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Background

» CropWatch has been successfully used in:
« Crop condition monitoring
» Crop yield prediction
» Crop acreage monitoring
« Agro-drought monitoring
» Crop rotation cycle monitoring
« Grain quality monitoring
e Helps a lot in:
* Macro decision-making ( grain related)
* Field management
» Food security-Early warning
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Future direction

e New Data sources

* New crop condition monitoring method

* New crop yield monitoring method
* Improvement on crop acreage estimation

* New manner for information services

» Best Practice
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New Data sources

e Data commonly used in crop monitoring

* NOAA/AVHRR SPOT/ VEGETATION
» Covers everyday, 1000m resolution, 4 Band

MODIS
» Covers everyday, 250-1000m resolution

LandSat TM/ETM, CBERS 01/02, BJ-1
* Covers once half a month, 20-30m resolution

Problem
e 250-1000m resolution is too low for precise crop monitoring
* Frequency lower than once every ten-day is also too low

Bring forwards the needs for new data source
» High resolution
» High frequency
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New Data sources

» Data fusion and data assimilation to produce “high-
resolution&high-frequency data”

High frequency
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High frequency
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New Data sources

e Some primary work we have already done
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New Data sources

* New sensor

 High resolution optical sensor
* Rapid eye (with red-edge band)
» World view 2
High resolution radar sensor
* Terra-SAR
e Cosmo-skymed
High-temporal optical data
* AWifs
e HJ-CCD

Monitoring models are to be renovated with new data

The monitoring precision & accuracy could be improved with the
new data
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New crop condition monitoring method

 New model to be constructed
» Bio-physical parameters for group crop condition
» Bio-chemical parameters for individual crop characteristic

» Crop phenophase to eliminate the influence of different
phenological stage

condition
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New crop condition monitoring method
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New crop yield monitoring method

 New method to be developed

« And with more satellite launches, more crop parameters will be got
for crop models, and it could certainly made the monitoring result
more accurately.

e |dea: Yield = biomass * Harvest index
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New crop yield monitoring method
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New crop yield monitoring method
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» we estimated the winter wheat harvest index with the remote
sensing data based on the temporal characteristic of winter
wheat.

* And the relative error of final winter wheat yield is about 7%.
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» Using two individual sampling frame to estimate crop acreage
by remote sensing

Acreage = area_arable * R1 * R2

Where: Acreage: crop acreage
area_arable: area of arable land
R1: planted proportion on arable land
R2: percentage of certain crop type on planted araipid
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e Image processing flow for crop proportion extraction
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» Crop proportion, R2 is estimated through ground survey with
transect sampling

Transect sampling A two stage sampling
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>
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» Crop proportion survey
» Crop condition monitoring validation
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* GVG field sampling system

Sampling
Interpretation
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Accuracy
Planting proportion:95%
Crop proportion:95%

(for major crops)
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» Developing adaptive sampling methods to estimation crop acreage
changes

» First, system sampling based on very high resolution images, such as
Quickbird and IKONOS images.

« Estimate regional acreage and compared to acreage of last year.
« Add images near at regions that obvious changes happened.

« Continue modify images sampling schema until all regions that changes
much were monitored

Hot spots
1st phase samples

2nd phase samples

First phase of sampling Results after all sampling phases
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e Adaptive transect sampling

* Optimize transect sampling frame using adaptive sampling
technique.

Select transect lines systematically

Interpret crop proportion at grid scale, grid_size may be 10KM *
10KM

Compared to crop proportion of last year

Add transect line when crop proportion changed more than a
threshold (5%).
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* New crop identification methods

Crop identification based on multi-frequency and multi-polarize
SAR data

e Using L,C,X band SAR data to extract crop structural parameters,

such as crop height, crown 3D structure, LAI, et al.
HJ-1 C, Radarsat-2, Envisat, Alos Palsar

» Crop discrimination based on crop parameters.

Developing hyperspectral crop identification methods
» HJ-A/B hyperspectral imager data.
* Hyperion data

Developing un-mixing pixel approaches
* Time series NDVI profile

Multi-phase CCD images
IRS P6 AWIFS

BJ-1 CCD

HJ-1 A/B CCD
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e Accuracy validation and uncertainty analysis

« Sampling errors
» System errors, can be easily estimate directed by sampling theories.

