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Agriculture Overview

* SAR intensity processes
can be used to monitor
and track agriculture.

* The ability to see through
clouds gives us constant
monitoring, and the unique
wave responses give us
information on the crop
growth, soil moisture, and
Kind of crop

* We will be looking at rice
growth in Vietnam, and /4
crop types in Boise, ldaho TerraSAR-X Data over Fields

AIRBUS
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Rice Growth in Vietham

* Rice is the dominant crop in
Vietnam, especially in the
Mekong River Delta, where our
area of interest lies

* It's growth cycles and stages are
not static, meaning it can change
from field to field, and year to
year.

* Vietham grows “wet” rice,
meaning that fields are flooded
instead of dry, which has unique
SAR signal responses.

L3HARRIS Exploring ENVI® SARscape: Agriculture

Q Reference Map Link (Powered by Esri) =

O
L b \
? Y, | Swifch Basemap
\ % G Ninh
5 1\1 ;5].: Nang
JAILAND (\ :]:
Makhen g ‘3
fmchamma ]
? A r/? VIETNAM
g pof
¢ W \) o e Phueng
Bangkok f Nt | Hai Cang
o p~ 1
7 \
\ /
t
! CANBODIA \ Ph
X o Loc Th
| i P
Y .
i uPhnom,J’enE
' Hochi
R ﬂMmh City
e

17.649126, 105.766095  Souwrces: Esri, HERE, Garmin, US

asrkl

X




Optical and SAR

Sentinel-2, June 20, 2018 TerraSAR-X, June 18, 2018
AIRBUS
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Radar Band Frequency

&

300 kHz - 300 MHz Foliage/ground penetration, biomass
VEGETATION
] . . . . W Ry
P 300 MHz - 1 GHz Biomass, soil moisture, ground penetration h‘%‘h‘u TR R wWRRRR
L 1-2 GHz Agriculture/forestry, 30|I_ moisture, -
ground penetration ALLUVIUM
S 3-4 GHZ Agriculture, biomass, ocean _RY _
SNOW
C 4 -8 GHz Ocean, agriculture, general surface investigation ICE. RRRRY
X BAND C BAND L&E-I-ND
Ocean, agriculture, general surface investigation b -
= SilzielE (high resolution) wﬁ'
- = o -
Ku 14 - 18 GHz Glacial/ice, snow cover ;hfd e 4 Tmeety oy 5 :...f :
Ka 27 - 47 GHz Glaciallice, very high resolution imagery |
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Band Effects @

L&P X&
L and P band have longer wavelengths and

are dominated by soil backscatter. They are
used mainly for soil moisture and information
on thicker vegetation.

C and X band interact mainly with the canopy.

X band works well with broad leafed plants
(e.g. Corn and soybeans) while both X and C
work well with narrow leafed plants (most

grains)
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Polarization Choices

SAR satellites have multiple
polarizations, from single pole
(such as only VV or VH) to
quad-pole (which returns all
variations)

Each polarization interacts
differently with the surface

Vertical

Horizontal

't hits, adding information Polarization | Physical Meaning
to the scene

WV
HH

VH
HV

Vertical wave, outgoing and incoming
Horizontal wave, outgoing and incoming
Vertical Wave outgoing, Horizontal Wave incoming

Horizontal Wave outgoing, Vertical Wave incoming
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Polarization Effects @

Quad Polarized (VV, HH, VH, and HV) has

the mOSt infOrmation for fU" - rrTTTTTT 'P'm?n?t' — I " Vl\ll:ol;rillzatlilor: - :
understanding of vegetation. oss - e
Dual Pol (VV & VH or HH & HV) is still | ]
able to discern major differences.

