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1 INTRODUCTION

HOLOS-IE (V4.5) is a systems-based digital platform designed to support agricultural land use planning,
decision-making for climate change mitigation and adaptation, as well as national inventory reporting.
Developed through Research Ireland (Formerly Science Foundation Ireland)’s National Challenge Fund
(Future Digital Challenge) in collaboration with Relive project funded by Transnational ERA-NET (EU)
through the Department of Agriculture, Food and the Marine, Ireland, HOLOS-IE addresses a critical gap
as a sustainability tool for Irish agricultural system by providing an integrated approach at land parcel
through farm to national scale carbon accounting and environmental impact assessment.

The model enables farmers, advisors, policymakers, and researchers to evaluate existing agricultural
practices and explore alternative management strategies that sustain productivity while reducing agri-
environmental footprint, leading to achieving net-zero emissions. By integrating multiple farm
components (e.g., crops, grasses, livestock, agroforestry, and farm infrastructure) and their
subcomponents/types, the model provides comprehensive assessments of greenhouse gas (GHG)
emissions, carbon sequestration potential, changes in soil organic carbon density, soil health indices, and
the overall total and net carbon balance.

The HOLOS-IE model is evolving into HOLOSEU, a European Union version of the digital platform. This
development is supported through the ICT-AGRI-FOOD initiative, with national co-funding commencing
on January 1, 2025. The HOLOSEU initiative aims to extend the capabilities of the Irish HOLOS-IE model
to a broader European context, enabling harmonised assessment and comparison of agricultural GHG
emissions and mitigation strategies across EU member states and beyond. In addition, the project will
include modules on agrobiodiversity and the bioeconomy, integrating circularity concepts at a limited
scale to explore resource efficiency, nutrient cycling, and sustainable production systems within
European agriculture. The modelling work will continue, with sustained efforts dedicated to refinement
and validation, until a fully functional software system integrating all essential components of an
agricultural systems model is achieved.

N.B.: The HOLOS-IE platform is currently in its development phase, i.e. mainly considered as a research
and educational tool. The estimates and projections provided by the platform are approximate and
subject to refinement as new scientific findings emerge and the platform undergoes continued
calibration and validation. At this stage, University College Dublin (UCD) and collaborating institutions
make no warranty regarding the platform's reliability for operational farm management or policy
compliance purposes beyond research exploration and educational applications. Users should consult
with qualified agricultural advisors for farm-level decision-making.

2 GETTING STARTED
2.1 Software

HOLOS-IE Software can be downloaded from www.ucd.ie/holos-ie and the HOLOSEU project website
(www.holoseu.net), or receive the link by contacting the Team Lead and using it for free.

2.2 Installation
e Run the setup installer (Figure 1.1)
e Launch HOLOSIE from the Windows start menu (search "HOLOSIE")
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e Once the installation is complete, HOLOSIE should begin immediately, greeting you with a
disclaimer shown below.

Installer (Note: Temporarily turn off Anti-Virus before installation):

https://drive.google.com/file/d/11ysrVtnC3etat1M4jkeEYOLOWCjemG5V/view?usp=drive_lin

2 HOLOS-IE Setup — X

Welcome to the HOLOS-IE Setup Wizard

The Setup Wizard allows you to change the way HOLOS-IE
features are installed on your computer or to remove it from
your computer, Click Next to continue or Cancel to exit the
Setup Wizard.

Cancel

Figure 1.1: The install screen for HOLOSIE 4.5
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HOLOS-IE

Select your language English/Anglais

Version 4.5 (September 18 2025)

HCLOS-IE - a tool to estimate and reduce greenhouse gas emissions from farms

To be kept informed about future versions, please send your contact information (including email address) to ibrahim.khalil1@ucd.ie

Disclaimer

Important Notices
This software (HOLOS-IE, V4.5, leading to HOLOSEU) has been primarily designed to encourage various stakeholders, including farmers, to

explore existing and alternative methods for improving production, mitigating greenhouse gas emissicns, and addressing environmental
pollution. Additionally, it facilitates the accounting of carbon balance and cost-benefit analysis at a farm-to-national level. The provided
estimates are approximate and may change significantly as new scientific findings emerge. University College Dublin (UCD) and the
collaborative institutes do not warrant the reliability of this tool for uses at this stage other than research and education, specifically for
exploring practices related to farm configuration.

