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Purpose of WEF Nexus

(1 Co-developing methods for foresight and trade-
off analyses tools (Integrated modeling tools)

1 Enable the identification of losses and gains
under business-as-usual and alternative
development pathways (scenarios), across
various sectors (Water, Energy and Food)

[ Four focal basins : Indus, Ganges, Aral and Nile




Incoherent WEFE policies

* The policies of different sectors
give inadequate consideration to
the impacts of decisions on the
other related sectors

Www.cgiar.org

* Ministries have developed and
announced policies concerned
with their domain area.

* water and food are State
subjects

* Different policies were formed at
different times.




Qualitative trade-offs of programmes

More than = 40 programmes across
WEFE sectors were studied to
understand the efforts underway in
these sectors to attain the respective
policy goals

Significant overlaps among the
programmes which could positively
or negatively impact security
concerns among the sector(s).

Need to quantify the trade-offs by
using integrated approach including
modeling with the WEFE nexus lens.




Integrated Modelling Framework

Hardinge discharge
(Calibration)

> -

GloFAS discharge ~ Model Calibration
(validation)/

Tight feedback
between model
hence close coupling

< ¥ &

Water Food Energy

Scenario Analysis
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Database ( all open access)

(SWAT+) + gwflow




Land use Modification

Copernicus Land-use District

A 4

A

Final Land-use

Cropping Pattern
(district-wise)

https://aps.dac.gov.in/APY/Public_Reportl.aspx

Sources of water



Read Input data for
SWAT+ model

Initialise calibration parameter range

« HRU parameters (cn,awc,cnmax,suriag)
« Aquifer parameters (bfmax, flomin, alpha)

(HRUSs converted to cells)

.

Update SWAT +files
file.cio, obj.cnt, rout.in

!

-
[ Build gwflow input files

A

DDS multisite
calibration for
streamflow

« Initialize zone wise gwflow aquifer parameters
(rech_delay, ky, sy bed_thick bed_k) (SWAT+
model aquifer files are inactive)

» Cell wise pumping data

PEST calibration
for
streamflow &
gwflow

Flow chart for SW-GW coupling

Calibrated
SWAT+gwflow model

Estimate
cell based gw head, sw-gw interaction, gw
ET

Database for calibration/ Validation

Calibration Streamflow data at Hardinge Bridge
(Bangladesh)
(2000-2008)

Validation GLoFAS data (2012-2021) -

https://cds.climate.copernicus.eu/cdsapp#!/dataset/efas-
historical?tab=form



https://cds.climate.copernicus.eu/cdsapp#!/dataset/efas-historical?tab=form
https://cds.climate.copernicus.eu/cdsapp#!/dataset/efas-historical?tab=form

Water balance of Ganges Basin

% of Previously
3 Flux Contribution Precipitation

reported*®
AET 55%| (32%-84%)
Streamflow 39%' (25%-38%)
(a) Runoff 27%'

(b) Baseflow 12%'
Groundwater
Recharge 26% (17%-29%)

Kumar et al. (2010); Kumar et al.(2016); Mishra et al.(2007); Khan et al., (2019); Dhar & Nandargi (2013); Mishra & Singh (2007); Sharma et al. (2016)



SWATable Interface

——5

nerFile

.E-De re: : essfully and combined into Irrigationcombined decision tables.dtl!
Success: Decision tables created successfully and combined into Irrigationcombined decision tables.dtl!




Dashboard for Automated Scenario Generation




WEF Nexus Sustainability Index
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Case Study Boundary

www.cgiar.org _ |




/ WEFTI=0.55



Example of

BAU

Increase in irrigation efficiency

IE (38% to 78%) |

> AET | =232
» Runoff l=—8.65
> GWR 4 =008
» Baseflow 1= 0.32




Legend

WEF
Bl <045
BN 0.45-0.5
T 0.5-0.55
[10.55-0.6
[ 10.6-0.65
[10.65-0.7
[10.7-0.75
710.75-0.8
E>0.8
BAU Increase in Irrigation Efficiency

Legend

Change in WEF

[_INo Change

0.01-04

10.41-0.8 WEF of overall Basin

10.81-1

C111-2 BAU = 0.660

121-3

BE31-4 Irr_78 = 0.667

m4.1-6.0

Change in WEF



Some districts representing WEF indices across the Ganges basin
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SWAT- FABLE Calculator soft linkages (ongoing)

/- Food 7 ( e Agricultural b
Consumption Production
e Food-group wise e Livestock

e Healthy diet production

scenarios possible

Environment
e al outcomes

e Agricultural
emissions (Co2,
N20, CH4)

e Landuse change
e Biodiversity
protection
L scenarios,
cropland J

restriction

\- Water use




NEXUS Gains-WP1

Realizing Multiple Benefits
Across Water, Energy, Food and
Ecosystems (Forests, Biodiversity)

Contact:
- Matthew McCartney, IWMI, Lead
- Claudia Ringler, IFPRI, Co-Lead
- Alok Sikka, IWMI, Ganges Lead
- Mohsin Hafeez, IWMI, WP1 lead

: m.mccarthey@cgiar.org
. c.ringler@cgiar.org

. a.Sikka@cgiar.org

: M.Hafeez@cgiar.org
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Formulation of WEF index (Agriculture context)

Accessibility

Accessibility Accessibility

ENERGY Aoy
LAND
Availability Productivity Availability Productivity Availability Productivit
Availability Availability Availability
Total water resources available for Total energy output (food crop) (Eo) REY (Kg) per c_aplta
agriculture (80% of WYLD+PERC and energy available to extract 75% Acce53|b|||ty
data of SWAT+) (m?/ha) of groundwiater recharge. Dietary nutrition per capita (Govt.
Accessibility Accessibility secondary source)
% of area has access to irrigation Energy spent for irrigation/ha + ivi
(GIAM) ° Energy requirement for crops frdOdUdCtItYI_:ly_ REY/A
(KW/ ha) (secondary data) (Ei) and proauctivity = agri
Productivity Productivity
Applied Water productivity (Rice Energy productivity = j
equivalent yield) (kg/m3) (SWAT+) REY/AE(Eo-Ei)

TgTar.org



	Slide 0: Trade-offs and Foresight Analyses of WEF Interventions in The Ganges Basin 
	Slide 1: Outline of presentation
	Slide 2: Purpose of WEF Nexus
	Slide 3
	Slide 4: Qualitative trade-offs of programmes
	Slide 5: Integrated Modelling Framework
	Slide 6
	Slide 7
	Slide 8: Flow chart for SW-GW coupling
	Slide 9
	Slide 10
	Slide 11
	Slide 12: WEF Nexus Sustainability Index
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18: SWAT- FABLE Calculator soft linkages (ongoing) 
	Slide 19
	Slide 20: Formulation of WEF index (Agriculture context)

