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Presenter Notes
Presentation Notes
1 = Wageningen Social and Economic Research
2= Wageningen Environmental Research

This is a model collaboration between several different modeling teams and so many chances for things to go wrong or get stuck. Results are still very much preliminary. 


Water footprints and Virtual flows
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Presenter Notes
Presentation Notes
Research Question: How are consumption patterns (diets) contributing to water scarcity in water scarce regions throughout the world?
What we do in this study is try to quantify irrigation water used in our diets…
Key contribution is to specify water virtual water flows from water scarce regions. 



Model collaboration and information exchange

Global and regional MAGNET-

food demand and GTAP based

trade. 5-10 year CGE model

time step. Global food demand and

Single region
consumers, farmers and
production sectors

trade linkages

Crops, water demand and
Water Supply and supply at the gridded
biophysical possibilities / level, river basin, and
restrictions to crop growth monthly time step

inc. climate change
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SSP and RCP future projections

Shared Socio-economic Pathways (SSPs) are Shared Socioeconomic Pathways
dl.fferent narrative visions for how the world SSP1 SSP2 SSP3 SSP4 SSP5
will develop. . Sustainability Tl;':d:a;f H?'LT::I Inequality ;m1$u;|::t
SSP1 (sustainability) has a collaborative 8.5
world which invests in its people and protects s

the planet. £ 7.0

SSP3 (regional rivalry) has a fragmented |- 6.0

world, with little investments in equality or ,g as i

green technology. Also, low nature 18 °

protections. % . _ _

RCPs (Representative Concentration 1.9

Pathways) are pathways for greenhouse gas

concentrations. Which further drive climate Mol e o

impacts.

WAGENINGEN

UNIVERSITY & RESEARCH



MAGNET - modular design philosophy

® GTAP model (and data) at the core -
shared international starting point for
global CGE models

® 141 regions, >100 sectors, 15 production factors
(land, 5 labour types, capital, natural resources
(forestry/mining), 3 fossil fuel resources, 4 wild fish
stocks)

Extensions are added as modules

Additional

data sets
GTAP (E.g. FAO, Inputs: changes to GDP, population, productivity etc... |

IEA etc... +
‘ Policy change (taxes, yields changes etc...) |

Base / Data Data / Data
Data Base Base Base
year — year —_— year — year

WAGENINGEN (2017) (20??) (207?) (2050)
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Presenter Notes
Presentation Notes
Magnet based on Gtap -> uses data -> build lots of extensions more sectors and production factors then original data, modular setup can turn stuff on or off
Modular Applied GeNeral Equilibrium Too
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Presenter Notes
Presentation Notes
Units = tonnes of fresh matter
Consumption in the EU


LPIJmL - Brief overview

INPUT OUTPUT
Daily climate forcing = per grid cell, crop specific and
(precipitation, temperature, monthly
radiation)
Water availability
Land use: Irrigation water use
« Agricultural area for 12 crops Green and blue water consumption
groups - irrigated and LPImL global hydrology and
rainfed vegetation model (5min ~9x9km) Carbon and water exchange (e.g. ET)
+ Reservoirs and dams
» Irrigation canals Production and yield

Sowing dates per crop group

Schaphoff, S., Von Bloh, W., Rammig, A., Thonicke, K., Biemans, H., Forkel, M., . . . Knauer, J. (2018). LPJmL4-a dynamic global
WAGENINGEN vegetation model with managed land-Part 1: Model description. Geoscientific Model Development, 11(4), 1343-1375.
7
UNIVERSITY & RESEARCH Biemans, H., Siderius, C., Lutz, A. F.,, Nepal, S., Ahmad, B., Hassan, T., . . . Immerzeel, W. W. (2019). Importance of snow and glacier

meltwater for agriculture on the Indo-Gangetic Plain. Nature Sustainability, 2(7), 594-601.