Copyright/Permission to Reproduce
The content in the HOLOS-IE software was adapted from Holos V 4.0, originally developed by Agriculture and Agri-Food Canada. This

adaptation was undertaken with the aim of creating an Irish version, leading to EU application, for use in European agricultural farms,
including agroforestry.

o ( @

Figure 1.2: HOLOSIE 4.5

3 CREATING YOUR FIRST FARM

3.1 Create a new farm or open or import an existing farm from the selection screen.

Would you like to open an existing farm or create a new one?

Open Import

A

Figure 1.2: Create a new farm or open an existing farm selection screen or import from a file.
A: Click “New” to create a new farm.

3.2 Please enter a name for the farm you would like to create and add any additional comments in the
“Comments” section and click “OK” button to proceed.

Page 4 of 19

For further information and collaboration, please contact Dr. Ibrahim Khalil, School of Agriculture and Food Science,
University College Dublin, Dublin 04, Ireland. Email: ibrahim.khalil1@ucd.ie



C*z HOLOSIE SOFTWARE
s A Model for Decision-making in Agri-environmental Systems (MODASYS)

Enter a name for this new farm - B

Name HOLCSIE Farm

Comments

Figure 1.3: Enter a name for your farm and any comments.

3.3 Currently, we have only one Unit option to select i.e. “Metric” from the drop-down list in the next
screen, and we have a plan to add "Imperial" measurement in the future. After choosing the unit of
measurement, click “Next” button to proceed (Figure 2.3).

@ HOLOSIE Farm — O X

Select units of measurement

‘ Metric v

Next ‘ '

Figure 1.4: Unit of Measurement Selection Screen.
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3.4 Select your county (mainly applicable for Irish users but not restricted to others) from the drop-
down list and click “Next” on the bottom of the screen.

Select a county

Carlow v

Figure 1.5: County Selection Screen.

4. SELECTING FARM LOCATION FOR SOIL AND CLIMATE DATA

4.1. Use of Default Soil and Climate Data:

On your screen, you will now see many polygon-shaped regions on the map for the County you selected.
Each specific region is shaded in red. You can adjust the magnification (i.e. zoom in/out) of the map by
using your mouse wheel or by selecting the magnifying sign near the bottom of the screen. Please select
the location of your land parcel/farm by right-clicking on one of the regions (see Figure 2.1). The model
framework will automatically download the soil data integrated with the map and climate data directly
from NASA for your selected location/area. A progress bar will display the progress in downloading the
data, and after a few seconds, the location, soil, and climate details will appear on the right, and this
data will be auto-transferred (API) to the main platform for use and running the model. However, the
platform has a provision to use its own soil and climate data, illustrated below. In addition to the Irish
users, this approach should commonly be used by users outside of Ireland.

4.2 Using Your Own Soil and Climate Data

If you intend to run the model using inputs and activity data outside of Ireland, you are advised to use
your own soil and climate data to better represent your site characteristics. To begin with, simply select
any county in Ireland and let the system load the default data. Once this is done, go to the farm location
page where you can upload or enter your own climate data (see Figure 2.1). How to prepare the soil and
climate data is stated below:

e After completing that step, proceed to the component page and replace the default soil data
with your own (see Figure 3.7.1).
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e Users from any country can fully customize their farm setup using their local soil and climate
information.

Farm Location

Select the location of your farm by right-clicking on a region (use mouse wheel to zoom in or out)
Location Details

Province :  Carlow

18

2747184413164

Longitude :  -6.80465698242189

Soil types in selected region

Carlow Region Soil Information
Soil great group: Leptosols
Soi texture: Medium
Proportion of clay in s0d %: 022
Proportion of sand insod % : 041
Orainage cass :  Pocrly drained
SolpH: 447
Bulk Density (g em-3): 091
S0 Organic Carbon (kg Ckg-15oil}: 016
Sail Moisture (cm3 om-3) : 033
Water-filed Pore Space (¥): 50
Total Phosphorus (kg P kg-1 sail): 0.0008
Total Nitrogen (kg N kg1 soi): 0.0018

52°50°05.27° N 06" 37 41.48° W

Figure 2.1: Hovering the mouse cursor over the regions on the map will display a tool tip near your mouse
pointer. The details of the soil and climate details for your chosen location will be shown on the right.

The polygon shape region you selected has access to climate data. HOLOSIE will load the location-specific
climate data by default should you choose to ignore this tab. If you would like to load custom data, you
can load your own data from a file with “.csv” extension. The platform will confirm your custom data is
loaded.

