Agriculture with Satellite remote sensing &
sensors

L CEEE LR ELAEL
Researcher
Geo-Informatics and Space Development Agency, THAILAND
reesan@gistda.or.th

i Siomen Tachrickogy Dwwioprment Agerey (Putic Orgenonton) S| ™ * &
o y e ¥
w; ’

Rice crop working groups accomplishment in 2011

« Develop mock-up system to estimate rice crop
production for rain-fed region at Khon Kaen province by
using SAR data (ALOS and RADARSAT-2), crop growth
model (KKU model) and ground observation data.
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1. Image input (1)
(Transplanting season)
2. Image input (2)
(Well growing season)
3. Initial detection of paddy field
4. Post processing
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e Interpolate to the mesh
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Get the data every day

: Temperature
TMD = Humidity -
To. ASNuE AESLEEAE KKU model
e Calculate the yield —_em ';ﬁfi,,-
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Validation

Acreage Yield Production
[m2] [e/m2] [ton]

. iy
Result of e tos Statistic

estimation “ § Information® Acreage x Yield

164,405.99 203.96 33.53
166,766.39| 2.47 — 750.08 40.96

Validation data

by field survey
Accuracy 98.58% - 81.87%

*Statistic information : Average of the past five years.

>Estimating acreage is good.
>Estimating production depends on yield by statistic information.

Field server for agriculture monitoring
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NECTEC field server

Pyranometer
Rain gauge Anemometer
tipping-bucket T
Temperature and
Humidity sensors

Digital Cameras;
RGB and NIR
sensors

The field server at a rice crop field in Suphanburi
province, Thailand
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Photo at a rice crop field in Suphanburi province,
Thailand on date of July 1, 2012
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Band Selection
Thresholding
Height Measuring

Rice Crop Height

The flowchart of rice crop height measurement
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Height of rice crop (cm.)

10 20 0 a0
Day from July 1 to August 17, 2012

Sritarapipat, T., Rakwatin, P., Kasetkasem, T., 2014, Automatic Rice Crop Height
Measurement using Field Server and Digital Image Processing, Sensors, 14(1), 900-926




Vegetation Index

To measure the levels of live green plants, vegetation indices will be considered

'h i li f RGB .
I Excessive green (ExG) When rgb is normalised of RGB component

R
ExG=2-g-r-b "R+G+B
g= G
’ Normalized Green-Red Difference Index (NGRDI) I R+G+B
' B
g-r b=—e—cTE
NGRDI ==—— R+G+B
g+r

I ExGR is a difference of ExG and ExR.

EXGR = EXG —EXR .. .

Similar in RGB normalized

When EXR=1.4-r—¢g

A Rice field
Yo segmentation
RGB image (Suphan Buri) Excessive Green: ExG=2-g-r-b

5]

ExG is varied between [-2, 2].

Initial rice field mask

1, ExG(j, ) > 0.2

r|ce_f|eld( J) {0, otherwise
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Comparative results of vegetation indices (ExG, NGRDI, ExGR)
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Rice growing stages, Suphanburi
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Phenology monitoring using Time-series
MODIS imagery
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Data Used

MODIS

Moderate Resolution
Imaging Spectroradiometer

MODIS is a device that is installed on the Terra and Aqua satellites, used to
measure the spectrum to track and monitor natural resources. The characteristic of
sensor has 705 km. of altitude, 36 bands of product between 0.4 —14 um.,

resolution of data is between 250 — 1000 meter, and repeat in every 16 days.
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Time-series NDVI

® The white is area of
agriculture activity
where is plants spectrum
reflection is more than
other area, so white in
picture is area where

have active agricultural.
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Rice Crop calendar

Gimco-inforrmmtios wnd Sioscs

Single Crop

2007 2008
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Double Crop
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Using Time Series Segmentation for Deriving Vegetation
Phenology Indices from MODIS NDVI Data
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Figure 1 Phenological Characteristics from NDVI Time Series for a

Cropland Stte (Bondwille, USA, 2006)
Ref:
Chandola, V.; Dafeng Hui; Lianhong Gu; Bhaduri, B.; Vatsavai, R.R., "Using Time Series Segmentation
for Deriving Vegetation Phenology Indices from MODIS NDVI Data," Data Mining Workshops
(ICDMW), 2010 IEEE International Conference on, pp.202,208, 13-13 Dec. 2010




Ideal NDVI Data
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The Viterbi Algorithm

Applied with NDVI Timeseries Data
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0 =Nothing, 1 = Increasing, 2=Maximum, 3 = Decreasing
———= = NDVI data
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] Geoo-informations and Bosce Technology Developrment Agency (Publc Organizstion)

GISAGRO project

for Agriculture Effectiveness and Efficiency
Management in Thailand

THE OVERALL GISAGRO SYSTEM
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Main Agricultural Products in
Thailand
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Longan Quality Control
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Initial Meeting with Farmers
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Farm Assistant Training
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Cultivating & Grading

@verview

Main Factorns

LLongan Precision
Farming

QC Management

Cultivated

Planning

Cultivated Planning

@verview

Owersess Macket

Main Factorns

Longan Precision i
Farming
QC Management Longan Plant > Fam | locad —— Sulfured
Area Morket | [ - Chamber

Cultivated S
Planning

i

Domestic Manet




Ambassador of India and Counselor
. in Chiangrai

Agriculture and flood




Geospatial

Database
-Satellite data
-FGDS
situ
FROC: Flood Relief Operation Center

EOS Application for Flood

" Observation / Preparing ’ Monitoring / Response Assessment / Recovery
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. Every 1-2 day

2 times of acquisition; : - acquisition; High resolution data

M - Terra (morning) | - RADARSAT 1&2 - Pre and post flood (once)

- Aqua (afternoon) Coverage - During flood (hot spot)

High Temgoral resolution




2011 Fhailand-flood ' !arge amount of water'flooding
. into the roads and agriculture
- W fields
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Flood extent_

Rakwatin, P., Sansena, T., Marjang, N., Rungsipanich, A., 2013, Using multi-temporal
remote sensing data to estimate 2011 flood area and volume over Chao Phraya river
basin, Thailand.nl“\’emote Sensing letters, 4(3), 243-250
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Upper left : Residence area location in

Upper right flooded area

Lower left : Thaichote acquired on
October 23, 2010
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ifaka
Flood extent (Unit: Ha)

1-7 Day 8-15 Day > 15 Day
1,261,875 207,960 726,973
40,639 2,608 15,058
85,131 12,876 31,520
73,617 16,750 42,034
400,750 93,054 254,495
Total area 1,862,013 333,248 1,070,080

Land use