LPIJmL Water Stress projections: RCP7/.0

Water stress (withdrawal to availability ratio)
In the year 2015
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No to low water stress
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. High water stress
. Severe water stress
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Presenter Notes
Presentation Notes
Water stress = ratio of total water withdrawal to water availability
No stress: WS < 20% 
Moderate stress: WS = 20% - 40%  
High stress: WS = 40% - 70% 
Extreme stress: WS > 70% 



MAGNETGrid: Grid level land allocation from
MAGNET results

- —

1- Spatial data module

- Aggregation — crop to MAGNET sectors;

- Set basic framework;
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! - Land NPV;

i - Set transition rules
i (available land vs no-go land);
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Tomatoes

Year cropland map

Barley
(25%)

(25%)

MAGNET data

Base Year GTAP sector map

WHT sector (50%)

3- Land allocation module

- Land NPV into Land Utility;
- Agri-land allocation;

Land Base Year

WHT sector (50%)

land use

optimization

WHT
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Spatio-temporal
economic and OCR
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Presenter Notes
Presentation Notes
1-Initial crop and location data from MAPSPAM
Step 2 (yields) comes from LPJmL (grid cell) and national level cost-structure from MAGNET = NPV
Step3: Land use optimization. Including opportunity cost of changing including sunk cost, constrained by MAGNET results.  


MagnetGrid output: gro (grains)

MAGNET Projection
24% gro (grains) area expansion

2050 SSP3 - RCP70
e mEET
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MagnetGrid output: All cropland

MagnetProj
65% cropland expansion

Area (k ha)
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Model Collaboration: Data flows

ISIMIP3b: Future Climate and Socio-Economic scenario projections
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Cropland per grid

Irrigation Water
use

Water-Stress
Footprints
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Water Foot-print by crop
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Presenter Notes
Presentation Notes
Units = Cubic kilometers (km^3)



Water Foot-print by Water Scarcity category
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Presenter Notes
Presentation Notes
Units = Cubic kilometers (km^3)



Water Footprint from Crops From High Risk
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Presenter Notes
Presentation Notes
Units = Cubic kilometers (km^3)
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Thank You for your Attention
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Footprints in MAGNET

" Footprint inputs (e.g. irrigation water) are attributed to production
and traced through the value chain with intermediate inputs and
trade through to consumption.

" VVolume shares are used to attribute shares of virtual flows. From e.g.
imports and source region.

" Taxes and payments for margins commodities are removed to prevent
distortion of volume shares. s -, -
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LPJmL 101

The model LPImL ("Lund-Potsdam-Jena
managed Land") is designed to simulate
vegetation composition and distribution as
well as stocks and land-atmosphere
exchange flows of carbon and water, for
both natural and agricultural
ecosystems.

20 cm soil
30cm

Important output = harvest, water-use
and discharge

50cm
100 cm
100cm
1000 cm bedrock

Source: LPIJmL - Lund-Potsdam-Jena managed Land — Potsdam

Institute for Climate Impact Research
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Presenter Notes
Presentation Notes
Possible research questions:
Where and when is water needed, by which crop/other user?
When and where is water available and from which source?
What is the effect of water shortage on vegetation/yield?
How will this change under climate & socio-economic change?
How to adapt to those changes?


https://www.pik-potsdam.de/en/institute/departments/activities/biosphere-water-modelling/lpjml
https://www.pik-potsdam.de/en/institute/departments/activities/biosphere-water-modelling/lpjml
https://www.pik-potsdam.de/en/institute/departments/activities/biosphere-water-modelling/lpjml
https://www.pik-potsdam.de/en/institute/departments/activities/biosphere-water-modelling/lpjml
https://www.pik-potsdam.de/en/institute/departments/activities/biosphere-water-modelling/lpjml
https://www.pik-potsdam.de/en/institute/departments/activities/biosphere-water-modelling/lpjml
https://www.pik-potsdam.de/en/institute/departments/activities/biosphere-water-modelling/lpjml
https://www.pik-potsdam.de/en/institute/departments/activities/biosphere-water-modelling/lpjml
https://www.pik-potsdam.de/en/institute/departments/activities/biosphere-water-modelling/lpjml
https://www.pik-potsdam.de/en/institute/departments/activities/biosphere-water-modelling/lpjml

MAGNETGrid to LPIJML data exchange (post processing)

* Four major steps:

* MAGNETGrid maps are split into individual
crops based on the shares of individual crop
(based on MAPSPAM) to the GTAP sector
totals;

 Converting from physical to harvest area
(mandatory in LPJML): the individual crops are
increased or unchanged depending on ratio of
physical/harvested area (based on MAPSPAM
data);

*The individual crops are divided between
irrigated and rainfed area (ratio estimated
based on MAPSPAM);

*Individual crops are re-aggregated to better

represent LPJML crops/sectors;
WAGENINGEN

UNIVERSITY & RESEARCH
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