Climate data for selected region

Holos will use daily climate data from NASA by default. If you would
like to upload a custom climate data file you can do so below.

Load Custom Climate Data

Climate Confirmed

Figure 2.2: Climate Data Tab. (A) Load your custom climate data file by clicking the button. (B) A
loading bar will show up while the data is being loaded, and (C) If successful, you'll see a confirmation
message.
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When you are finished selecting your desired location, click “Next”.

4.3 Formatting the Custom Climate Data File

To import your own climate data into HOLOSIE, the file must be a Comma Separated Values (CSV) and
have the “.csv” file extension. The file must also contain the following columns:

® Year —The year the climate data is from.

® Julian day — The day based on the Julian Calendar.

® Mean daily air temperature — The mean temperature of that day.

® Mean daily precipitation — The mean precipitation of that day.

® Mean daily potential evapotranspiration (PET) — The mean PET of that day.

A B C D E

1 |Year Julian day Mean Daily Air Temperature Mean Daily Precipitation Mean Daily PET
2 | 1912 1 -15.6 ] 1]
3| 1912 2 -17.5 2 1]
4 1912 3 -17.2 0 0

Figure 2.3: custom climate data file format.

5. Component Selection Procedures

5.1 Component Selection

With HOLOSIE, you can accommodate mono to mixed farming systems, from land parcel to landscape
(and even national) scale through the selection of each component separately that is available under the
“All Components” section. Each component is categorized by its type and includes the following: site
characteristics, land use and management (crops, grasses, livestock, agroforestry, and infrastructure,

which is under further improvement).

Figure 3.1 - Component Selection, (A) All the possible Components, separated by component categories,

(@ Farm #6 =1 - a X
File Settings Tools View Help
Component Selection
Select components for your farm by dragging and dropping items from the ~Available Components™ column to tHe "My Farm™ column. Click on an item under the "My Farm™ column to enter details.
A Available Components My Farm
(%) Site Characteristics C
() Land Use and Management
B Agroforestry
Grasses
Craps
(¥) Uivestock
(¥) Infrastructure

that can be added to the Farm; (B) A single component category and (C) All the components that have

been added to the Farm.
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5.2 Adding a Component to Your Farm

a. To add a component to your farm, you must double-click or drag a component from the
“Available Components” list into “My Farm.”

b. As a result, the component will appear under the “My Farm” tab, and the inputs required for
the selected component/subcomponent will be displayed in the section to the right of “My
Components.” The components are grouped into four main categories: Site Characteristics (e.g.
Farm component), Land Use and Management (e.g. Crops, and Grass components), Livestock
(e.g., Dairy, Beef, Sheep, and other animal components), Agroforestry (trees within a farm) and
Infrastructure (e.g. Anaerobic Digestion).

C. To switch between selected farm components, simply click on the component you want to view,
and the programme will automatically display that component’s information.

d. For a farm moving from mono-systems to mixed systems, inputs can be added across multiple
categories and subcomponents, allowing flexibility to represent more complex farm structures
and run the model once to get results for both individual and mixed systems. See Figure 3.2
below for a visual representation.

& Fams = -
B Setfngs  Took  View  Help

Component Selection

Select components for your farm by dragging and dropping items from the “Available Components™ calumn to the "My Farm™ column. Click on an item under the "My Farm” column to enter details.

Available Components My Farm Crop #1

(%) Site Characteristics (2) Land Use and Management , N
= Step 1: Starting with one field in the rotation, enter the start and end year of this rotztion and the size of the field
(%) Land Use and Management =

i Start year:

End year
Agroforestry —

Total area of this field : 15| Mg

Grasses

Crops

(%) Livestock

(%) Infrastructure

e entered on this tab. Harvester

eight. Additional information car

Number of pesticide passes.

A B C

Figure 3.2: Adding a Component; (A) A list of all available components that can be added to the farm,
separated by component category. (B) A list of components that have been added to the farm, and (C)
the data associated with the selected component.

5.3 Crops/Grasses Component

® A crops component contains details like the crop sown, land area, and tillage regime (see figure
6.4). Crops are categorized by their growth type (i.e. Annual, Perennial, etc.)

® To enter specific details about the field, you need to access the Tab View containing: General,
Manure, and Residue properties for the field/farm.

