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THE RE4AFAGRI modelling platform D

LEAP-RE

The RE4AFAGRI platform is a multi-model framework to analyse deficits, requirements, and optimal solutions for integrated land-water-
agriculture-energy-development nexus interlinkages in developing countries. Four models representing land-water-crop-food-energy
requirements and dynamics (WaterCROP, M-LED, OnSSET and MESSAGE-NEST) are calibrated and soft-linked through the RE4AAFAGRI platform.
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The RE4AFAGRI visualisation dasbhoards VA
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LEAP-RE - RE4AFAGRI Home Userguide Scenarios Dashboards Businessmodels Modellingplatform Code,data,anddocs Events Team§contacts Q

Renewables for

) African Agriculture
LERRE Integrating Modelling Excellence
and Robust Business Models

A powerful decision support tool
with interactive dasbhoards

Support  private infrastructure
developers in site selection for
maximising financial sustainability
and development impact

Support policymaking through sub-
national gaps and needs assessment
for  tailored measures and
investments

* Enriched with direct access to
download the raw output data

Enter the dashboards




The RE4AFAGRI visualisation dasbhoards VA
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The RE4AFAGRI visualisation dasbhoards

Dashboards - Zambia
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Multi-sectoral Yield and yield growth

Cropland and water

. 8.9 .
requirements electricity demand potential
‘ A‘sses-s the chnt agrfculnlu‘al area, by cr.op and Br-'owse local esu'nllates o-f ele@ciw demand from Navigate the current crop yields and estimates of
irrigation regime, and visualize water requirement different sectors, including agricultural and other productivity growth potential thanks to the input of
estimates to close the irrigation gap sources of demand.

irrigation

Electricity access Multi-sectoral insights

.
Crop processing 4
planning
Draw policy-relevant insights on how electricity
Navigate the crop throughput potential and Assess the cost-optimal technologies and related access, food security, water management and
corresponding energy requirement estimates for investment requirements for electrifing climate change objectives interact
processing and storing crop yields in rural communities

communities
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The RE4AFAGRI visualisation dasbhoards VA

Agriculture requirements

For each administrative unit: the left panel illustrates the current agricultural area (year 2017) by crop and irrigation regime; the right panel shows the water
requirements to expand irrigation and meet the yield and food production objectives in each scenario, month and year (between 2020 and 2050). Refer to the Scenarios
page for a detailed characterisation of each scenario’s assumptions and objectives.

The proximity parameter allows distinguishing between agricultural land (and the relative water requirements) in proximity (<5 km) or remote (=5 km) from the closest
human settlement. This has important implications for the selection of off-grid vs. on-grid electricity supply for on-the-field water pumping.

Agriciinis] land Irrigati t t t’ln'.isi?alltlon r’eq::ementt? Itivated illi
Current agricultural land (thousand hectares), by cropping and irrigation regime rrigation water (on top of rainfa )c:i?::eteé)cu"en y cultivated crops, (million
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Selectors

Scenarios

Months

Projection year

Options (dashboard-specific)
* Crops

* Technologies

* Sectors




Inside the
dasboards

LEAP-RE

Long-Term Joint EU-AU Research
and Innovation Partnership on Renewable Energy

The LEAP-RE project has received funding from the European
Union’s Horizon 2020 Research and Innovation Program under
Grant Agreement 963530.




The RE4AFAGRI visualisation dasbhoards VA
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https://www.re4afagri.africa/home

Hands-on
session

LEAP-RE

Long-Term Joint EU-AU Research
and Innovation Partnership on Renewable Energy

The LEAP-RE project has received funding from the European
Union’s Horizon 2020 Research and Innovation Program under
Grant Agreement 963530.




Use case 1: agriculture and irrigation D
LEAP-RE

Anne, president of
smallholder farmers
association of
Zambia

Anne wishes to identify which regions have the
strongest need and potential for expanding maize
irrigation




Use case 1: agriculture and irrigation D
LEAP-RE

* In which regions it is most effective and potentially profitable AND impactful to invest in maize
irrigation expansion?
 How much water and pumping energy is required in those regions?

