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Global rice production increases needed to meet demand by 2035 (source IRRI)
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Rice is the most critical staple food for more than half of humanity, with the
majority in developing world (90% in Asia)

Million tons milled rice

Additional rice needed:
114 million tons by 2035

T

2010 global rice production

Sustainable Development Goal 2




GeoRice ‘More irrigated rice requires more water

* More than 90% of the world’s rice production is from
irrigated or rainfed lowland rice fields.

* Total water input to rice fields is 2-3 times more than

other cereals el L G €

Projected Water Scarcity in 2025

* Irrigated rice receives 34-43% of
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the total world’s irrigation water.

Worldwide, water for agriculture is increasingly
scarce. It is estimated that, by 2025, 15-20

million ha of irrigated rice will suffer some e | [ﬂw‘}
degree of water scarcity. grm g s 4
Source IWMI
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GeoRice

Rice fields : soures of methane

METHANE EMISSIONS: GLOBAL MONTHLY AVERAGE
As of October 2018
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Presenter
Presentation Notes
In contrast to general trends of GHG emissions, carbon dioxide (CO2) is only a small component of emissions in animal agriculture. The largest share of GHG emissions is from two other gases: methane (CH4) and nitrous oxide (N2O). These are not only emitted in large quantities, but are also potent greenhouse gases, with a global warming potential (GWP3) of 25 using a 100-year timeframe for methane and a GWP of 296 for N2O.


Need Earth Observation for Rice monitoring to support:

o Food Security: For Rice production estimates and Early warning
(Asia-Rice/ GEOGLAM objectives) at local, national, global scale

o For the trade-off between productivity, water resources, GHG
emission at regional and global scale

In support of Sustainable Development Goals
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Objective

To develop and generate Rice monitoring products using Sentinel-1, from
local to regional scale

- Rice area,

- Rice cropping density,

- Phenology, growth stage,

- Seasonal and interannual variations

Achievements of the GeoRice phase 1 (2016-2018)

1. Demonstration in the Mekong Delta

2. Implantation of rice mapping in DataCube Vietnam

3. Monthly rice map currently tested in VN Ministry of Agriculture

Link with GEOGLAM crop monitor on going
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i-GeoRice Multi season, multi year mapping and statistics.

S$1-17 8217 $3-17

I Rice [ Non rice (Other LULC) Il Land water; aquaculture
S1: Winter-Spring | 82: Summer-Autumn || §3: Autumn-Winter




El Nifio event reduced rice harvested area

iGeoRic_e

Winter-Spring 2015 Winter-Spring 2016

I Rice

77 Non rice (Other LULC)

B Land water; aquaculture;

276000 ha less in 2016 compared to 2015 ,1.39 M ha vs 1.67 M ha (16.7%)
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Change in rice crop calendar (2016, VN Mekong Delta)
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Adaptation measures by provinces
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Using EO products in model S|mulat|ons
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Many of the climate change issues impacting rice cultivation are transboundary :
water use, flood, drought, salinity intrusion... As well as the market price.
These requires harmonized observations over large regions

2017-07-1

The Regional GeoRice objective is to up-scale the
proof-of-concept for rice monitoring in the Mekong
delta to larger regions

GeoRice extension main objectives are to:

* Demonstrate in five countries in South-East Asia
(Vietnam, Lao, Cambodia, Thailand, Myanmar)

* Update and maintain the GeoRice processing
system in a cloud computing environment

* Make the GeoRice processing system available as
open source .