® To view additional information, Tab View, click “Yes” beside “Show Additional Information”.
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Crop #1

Step 1: Starting with one field in the rotation, enter the start and end year of this rotation and the size of the field
Start year : 1985 :
End year: 2025 :

Total area of this field : 100 : {ha)

Step 2: Click the "Add Crop' button to add crops to this rotation. Keep
adding crops until the first phase of this rotation has been listed.

Add Crop
Year T Crop T | Winter/Cover/Undersown Crop T
> 2025 | Wheat/Winter Wheat | Winter Wheat

Figure 3.3: Crop Step 1. Define name, area, crop, and tillage type for your field component.
The crop component contains different tabs for each aspect of the component.

Tab View

General Properties

Contains information like yield, harvest method, fertilizer application rate etc.

General Fertilizer Manure Residue Economics

General Properties

Amount of irrigation, pesticide usage, and yield for the selected crop can be entered on this tab. Harvested yield can be entered
as either wet weight or dry weight. Additional information can be entered by clicking on the 'Show Additional Information’
button.

Yield (wet weight) : 26727 : (kg ha™-1)
Yield (dry weight) : 23520 : (kg DM ha*1)
Maisture content of crop : 12 : %)
Harvest method : | Cash crop M
Amount of irrigation : 0 : (rm)
MNumber of pesticide passes: 0 :

Figure 3.4: General tab for a field component.
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Fertilizer

Allows the user to enter fertilizer applications including information like Season of Application, Blend
Type and Application Rate to the field.

General Fertilizer Manure Residue Economics

Wheat - Fertilizer Management

Multiple fertilizer applications can be made to this field throughout the year. To add a fertilizer application, click "Add Fertilizer
Application’ to specify the details.

Add Fertilizer Application

Season of application Blend Application rate (kg ha™-1)

> | Spring Urea 1845 | X

Figure 3.5: Fertilizer tab for a field component. This shows the fertilizer application table for a field
Manure

Allows the user to add a manure application to the field. This application includes information like Date
of Application, Manure Type used, Origin of Manure and Amount of Manure applied.

General Fertilizer Residue Economics

Wheat - Manure Management

Multiple applications of manure can be made to this field throughout the year. To add a new manure application, click ‘Add
Manure Application’ to specify the details.

Add Manure Application

Amount of manure
Date Manure type | Origin of manure | Manure handling system Application method
(kg ha*-1)

» | 01-27-2022 | Dairy cattle | Mot selected Pasture Solid spread (untilled land) 000 X

Figure 3.6: Manure tab for a field component. This shows the manure application table for a field.

Soil

The soil tab allows the user to change the soil type for the specific field. The table shows the list of all
soil types available for the selected polygon. If a soil type is to be set on the specific field, select one from
the list. To customize the soil, click "Custom Mode" and edit the individual soil properties for the field
only.
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Step 3: Adjust the details of wheat/winter wheat. These adjustments will be copied to the other fields in the rotation when wheat/winter wheat was grownditional Information :

General Fertilizer Manure Winter & Cover Crops Residue Economics
Soil Management Soil Properties
The soil tab can be used to change the soil type for the specific field. The table
shows the list of all soil types available for the selected polygon. If a soil type is to Soil texture « Medium ¥
be set on the specific field, select one from the list. To customize the soil, click ) =,
"‘Custom Mode' and edit individual soil properties for the field only. Top layer thickness : 300, | fmm}
Bulk density : 104§
Full Text Search _ x Proportion of clay in soil : 0.17 :
Proportion of clay in soil T | Proportion of sand insoil T |SoilpH T |Drainage ¢ Proportion of sand in soil 048 .
Percentage of soil organic carbon : 0.1 :
> 017 048 626  Poorl —_ v
f Soil pH : 63
Soil cation exchange capacity : 6.5 : (mEg 100g*-1)
Soil Greater Group : Lixisols ¥
Drainage class: | Poorly drained ¥
. s Total phosphorus : 0.0014 :
Total nitrogen : 0.0009 :
Basic Mode Soil Moisture : 0.31 : (cm3 cm-3)

Figure 3.7.1: Soil tab for a crops component.

Residue

This section lets the user specify how much carbon and nitrogen are in your crops. They can also specify
how much of the crop remains above or below the ground after harvest.

