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Need

Improve efficiency of resource use

— National Water Act (1998): “water should be used more
efficiently”
— Mitigate impacts of climate change

Crop yield (kg)

WUE = TR S -
Water Soil moistu_re measurements, Stem water
consumption (m?3) —_— —— potential:

-‘ ‘ * Frequent updates (e.g. every hour, daily)

* One point only (not necessarily
representative of block)

Option 1: Reduce water

consumption without Option 2: Increase yield R, =
decrease in yield without increasing water .I N ;
i Aerial photography
More tools... consumption

High spatial detail
Only once or twice
during season




2013/10/18

Remote sensing

Sun Satellite
Two sources

{' '-> o « of radiation:
\

* Solar radiation
= visible
* near infrared

« short-wave
infrared

* Earth Surface
= thermal infrared

An image of a surface and its surface
temperature — spot the differences...

-

Surface Energy Balance Algorithm for Land (SEBAL)

Ry H
Satellite imagery and meteorological
information is used to solve energy balance
* ETis calculated as the “residual” of the
energy balance

Desert surface Irrigated surface

Feasibility study

GrapelLook

FruitLook

© 2004-07 *2010-11 ©2011-12
* Grapes * Grapes * Grapes &
* Retrospective * Website fruits

* Data portal

Fruitlook goal....to demonstrate an operational
service providing crop water, nutrient and
growth information to fruit and grape farmers
in the Western Cape of South Africa

—to improve water use efficiency
—to reduce input costs

& fruitlook.co.za

Fruitlook solution

* Complementary to current solutions
e Spatial, quantitative, repetitive, unbiased

— Satellite based (Electromagnetic spectrum)
e Energy balance NOT water balance approach

.Instructive
— () togls ™
—— Intelligent
pixels

a
Remote
sensing

data

I"". ! Lomwew Dnnge

. f-ptn Tebtrkamma




2013/10/18

Fruitlook study area

2> fruitlook.co.za

Parameter maps (weekly
updated):

T * Actual evapotranspiration

4 ::_. * Evapotranspiration deficit

Change

overtime | s

* Crop factor

* Biomass production

* Biomass water use efficiency
¢ Leaf Area Index

« Nitrogen content (plant)

« Nitrogen content (top leaf)

Change in
space

Forecasts:
* Soil moisture content

Parameter data is created without any input from the farmer!

FruitLook system
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The electromagnetic (EM) spectrum -
More than the eye can see...
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Example 1: Evapotranspiration, Irrigation

Farmer Bennie checks
the performance of
his irrigation system

Irrigates 65 mm/week

As actual evapotranspiration is
45 mm/week, his irrigation
efficiency is 45/65 = ~70%

Spot with very high ET,, :
irrigation leakage?

Example 2: Evapotranspiration, Irrigation

Farmer Wilhelm evaluates and plans his irrigation applications

Farmers with fixed weekly
irrigation schedule can
evaluate if they are
running into a deficit
over time / over
irrigating

Example 3: Evapotranspiration, ETdeficit

* Long term contact with farmer

* Knows all about farm (soil, cultivars,
trellis system, irrigation system and
schedule) and farmer (objectives,
management style)

Checks FruitLook.co.za weekly « Strong expertise on irrigation planning

Phones farmer when action is required (e.g. high evapotranspiration
deficit in specific block)

Consultant Neels

Example 4: Yield variation and Nitrogen

Consultant Piet investigates differences in yield and
possible impact of Nitrogen

{CPrasom ntrogan i total glant 13.0 kg |
= Production:
: 280 t/Ha

Slow releasing N || , . g ¥
" 3 s

Fast releasing N |, gy

Example 5: Benchmarking for sustainable

farming " -

Evaluating water use
efficiency of crops produced
against benching marking
standards set for crops,
cultivars and regions

1mprovements
Red areas - low
Yellow - normal (average)
Green - above average

Example 6: Carbon sequestration and
water foot-printing

Exporter determines the carbon sequestered to produce fruit crops
and crop water footprint

