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GEWEX	workshop	large	scale	water	
management,	Paris,	28.09.2016	

	

Survey	based	agronomic	staEsEcs	and	their	applicaEon	for	
land	and	water	usage	quanEficaEon	

Ø 	Why	using	survey	data?	

Ø 	Challenges	/	pi5alls	

Stefan	Siebert	(Crop	Science	Group,	University	of	Bonn,	Germany)	

hNp://de.wfp.org/hunger/unterernährung	

Ø 	How	to	implement	survey	data	

Ø 	Combina;on	with	other	data	
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IntroducEon	
Why	using	survey	data?	

Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 Combina;on	with	other	data	

• 	In	most	of	the	countries	surveys	or	censuses	are	undertaken	in	regular	;me	steps	
• 	A	lot	of	informa;on	is	available	on	agriculture,	environment,	economy,	water	use	
• 	Data	are	reported	for	specific	administra;ve	units	(states,	provinces,	districts	…)	

spa;al	data	
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IntroducEon	
Why	using	survey	data?	

Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 Combina;on	with	other	data	

Access	to	data	that	are	difficult	to	measure	or	observe	in	the	field	
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IntroducEon	
Why	using	survey	data?	

Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 Combina;on	with	other	data	

• 	Crops	and	Plants	
• 	Economics	
• 	Farms	
• 	Livestock	and	Animals	
• 	Operators		
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IntroducEon	
Why	using	survey	data?	

Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 Combina;on	with	other	data	

• 	Crops	and	Plants	
• 	Economics	
• 	Farms	
• 	Livestock	and	Animals	
• 	Operators		

Access	to	ancillary	
informaEon	to	support	
modeling	of	water	use	
and	management	



6	Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 Combina;on	with	other	data	

Challenges	/	piYalls	
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Challenges	/	piYalls	
Terms	and	definiEons	differ!	

Why	using	survey	data?	 Challenges	/	piYalls	 How	using	survey	data?	 Combina;on	with	other	data	

Republic	of	Yemen	-	Agricultural	StaEsEcs	Yearbook	2013	

DefiniEon	of	“irrigated	area”	or	“groundwater”	differs	considerably	across	countries	
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Challenges	/	piYalls	
Terms	and	definiEons	differ!	

Why	using	survey	data?	 Challenges	/	piYalls	 How	using	survey	data?	 Combina;on	with	other	data	

“Irrigated	area	is	the	sum	of	
watered	fields	and	irrigated	
fields	where	irriga5on	systems	
or	equipment	have	been	
installed	for	regular	irriga5on	
purpose.”	

Area	equipped	for	irrigaEon	underesEmated	by	7	Mha	(10%)	in	FAO	data	unEl	2012	because	the	
irrigated	area	derived	from	the	staEsEcal	yearbook	of	China	excluded	pasture,	orchards	and	
forests	
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Challenges	/	piYalls	
Different	source	–	different	data!	

Why	using	survey	data?	 Challenges	/	piYalls	 How	using	survey	data?	 Combina;on	with	other	data	

• 	Different	ins;tu;ons	
• 	Different	reference	years	
• 	Different	sampling		
			strategies	
• 	Different	results,	e.g.	for	
			irrigated	areas	
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Challenges	/	piYalls	
Different	source	–	different	data!	

Why	using	survey	data?	 Challenges	/	piYalls	 How	using	survey	data?	 Combina;on	with	other	data	
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Challenges	/	piYalls	
Different	source	–	different	data!	

Why	using	survey	data?	 Challenges	/	piYalls	 How	using	survey	data?	 Combina;on	with	other	data	

=>	Depending	on	the	data	provider,	the	
spa;al	resolu;on	of	the	sta;s;cs	may	be	
limited	to	country	level,	state	level,	
NUTS3	(Eurostat)	or	municipality	level	
(sta;s;cal	agencies	of	subna;onal	units	
such	as	federal	states).	

NaEonal	StaEsEcal	Office	 Eurostat	-	GISCO	

StaEsEcal	Offices	of	the	German	federal	states	
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Challenges	/	piYalls	
Different	source	–	different	data!	

Why	using	survey	data?	 Challenges	/	piYalls	 How	using	survey	data?	 Combina;on	with	other	data	

Data	at	high	resoluEon	oken	contain	missing	data	(values	confidenEal	or	unknown)		

To	achieve	complete	coverage,	missing	values	need	to	be	esEmated	=>	uncertainEes	
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Challenges	/	piYalls	
AdministraEve	unit	boundaries	

Why	using	survey	data?	 Challenges	/	piYalls	 How	using	survey	data?	 Combina;on	with	other	data	

Survey	data	can	only	be	mapped	with	consistent	administraEve	unit	boundaries	
but	

most	of	the	providers	of	survey	data	do	not	offer	these	geodata	=>	mapping	is	not	
possible	or	needs	external	data	that	oken	are	not	consistent		

Example:	FAO	crop	calendar	for	Africa	

Map	of	agro	ecological	zones	used	for	
this	inventory	is	not	available	
=>	AEZs	cannot	be	localized	
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Challenges	/	piYalls	
AdministraEve	unit	boundaries	