* Non-system errors, difficult to estimate unless using simulation
methods to resolve “hot potatoes”. Such as,

* Image absents

* Inconsistence between Image spatial patterns and crop spatial
distribution

» Classification error estimation
« Traditional classification used for crop area estimation
e un-mixing pixel approaches

e Error propagation analysis and assessment in also needed
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e Scenarios of crop acreage estimation

Crop density mapping at regional or national scale using sub-
pixel approaches

Developing adaptive sampling based on images with very high
resolution (<10m)

Using high resolution images to discriminate different crops.
Using SAR data to extract rice area

Developing crop acreage estimation functions based on
relationship between local crop area from high resolution images
and crop density map from meso-resolution data.

Crop acreage calibration using ground survey data to consider
effects of non-arable ratio.

Crop proportion from adaptive transect sampling can be used to
assess local estimation accuracy.
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 Now the main users of the crop-info from remote sensing are
decision-makers and governments at different levels

 Information service for field management are needed
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e To meet the needs of field management

* Provide more refined crop-info from remote sensing

» Field-level monitoring results are needed

* More info is need--soil, fertilizer, crop condition, grain quality......
* Develop new way of service

e Through world wide web

« Paid service
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* Objects

* Provide a standard dataset for peers to carry out all kinds of
methods to estimate crop acreage at regional scale, especially fall
harvest crops.

* Provide a standard dataset for accuracy assessment
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 Practice region

» Location

* Fenggiu county, Henan province

» Around agro-ecological observation Station
» Central coordinates:

e E114 31 32 ,N35 00 58
» Average altitude: 70m.

 The main rainfall concentrated from June to October under
Monsoon effects.
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* The main crop rotations in Fengqiu

Jan May Jun Dot Le-.
Winter wheat + maize

- non—plowland

naked plowland

winter wheat

Winter wheat + peanut

Winter wheat + Soybean

Winter wheat + Rice
Sweat potato

Peanut

- nan-alowLand
- naked plow land

carn

corn - co=ton
- fruit garden | fruit garden

nursery - fnurssry

cole - sovhzan

- vegetahle

Agri-greenhouse
Agri-Film
- honeysuckle
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e works carried out before here

 Field moisture and drought monitoring

» Crop identification

» Field biomass, harvest and yield estimation
« Grain quality estimation

« Crop mapping through ground survey

e Data collected
« ENVISAT ASAR, 2008-8-22
 CBERS 02B CCD, 2008-8-25
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e Image receiving plan for practice

* Chinese Satellite data
« CBERS 02B CCD, 32m resolution, 110KM swath wide
« CBERS 02B HR,
« HJ-1 A/B CCD, 3 phases, 32m, 300KM swath wide, 1-4 band
« HJ-2 A/B HR, 2-3 phases
« Traditional images
« Landsat-5 TM, all available
 SAR data
« ENVISAT ASAR, 2 phases

« MESO-RESOLUTION DATA
 ENVISAT MERIS, all available
« TERRA/AQUA MODIS, all available
* IRS P6 AWIFS, 2 phases

» Others High resolution images
« SPOT 10m, 2.5m
e Quickbirds
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* Image pre-processing plan

» Correction
« Geometric correction
« Atmospheric correction
» Radiation correction
e Indices computing
» vegetation index (NDVI, SAVI, RVI, ..., etal.)
» back-scattering coefficient
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 Field survey plan

 Items aimed to survey
« Crop map, at sub-regional scale
« Crop proportion along transect sampling line.
» Crop coverage, at the whole region
* Non-arable ratio
« Spectral measurements
e Survey method
« Systematic sampling
» Working schedule
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 Field survey schedule

 May 1-10
« Sampling schema final definition (Points & line)
* Image receiving list ordering
« Sampling points and lines field verification

e June 1-10
» Crop varieties survey
* Non-arable ratio survey

e July 1-10
» Crop proportion survey using GVG instruments
« Crop mapping survey and vector layer creation

e August 1-10
« Crop condition, crop water-stress (drought), crop grow-condition
« Crop parameters :crop coverage, crop height, LAI, et al
* Field parameters measurement, soil moisture, soil thickness

o September 1-10
e same as working in August
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 \Welcome to...

« Carry out your research and test your method

« add new images you can promise the reception
* join us in image pre-processing and ground survey

» provide your best methods of image processing for cloud-removing,
radiation correction or other steps
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Thanks!
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