
A	solid	foundation	of	(open)	
weather	data	is	a	prerequisite	
for	successful	agricultural	
meteorological	applications.	
	
Open	weather	data	can	achieve	
impact	in	agriculture	and	
nutrition	when	applied	to	

• forecasting	services;		
• weather	index	insurance;	
• agriculture	monitoring		
• ICT	integrated	tools.		

	
These	benefits	can	be	realised	
through	active	cooperation	
among	National	Meteorological	
and	Hydrological	Services	
(NMHSs),	agricultural	extension	
services,	farmers	and	their	
associations,	agricultural	
research	institutes,	universities	
and	industry.	
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Weather	data	and	services	derived	from	weather	data	have	a	high	
potential	 to	enhance	 support	 for	 smallholder	 farmers	 in	 taking	
operational	decisions	on	farm	management.	This	briefing	paper	
outlines	 the	 importance	 and	 benefits	 that	 can	 be	 derived	 from	
weather	data	 in	 agriculture	and	nutrition.	Access	 to	Open	data	
and	 particularly	 weather	 related	 data	 was	 identified	 as	 a	 key	
factor	 in	 transforming	 Agriculture	 and	 Nutrition	 by	 the	 G8	 in	
2013.	

Plant	 growth	 is	 driven	 by	 weather	 variables	 and	 therefore	
agricultural	 production	 is	 directly	 dependent	 on	 weather	
conditions.	Many	agricultural	activities	(e.g.	sowing,	harvesting,	
fertilizer	application)	are	dependent	on	weather	 conditions	 for	
planning	 and	 effectiveness.	 Given	 this,	 all	 agricultural	
stakeholders	are	interested	in	some	form	of	meteorological	data.	
By	making	meteorological	information	available	as	open	data	it	
not	 only	 becomes	 easier	 to	 share,	 but	 also	 allows	 the	
development	 of	 specialised	 information	 services	 by	
infomediaries	 targeting	 specific	 user	 needs	 measures,	 and	 the	
prediction	of	suitable	conditions	for	farm	activities.	

Key messages 
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By	 2050	 global	 food	 production	 will	 need	 to	
double	to	combat	hunger,	malnutrition,	and	to	
meet	 the	 needs	 of	 a	 growing	 population.	 In	
many	areas	of	the	world,	agriculture	is	already	a	
data-driven	 business,	 with	 precision	 farming	
making	 extensive	 use	 of	 GPS,	 weather,	 and	
satellite	 data,	 alongside	 soil	 information	 and	
crop	production	statistics.	

	

Around	the	world,	weather	data	are	being	used	
to	 produce	 food	 at	 lower	 environmental	 and	
social	costs.	Open	data	has	proven	benefits	 for	
our	 economies	 and	 citizens.	 Indeed,	 good,	
available,	 reliable	 and	well-used	 data	makes	 a	
difference	 to	 people's	 lives.	 Open	 data	 is	 data	
that	 anyone	 can	 access,	 use	 and	 share.	 Recent	
high-level	interest	has	drawn	attention	to	open	
data's	importance	in	light	of	growing	and	critical	
global	agriculture	and	nutrition	challenges.		
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While	weather	 data	 in	 itself	 is	 useful	 for	 farm	
management,	 most	 impact	 can	 be	 achieved	
when	 combining	 with	 other	 relevant	 data	

Background  
sources	(e.g.	soil	data,	crop	and	crop	variety	data,	
data	on	plant	diseases	etc.)	and	use	these	to	create	
innovative	farm	management	advice	services	and	
systems.	A	typical	characteristic	 for	this	weather	
data	 is	 that	 end	 users	 (e.g.	 farmers)	 are	 most	
commonly	 reached	 through	 intermediaries	 like	
extension	workers,	agricultural	service	providers,	
and	farmers	unions	etc.		

	

	

	

	

	

	

“Weather	data”	are	observations	of	the	state	of	the	
atmosphere	from	either	in-situ	or	remote	sensing	
systems	 (e.g.	 ground-based	 weather	 stations,	
weather	 balloons,	 weather	 surveillance	 radar,	
satellites	etc.).	Within	the	environmental	services	
sector,	observations	make	up	the	most	basic	data	
from	 which	 value-add	 services,	 such	 as	 weather	
forecasts	or	climatological	products,	are	derived.	