Drip irrigated maize

To address these questions, we will use water, energy demand, and crop yield dashboards and
output data.
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Use case 1: agriculture and irrigation

Irrigation requirements
Irrigation water {on top of rainfall) required by currently cultivated crops, (million
cubic meters)

Agricultural land
Current agricultural land (thousand hectares), by cropping and irrigation regime

Irrigation type Crop Scenario Proximity Year Month

Rainfed v | ‘Maize v ‘ |Baselina v | |Closetose‘ttlement v | ‘2040 v ‘ |Yeavly v |

Regions with the
estimated largest
irrigation water gap for
rainfed maize fields
CLOSE TO SETTLEMENT

Cropland that is close to settlement
might be more suitable to be connected

-......l to centralised water infrastructure and

] electricity generation options
LI
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Use case 1: agriculture and irrigation

Agricultural land Irrigation requirements

1 ti t top of rainfall d b it Itivated Il
Current agricultural land (thousand hectares), by cropping and irrigation regime rrigation water (on top of rainfall) required by currently cultivated crops, (millian

cubic meters)
Irrigation type Crop Scenario Proximity Year Month
Rainfed A | |Maize - | |Baseline A | |Remctefmmsett... - ‘ |204O A | |Yearly A |

Regions with the
estimated largest
irrigation water gap for
rainfed maize fields
REMOTE FROM
SETTLEMENT

{ Cropland that is remote from

.- settlement might be more suitable to

rely on standalone water infrastructure
and electricity generation options, e.g.
off-grid pumping and irrigation systems
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Use case 1: agriculture and irrigation EAPRE

v | Year 2030 v] Month [Yearly

Electricity demand
Estimated electricity demand (GWh/year), by sector and scenario

Check seasonality of

P
e demand
. /
/wﬂ} e g Compare the three
4 o L::” scenarios to observe the
A E difference of switching
/ '>"~ from base production to
00 increased production to

V==
© 2023 Mapbox © OpenStreetMap, |

] '  EESSS— meet food and nutrition
security goals

Chibombo Chisamba Kawambwa Sinda Kapiri



Use case 1: agriculture and irrigation

Crop yield growth potential

Current crop yiel® | c |
Current (20§ average crop yields (tongfha/year), by crop in c:::::zy ol

nital (tons/ha/fyear) if irri
C

Crop |Maize - | Irrigation ... |Rairrfed - | Year |2020 - | Scenario ‘Baseline

Regions where rainfed
maize is expected to
have the strongest yield
growth response if
irrigation is performed in
currently rainfed
cropland

VA

LEAP-RE




Use case 1: agriculture and irrigation

Considerations

1. What is the ultimate goal?
* Small-scale, highly effective projects, or large-scale schemes
deployment?
check the total rainfed maize AREA in each province side-by-side
with the yield growth potential and multiply the two numbers to
get the TOTAL potential yield growth increase

2. What water and energy volumes should be ideally provided to meet
those goals?

2. What does this entail for water-energy systems planning?

VA

LEAP-RE




Use case 2: region/site selection for mini-grid project investment %
LEAP-RE

Joseph wishes to identify
which regions have the
strongest potential to build Joseph, CEO of
productive energy uses- Zambian mini-grid
focused mini-grids company



Use case 2: region/site selection for mini-grid project investment %
LEAP-RE

 What are the regions with the highest projected share of minigrids PV as cost-effective
electrification option?

* Which regions have the highest level of potential productive energy demand to support
electrification private investment and customers’ affordability to pay?

Rural solar PV minigrid

To address these questions, we will use energy demand and supply dashboards and output data




Use case 2: region/site selection for mini-grid project investment %

Horizon year ﬁech \ Scenario
2030 € - [Minigriapy P ) + | [Baseline
S e

Technology split for new connections (%) | Capacity requirements
Capacity addition requirements (Mw) by technology and source

Share of newly electrified households by technelogy and source

LEAP-RE

Look for...

regions with highest projected
share of PV mini-grids in
technology split (%)

0.00

9640 08
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Senga Hi {asama -
Chingola | Chinsali -
u

v

AND/OR

the largest capacity
requirements for PV mini-grids
(Mw)

as the cost-effective
electrification solutions



Use case 2: region/site selection for mini-grid project investment %
LEAP-RE

Sk@f‘"’ms“’ﬁs )' |2030 v' Month [Vearly + | Scenario Baseline

Electricity demand
Estimated electricity demand (GWh/year), by sector and scenario

SMEs potential energy
demand in 2030

* Compare the regions
identified as the most
promising for minigrids PV in
the previous slide

*  Where the colour ramp does
not help, use the mouse
©2022 Maphox @ Opensteetip, | o . overlay and the box ribbon

0.01] ] 50.00




Use case 2: region/site selection for mini-grid project investment

Considerations

1. First-order overview through the dashboards to identify provinces/areas with the
largest estimated potential and productive demand

1. Then, recommended step: download cluster data for a specific region with potential
and explore the clusters in QGIS to analyse more in detail within-province
heterogeneity and find most promising communities / districts

1. Also, for each settlement cluster, have a look at currently estimated:
» electrification status
* population
* GDP per capita

VA

LEAP-RE




Use case 3: potential for solar milling development Y 4
LEAP-RE

-

A N

Anne, president of
smallholder farmers
association of
Zambia

Anne wishes to identify which regions have the
strongest potential to promote pay-as-you go solar
mills




Use case 3: potential for solar milling development LE?RE

* In which regions is there high potential crop processing throughput, but low projected
economic feasibility of central grid connections or mini-grid development?

