Development of Automatic Crop Health Monitoring System
using Geospatial Techniques and Satellite Data
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Data Collections
* Crop Cultivation Areas (shape file)
(source: &isma )
+ Crop Cultivation Calendar(source: <&/smon)
+ GIS Administrative data: Regional, Province,
District & Sub-District
+ Historical Data (2003-2018)
MODIS Products - 1Km Spatial Resolution
(source: @' MopIS)
= Level3 (MOD09A1, MOD11A2 and
MOD16A2 .
Field data for data validation (*élSWA)

Target Crops

R& $eC

Rice, Corn, Sugar cane & Cassava

Crop Cultivation Area

;

Define Crop Cultivation Areas

v

Remote Sensing Vegetation Health
indices:

» Normal Difference Vegetation Index (NDVI)
Normal Difference Water Index (NDWI)
Vegetation Health Index (VHI)
Evapotranspiration (ET)

v

Develop standard criteria for identifying
crop health in normal conditions over a
specific of time ( week, month and year )
using MODIS historical data

Obtain standard criteria for further crop
health monitoring

|— Results

Historical field
data (2003-
2018)

Crop
Cultivation
Calendar

|_ Weekly updating

Giston

Giston

GeoTIFF, SHP

Geospatial Database
System

v

Field Survey Validation

|

Accuracy Assessment

|

270%

Yes l

Automatic monitoring via web application
+ Crops ={Rice, Corn, Sugar cane & Cassava}
* Project Duration: 240 days since Oct. 01, 2018
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Inception  Progress Final

Reports to Submit & Deadlines

To support
Agricultural Practices

« Crop Growth Process
« Crop Health Anomaly

Crop GIS web-based monitoring
system

J

Technology Transfer by & EI
Training Course
and Capacity Building

B i, R

Mobile Users
Responsive

SHP, JPG

Able to allocate
abnormal heath crop



MRT

* Mosaicking
+ Resampling |

2018/337
MODO9A1

Surface Reflectance 8-Day L3
Global 500 m SIN Grid V006

MRT

+ Mosaicking
+ Resampling |

2018/337 e
MOD11A2 ‘E

Land Surface
Temperature/Emissivity 8-Day
L3 Global 1 km SIN Grid V006

20

LST_C (Celcius)

NDVI 8-day

LST 8-day

vel

VCI 8-day

el

TCI 8-day

Main Indices for Crop Health
Monitoring — A Sample (1/2)

(Weekly, Monthly and Yearly)

VHI

VHI 8-day




MRT
+ Mosaicking

MODO9A1

Surface Reflectance 8-Day L3
Global 500 m SIN Grid V006

NDWI 8-day

+ Resampling %
2018/337 'E

2018/337

Main Indices for Crop Health
Monitoring — A Sample (2/2)

(Weekly, Monthly and Yearly)

Cloud Masking

Cloud Mask 2018/337




Cloud-Free ND

Cloud-free band 2 (2018/337)

| Image

Cloud-free band 1 (2018/337) NDVI with cloud masked (2018/337)
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Cloud-Free NDVI Image

20 18/ 3 3 7 NDVI with cloud masked (2018/337)
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Evapotranspiration mapping using MOD16A2

C 8 https://Ipdaac.usgs.gov/dataset_discovery/modis/modis_products_table/mod16a2_v006 A5 8 @ & [

Find a DAAC -

d% EARTHDATA

Vil Oy

LP DAAC
LAND PROCESSES DISTRIBUTED ACTIVE ARCHIVE CENTER
Home = About¥ Datasei Discovery ¥ Citing Qur Data  Tools¥ User Resources ¥ User Services ¥ Site v ||Search

Home = MODIS = MODIS Products Table = MOD16A2 V008

MOD16A2: MODIS/Terra Net Evapotranspiration 8-Day L4 Global 500 m
SIN Grid V006

Description

The MOD16A2 Version 6 Evapotranspiration/Latent Heat Flux product is an 8-
day composite product produced at 500 meter pixel resolution. The algorithm
used for the MOD16 data preduct collection is based on the logic of the
Penman-lonteith equation, which includes inputs of daily meteorological
reanalysis data along with MODIS remotely sensed data products such as
vegetation property dynamics, albedo, and land cover.

