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Rice

Real-time remote-sensing based monitoring for
the rice industry

Outputs:

detection of water application dates per field

. phenology dates (PI, flowering)

. real-time growth curves with benchmarking

grain moisture prediction

automated rice mapping,

. yield forecasts,
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Rice crop monitoring concept

* Near real-time imagery
* Sentinel-2, <5 day revisit, 10 bands with 10-20m resolution

European Space Agency, 2015
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Rice crop monitoring concept

* Near real-time imagery
* Sentinel-2, < 5 day revisit, 10 bands with 10-20m resolution

* Vegetation indices sensitive to field management and crop status
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Rice crop monitoring concept

 Near real-time imagery
* Sentinel-2, <5 day revisit, 10 bands with 10-20m resolution

* Vegetation indices sensitive to field management and crop status

e Biomass (NDVI), water (LSWI), nitrogen (CIRE)

* Growth curves ,‘
 Time-series of Vls for each paddock
* Benchmarked against industry averages

01-Jan
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Rice crop monitoring concept

 Near real-time imagery
* Sentinel-2, <5 day revisit, 10 bands with 10-20m resolution

* Vegetation indices sensitive to field management and crop status

e Biomass (NDVI), water (LSWI), nitrogen (CIRE)

e Growth curves
 Time-series of VlIs for each paddock
 Benchmarked against industry averages

* Challenges

* Diversity of planting dates, temperatures, varieties
e C(Cloud

e At heric effects, satellit | d diff
Mmospneric errects, satellite angies an Irrerences AARSC
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Example: 2022 rice

Growth curves Zones |Map | Phenology Summary About Updated: 30-Aug-24
Year

Earth Engine Apps Q  Search places
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Date
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PW (ponding) detection
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Agricultural Water Management
_._I\'—A'L_ Vaolume 273, 1 November 2022, 107907

Rice ponding date detection in Australia
using Sentinel-2 and Planet Fusion imagery

ames Brinkhoff® 2 5=, Rasmus Houborg ", Brian W. Dunn ©

MLPW model = Tgkes time window of
Sentinel-2

PW probability
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observations.

Estimates probability of
PW at each date.
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LCCC=(3J95
RMSE=6.43

Dry broadcast

Direct drill

Oct Dec
Predicted PW

Agricultural Water Management
i - Volume 273, 1 Navember 2022, 107907
ELSEVIER

ice ponding date detection in Australia
1sing Sentinel-2 and Planet Fusion imagery
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Observation

Forecast

Historical means

Combined
weather
dataset

Variety

SowMethod

DRIGINAL ARTICLE
Special Sectlon: Machine Learning in Agricuiture

Predicting rice phenology and optimal sowing dates in temperate
egions using machine learning

mes Brinkhoff® © | Sharon L. McGavin' | TinaDunn® | Brian W. Dunn®

Probability of
Pl and flowering
at date1

Run over date1s
Sowing to >Flowering

Probability

date

Flowering
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LCCC=0.80
RMSE=4.15
MAE=3.16
Bias=2.3
n=64

Predictions late

Jan
Predicted PI

Aerial
Dry broadcast
Direct drill

Actual Flowering
&
=23

DRIGINAL ARTICLE

Special Sectlon: Machine Learning in Agricuiture

Predicting rice phenology and optimal sowing dates in temperate

LCCC=0.61

RMSE=7.14

MAE=6.00

Bias=5.2
=64

Aerial
Dry broadcast
Direct drill ‘

Feb
Predicted Flowering

egions using machine learning

| Tina Dunn® | Brian W. Dunn®
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CIRE -> nitrogen uptake example

N rate = 60 kg/ha N rate = 120 kg/ha

M kg/ha

o/ A

Oct Nov Dec Jan Feb Mar Apr Oct Nov Dec Jan Feb Mar Apr
Month Month

igle) 73 AARSC

:I,r_:._u-.:-.aEu sity 'fi‘j * Applied Agricultural
Jew Englant S Remote Sensing Centre

Department of
Primary Industries




Applied Agricultural
Remote Sensing Centre




+ Clear

*  Cloud
Radar
— Smoothed
1| - Industry

x
*x x

D - t T — T X T t T T
01-Oct 01-Nov 01-Dec 01-Jan 01-Feb 01-Mar 01-Apr 01-May
Date

AARSC

Applied Agricultural
Remote Sensing Centre




Clear

Cloud
Radar
Smoothed

' x
x % ﬁ
b3 e

01-Nov 01-Dec 01-Feb 01-Mar 01-Apr 01-May

AARSC

Applied Agricultural
Remote Sensing Centre




Clear

Cloud
Radar
Smoothed

01-Nov 01-Dec 01-Jan 01-Feb 01-Mar 01-Apr 01-May

AARSC

Applied Agricultural
Remote Sensing Centre




Clear

Cloud
Radar
Smoothed
Industry

01-Oct 01-Nov 01-Dec 01-Feb 01-Mar
Date

Applied Agricultural
Remote Sensing Centre




Industry-wide growth curves

| e ~ Benchmark current crop
M e 50% against all similar crops

{1 — Smoothed .
0] - Industry \ from previous seasons

> 10-90%

S 9,500 paddocks (CY18-24)
] Grouped by region,
ﬁ sowing method, variety
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Industry-wide analysis - per season - vs DAFL

CIRE

0.6 -
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0.0 I 1 1 1 I
-100 -75 =50 =25 0 25 50
Days after flowering

This combines both
phenology (late/early)
and canopy (high/low)

Normalise to flowering
date, to remove phenology
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Industry-wide analysis - per variety

0.6
— Langi . .
0.5 Topaz Viand - short-season variety
—— Reiziqg /often planted late
0.4 H=—= Opus
§03_ Sherpa ael R = o _ .
Z 0. Viand __—Koshihikari - short-grain
. Koshihikari variety susceptible to
ILLLW lodging
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N

Oct Nov Dec Jan Feb Mar Apr May
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Industry-wide analysis - per yield group

0.5 -

0.4 -

CIRE

0.2 -

0.1 -

Oct Nov Dec Jan

0.3 -

— 0-33%

33-67%

— 67-100%

Feb Mar

Split crops into three
groups
-> low, mid, high yield

High yielding crops tend to
be earlier and have higher
CIRE
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Industry-wide analysis - per yield group - NDVI
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Split crops into three
groups
-> low, mid, high yield

NDVI much less sensitive to
yield variation
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Challenge 1: different planting dates?

CIRE

0.8 1
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* Pl dates
> Flowering dates

Can’t compare with
industry stats to e.g. make
mid-season N decision
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But, what about different planting dates?

Cloud °Pl Dates

+ Clear

“Flowering date

]| — Smoothed
11 -- Industry

Removes effect of
phenology, so comparing
only chlorophyll -> N

Days after flowering

AARSC

L pplied Agricultural
"::- Remote Sensing Centre




N-index

Challenge 2: Cloud

Growth stage predictions Vegetation indices Zonal indices | Paddock map
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Growth stage predictions Vegetation indices Zonal indices
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N-index

Challenge 2: Cloud

Growth stage predictions

Vegetation indices

Zonal indices = Paddock map
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N-index

Challenge 2: Cloud

Growth stage predictions Vegetation indices Zonal indices | Paddock map
Earth Engine Apps Q  Search places
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Conclusion

* Real-time growth curves concept

* Analyse industry-wide performance

 Manage crop in-season by benchmarking

* Constant improvement in satellites and algorithms

* Crop phenology vs management and
environment

* Cloud and image imperfections
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