Key	datasets	

• Short-term	weather	forecast	

• Seasonal	 weather	 forecasts	 (3-6	 months	
ahead)	

• Real-time	observations	

• Historic	archives	of	observations	

• Historical	 simulated	 weather	 from	 re-
analysis	(e.g.	ERA-INTERIM)	

• Climatological	observations	

• Climatological	reference	data	

• Climate	zones	

Climate	change	predictions	

Types of weather 
datasets  

Source:	CTA	



• Specific	information	about	the	evolution	
of	 meteorological	 variables	 into	 the	
canopy	layer	in	some	specific	cases		

• Microclimate	 inside	 crops	 in	 specific	
cases.	

	
Source:	AMISOM	CC0	

Weather	Index-based	insurance	

Index	insurance	is	insurance	that	is	linked	to	an	
index,	such	as	rainfall,	temperature,	humidity	or	
crop	 yields,	 rather	 than	 actual	 loss.	 This	
approach	solves	some	of	the	problems	that	limit	
the	application	of	traditional	crop	insurance	in	
rural	parts	of	developing	countries.		

In	 many	 countries,	 insurance	 services	 are	
limited	 due	 not	 only	 to	 the	 covariate	 risk	
exposure	from	extreme	weather	events	but	also	
asymmetric	information1.	

One	key	advantage	of	index	insurance	is	that	the	
transaction	 costs	 are	 lower.	 In	 theory	 at	 least,	
this	makes	index	insurance	financially	viable	for	
private-sector	 insurers	and	affordable	to	small	
farmers.	 Another	 important	 advantage	 is	 that	
index	 insurance	 is	 subject	 to	 less	 adverse	
selection	 and	 moral	 hazard	 than	 traditional	
insurance.	

An	 example	 of	 index	 insurance	 and	 the	 most	
common	application	in	developing	countries	so	
far,	 is	 the	 use	 of	 an	 index	 of	 rainfall	 totals	 to	
insure	 against	 drought	 related	 crop	 loss.	
Payouts	 occur	 when	 rainfall	 totals	 over	 an	
agreed	 period	 are	 below	 an	 agreed	 threshold	
that	can	be	expected	to	result	in	crop	loss.	Unlike	
with	 traditional	 crop	 insurance,	 the	 insurance	
company	does	not	need	to	visit	farmers’	fields	to	
assess	losses	and	determine	payouts.	Instead,	it	
uses	 data	 from	 rain	 gauges	 near	 the	 farmer’s	
field.	 If	 these	data	 show	 the	 rainfall	 amount	 is	
below	the	threshold,	the	insurance	pays	out.		

Without	 accurate,	 consistent	 and	 accessible	
weather	 data,	 the	 development	 of	 relevant	
weather	risk	transfer	tools	is	not	possible.	

	

ICTs	can	bridge	the	awareness	gap	of		

Forecasting	services	

Weather	forecasts	are	important	because	they	
are	issued	to	protect	life	and	property,	to	save	
crops	 and	 to	 tell	 us	 what	 to	 expect	 in	 our	
atmospheric	 environment.	 Farmers	 rely	 on	
weather	 forecasts	 to	 decide	 and	 plan	 farm	
activities.		

In	the	case	of	weather	forecasts,	which	relate	
to	water	usage	in	agriculture,	forecasts	of	both	
precipitation	amount	(P)	and	
evapotranspiration	(E)	are	relevant,	the	latter	
being	dependent	upon	forecasts	of	air	
temperature,	humidity,	surface	solar	radiation	
intensity	and	wind	speed.	Wider	adoption	of	
skilful	weather	forecasts,	over	time	horizons	
of	hours	to	months	ahead,	offers	the	potential	
for	more	efficient	usage	of	scarce	water	
resources	in	agricultural	applications	and	for	
economic	benefit	(Wilks	and	Wolfe,	1998;	
Freebairn	and	Zillman,	2002).	

Weather	elements,	which	affect	farm	planning	
and/or	operations,	would	ideally	include	
(WMO,	2010):		

• Sky	coverage	by	clouds		
• Precipitation		
• Temperature	(maximum,	minimum	and	

dew	point)		
• Relative	humidity		
• Wind	Speed	and	direction	
• Extreme	 events	 (heat	 and	 cold	 waves	

fog,	 frost,	 hail,	 thunderstorms,	 wind	
squalls	 and	 gales,	 low	 pressure	 areas,	
different	 intensities	 of	 depressions,	
cyclones,	tornados,	…	)		

• Bright	hours	of	sunshine		
• Solar	radiation		
• Dew	
• Leaf	wetness		
• Pan	evaporation		
• Advice	 for	 irrigation	 timing	 and	

quantity	in	terms	of	pan	evaporation		

Role of weather data 
in agriculture 

 