A solar rice miller

To address these questions, we will use electricity supply and crop processing dashboards and
output data.




Use case 3: potential for solar milling development %
LEAP-RE

Herizon year ﬁ \ Scenario
2030 %ﬂda\one B / - | |Baseline
—

Technology split for new connections (%) | Capacity requirements LOOk fo r...

Share of newly electrified households by techneology and source Capacity addition requirements (MW) by technology and source

U Sl REA
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NP ) share of Standalone PV in

*L D & jfL technology split (%)
|

} AND/OR
A

}9} the largest capacity
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as the cost-effective
electrification solutions




Crop processing potential VA

LEAP-RE

Potential crop throughput (tho)sand tons) Electricity requirements fogjcrop processing
Cal crop processing | and cold GWh/yr.)
access to markets) Mote: months with no demand are growing season months

Year |2020 1| Crop Month Scenario |Ambitiou5development

Look for the regions with
highest crop processing
demand
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Use case 3: potential for solar milling development %
LEAP-RE

Considerations

1. First-order overview through the dashboards to identify provinces/areas with the
largest estimated crop processing demand and SA PV shares

1. Then, recommended step: download cluster data for a specific region with potential
and explore the clusters in QGIS to analyse more in detail within-province
heterogeneity and find most promising communities / districts

1. Also, for each settlement cluster, have a look at currently estimated:
» electrification status
* population
* GDP per capita




Getting the
high-
resolution
output data

LEAP-RE

Long-Term Joint EU-AU Research
and Innovation Partnership on Renewable Energy

The LEAP-RE project has received funding from the European
Union’s Horizon 2020 Research and Innovation Program under
Grant Agreement 963530.




Next steps: getting the high-resolution output data %
LEAP-RE

Sector Non-farm SMEs v | Year 2030 ~ | Month | Yearly v | Scenario  |Baseline

Electricity demand
Estimated electricity demand (GWh/year), by sector and scenario

ﬂ?—bj E },@ B /%TJ WW«P x g( :/7 /,._;> (&ﬁ
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]it A , Access sub-province

settlement-level data
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Next steps: getting the high-resolution output data

6 Drive

RE4AFAGRI_dashboard... > zambia

Agricultural land Irrigation requirements
Current agricultural land (thousand hectares), by cropping and irrigation | Irrigation water (on top of rainfall) required by currently cultivated crops,
regime (million cubic meters)
Irrigation type Crop Scenario Proximity Year Month
iRainfed v ] ‘Maize v i JBasehne v i JCIosetosettle.., v ‘ ‘2020 v i ‘Yearly - |
- 3 i .
|24 : : { ;
¢ { 5 <
G ¥ :
i
§ @ \ )
D e s
la
area by irrtech: 3.84
by Download high-resolution data for selected region >
S ) \
N = / o C
——— o 2
=N \ S ) — / oA
S — Zimbabwe. ! ¢ . \ PR
\ : AL TS 4) ; [QIEE X Zimbabwe,! §
© 2023 Mapbox ® OpenStreetMap -~ L - 5 / © 2023 Mapbox ® OpenStreetMap \-\, : AN {,
0.08 59.92 0.00 56.23
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5 == ==F
[T - . J
— -=

Chibombo

----g

T

zambia_Chadiza_clusters_RE4AFAGRI.geojson 2%
zambia_Chama_clusters_RE4AFAGRI.gecjson 2%
zambia_Chasefu_clusters_RE4AFAGRI.geojson 2%
zambia_Chavuma_clusters_RE4AFAGRI.geojson Lt
zambia_Chembe_clusters_RE4AFAGRI.geojson &%
zambia_Chibombo_clusters_RE4AFAGRI.geojson 2%
zambia_Chiengi_clusters RE4AFAGRI.geojson 2%

zambia_Chifunabuli_clusters_RE4AFAGRI.geojson =%

Proprietario

Impossibile caricare l'ute...
Impossibile caricare 'ute...
Impossibile caricare l'ute...
Impossibile caricare I'ute...
Impossibile caricare l'ute...
Impossibile caricare l'ute...
Impossibile caricare l'ute...