1+ srellenhisch
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Time & Space —sample / see
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¢ Rainfed grapes (Spain)
® Irrigated grapes (Brazil) ey " ; . lable 2. Suvmmary of SEBAL-based estimates of evaporative fraction (latent heat'net
. il ;fs'“”;“ \_::: ”‘m"-‘ ”K‘; 2 available energy) in arapes and comparisons to field measurements.
* Irrigated grapes (Turkey) iy M N T &)
. . Grape tvpe Location Date Exaporative fraction
* Irrigated fruit trees Mommwed  STTAL. DhilTeronce
i i 6.9 % difference (SEBAL-
(California) : st}
; Jiry
(almond' peaCheS)~ £ Ramld wime grape Spam 12 Tune 1991 [% 2.
‘ — Rainfed wine prape Spain 24 Jupe 1991 0. -3E
A lLiripated wine grape Brazil 9 Augnst 1995 1% kX0
0.6 % diffel o Tmigated wine grape Tiraal 21 November 1999 1. P
rerence o Tmigaled table grape Turkey 26 Tune 1998 s -R.0
R Lripated table grape lurkey 29 Avgust 1998 I3 33
- 3 g w P ] AAverage i 0
V.
- i Basti tal. (2008) ‘Thermal-
wl Retrospective study s o
. Bastiaanssen et al. (2008) ‘Thermal-Infrared Regional Scale Irrigation Analyses in
Technology for Local and Regional Scale Horticultural Systems’
MG e, hbar e ot AN e Irrigation Analyses in Horticultural Systems’
A A = —e—WB Seasonal ET SEBALET | Measured
Validation of ?EBAL ET Foo 1 S eton : o
results against ET b / ! Total (mm)| 3205 251
estimates from water £ «0o i
5 Average (mm) 4.2 53
balance measurements i
200 £
in the Hex Valley o / ' Difference (SEBAL 217%
2 vs. measured)
0
Retrospective study Oct:04  Nov-04 Dec04  Jan-05  Feb-05 :
]
A w8 = —e—WB
ESO T w—seBAL™ = | €601 o - i
= / £ SEBAL SEBAL ET compared against ET from
- - . .
I ': / eddy covariance (Crimson red)
» 400
i i Difference in ET result of SEBAL
3 i 200 overestimation in net radiation
o
mm)recalculation
0
Nov-05 Dec-05 Jan-06 Feb-06 o
Nov-06 Dec-06 Jan07 Feb-07
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(W Froduce &
5 advices

International attention

+  Article on Earthzine.org & cartl
«  Article in magazine of the South African Irrigation Institute SABI
Article in farmer magazine of South Africa Landbouweekblad
Radio broadcast : Radio RSG, July 1, 2011
TV interview: The KykNet channel, June 21, 2011

Paper and presentation at IAF Congress in CapeTown
ESAweb article: “Satellites can help to grow the perfect grape””

International Business Times : “And Now, Satellites Help Vineyard Irrigation”

Innovaticias (Spanish): “Los satélites de la ESA ayudan a obtener la mejor cosecha de uva”
* Inovagao Tecnolégica (Portuguese): “Uvas vigiadas do espaco produzem melhores vinhos”
DK S il
51U Al

VinoVinoVino (Japanese): “fi &t & Google Maps % 7=
Centre of Earth Observation and Digital Earth (Chinese):
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Total cxcl, YAT: ZAR 44.027,00
VAT, TAR BTS,'3
Towm nc. VAT: TR B3.7D€.3
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Fruitlook Future

Irrigators making use of FruitLook

.Instructive
tools

Current situation (end April 2013): * Continue Fruitlook Sincligen
403 subscribers ~ Fully operational - remre
— 12 month period data
180 have registered irrigation blocks — Being used
1736 irrigation blocks registered — Of use - relevant tools
Average size 15.4 ha — (Affordable)

Total area registered 26 762 ha * More time for new technology to be adopted

¢ Show complimentary use of data sets

Contact Us

Andre Roux Pr Eng

Sustainable Resource Management

Tel: + 427218085010  Fax: +  +27218085342
andrer@elsenburg.com

www.elsenburg.com

Thank you, any questions?