GeoRice Blg -data, big challé-ng-e-sf

Challenges:

1. Big data: from Mekong Delta to 5 countries in SE Asia
2. Diversity of rice cropping systems

Rice-cropping ecosystems
[_ ]Hnnpaddy
I Decpwater rice:3,647,408 ha
.| Upland rice:1,207,539 ha
L - Rainfed rice:20,454,775 ha
& I irrigated rice:17,063,698 ha
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GeoRice Diversity. in rice ecosystems & cultural practices -

Rice Varieties / Method of sowing

- Long cycle: transplanting

{ {

- Short cycle: direct seeding

] - — g
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Water management

1. Continuous flooding (CF): 2. Alternate wetting and drying (AWD):
5-12 cm during gro

¥

wing cycle +5-10 cm at certain dates



Presenter
Presentation Notes
Long cycle used transplanting method on flooded fields and short cycle used direct seeding method on wet soil
For water management, A part from traditional method of continuous flooding has been used for long cycle rice, which always has water on the rice fields
A new method of water management is alterate wetting and drying has been used for short cycle rice.
This different in cultural practices affect the radar backscatter behavior of rice fields.
And now to see how its affect on the radar backscatter, I will present 


GeoRice Diversity in crop calendar
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Issues: Determination of the S1 time series period including the start and end
of a rice season. Automation of the processes




GeoRice Processing architecture

Two major steps:
1. S1 data pre-processing

Building the calibrated, orthorectified, speckle filtered time series over
the area of interest (as in datacube)

2. Time series analysis (pixel-based) for product generation

Time series analysis
(pixel based)

Product generation

Product display

time




-G:eoRice ~_Data Preprocessing

S1 GRD image dataset

S1 database Projected
Images
Da 0 Calibration, : |
Projection,
Concatenation

Filtered time
series

T Multi-image
filtering

Region of interest




 Calibration

e Orthorectification with
terrain correction

* Mask generation

* Images concatenation
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-GeoRice

..ﬁ.Bui.I.ding time sé.ries.data.
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Building the callbrated orthorectlfled speckle filtered time series
over the area of interest (as in datacube)
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Presenter
Presentation Notes
As you can see on the figure is the time series of Sentinel-1 data over rice fields for 5 rice varieties, two method of planting, different method of water management, diversity in crop calendar and for 6 and 12 days acquisition of the Sentinel-1 from 2014 to end of 2017 for VH, VV and ratio VH/VV;
We can see that 3 crop seasons/year were observed and the inter-season consistency in backscatter time series,
The VH polarization and especiallly the ratio VH/VV time series follow well the NDVI from Proba-V data (even at different spatio resolution).
However, if we zoom in a rice season




Irrigated Rice

THAILAND: Wet Season Rice Production
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Rainfed Rice
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THAILAND: Wet Season Rice Production
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Time se.ries.analysis: fcropping density -
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Presentation Notes
 Time series of S1 can be used to monitor crop system evolution
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- Tree cover evergreen

- Tree cover Deciduous
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- Rice

- Tree cover evergreen

- Tree cover Deciduous

I:I Mosaic tree schrubland

- Schrubland

|:| Cropland, herbaceous or schrub cover
|:| Flooded

- Inland water
[ ] urban/bare areas




Rice

Tree cover evergreen

Tree cover Deciduous

Mosaic tree schrubland

Schrubland

Cropland, herbaceous or schrub cover
Flooded

Inland water

Urban/bare areas



iGeoRice Proj.e@tstatds and furt_heir works. R

o High resolution rice mapping at large scale in SE Asia demonstrated
Result validation on going

o Rice growth status every 12 days: big challenges at large scale
Possible regional solutions by rice ecosystems

o Contact with effective users to be consolidated
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Bokchoy

Temporal variation of S1 over rice seasons - 48QXH
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Cabbage

Temporal variation of S1 over rice seasons - 48QXH
Field id: #4, 5 pixels, 112 dates, | 35.0deg
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Eggplant

Temporal variation of S1 over rice seasons - 48QXH
Field id: #7, 5 pixels, 112 dates, | 35.0deg
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Choysum

Temporal variation of S1 over rice seasons - 48QXH

Field id: #21, 3 pixels, 112 dates, | 35.0deg
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Morningglory

Temporal variation of S1 over rice seasons - 48QXH

Field id: #9, 12 pixels, 112 dates, | 35.0deg
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corn

Temporal variation of S1 over rice seasons - 48QXH
Field id: #14, 19 pixels, 112 dates, | 35.0deg
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