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Who are we?

AgriWatch BV is formed
as an ITC/University of
Twente alumni startup
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Precision Agriculture (PA) is a concept of using the new
technologies and collected farm/field/zone/plant/information,

doing the right thing, in the , at the right time.
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1. AW offers GeoSpatial Services for PA with emphasis on effects of climate

change resulting in drought and other extreme climatic conditions.

3. Market segment: Remote and Local Sensing for collecting high spatial-
spectral data, and monitoring including predictive modelling.

4. AW engages with farmers to manage site-specific crop issues.



Agri Drought Monitoring
EO and drone images for Drought effects

monitoring
case of non-irrigated crops in the Eastern part

of the Netherlands
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Agricultural Drought Monitoring

The drought has had a significant impact on the growth of most arable
crops in the Eastern part of the Netherlands in the past few years.
Satellite and drone images can be used to monitor the state of drought
and drought-affected grassland/maize.



Maize has done well --> yield?

Not under new climate conditions
(LessEffectiveRain, increasing Drought spells)

Climate change is a total game changer where farmers
cannot anymore fully rely on their knowledge gained from

generations.




Export, limits feed quantity and quality. e
Uncertainlinfo.

ResponsibleAgriTech.
SocialEngagementStrategies.
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~ Oct 16th with 5m grids after georeferencing

Define new information requirements under new climate conditions!



Study Area

Krakeelsweg 9a,
7157CE Rekken,
Gelderland

Crop Calendar:

Maize and grass fields, Rekken, Gelderland

Maize field Planting Date

number

#1 May 2nd, 2019
May 2nd, 2019

#3 April 23rd, 2019

Legend
D Maize and grass fields, Rekken

Satellite image of
SuperView taken on 23 June 2019
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wemeene Q) Where/which parcel?

kun je tekenen waar het niet klopt 11:02

v

dag Henk, Klopt de rode grens van uw boerderij? Laat anders met een tekening de
Jjuiste zien waar we een perceel moeten toevoegen of verwijderen.

de achtergrondfoto is het satellietbeeld van 17 september 2020. -, ,

GWS_GEWAS Part Total Area per part (sq m) | Total Area per part (ha)
land, blivend
bijvend
dand, tidelijc
fond, tidelii
=
land, tidelik
jand. blivend 367867 792 36.7867792
land, tidelik
and, blivend
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, SOij- 1
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. tidolik
oy 61744 89941 6174489941
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and, blivend
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TOTAL AREA OF HENK'S FARM 468807.502 46.8807502
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Q: how much corn/grass (replacement) had
to be purchased externally?

Q: Where, when and how did the shortages
arise?

AW: show expected drought damage
(maps, images, link index to estimated loss

RSIA - in mass and quality).
an

example AW: build link to provided images and

maps connected to farmers.

Henk's Boerderij Deel 1

j !1 m Extra mais 4000m2 in 2021

Henk's Boerderij
246500

459500

459000

| Grens

246500

S

AgriWatch

Coordinatensysteem: RD New
Projectie: Double hi

Alle mais
47000

2

00S6S¥

00065¥

24700
0 50 100m

Datum: Amersfoort

Eenheid: Meter

Deze kaart werd in 2021
geproduceerd door AgriWatch B.V.

Bron van gegevens:
SuperView RGBI pseudo color composite 17 sept 2020
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Why, what & how we will use the Smart Drone

We use the Smart Drone to produce qualified information based on
collecting and analysing crop conditions (e.g., health, disease and
stress) when ‘detailed information’ is needed or there is ‘satellite
data gap’

Expected cost/benefit of solutions!

AgriWatch aims to supplement, calibrate and refine
that (satellite) data using UAVs and ground sensors
in order to derive reliable and practical information
from the sensors/data




Orthomosaic drone data captured on 13 September 2020 from the Maize trial field and
Grassland, trees and bare soil. The Maize plants were under stress after a number of
sweltering days in the first two weeks of August 2020 in Achterhoek.

Legend
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Geospatial Solutions for
Precision Agriculture



A

AgriWatch

Goospatial Solutions for
Precision Agriculture

N
Legend
Bad maize A
NDWI
Value
- High : 0.658902
M Low 00542952
NDWI_Ground truth on July 24th
Qe 2 2%
Spatial Information:
Coordinate System: RD New
Erqecuon Dou:;s‘stereograpm
tum:
Legend N
Bad maize A
D (ground truth)
.
K

[ K

Unsupervised classification
(3 classes) _Ground truth

0 10 20 40 60 SOM
N m—

Coordinate System: RD New
Projection: Double Stereographic
Datum: Amersfoort

Units: Meter

Topography_Ground truth on July 24th

Legend N

i
:](gmmf:.m) A
DTM

Value
m High : 29.2043

- Low : 26.8749

980 M

Spatial Information:
Coordinate System: RD New
Projection: Double Stereographic
Datum: Amersfoort

Units: Meter

Legend

e A
] (groundrutn)
N

Unsupervised classification
(5 classes) _Ground truth

0 10 20 40 60 80
— — —

Coordinate System: RD New
Projection: Double Stereographic
Datum: Amersfoort

Units: Meter



A

Agrvaren Sentinel-2 CCC (Cano

Henk Lammersen. Maize-1. Rekken. Gelderland. The Netherlands.
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/D Henk Lammersen, Maize-1, Rekken, Gelderland, The Netherlands.
Site-specific management zones based on Sentinel-2 data at
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Henk's Boerderij

Temporal maize field #1 from N
Superview satellite images A

May 25th, soil reference map

Legend

- Good maize
- Bad maize

Bron van gegevens:
SuperView RGB Bbit RD Giskiaar 0.5, 17 sept 2020
pdokal

July 24th, maize field map

Legend Legend

- Good maize - Good maize
- Bad maize - Bad maize




Drought-stressed pattern of Grassland and
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UAV image was taken on July 28th, 2019

0 10 20

Maize map

UAYV image of 28 July 2019
in eastern part of maize

Legend

I B:d Maize
- Good Maize

field

Maize Field
Rekken, Gelderland

N

Coordinate System: RD New
Projection: Double Stereographic
Datum: Amersfoort

Units: Meter
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~ Oct 16th with 5m grids after georeferencing

Ground-truth image of
drought-damaged maize field
Pattern showing drought-
stressed flattened maize by
farmer caused by drought



Aerial view of spatial variability for maize
plant health, 12 June, 13 Aug, 9 Sep 2020




The Poo Kerel set in Maize, damaged kernel exposed
end of ear, September 13th, 2019




Way Too Much Damged Stress!, September 25th, 2019




Drought Stress: Leaf rolling + brownish / whiteish cast




(in Maize#1)
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Extreme Heat Stress 13au




The coupled effect of both heat and water stress & soil

One indicator of heat stress is when corn leaves roll
Drought Stress: Leaf rolling + Weed + Very sparse maize canopy due to bird attack and severe leaf rolling




Conclusions and Recommendation$S

e We combined different types of platforms and technologies, from satellites to
Unmanned Aerial Vehicles (UAVs), for monitoring the occurrence of severe
photosynthetic stress (severe drought, extreme heat, severe nutrient deficiency,
severe foliar disease).

e By utilizing computer-assisted analysis of satellite and drone data, along with
the systematic use of knowledge from application domain experts.

e RainWaterHarvesting, Precisionlrrigation.

e Alternative crops/varieties or crop Tolerance to HeatStress and DroughtStress.




Thank you for your
attention