Data Val

Polarization Mainly impacted by

0.05

HH Surface Scattering™* very
small roughness
HV/VH Volume Scatter

vV Vegetation Structure
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Intensity Time Series &

A\
Intensity Time Series (ITS) tracks -
. |2 SARscape Workflow — O x
the changes over time to the
imagery reflectance. In;ﬁnsi’ty Time Series
. elect Input
11 images are used between June 1%, = & ik voi Fe |DE/Catogapic Syaem | Pt
2021, to September 29th, 2021 :::é,-Generic SAR Date Area of Interest in Geographic Coordinates (Optional) )
------ & Muttilooking =
% Ezr%gés;?i;;aﬁn_ﬁmmmn Input File List (Mandatory) .
e Inrmms®d ¥, Geocoding and Radiometric L
In put ] /@, gﬂll-_lrtltil:lr;empnml Features :l
 Import Generic SAR Data o x
e  Multilooking
« Coregistration
 De Grandi Spatio-Temporal Filtering
 Geocoding and Radiometric Calibration
e  Multi Temporal Features
Drag&Drop from Digk Drives/Layer Manager/Data Manager
*  OQOutput : 2
(7] B el : < Back Mext = Mead =35 Cancel
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Intensity Time Series - Multilooking

Multilooking averages over the
scene in the azimuth and range
directions to create square pixels of
specific resolutions. It also helps
remove speckle which you can do
over time or frequency

 |nput

 Import Generic SAR Data
 Multilooking

« Coregistration

 De Grandi Spatio-Temporal Filtering
 Geocoding and Radiometric Calibration

e  Multi Temporal Features
*  OQOutput
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@ SARscape Worlflow

Intensity Time Series
Multilooking

El-£5 Workdflow

Principal Parameters «

...... ¥, Coregistration
------ ¥, De Grandi Spatio-Temporal |
------ ¥, Geocoding and Radiometric

Range Looks
Azimuth Locks

...... il Multilooki
= Muttilooking Method

Main Parameters
Time Domain
4
1

...... ¥, Muti Temporal Features Grid Size for Suggested Looks |15

Cancel




Intensity Time Series - Coregistration

Coregistration aligns the images on
top of each other and to the
provided DEM for true geo-
referencing

 |nput

 Import Generic SAR Data

e  Multilooking

 Coregistration

 De Grandi Spatio-Temporal Filtering
 Geocoding and Radiometric Calibration
e  Multi Temporal Features

*  OQOutput
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L_i._‘fj SARscape Worlflow

Intensity Time Series

Coregistration

=25 Wordlow

------ & Mubttilooking

------ Yy

------ ¥, De Grandi Spatio-Temporal |
------ ¥ Geocoding and Radiometric
------ & Multi Temporal Features

Principal Parameters -

Main Parameters

Coregistration With DEM éTFUE

= =

< Back Mext = Mext =3

Cancel




Intensity Time Series - Filtering

Filtering helps reduce noise and
speckle, De Grandi Spatio-Temporal
filtering does this both in the
images over space and time, greatly
reducing all noise.

 |nput

 Import Generic SAR Data

e  Multilooking

« Coregistration

 De Grandi Spatio-Temporal Filtering
 Geocoding and Radiometric Calibration
e  Multi Temporal Features

*  OQOutput
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(&) sARscape Workflow — O *

Intensity Time Series
De Grandi Spatio-Temporal Filtering

=25 Wordlow
..... 2 Input Principal Parameters -
...... X -
%’ Lr:p;lﬂ Gkn.anenc SAR Data Main Parameters

...... o ID.D |n;| Keep incremental False
----- ¥, Coregistration : Fas
----- )}/l D= Grandi Spatio-Temporal | AP?W s aise
..... ¥, Geocoding and Radiometric || Minimum Temporal frequency 4
------ ¥ Mutti Temporal Features Maximum variation (db) 0.5
----- 7 Output Keep Wavelet Thresholded files |False

£ >

Preview
7] I _: < Back Mead = MNext =3 Cancel




Intensity Time Series - Geocoding

Geocoding and Radiometric
Calibration place the imagery where
it needs to be on the Earth’s surface
and corrects for any radiometric
shifts between images.