Fertilizer Manure Economics

Wheat - Residue

The residue tab can be used to change the default carbon allocation coefficients for the main crop. Additional details such as
nitrogen concentrations and percentages of the plant returned to soil can be entered here. Default values have been provided
that the model will use unless custom values are entered here

Carbon coefficient of product: | 0.219 : Nitrogen content in product: | 0.0279 : (kg N kg™-1)
Carbon coefficient of straw : | 0.551 : Nitrogen content in straw : | 0.0086 : (kg N kg™-1)
Carbon coefficient of roots: | 0.136 : Nitrogen content in roots: | 0.0134 : (kg N kg™-1)

Carban coefficient of extra-roots: | 0.095 : Mitrogen content in extra-roots: | 0.0134 : (kg N kg™-1)

Lignin content : | 0.053 :

Product returned to soil : 2 : (2)
Straw returned to soil : 100 : (2)
Roots returned to sail: | 100 o | (%)

Figure 3.8: Residue tab for a field component.
Economics

The economics section shows various economic data related to the component including crop price,
direct costs and total fixed and variable costs.
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Step 3: Adjust the details of wheat/winter wheat. These adjustments will be copied to the other fields in the rotation when wheat/winter wheat was grownditional Information :
General Fertilizer Manure Winter & Cover Crops Soil Residue Economics
Crop price Totals
Regional average price : 027 : (€kg™-1) Total fixed cost : 154.98 (€ha*-1)
Direct Costs Total variable cost : 82 (Ehar-1)
Seed, cleaning and treatment : 128 : (€ha*-1)
Fertilizer : 728 : (€ ha*-1)
Chemical: | 349 5| (€ha*-1)
Trucking and marketing: | 22.87 : (€ ha*-1)
Fuel, oil, and lube : 106 o | (€har-1)
Machinery repairs : 151.5 : (€ ha™-1)
Crop insurance : 92 : (€ ha*-1)
Building repairs : 70 5| (€har-1)
Custom work : 117 | (€ha*-1)
Labour (paid and unpaid) : | 354.24 : (€ ha™-1) Original economic data found here.
Utilities: | 1034 : (€ ha*-1) If HOLOSIE can't find economic data for the crop in your province, it
Operating interest : 7 2| €har-1) will search a neighbouring province and return that data if possible.

Figure 3.9: Economic tab for a field component showing various costs related to the field.

6. Detailed Results

6.1 Soil Organic Carbon

The submodule of the HOMOSIE simulates SOC density changes (kg/ha) during a specified time, allowing
users to compare how different management practices affect SOC density. Users can toggle between
graph and grid views, and when analyzing farms with multiple fields or crop types, separate trend lines
appear color-coded by component (e.g. wheat crops vs. mixed grass/legume pastures). The interface
includes an option to compare multiple farm scenarios simultaneously, enabling side-by-side analysis of
alternative management strategies.

Agroforestry [T ISl Estimates of Production  Feed Estimate Report  Manure Management  Economics  Emissions Pie Chart  Overall Emissions  Component Emissions  Indices  Detailed Emission Report

toonrctee | | peontom: | G [

380000

370000

360000

350000

SOC 1 (kg ha”-1)

340000
330000
320000

310000
2020 2021 2002 2023 2024 2025
Vear

Figure 4.1: SOC Results Tab
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6.2 Estimates of Production

The source model has limitations in simulating farm production, which is based on the national average
derived from .CSV file (monthly or yearly format). If the component has multiple products like beef cattle
(manure and beef), there will be buttons that appear above the graph portion of the report to display
the appropriate graph. However, the team has been progressing with dynamic growth modules to be

integrated by 2026.

| File Settings Tools

View Help

Results

The results screen displays various reports about your farming operation. Each tab reports on a specific aspect of your emission footprint

Estimates of Production

Economics

Emissions Pie Chart

e T A

Overall Emissions.

Companent Emissions

Detailed Emission Report

Feed Estimate Report

Manure Management

Multiyear Carbon Modelling

4 Crops

Field #1 (1980) Wheat

Field #1 (1981) Wheat

Field #1 (1982) Wheat

Harvest (kg)

Field #1 (1983) Wheat

Field #1 (1984) Wheat

Field #1 (1985) Wheat

Field #1 (1986) Wheat

[Subtotal

Farm Land Information

33643
3364.2
3364.1

33639
33638
3363.7

3363.6 -

3363.5

7
%
;|

% |
Tog,

7

Yo |

"5 |

s |

4 Farm Land Information

‘Am(ha] |

Total annual crop area

|Subtotal

|Beef Cattle

4 Component name

Animal Groups

Land applied manure (kg N) | Beef (kg) ‘

Beef Cow-Calf

Bulls

483.22

Beef Cow-Calf

Replacement heifers

52414

2400

Beef Cow-Calf

Cows

13543.41

0

Manure (kg N}

Beef Cow-Calf

Calves

129041

208947

|Subtotal

15841.18

232947

C
s

15000
10000

5000

483.22
0
Bulls

1334341

524.14

Replacement heifers Cows

129041

Calves

Component name

M Beef Cow-Calf

Production estimate algorithms are still under development.
Total land area includes only crop and grassiand areas as entered by user.