Why	using	survey	data?	 Challenges	/	piYalls	 How	using	survey	data?	 Combina;on	with	other	data	

Survey	data	can	only	be	mapped	with	consistent	administraEve	unit	boundaries				

Various	sources	of	
administra;ve	units	available,	
but	oZen	inconsistent	(due	to	
varying	precision	in	mapping,	
different	reference	years,	

different	classifiers	or	names	of	
administra;ve	units)		

294,430	administra;ve	units	in		
GADM,	version	2.8	
	
	
Refers	to	recent	administraEve	senng	

For	global	inventories	oZen	60-80%	of	the	workload	
associated	with	fixing	administra;ve	unit	boundaries!	
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Challenges	/	piYalls	
AdministraEve	unit	boundaries	

Why	using	survey	data?	 Challenges	/	piYalls	 How	using	survey	data?	 Combina;on	with	other	data	

The	administraEve	setup	of	the	naEons	is	changing	conEnuously!!!	

BRAZIL	
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Challenges	/	piYalls	
AdministraEve	unit	boundaries	

Why	using	survey	data?	 Challenges	/	piYalls	 How	using	survey	data?	 Combina;on	with	other	data	

The	administraEve	setup	of	the	naEons	is	changing	conEnuously!!!	

INDIA	

Ministry	of	Home	Affairs,	2011	

1872	

15	states,	379	districts	

1951	

29	states,	310	districts	

2011	

35	states,	640	districts	



17	Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 Combina;on	with	other	data	

RecommendaEons	on	how	to	compile	
global	/	conEnental	data	bases	based	

on	survey	data	
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How	using	survey	data?	
Large	extent	+	high	resoluEon	

Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 Combina;on	with	other	data	

NaEonal	survey	data	
- 	Water	census	
- 	Agricultural	census	
- 	Farm	structure	surveys,		
- 	Sta;s;cal	yearbooks	

SubnaEonal		survey	data	

1	Reconciling	
na;onal	data	with	
FAO	aquastat	data,	
adjusEng	na;onal	
survey	data	to	
match	FAO	
aquastat	

2	Downscaling	
aquastat	data	with	
adjusted	na;onal	
survey	data	to	
achieve	higher	
resolu;on	

3	Downscaling	
na;onal	survey	

data	with	
subna;onal	survey	
data	to	achieve	
higher	resolu;on	
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How	using	survey	data?	
Large	extent	+	high	resoluEon	

Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 Combina;on	with	other	data	

NaEonal	staEsEcs	selected	and	adjusted	to	match	FAO	terminology	=>	consistent	
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How	using	survey	data?	
Large	extent	+	high	resoluEon	

Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 Combina;on	with	other	data	

NaEonal	staEsEcs	selected	and	adjusted	to	match	FAO	terminology	=>	consistent	
Example:	FAO	classificaEon	of	irrigated	areas	=>	e.g.	rainfed	wetland	rice	and	water	
harvesEng	not	included	in	area	equipped	for	irrigaEon	
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How	using	survey	data?	
Large	extent	+	high	resoluEon	

Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 Combina;on	with	other	data	

Replacing	FAO	aquastat	country	data	with	consistent	subna;onal	data	
1)  Transla;ng	terms	and	defini;ons	
2)  Fixing	inconsistencies	
3)  Incorpora;on	of	subna;onal	data	

					Example:	translaEng	terms	and	definiEons	between	FAO	aquastat	and	Eurostat	
					FAO	aquastat 	 	 	 											Eurostat	

Area	equipped	for	irriga;on	
	
Area	actually	irrigated	
	
Irriga;on	with	groundwater	
	
Irriga;on	with	surface	water	
	
	
Irriga;on	with	water	from	mixed	sources	

Area	irrigable	
	
Area	irrigated	at	least	once	in	a	year	
	
Irriga;on	with	on-farm	groundwater	
	
Irriga;on	with	on-farm	surface	water	+	
Irriga;on	with	off-farm	surface	water	
	
Irriga;on	with	off-farm	water	from	water		
supply	networks	+	
Irriga;on	with	water	from	other	sources	



22	Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 Combina;on	with	other	data	

Downscaling	to	pixel	level	by	data	
fusion	of	survey	based	inventories	and	

other	spaEal	data	
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CombinaEon	with	other	data	
From	district	to	pixel	level	

Why	using	survey	data?	 Challenges	/	pi5alls	 How	using	survey	data?	 CombinaEon	with	other	data	

• 	Combina;on	with	other	spa;al	data	derived	by	remote	sensing	(=>	next	talk)		
			or	mapped	at	the	ground	
• 	Different	approaches	are	being	used	(rule	based,	Bayesian	…)	
• 	Depending	on	the	intended	use	of	the	data,	consistency	to	different	input	data	can		
			be	maximized	(to	survey	data,	to	remote	sensing	classifiers,	to	both)	

Thanks	for	your	amen;on!!!	