Impossibile caricare 'ute...

Ultima modifica «

25set 2023

25set 2023

25 set 2023

25set 2023

25set 2023

25 set 2023

25 set 2023

25 set 2023

LEAP-RE

Dimensioni
2278 MB
426,8 MB
3536 MB
54,1MB
412MB
1,94 GB
1222 M8

182,6 MB




Opening the high-resolution output data

* Geopackage outputs are ideally opened
using a GUI-based GIS software, e.g. QGIS

* This will allow the user to browse through
a country/region and visually observe a

field

* This will require defining a colour ramp for
each field of interest

e ...as well as adding a background base

map

VA

LEAP-RE

QGIS

B e o
' a@i}%xgwg

~ e
» -
& L) w6396 - 7782
( 7782 - 9594
£ m9594 - 12913
m 12913 - 22468
/s . 0122468 - 2237339663



https://www.qgistutorials.com/en/docs/basic_vector_styling.html
https://opensourceoptions.com/blog/how-to-add-basemaps-in-qgis/
https://opensourceoptions.com/blog/how-to-add-basemaps-in-qgis/

QGIS settlement clusters visualisation LE?RE

* 1- Open QGIS

=) Progetto Senza Titolo - QGIS
Progetto Modifica Visualizza Layer |mpostazioni Plugins Vettore Raster Database Web Mesh Progessing Guida

PEBRRE D*LS 8P & Q105 LI - - B A Z P DO
®LVoA2A@m A ol i = q @@ Guppsy @ a B

Browser B
Project Templates
oRyY®eo roj P
' Preferiti []
v [V segnalibri Spaziali
» Home WGS 84

D

e GeoPackage

£ Spatialite

W rosiGis

P mssaL

@ Oracle

@ ps2

@ WMS/WMTS
» &P XVZ Tiles

Q Wes =
Layer em
v AT o~-FAO




v @ XYZ Tiles
=" Bing VirtualEarth
=" CartoDb Dark Matter
=" CartoDb Positron
=" Esri Boundaries Places
=" Esri Gray (dark)
=" Esri Gray (light)
=" Esri National Geographic
=" Esri Ocean
=" Esri Satellite
=" Esri Standard
=" Esri Terrain
=" Esri Topo World
=" Esri Transportation

Layer

¢ e T a&~FAL

v " Google Satellite Hybrid

QGIS settlement clusters visualisation

e 2- Set a reference satellite basemap

A
- 9 y 4 y ! = : e o, 4t o Khartum
Senegal ¥ T o o0~ ¢ ’ A 3 o0
ambia FENELG) A
: = 2 Burkina®
uinea-Bissau Faso

ol Guinea
2/ Benin Nigeria
Sierra Leone Togo Etiopia
Costa Ghana Sudan

d'Avorio Lagos Repubblica del Sud

Monrovia= Liberia X : !
Abidjan Accra =Lomé RS Centrafricana

Port Harcourt

Giuba
Bangui c
. Yaoundé

Douala

Guinea Ugand
Equatoriale e b
Sdo Tomé

e Principe Libreville Kampala
Gabon Congo

Repubblica Ruanda
Democratica

del Congo Burundi

Mombasa
'Kinshasa y

Tanzania Dar es Salaam

Luanda

Malawi

LEAP-RE



QGIS settlement clusters visualisation LE%’RE

* 3- Drag the downloaded file and wait for it to load

& Juuyic dalciie

#* Google Satellite Hybrid
=" Google Terrain g ANGOLA_ R ANGOLA
=" Google Terrain Hybrid SANPIA e
=" Open Weather Map Clouds

=" Open Weather Map Temperature
=" Open Weather Map Wind Speed
=" OpenStreetMap

=" OpenStreetMap H.O.T.

=" OpenStreetMap Monochrome
=" OpenStreetMap Standard

=" OpenTopoMap

=" Stamen Terrain

=" Stamen Toner

=" Stamen Toner Light

4 =
v zambia Chavuma clusters RE4AFA..
v N allito Moo

Population
clusters (the unit
of reference of
M-LED and
OnSSET models)



QGIS settlement clusters visualisation

LEAP-RE

* 4- Select a field of interest and filter the geopackage attributes

(to make the file lighter and QGIS utilisation smoother)

FR-B T XBE S =UWHNERBTR W™

Strumenti di Processing

1
j Q@ Elimina campo(i) 2 X L L EOREREY AN
. . fields rem
Parametri  Log Elimina campo(i) ~ () Geometria vettore