Provided in the MOD16A2 product are layers for composited
Evapotranspiration (ET), Latent Heat Flux (LE), Potential ET (PET) and
Potential LE (PLE) along with a quality control layer. Two low resolution browse
images are also available for each MOD16A2 granule, (1) ET and (2) LE

The pixel values for the two Evapaotranspiration layers (ET and PET) are the
sum of all eight days within the composite period and the pixel values for the
'wo Latent Heat layers (LE and PLE) are the average of all eight days within the

composite period. Note that the last 8-day period of each year is a 5 or 6-day MOD18A2. Acquired April 15, 2009. Tile HOGVDT. Central
composite period, depending on the year America
Validation at Stage 1 has been achieved for MODIS Evapotranspiration el SR
products.
Product Evapofranspiration
Improvements/Changes from Previous Versions Dataset Terra MODIS
Dataset Version &
« Spatial resolution of Version 6 products increased 1o nominal 500 meters Pixel Size 500
from nominal 1,000 meters in Version 5. Temporal = 5
« Version 5 data products were previously distributed by the Numerical Granularity SR

Terradvnamic Simulation Groun at the Lniversity of Maontana The Snatial Fytent (nhal




Evapotranspiration mapping using MOD16A2

https://e4ftl01.cr.usgs.gov/MOLT/MOD16A2.006/2018.12.03/
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Evapotranspiration mapping using MOD16A2

ET (2018/337) (kg/m42/8day)
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Evapotranspiration mapping using MOD16A2

ET (2018/337) (kg/mA2/8day)
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& LAADS DAAC x [ Indexof MOLT/MOD16A2.006 X +

OD16A2/2018/ % 8@ &

< [ 1 @ https://ladsweb.modaps.eosdis.nasa.gov/archive/allDa

4% EARTHDATA Other DAACs - y | ) Feedback

LAADS DAAC s @ = @ O 2

About LAADS ~ Find Data Data Discovery - Quality = Help = Profile -

# Home © LAADS Archive

Index of /archive/allData/6/MOD16A2/2018/

* View as json or csv

Name Last Modified Size
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@ LAADS DAAC X [ Indexof MOLT/MOD16A2006 X = +
&« [&} 8 hitps;//e4fti01.cr.usgs.gov/MOLT/MOD16A2.006/
kR o S R R R K S R R B R A S R R SRR R R R SR AR R AR SR
U.5. GOVERMWMENT COMPUTER

This US Government computer is for authorized users only. By accessing this
system you are consenting to complete monitoring with no expectation of privacy.
Unauthorized access or use may subject you to disciplinary action and criminal
prosecution.

Attention user: You are downloading data from MASA's Land Processes Distributed
Active Archive Center (LP DAAC) located at the USGS Earth Resources Observation and
Science (EROS) Center.

Downloading these data requires a NASA Earthdata Login username and password.
To obtain & MASA Earthdata Login account, please visit
https://furs.earthdata.nasa.gov/users/new/.

For more information about the data you are downloading, including documentation
and how to properly cite the data, please wisit https://lpdaac.usgs.gov/.
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Name Last modified Size Description
3 rent Directory =
a 2801.01.01/ 2017-85-16 12:31 E
a 2691.01.89/ 2017-85-16 12:36 E
m 2801.01.17/ 2817-@5-16 12:41 b
m 2601.981.25/ 2817-85-16 12:44 =
a 2001.02.02/ 2017-85-16 12:53 -
a 2691.02.18/ 2017-05-16 12:56 B
m 2091.82.18/ 2917-85-16 12:58 =
m 2661.92.26/ 2817-85-16 13:81 B
a 2001.283.06/ 2017-85-16 13:04 B
a 2801.03.14/ 2017-85-16 13:86 E
m 2001.83.33/ 2917-85-16 13:89 B
m 2881.83.38/ 2817-85-16 13:11 =
a 2001.04.07/ 2017-85-16 13:14 -
a 20@1.04.15/ 2017-85-16 13:16 E
m 2091.94.23/ 2017-85-16 13:18 =
=