Figure 4.2: Estimates of Production Results Tab: (A) Toggle that helps switch the reporting format to
Monthly or Annual, (B) Production Estimates, and (C) Toggle that helps switch between different
component items.

Emissions Pie Chart

A proportional representation of all farm emissions. You can view how each farm component contributes
by clicking “Yes” beside “Show Details”. You can also change the units of measurement; click on the drop-
down box beside “Units of Measurement”. The chart will highlight whichever slice your mouse over for
easy identification.
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Emissions Pie Chart JIlI8 smponent Emissions Indice Detailed Emission Report

Units of messurement: kg C02e * | Show detais: m Report year: A

Manure CH, (kg COze): 1.2%
Direct N0 (kg COze): 23%

~———Farm Energy CO; (kg CO:e): 69%
[

Enteric CHa kg COze): 83.6%——

| M Enteric CHs M Manure CH, B Direct N:O M Indirect N;O Il Energy CO; | C

Figure 4.3: Emission Pie Chart Results Tab: (A) Various options related to display of chart. (B) The pie chart
and data, and (C): The various emissions from the farm.

Component Emissions

Shows a breakdown of all emissions from a farm on a monthly basis.

Estimates of Production Economics Emissions Pie Chart Overall Emissions Component Emissions Detailed Emission Report Feed Estimate Report Manure Management Multiyear Carbon Modelling
Units of measurement : | Kg C02e 7
60000 - P
Emission Type
W Enteric methane
W Manure methane
M Livestock indirect N20O
5006 Livestock direct N20
M Crops direct N20O
M Crops indirect N20
4000
3
S 3000
by
2004
100¢
0 T T
January Februsry March April May June July August September October November December

Figure 4.4: Component Emissions Results Tab.
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Overall Emissions

Display the overall amount of each greenhouse gas produced by the farm.

Muiltiyear Carbon Modelling Estima tior Feed Estimate Report Manure Management Detailed Emission
Units of measurement: |KgC2e ¥ | Reportyear: 2025 *
600000
500000

400000
2
€ 300000
£
200000
100000
3448001
1178 1344640
0
Enteric CH, (kg COze) Manure CH, (kg COz¢) Direct N;O (kg COze) Indirect N;O (kg CO:¢)

Figure 4.5: Overall Emissions Results Tab.

Detailed Emissions Report

A detailed summary of each component in the farm, showing emission breakdown for each component
in the farm (i.e. total Direct/Indirect N20, Enteric CH4, and Manure CH4 produced by the given
component). You can export this data to a CSV file of your choosing. You can also compare multiple farms
and see the comparison in the table.

Results

The results screen displays various reports about your farming operation. Each tab reports on a specific aspect of your emission footprint

dices Detailed Emission Report

Report Format Monthly Report year: | 2005 * Units of measurement : |Kg C02e Export to Excel Show Additional Columns : | Yes u Compare Multiple Farms : | Ves m A

Farm T  Component name T Emission source T lEm.nk CHa (kg CO:€) T | Manure CH (kg COze) ¥ | Direct N:0 (kg CO:e) T | Indirect N;O (kg COze) T | Farm Energy €O (kg CO:—|

4 Crops

Crop #1 [Field #1] - Wheat Wheat/Winter Wheat 3 (ha)  JN/A N/A 223750 588.89 84213
W3M24N(2)DA3_Imported_2025-01-28 | Grass #1 [Field #1] - Tame mixed (grass/legume] | Ryegrass + Clover Mix, 24 (ha) JN/A NA 691635 156647 223440
|o.un 9153.85 2155.36 3076.53
4 Dairy Farming B
> 'W3M24N(2)DA3_Imported_2025-01-28 | Dairy cattle Dairy heifers 2978.97 |3313H 619.16 116.08 N/A
W3M24N(2)DA3_Imported _2025-01-28 | Dairy cattle Dairy lactating 47747603 627866 354289 3215178 31603.87
Totals 55.00 |s‘u|.u 13446.40 34480.01 34680.40 =

