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Land use mosaic of Azinhal Farm in 2023. The colors of the mosaic range from white to light colors representing areas with high vegetation
structure, high greenness, and high plant water content. Dark colors represent areas with low vegetation structure, low greenness, and low
plant water content. Dark blue areas correspond to water bodies. Record of georeferenced evidence using SmartAG on the mobile phone.

(Patricia Lourengo)

Monitoring and Management of Agroforestry using SmartAG (TuseLna)

Agroforestry in Montado and Dehesa
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The Montado/ Dehesa Agroforestry system contributes to carbon sequestration in
Spain and Portugal. The SmartAG app helps in monitoring and management of these
systems, providing data available to farmers, producers, and stakeholders.

The SmartAG model is mainly applied in the Montado (Portu§al) and Dehesa (Spain)
agroforestry systems which serve as a biodiversity oasis in the

Mediterranean region. They are currently being heavily impacted by climate change.

It contributes to achieving carbon sequestration potential. The SmartAG model is also applied
in agriculture systems in Portugal, Spain, Greece, The Netherlands, Indonesia and Ukraine.
Nevertheless, it can be applied in any part of the world. The SmartAG acrp provides accurate
Agricultural Climate Services on a large-scale, available to farmers, producers, an
stakeholders. The model analyzes agronomic anomalies to reduce CO2 emissions and
promote CO2 sequestration in the soil, via remote sensing. Additionally, it seeks to remotely
anaIKze farms by evaluating the spatiotemporal dynamics occurring in agroforestry activities
for the same purposes.

Through data collection on land use, mapping, remote sensing and in situ data collection, an
assessment of the initial state of the farm is carried out, along a carbon balance, to establish
a reference scenario (baseline year). Future projections are made, and recommendations
formulated.

Users appreciate this methodology because it helps them conserve or increase current carbon
stocks, potentially creating a new source of income through the sale

of carbon credits. SmartAG is a highly user-friendly app which records georeferenced evidence
of existing conditions and activities. It facilitates a transparent and participatory process in
agroforestry ecosystem management.

SmartAG automatically processes data from Sentinel-1 and Sentinel-2 data, and LST data for
thermo-climatic zoning. These data: i) allow monitoring, reporting and verification of farms; ii)
provide machine learning capabilities in agroforestry and environmental data.

Based on Sentinel data, spectral vegetation indices are calculated to identify: i) crop
anomalies related to soil-water-plant; ii) management zones to define different land uses, the
selection of sampling locations and sensor installation sites, water sampling locations, and
identification of species for biodiversity quantification.

The Montado/Dehesa is a slow-developing and very complex agroforestry system meaning that
differences will be observable only at the end of a year or longer. In addition, it is a highly
stratified system, consisting of a complex arboreal structure with trees of different ages,
shrubs, and herbaceous vegetation. Given the limitations of Sentinel-1 and Sentinel-2
satellites it is essential to record georeferenced evidence of these. Using SmartAG app
developed by Agrolnsider allows the collection of georeferenced evidence (e.g., photos,
audios, and videos) of

the vegetation structures, as well as documenting evidence of processes occurring such as
ecosystem services and biodiversity. Georeferenced evidence is automatically uploaded into
the system.
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Land use mosaic of Azinhal Farm in 2023. The colors of the
mosaic range from white to light colors representing areas with
high vegetation structure, high greenness, and high plant water
content. Dark colors represent areas with low vegetation
structure, low greenness, and low plant water content. Dark blue
areas correspond to water bodies. The white arrows indicate the
location and direction of the evidence collected in the field.
(Agrolnsider)
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Tree renewal protection in Azinhal Farm (Luis Paixao)
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TS

and estimate CO2eq sequestration. Farmers are encouraged to
enhance LMT effectiveness, notably by engaging in ecosystem-value
activities such as avoiding soil disturbance to preserve soil organic
matter, increasing tree density, and maintaining water mirrors. /
Farmers will record georeferenced evidence of improvement activities Reception
and existing biodiversity in the montado and in other areas of the farm

using the SmartAG developed by Agrolnsider. This app will allow to
monitor, report and verify carbon stocks through weekly alert reports,
enabling the identification of carbon anomalies/losses over time and

-

Reflected Farm - 2021 £ Y

space. Author: Patricia Lourengo

n1sduuduyuuasa s ~ fledeitddnyfiqaitinasad g
o @nldanagnAIuIU aNuildma Tulad (Munavasaul Az URA: Human resources, farm area, and the quantity of carbon-emitting
100 ha) farm activities (i.e., agricultural activities).

