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Improving	water	produc2vity	on	larger	scales	

Water	Produc3vity	Masterclass,	Wageningen	

FutureWater	solu,ons	and	experiences	



> Previous	FutureWater	projects	
> Typical	ques,ons	of	policy	makers:	

─ What	are	the	poten,al	impacts	of	climate	change	on	agricultural	systems	
at	the	na,onal	and	agricultural	region	level,	and	what	are	poten,al	
adapta,on	and	mi,ga,on	op,ons?	(Na,onal	government,	World	Bank)	

─ How	are	crop	produc,on,	food	demand	and	supply	in	the	Lower	Mekong	
Basin	going	to	change	in	the	future?	(Mekong	River	Commission)	

─ Where	and	in	what	ac,vi,es	should	a	Water	Fund	in	Upper	Tana,	Kenya,	
invest	its	money	to	maximize	upstream	benefits?	(The	Nature	
Conservancy)	

Op#ons for improving yield and water 
produc#vity at the na#onal / basin scale




Crop Yield Modeling (AquaCrop)


>  Lower	Mekong	Basin:	AquaCrop	
─ 15	sub-areas	
─ 5	crops	

§  Paddy	rice	
§  Dry	rice	
§  Maize	
§  Sugarcane	
§  Cassava	

─ Time	frames	
§  Baseline	Situa,on	(=1981-2010)	
§  Foreseeable	Future	Situa,on	(=2026-2035)	
§  Long-term	Future	Situa,on	(=2046-2055)	
§  Horizon	Situa,on	(=2090-2099)	



Crop Yield Modeling (AquaCrop)
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Food Balance Sheet

FBS	provide	essen,al	informa,on	on	a	country's	food	system:	



FBS: Scen_02: Popula#on and CC


Base	=	current	situa3on	(2000-2009);	FF	=	Foreseeable	Future	(2026-2035);	LF	=	Long-term	Future	
(2046-2055);	H	=	Horizon	(2090-2099).		
Green	=	above	recommended	intake	level;	yellow	=	maximal	10%	below	recommended	intake	level,	
red	=	10%	or	more	below	recommended	intake	level.	



Interven#on: increase agricultural area

RCP	2.6	 RCP	8.8	

Base	=	current	situa3on	(2000-2009);	FF	=	Foreseeable	Future	(2026-2035);	LF	=	Long-term	Future	(2046-2055);	H	=	Horizon	(2090-2099).		
Green	=	above	recommended	intake	level;	yellow	=	maximal	10%	below	recommended	intake	level,	yellow	=	10%	or	more	below	recommended	intake	
level.	



> Assessed	using	an	agro-hydrological	model	like	AquaCrop	
> But	what	about	supply	versus	demand?	

Irriga#on water demand
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Coupling different models
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Modelling yield, water demand and supply


Future	irriga,on	water	
requirements	towards	
2040	(%/10yr),	assuming	
current	yields	

Future	crop	yield	
changes	towards	2040	
(%/10yr)	assuming	
current	irriga2on	
applica2ons	



>  Shih	crops	from	areas	that	are	vulnerable	to	drought	
>  Enhanced	cul,vars	more	tolerant	to	drought	stress	
>  Fer,liza,on	
>  Installa,on	of	small	scale	reservoirs	on	farmland	and	other	
rainwater	harves,ng	measures	

>  Alter	crop	rota,ons	
> Use	of	precision	farming:	,llage,	leveling	of	land,	etc	
> Water	charging	or	tradable	permit	schemes	
> Deficit	irriga,on	(crop-dependent)	

Example op#ons to improve water produc#vity
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>  Impact	on	olive	crop	yields	(ton/ha)	for	various	management	
interven,ons	

Example Albania: adapta#on assessment




Take-home messages

> Satellite-derived	WP	database	is	a	huge	informa,on	resource	on	
past	and	current	situa,on	

> For	planning	interven,ons	to	improve	WP,	simula,on	models	
are	needed	to	examine	impact	of	different	futures	(farm	
management,	water	supply,	climate	change	….)	

> Models	can	be	effec,ve	on	different	spa,al	(country	to	field)	
and	temporal	(daily	forecast	to	climate	change)	scales	

> Based	on	outcomes	of	(agro-)hydrological	models,	policy	
makers	can	improve	their	decision	making	towards	their	goal	of	
enhancing	WP	



g.simons@futurewater.nl	

Thank you for your aVen#on!