Tegatve values GICate Carbon STorage. POWIVE ValUEs maICate Greenhouse Gas Emssions
Uncertainty
EntericCHe: 20 %(e/)
Manure CHA: 20 %(+/1)
Direct N20: 40 % (+/-)
Indirect N20: 60 % (+/) c
EnergyCO2: 40 %(+/)
Emissions are reported on a monthly basis. In some cases, prorating of yearly emissions occurs.
Pro-rating oceurs with soil/cropping N2O emissions - direct and indirect - as per user entered breakdown.
Soil carbon, tree planting carbon, energy CO2 emissions to crop and spread manure,
and poultry and other animals emissions are allocated equally throughout the year.

Figure 4.6: Detailed Emissions Results Tab: (A) Command bar capable of exporting the chart data,
comparing multiple farms, along with other options previously mentioned. (B) Legend depicting each type
of emission, and (C) Uncertainty associated with each type of emission

rFdye 10 01 19
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Agroforestry

The platform specifically models agroforestry (trees within a farm) as a carbon offsetting strategy. By
predicting the atmospheric carbon sequestered by trees (biomass-C, like Silvopastoral, hedgerows)
alongside emissions from crops and livestock, the model can assess the total and net carbon balance of
a land parcel/farm.

Ml Mutiyear Carbon Modelling  Estimates of Producbon  Feed EstimateReport  Manure Management  Economics  Emissions Pie Chart  Overall Emissions  Component Emissions  Indices  Detailed Emi

Estimated Tc | Estimated Total Above Ground Biomass Change | Estimated Total Below Ground Biomass | Estimated ¢ | AnnualEmission [0 T
Agroforestry T Year T 7 T T

(KgCO2-e/l | (Kg CO2-e/Land Area Usedl/Year) (Kg CO2-¢/Land Area Used) g COZ-elL p—
SioPestorsl 2020 55414010 00000 1BRET o Agroforestry Annual Emission
Shepese . R B SivoPastorsl - Total Above Ground Biomass
SibvoPasto 17198474438 und Biomass
SivoPasioral | 202 s B SivoPastoral - Total Biomass
SioPastoral | 204
SibvoPastors! 035

500000

400000

300000

Kg CO2/ha

200000

100000

Figure 4.7: Agroforestry Annual Emission, Results Tab.

Soil Organic Carbon (SOC) trends for Silvo-Pastoral system.

Estimated Tc Estimated Total Above Ground Blomass Change Estimated Total Below Ground Blomass. Estimated Td Multiyear Carbon Modeling
Agrotorestry ¥ Year T
(Kg COZ-e/L | (Kg CO2-e/Land Area Used/Vear) (Kg CO2-e/Land Area Used) Kg CO2-e/L] Voo
storal| 2020 55414010 00000 123296173
1\ 2001 252667280 19725.3270 49944,8581
| 2022 45808,3770 20536,6489 111984 7448
| 2023 924658242 26660.4472 1992429497
| 2004 122476.7966 30012.9724 311781,5401 Taeso
| 2025| 2050525986 82573.8020 4496787315 r
136630
136620
136610
136600
2020 021 0 023 024 025
Year

Figure 4.7: Agroforestry Soil Organic carbon (SOC), Results Tab
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Total carbon balance for the selected farm, including the Agroforestry system, and Farm energy.

hulfiyear Carbon Modelling  Estimates of Production  Feed Estimate Report  Manure Management  Economics. ssions Pie Chart  Overall Emissions ~ Component Emissions  Indices  Detadled Emission Report

Export to bxcel
Estimated Te | Etimated Total Above Ground Biomass Change. | Estimated Total Below Ground Biomass | Etmared 70 Ra el e el 1o ¢ tnce [
Ingroforestry T Year T T T T
(Kg C02-eL | (Kg CO-e/Land Arca Used)Year) (K 002 </Land Area Used) (g 02/l
100001 Total C Balance
Shobastoral|  2020|  5414010 00000 123286173
353
Shobastorsl| 2021|  252667280 197253270 409448581 i, e —
Shofastoral| 2022|  4580537T0 205386489 11984728 ol | Wfam Erergy
Shofastorsl| 23| 94638242 66604472 102429697 Whgroforesty ystem
Shofastoal| 24| 1224787966 00129724 31713401
Shobastorel| 205|  205052.5986 25T MOETRTINS -ioooon
136645
200000
205053
H
§ om0
g
g
v
3 00000
2
500000
517136
600000
54731
Total Biomass - C N0 Total C Balance:
i 863-C Scd Organic Carbon Farm Erergy

Figure 4.7: Agroforestry Total Carbon Balance, Results Tab

Net balance for the selected farm, Crops/grasses, livestock, agroforestry emissions and net balance.