 |nput

 Import Generic SAR Data

e  Multilooking

« Coregistration

 De Grandi Spatio-Temporal Filtering

« Geocoding and Radiometric Calibration
e  Multi Temporal Features

*  OQOutput

L3HARRIS Exploring ENVI® SARscape: Agriculture

@ SARscape Worlkflow

Intensity Time Series
Geocoding and Radiometric Calibration

Principal Parameters -~

=25 Wordlow
..... 7 Input
------ ¥ Import Generic SAR Data
- 8 Muttilocking
- X Grid Si
------ ¥ Coregistration r. I_ZE
------ ¥, De Grandi Spatio-Temporal | e
e ) [ e e (| Radiometric Calibration
------ X, Mutti Temporal Features Scattering Area
----- 27 Output Radiometric Mormalization
MNormalization Method
Local Incidence Angle
Original Geometry Products
Output type
£ >
Prewview
7] H

Main Parameters

5
15

True

Lecal Incidence Angle
True

Cosine Correction
Falze

Falze

Linear

< Back Mead =

Mext ==

Cancel




Intensity Time Series — Multi Temporal Features &

Multi Temporal Features allows you
to choose what statistics you want

(&) sARscape Workflow — O x

Intensity Time Series

as outputs for the process. Each Multi Temporal Features
statistic will be applied to you stack = &3 Vioidon B
..... 7 Input rincipal Parameters -~
of data to show total change. T it Generc SAF Dt |
pt o Mean True o
..... % EDEFEGQES;?SpatiD-TempoIF it:d -FI-FI::
------ ¥, Geocoding and Radiometric (| Median ai=e
o I N p Ut ...... g 1 Et Gradient True
 Import Generic SARData | < O e e
* Multilooking — =
 Coregistration ax Decrement False
H . . . Span Ratio Falze
« De Grandi Spatio-Temporal Filtering o Rat e
. . . . . Min Ratio dlze
« Geocoding and Radiometric Calibration uSigma True
= Coefficient of Variation True
Multi Temporal Features Generate Dates True
o Output < > |[Mode False 9

9 H _: < Back Meat = Mead =33 Cancel

L3HARRIS Exploring ENVI® SARscape: Agriculture






Standard Intensity Image &

A standard intensity image output can
be used for looking at changes in a
single scene over fields themselves.

If you have in situ information you can
look at things such as biomass, and
soil moisture.

Variation in fields can be seen with
higher resolution for monitoring of
specific crops




Intensity Change Over Time

With multiple intensity images,
you can track the changes in the
growth of the field.

For example, with rice fields
flooding begins first, which has
a very low reflectance. As the
plants grow and sprout the
reflectance will increase, with
possible changes having to do
with moisture and growth
stages.
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@ SARscape TS Analyzer Plot

™ Impott v | Export »  £5; Options =

012 F
0.10 |
> [
g oosf
o L
£ 006 |

0.04 |

0.02 |

3 1 1 N L M
JUN14 JUL4 JUL 24 AUG 13 SEP2 SEP 22
Time

(7] ¥:|Time |y DataValue v| & o




Max Date

The SARscape ITS tool
automatically classifies
areas by significant
statistical features.

For example, we have
all the fields classified %
for their max =
& Il 25-JUN-2021
reflectance data, B 07-JUL-2021
. . [19-JUL-2021
showing us possible
peak growth

'[131-JUL-2021
[ 112-AUG-2021}
[ 124-AUG-2021¢
[ 105-SEP-2021
[17-SEP-2021
N 29-SEP-2021
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Multiple Crop types

If you have |
multiple fields, e
you can also use [sesw=m (|
ITS to create el 3L I
signatures of their 7=

growth over time. ‘

[8) saRscape TS Analyzer Plot — O

[ Import = | Bxport » 53 Options =

0.20 F~ 7

This can be used

to track, oreven |
classify the fields. |
ien ¥:|Time |y Dat:uf:;e v F oo
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Thank you!

A\
Megan Gallagher JP Metcalf
Solutions Engineer Solutions Engineer
Megan.Gallagher@L3harris.com JP.Metcalf@L3harris.com

L3Harris Geospatial Solutions

L3HarrisGeospatial.com
geospatialinfo@L3Harris.com
303-786-9900

www.l3harrisgeospatial.com/Company/Contact-Us
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