Layer in ingresso

This algorithm takes a vector layer and mm Aggiungi attributi della geometria

(0 zambia_chavuma_clusters_RE4AFAGRI [EPSG:4326] vile | P generates a new one that has the exact ~ (@ Tabella vettore
same content but without the selected _
Solo elementi selezionati columns. ggiungi campo autol

Campi da eliminare Elimina campo(i)

0 elementi selezionati

Campi rimanenti

[Crea layer temporaneo] =
@ Apri il risultato dopo I'esecuzione dell'algoritmo
Welezione multipla ? X
[ ] nfarm_smes_tt_monthly_10_2030_ambitious_development Seleziona Tutto
[ ] nfarm_smes_tt_monthly_11_2030_ambitious_development
[ nfarm_smes_tt_monthly_12_2030_ambitious_development CancellalSelezone
[J n@hfarm_smes_tt_2030_ambitious_development Inverti Selezione
@n farm_smes_tt_monthly_1_2040_ambitious_development
. @ ndhfarm_smes_tt_monthly_2_2040_ambitious_development
Se I e Ct a I I fl e I d S exce pt @ farm_smes_tt_monthly_3_2040_ambitious_development Annulla
|: @ nfarm_smes_tt_monthly_4_2040_ambitious_development
t h e O n e (S )41 O u W i S h to @ rfnfarm_smes_tt_maonthly_5_2040_ambitious_development
7y [ ] nfarm_smes_tt_monthly_6_2040_ambitious_development
. I . li/ I onfarm smes tt monthlv 7 2040 ambitious develooment
0% Annulla
Esequi come processo in serie... Chiudi Aiuto

Select the ‘remove fields’
tool from the processing

toolbox



QGIS settlement clusters visualisation LE?RE

* 5- Define a colour ramp for it

ﬂ . zambia_Chavuma_
v @ = Google Satellite Hybrid

NB: ensure to select the newly generated layer
that only contains the desired fields
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QGIS settlement clusters visualisation

* 5- Define a colour ramp for it

__,  Colour coding type (suggested: graded)

{ Q Proprieta vettore - Campi rimanenti | Simbologia ?
Q

= Graduato v 5
i Informazioni Colonna 1.2 nonfarm_smes_tt 5 —srabitious_devalopment v |E £
— . .
T ... W cont.. -, — Name of field / variable to plot
format %1 - %2 Precisione0 EI DTronca L}
S0 Color M

= Scala di colori |v i
1
Diagrammi Classi Istogramma '

# Mappa 3D

Sim\lgolo Valori Legenda
E Campi Sorgente Bl 000-5072936 0.0000 - 50729.3613

BHE 5072936-153523.75 50729.3613 - 1535237475
. Bl 153523.75- 34059197  153523.7475 - 340591.9741
E Attributes Form
B[ 340591.97 - 69729515 340591.9741 - 697295.1536

[ Il 697205.15 - 17805725.13 $97295.1536 - 17805725.1329

Colour palette

Variabili

Eh Metadati

'_L\,‘ Dipendenze

Colour coding rule
. o " (suggested: natural
¥ B collega i confini della dlasse breakS)

b Layer Rendering

Stile - 0K Annulla Applica Aiuto

Legenda

&8 QGis Server

Avanzato ~




Use case 2: region/site selection for mini-grid project investment

* 6- Navigate the data

ANGOLA
ZAMBIA

—— - » -

v @ 7 Campi rimanenti (]
2 W 0.0000 - 507293613
(] . 50729.3613 - 153523.7475
/] . 153523.7475 - 340591.9741
] . 340591.9741 - 697295.1536
] |:| 6972951536 - 17805725.1329

-

Light yellow clusters have
higher estimated non-farm
SMEs electricity demand in

2030, ambitious
development scenario

VA

LEAP-RE



VA

LEAP-RE

QGIS settlement clusters visualisation

e 7- Check the values

Informazioni risultati & X
Xl B - RO TR
eometria Valore

¢r Campi rimanenti

v n;)nzgrg: i_‘;c,a;'::)s_tt_zo30_ambitious_development 17805725.1: CI ic k O n t h e CI u S te r fo r W h ic h yo u
7Ty fictnge ' f\ﬁ?fc:;:q_smes_ttj%()_ambitious_development 17805725.1: wou |d |ike to obta i n information

about its variable values

Modalita Layer in uso 4 (] Apri modulo automaticamente
Vista Albero Guida
Strumenti di Processing F X

NEOB TN
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Long-Term Joint EU-AU Research
and Innovation Partnership on Renewable Energy

The LEAP-RE project has received funding from the European
Union’s Horizon 2020 Research and Innovation Program under
Grant Agreement 963530.
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