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To deliver daily, sensor-free, affordable irrigation recommendation, globally

Company Product Market
e Established in 03-16 e Web System: Sep-17 e Territories: 9
 Employees: 15 * Mobile Apps: Q2-18  Growers: Hundreds
e Subsidiary in India * 6 languages, ~40 crops, e Ha: Tensthousands 5
multi irrigation systems manna
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Weather Crop
Station Coefficient

X Kc (FAOorlocal) = Water Demand by Protocol Manna Irrigation
Recommendation,
for each irrigation zone

Kc (Satellite) = Water Demand by remote information (Daily & Weekly)

Hyper
Local
Weather

Manna Manna
Algorithms Algorithms

Irrigation Stress
Efficiency, Factor,
Soil... Rain...

Satellite Agronomic
Indices Knowhow
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Spectral Vegetation Indices:
Kcl = f(NDVI)
Kc2 = f(EVI)
Kc3 = f(SAVI)

I — “Satellite Kc”

Vegetation Fraction (Vf):
Kc4 = f(NDVI, Vf)
Kc5 = f(VARI, Vf)
Kc6 = f(EVI, VF)

» Utilize spectral indices from different sensors (Sentinel-2, Landsat-7, Landsat-8, LISS-3)
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Assessment of satellite imagery Kc with flux-tower Kc:
v’ Three crops

v’ Four flux tower sites

v’ Five satellite sensors

v 10 growing seasons

v/ 105images '

i
TR R

Nel.— Corn
Ne2 - Soybean
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Results for the entire dataset (3 crops, 10 growing seasons, 105 images)

-0.001 0.093 0.054 0.085 0.095 0.083

0.088 0.165 0.127 0.116 0.127 0.129

9% 17% 13% 12% 13% 13%

0.905 0.824 0.902 0.908 0.904 0.849
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Results for each satellite sensor

Landsat-5 Landsat-7 Landsat-8 Sentinel-2 LISS-3

21 images 27 images 23 images 26 images 8 images

1 1 1 1
[ ]
0.8 0.8 0.8 0.8
vl 06 0.6 0.6 0.6 P
(&}
X 04 0.4 0.4 0.4
0.2 0.2 0.2 0.2
0 0 0 0
0 02 04 06 08 1 0 02 04 06 08 1 0 02 04 06 08 1 0 02 04 06 08 1 0 02 04 06 08 1
Kc tower Kc tower Kc tower Kc tower Kc tower

Bias -0.028
RMSE 0.090

nRMSE 11%
R? 0.95
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Results for each crop

0.8 0.8 0.8
o |
< 06 0.6 0.6
0.4 0.4 0.4
0.2 0.2 0.2
0 0 0
0 02 04 06 08 1 1.2 0O 02 04 06 08 1 1.2 0 02 04 06 08 1 1.2
Kc tower Kc tower Kc tower
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The fusion of different satellite sensors to depict the dramatic change in short growing cycle of Alfalfa (2017)

1.2

1.0

0.8

Kc

0.6

0.4

0.2

0.0

120 140

» Kc tower
®LISS3

W Landsat-7
A Landsat-8
© Sentinel-2

160 180 200 220 240 260 280

Day of the year
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1. Crop water demand (ETc) adjustment with crop water stress (Ks): ET, = K. X (K, X ET,)

2. Ksand Kc require different methods of mapping

3. AsKc, Ks requires weekly monitoring to ensure correct application

Leaf water potential (MPa)

-1.00

-1.25 A

-1.50 +

-1.75 A

-2.00 +

-2.25 A

-2.50 A

-2.75 A

-3.00 -

1-Jun

8-Jun

15-Jun

22-Jun

29-Jun

6-Jul

13-Jul

20-Jul

27-ul

.

4

°
% e o0
L 2 ’o.. ol e oo
‘ ®
e i O,
o %o
o°

4 LWP-optimal
®LWP-1
® LWP-3

Sentinel-2 image and wetness map of a cotton field,
5-June-2018, at the beginning of the irrigation season

Site 3 LWP reveal increase water stress greater than plan
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Dynamié;VariabIe-Rate-lrrigation (DVRI) maps

J 22-Jun 29-) 13-Jul 20-Jul 27-ul

Wetness maps from Sentinel-2 imagery reveal the spatial distribution of | ™ , e . * owr-optina
. L. . %71.507 < 0’ V'S ;... ..... P . :LWP:l
the crop stress, in addition to the temporal resolution g oo TN W, T
g 200 . ° O oo ¥
Next step is to include these maps, with geo-statistics to represent the §on ° o . ot
entire field into one value, in the daily irrigation recommendation 2 ‘% .
5-June-2018 5-July-2018 25-July-2018
A
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