o analiudilédrulroudnIfane Euro (€)

o dasaniidsu (liflunaaansaniy) da 1 naaansanig = Luden
nau Euro (€)

o Ardramialunisdnousssnusiatuda 3590 €
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1. Select a farm with montado/dehesa (minimum area of 100 ha) (%295z8#12a1/A243: In the baseline year)

2. Characterization of the land use using satellite data in the baseline year (#295z81213a1/A21u: In the baseline year)

3. Field sampling in the montado/dehesa area ("29588812a1/A21UA: In the baseline year)

4. Field data along with satellite imagery will be used to calculate the total CO2eq stock (above and below ground biomass) and estimate CO2eq
sequestration (79528203a1/@731d: In the baseline year)

5. Farmers are encouraged to enhance LMT effectiveness, notably by engaging in ecosystem-value activities such as avoiding soil disturbance to
preserve soil organic matter, increasing tree density, and maintaining water mirrors (%r95¢8z1a1/A21ud: In the baseline year)

6. Farmers will record georeferenced evidence of improvement activities and existing biodiversity in the montado and in other areas of the farm
using the SmartAG developed by Agrolnsider (a1¢5stiz13a7/a21ud: Whenever farmers go to the field)

7. After calculating the CO2eq stock and CO2eq sequestration estimates for the baseline year, SmartAG will allow to monitor, report and verify
(MRV) carbon stocks through weekly alert reports. The MRV will enable the identification of carbon anomalies/losses over time and space (%39
seriEaN/ARNE: Weekly)

tlafauas@¥snauan1sdnce (per 100 ha)
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Us90U
Data preprocessing before heading to the field Hour 4.0 20.0 80.0
Field data collection Hour 24.0 20.0 480.0
Post-processing of field and satellite data Hour 4.0 20.0 80.0
Improvement suggestions Hour 8.0 20.0 160.0
Emission estimates Hour 40.0 20.0 800.0
unsal
Car renting Day 1.0 60.0 60.0
Fuel Km 350.0 0.4 140.0
Yansuile
Soil sampling |Samp|es | 3.0 | 70.0 210.0
Auq
| | | 1.0
Al eanuauansiatovmaTula 2'010.0
Total costs for establishment of the Technology in USD 2'010.0

Aanssudmiunisiargednun .

1. Calculate the total CO2eq stock (above and below ground biomass) and estimate CO2eq sequestration (%395z8z3a7/@314d: In the baseline
year)

2. MRV carbon stocks (%395¢8£3a7/A314E: Weekly)

3. Record georeferenced evidence (958181 /AuA: Whenever farmers go to the field)
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Montado/Dehesa is influenced by the Mediterranean climate,
characterized by a great variability in precipitation and temperature
in each year and between years, presenting a hot summer lasting
more than four months, associated with a high irregularity in
precipitation, both inter- and intra-annually. In this climate, natural

droughts are recurrent.

More recent data for the agricultural years 2015/2016, 2016/2017,
a}nd 2017/2018 report values for cumulative precipitation for the
Evora region (Alentejo) of 547 mm, 421 mm, and 612 mm,
respectively. However, in the same region, in the 2018/2019 crop
year, there was only 315 mm of precipitation, while in the following
year, this value already reached 627 mm.

It is common in the Alentejo region to have several days with
temperatures above 40 °Cin summer and with minimum
temperatures below 0 °Cin winter. In the Estremadura region, the
average minimum temperature recorded was 3.4 °C, and the
average maximum temperature was 35.6 °C.
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Conservation and preservation of the Montado and Dehesa.
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Conservation and preservation of the Montado and Dehesa.
Estimated

Selling carbon credits in the voluntary market
Estimated

MRV and Implementation of improvements in
Montado/Dehesa.
Estimated

MRV, Recording evidence and Implementation of
improvements in Montado/Dehesa.
Measured

MRYV, Recording evidence of reforestation of young growth
and Implementation of improvements in Montado/Dehesa.
Estimated

MRV, Recording evidence and Implementation of
improvements in Montado/Dehesa.
Estimated

MRYV, Recording evidence, Calculation of emissions and
Implementation of improvements in Montado/Dehesa.
Measured

MRV and Implementation of improvements in
Montado/Dehesa. Estimated
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e Desertification combat efforts.

e Diversifying income sources

e Montado/dehesa conservation initiatives
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e New income source

wéawdaidyaudes: yunasuacdldiduuslutigmildatols
e Price of carbon credit in the voluntary market Selling abroad of
Portugal
e Delay in the implementation of the voluntary carbon market
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e Montado/dehesa conservation e Delay in the implementation of the voluntary carbon market
e Maintenance and increase of carbon stock. Selling abroad of Portugal

o Certified credits before the entry of the new law on the voluntary
carbon market by the European Union Quantify and recertify.
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