Overall Emissions  Companant Emissians

Expart to Excel

T VSO TSRS NSRRI ... ..ty Cobonliciing T C e
|ngroforestry T Year T v T T
(g CO2-€/L | (Kg CO2-e/land Area Used/Year) (Kg CO2-¢fLand Area Used) Ky CO2-eL
1 Total € Bal;
SivoPastoral| 2020 55414010 00100 123206173 alance
SivoPastorsl 21| 252667280 197253270 490448581 8 Crops and Gresses
SivoPastoral  2022|  4SBOS3TT0 205386489 1119847288 Mlivestocks
600000 Agrofor
SivoPastoral 2023|  OMES842 466604472 10420207 hgreloresty
Net Balance
Sivoastoral 2024 124787966 300129724 31TB1S00
SivoPastoral 2025 2050525986 25738020 2496787315
4000004
200000 4
123455
H
3
S
>
£ 0
o
3
15
200000
400000
517736
| Crops and Grasses Livestods Agroforestry Net Balance

Figure 4.7: Net Balance for Selected Farm, Results Tab
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Economics

Shows the market price and total revenue for crops on your farm. Economic data is provided by various
data sources and might be incorrect. This tab offers a rough estimate of the revenue of crops, grassland,
livestock, and agroforestry.

Agroforestry  Multiyear Carbon Modelling  Estimates of Production  Feed Estimate Report  Manure Management [EENISREER  Emissions Pie Chart  Overall Emissions ~ Component Emissions  Indices  Detailed Emission Report

Eiportto Eucel

Crops

Show Additional Columns: | Yes m

Harvest (kg ha*-1)  Production Price (€ kg*-1) Revenue (8 Total fixed cost (€) Total variable cost (€) Grand Total Cost (€) Profit ()

915735 45484 558487 04081 310754
7.500.00 15135 46494 50487 €6.04080 e.40754
Grasslands
Shew Rddtonsl Comns: Vs m
Harvest(igha®-1)  ProductionPrice (€kg™1)  Revenue (6 Totalfixed cost (€] Totalvariable cost (6] Grand Total Cost (8 Profit ()
a
Gross #1 [Fild #1] - Tame mived (grassfiegume) (Tame i (grass/egume) [ 3,000 00 371932 467 830047 4830847
Subtotal 0.000.00 00 ans E46TRSS 830047 4838847
Livestocks
Show Adtoral Columns: | Ves m
Name Number of Replacement Heffers Sold | _Total Fixed Cost(€) | Total Varable Cost () | Grand Total Cost(€) | Total Revenue (€) Profit ()

Costs and prices are based on values gathered from 2020 data sources and results may be unrepresentative for specific situations. As such, results should be used with caution. Economic results are not intended to give a detailed analysis of the farm, but rather a basic estimate of how
potential changes in management that impact greenhouse gas emissions may influence the economic outcome of the farm operation.

Figure 4.8: Economics Results Tab

7 CONCLUSIONS

Version 4.5 of HOLOS-IE represents a mature and promising iteration of the platform, now poised to
expand beyond its Irish roots toward a more pan-European ambition. With the HOLOSEU initiative under
development (open-source initiative), backed by 8 European partners with funding from ERA-NET Co-
Fund ICT-AGRI-FOOD, the foundation is being laid for a broader application across EU nations and
beyond. However, the true unlocking of that potential will depend on rigorous user feedback and
comprehensive, country-level validation and recalibration, tasks that the UCD team is already preparing
for. In effect, HOLOS-IE v4.5 acts as a springboard: robust enough now for national-scale deployment yet
architected to adapt and evolve into HOLOS-EU, once localised calibration, stakeholder consultation, and
model refinement have been systematically applied. To achieve improved vision and wider use, active
national and international collaboration will be vital in ensuring the model’s accuracy, credibility, and
relevance across diverse agricultural contexts.
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