
Rice	is	one	of	the	principal	crops	pro-
duced	and	consumed	in	India.		In	2010-
2011	the	land	area	planted	with	rice	was	
42.86	million	hectares	(13%	of	the	total	
land	area).		In	2010	India	was	the	second	
largest	producer	of	rice	in	the	world,	with	
a	harvest	of	95.98	million	tones.		In	2010-
2011	India	exported	2.37	million	tonnes	
of	Basmati	rice,	valued	at	113.55	billion	
rupees	(2.1	billion	current	USD).		Non-
Basmati	rice	exports	were	signi icantly	
less,	amounting	to	roughly	100	thousand	
tonnes	and	valued	at	2.3	billion	rupees	
(40	million	current	USD).		Rice	is	a	signi -
icant	component	of	the	Indian	diet.		In	
2009-2010	annual	rice	consumption	was	
estimated	to	be	74.7	kg	per	person	in	ru-
ral	areas	and	56.64	kg	per	person	in	ur-
ban	areas.		In	2009-2010,	rice	represent-
ed	just	over	50	percent	of	total	cereal	
consumption.	

The	results	of	this	analysis	are	seen	in	the	
Land	Suitability	for	Rainfed	Rice	Produc-
tion	map.		In	this	map	the	most	suitable	
areas	for	rainfed	rice	production	are	
shaded	in	light	green,	while	unsuitable	ar-
eas	are	dark	green.		The	 ive	suitability	
variables	are	displayed	in	Variable	Maps	1
-5.			

any	rainfed	rice	in	2000.		Perhaps	there	is	
another	crop	grown	in	these	areas	that	is	
more	suitable	for	the	agro-ecological	con-
text,	or	perhaps	rice	production	is	irrigat-
ed.		These	results	show	that	India	is	for	
the	most	part	maximizing	the	cropland	
that	is	capable	of	producing	rainfed	rice;	
however,	there	are	some	areas	where	

In	order	to	maximize	the	country’s	rice	
production,	it	would	be	ideal	if	the	rice	
produced	in	India	were	grown	on	the	ag-
ricultural	lands	most	suited	for	rice	culti-
vation.		This	study	seeks	to	understand	if	
the	current	rice	production	in	India	is	
grown	on	the	land	that	is	most	suited	for	
rice	cultivation.		This	study	will	use	GIS	
analysis	to	undertake	a	rice	production	
suitability	analysis	and	compare	the	re-
sult	of	that	analysis	with	the	current	loca-
tion	of	rice	cropland.		Given	the	stressed	
state	of	India’s	groundwater	supply,	the	
competing	demands	for	surface	water,	
and	the	fact	that	the	majority	of	poor	
smallholders	are	not	using	irrigation,	this	
analysis	will	focus	on	the	suitability	for	
rain-fed	rice	production.			
	
	
	

The	land	area	that	was	identi ied	as	suita-
ble	for	rainfed	rice	production	is	closely	
aligned	with	the	actual	land	area	planted	
to	rainfed	rice	in	2000.		Interestingly	
there	appear	to	be	areas	in	the	central	
part	of	the	country	and	in	south-western	
Gujarat	that	are	suitable	for	rainfed	rice	
production,	but	did	not	harvest	much	or	

rainfed	rice	production	could	be	success-
fully	expanded.		Future	expansion	of	rain-
fed	rice	production	in	the	areas	where	it	
is	viable	may	become	a	necessity	if	
groundwater	sources	in	India	continue	to	
be	contaminated	or	depleted.	
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There	are	 ive	variables	that	were	used	to	
perform	the	rice	production	land	suitabil-
ity	analysis:	nutrient	availability,	eleva-
tion,	slope,	annual	precipitation	and	cur-
rent	land	cover.		Each	variable,	except	
land	cover,	was	reclassi ied	1-4,	with	1	
being	the	most	suitable	for	rainfed	rice	
production	and	4	being	the	least	suitable.		
The	1	through	4	classi ication	system	was	
selected	based	on	the	FAO	guidelines	for	
land	use	planning	which	employs	a	1-4	
classi ication	ranging	from	Highly	Suita-
ble	to	Not	Suitable.			

The	elevation	classi ication	was	selected	
because	lower	altitudes	are	more	condu-
cive	to	rice	production.		At	higher	alti-
tudes	colder	temperatures	restrict	plant	
growth.		The	land	cover	classi ication	
(suitable	or	unsuitable)	was	intended	to	
eliminate	areas	that	were	impossible	for	
rice	production.		The	areas	classi ied	as	
unsuitable	are	arti icial	areas,	bare	areas,	
water	bodies	and	permanent	snow	and	
ice.		The	nutrient	availability	classi ica-

tion	was	de ined	by	the	FAO	and	refers	to	
soil	fertility.		The	precipitation	classi ica-
tion	was	selected	because	of	the	im-
portance	of	rainfall	in	strictly	rainfed	pro-
duction	systems.		The	slope	classi ication	
was	selected	because	 lat	surfaces	are	
ideal	for	rice	production	as	equal	water	
dispersion	and	depth	is	critical.	

After	de ining	the	1-4	classi ication	for	
each	suitability	variable,	a	suitability	map	
of	ideal	land	for	rainfed	rice	production	
was	created	by	combining	the	variable	
scores	in	each	location.		Locations	with	
land	cover	that	were	unsuitable	for	rain-
fed	rice	production	were	automatically	
classi ied	in	the	suitability	analysis	as	un-
suitable.		Finally,	the	harvested	area	of	
rainfed	rice	in	2000	was	used	as	the	point	
of	comparison	for	the	suitability	analysis	
output.			
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*The	harvested	area	was	mapped	by	plotting	the	square	kilometers	of	rainfed	rice	harvested	per	grid.		In	this	
map	the	grids	are	5	arc	minutes.		Therefore,	the	scale	corresponds	to	the	square	kilometers	harvested	per	eve-
ry	25	square	kilometers. 


