDVI — BI2 ——NDWI2
—SAVI, TSAVI, MSAVI, MSAVI2 w f —MNDWI
— GEMI —GemMr ——NDFI
— ARVI L NDTT
—NDI45
——MTCI, MCARI, PSSRa

——S52REP, REIFP, IRECI
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supervised wag unsupervised kazly algorithm a9 9 WLWIATIER WU K-means. Maximum
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Crop Mapping and Classification

SATELLITE

IMAGE PROCESS REFERENCE DATA MACHINE LEARNING ACCURACY
AND FEATURE PREPARATION AND CLASSIFICATION ASSESSMENT
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Confusion Matrix

Truth
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Predicted

AN 5 91579 confusion matrix
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3. SAR Crop Monitoring & Mapping IMeNnsUIIENENEIfiUNIINUMNUBIARIINIYBYaATITLY
WU SAR filen1ssundusmaninwily bands M9 9 AUANA 6 THANINSHUNIUBIRALRINATILUL

Polarization M19IUMIFILALLUILDY FINTNT T

Introduction to SAR Remote Sensing Y TiBiTAK
Frequency Band Ka Ku X C s L P
Frequency [GHz] 40-25 17.6-12 12-15 7.5-3.75 3.75-2 2-1 0.5-0.25

Wavelength [cm] 0.75-1.2 1.7-2.5 2.5-4 4-8 8-15 15-30 60-120



X-BAND = cm C-BAND & (m L-BAND 24 P-BAND £5 e

https://www.eoportal.org/other-space-activities/sar#iproductdesignation
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Four Polarizations
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AN 7 AN NNSAUNI991AAUIUTEUU SAR WUU Polarization

fi‘wmﬂsLtusﬁwamuﬁ‘ﬁamﬁhmaga SAR Tunsinung wazFIRESHANIMUNYEYanIY ML laely

algorithm #19 9 sian i 8 Fswur Random Forests 10u algorithm Tiwanzaudige

Linear S0 RBE SUM Gauspan Pracess Decion Trea

https://scikit-learn.org/stable/

AT 8 Supervised machine learning algorithms

WHINITUULEINITANLINILAULBLRULAN INLDNATITAINING



i

SKYWATCH d:esa

Sentinel-1 Toolbox

SAR Basics Tutorial

Andreas Braun
Luis Veci
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4. Hyperspectral Crop Monitoring & Mapping ANEINTOFUIBAIBUANANTEIIN Multispectral
& Hyperspectral Bands #ail
« Multispectral Usznauaie bands i 9 979U 4 ~12 bands fiaandvluusas band
(Spectral Resolution) aguj'iw’a"m 70 -100 nm wazuAasyaduenTluneiastula (Discrete Bands)
» Hyperspectral Usgnaume bands mna 9 977U 100 - 200+ bands flvrenauunas band
lun19un (Narrow Bands) as‘jﬁﬂismm 5-20 nm wazwiazrnaduiuaduiineiiaaiu (Continuous

Bands) lneTaqUuiluseinana q fidavinszuuiley dsnnd 10



Current Hyperspectral Imaging Systems

Organization/Country

Spatial Resolution/ GSD (m)

Spectral Resolution {(nm

@FWHM)

USA

30

Swath Width at Nadir (km) 7.65
Wavelength Coverage (nm) 357-2576  400-1050 400-950 450-950 353-1081

10

O

ISRO CAST

UK India China
17/34 506 100
13 506 100

18/37/6 64 110-128
5.6-32.9 ~10 3
2001 2008 2008

HJ-1A HICO

NASA/ONR
USA

90
90

128
57

2009

Planned Hyperspectral Imaging Systems

Sensor EnMAP PRISMA HyspIRI

Organization/Country
Germany

:
:

(km)

Wavelength Coverage 420 - 2450
18

Spectral Resolution (nm 5/10 VNIR

@FWHM) 10 SWIR
2015

HISUI-
ALOS-3
JPL, NASA METI
italy USA Japan
30 60 30
30 145 15
400 - 2500 380-2500 400 -
2500
237 >200 185
=1 10 10 VNIR
12 SWIR
2013/2014 > 2015 =2015

Al 10 SzUU hyperspectral ludagiu

HYPXIM CA

CNES
France

15

30

400 - 2500

> 200
<14 VIS
< 10 NIR/SWIR
~2019

@ TisiaK
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hyperspectral AU WateaIien LANDSAT Wua1 AW hyperspectral ﬁmmgnmaqqqrm flanni 11

Tests P Tisink

AVERAGE SAME DATE CLASSIFICATION RESULTS

Test Hyperion Accuracy Landsat 8 Accuracy

KNN Classification A
. assification Average 83.40% 86.69%
ccuracy

SVM Average Classification o %
Accuracy 88.947% 91.867

BT BT

92.58% 3.40% 4.02% 90.26% 5.31% 4.43%
3.36% 91.36% 5.27% m 4,79% 86.67% 8.54%
m 4.38% 4.34% 91.28% m 5.13% 6.86% 88.01%

CONFUSION MATRIX FOR LANDSATOBNFUSION- MATRIX FOR HYPERION
AW 11 Kan1seTIvdeuMgaunsLlan aneafisusuunadaits 5119 A hyperspectral fu

ANENEALTE LANDSAT

wuzihmslumaluladuazveyaasaumadmiunsuimsiamsinuasateluulugaid®ia laun nslaeya
hyperspectral n1slaveyanlasud1sia (ayaysznaume hyperspectral, Visible bands+NIR, SWIR) n13
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| Crop Calendars & Phenology @ ik
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6. Precision Agriculture Cloud Application
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