	

ICT	integration	for	specific	alerts	

Global	 real-time	weather	 information	 delivered	
via	 a	 weather	 web	 service	 API	 can	 provide	 a	
uniform	 way	 for	 organizations	 to	 integrate	
valuable	 weather	 data	 directly	 into	 their	 own	
business-critical	 applications	 or	 websites.		
Weather	 web	 services	 can	 using	 APIs	 facilitate	
data	 communication	 across	 multiple	 disparate	
applications,	allowing	users	of	those	applications	
to	leverage	the	data	in	ways	that	are	most	helpful	
to	their	operations.	
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The	government	of	Australia	provides	real-time	
forecasts,	warning	and	observation	products	and	
analysis	charts,	available	 freely	via	 the	web	and	
FTP,	together	with	their	historical	records:	

http://www.bom.gov.au/catalogue/data-
feeds.shtml	 

http://www.bom.gov.au/climate/data/		

The	 US	 National	 Oceanic	 and	 Atmospheric	
Administration	 (NOAA)	 with	 its	 Global	
Forecasting	System	(GFS)	provides	 the	weather	
forecast	globally	as	open	data	and	is	often	used	as	
the	 main	 source	 of	 weather	 information	 in	
countries	without	an	accurate	weather	service	or	
where	 weather	 information	 is	 not	 distributed	
well.	 https://www.ncdc.noaa.gov/data-
access/model-data/model-datasets/global-
forcast-system-gfs 

	

Agriculture	monitoring	tools	

Agriculture	 in	 developing	 countries	 is	 often	
characterized	 by	 smallholder	 farming	 and	
pastoralism,	which	are	vulnerable	to	extremes	of	
climate	 variability.	 At	 the	 same	 time,	 the	in-
situ	climate	 observation	 networks	 for	 these	
countries	 tend	to	be	sparse	and	characterized	by	
delayed	 and	 incomplete	 reporting.	 Therefore,	
satellite	 remote	 sensing	 and	 related	 weather	
modeling	can	be	used	to	complement	reporting	by	
national	 and	 regional	 organizations.	 These	 data	
and	 information	 products	 are	 used	 by	 early	
warning	systems	-	in	conjunction	with	information	
on	 livelihoods,	 markets,	 and	 nutrition	 -	 to	 help	
anticipate	potential	food	security	emergencies	and	
mobilize	 appropriate	 humanitarian	 aid	 when	
necessary.	

FEWS	NET	 (The	 Famine	 Early	Warning	 Systems	
Network),	 for	 example,	 uses	 data	 on	 climate,	
weather,	 and	 crop	 production	 provided	 through	
the	collaboration	of	four	United	States	government	
agencies:	 the	 National	 Aeronautics	 and	 Space	
Administration	 (NASA),	 National	 Oceanic	 and	
Atmospheric	 Administration	 (NOAA),	 US	
Department	 of	 Agriculture	 (USDA),	 and	 US	
Geological	Survey	(USGS).		

Their	 outputs	 include	 weather	 forecasts	 and	
seasonal	 outlooks	 highlighting	 trends,	 hazards,	
and	 anomalies,	 as	 well	 as	 geospatial	 data	 and	
mapping	related	to	vegetation,	rainfall,	and	water	
use.	

	

		

Examples of 
implementation 
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	http://agpack.info		

www.godan.info		

http://www.geoglam.org/index.php/en/countrie
s-at-risk-en	

https://www.agriskmanagementforum.org/sites
/agriskmanagementforum.org/files/Documents/
_UploadDocuments_Weather%20Index%20Insu	
rance%20for%20Agriculture%20and%20%20R
ural%20Areas%20in%E2%80%A6.pdf	

https://www.fews.net	

http://www.dtn.com/go_tvt/wp_geospatial_web_
ben_0914.pdf	

	

	

 

 

	
	
	
	
	
	

 

	

	

	

Faced		with	a	growing	risk		of		weather		and	
climate	 related		 disasters	
that		 can		 set		 back		 agricultural	 and	 thus		
economic		 development	 back	for	 years,	the	
weather	 and	 meteorological	 service	
community	needs	to	 act	 quickly	to	 provide	
weather	data	and	open	data.		

Alone,	no	 nation	would	be	 able	 to	
provide	the	 meteorological	 services	
necessary	to	 meet	the	 essential	 needs	of	its	
citizens.	There	 is	 need	 for	 agreements	
on	data-sharing	 arrangements,	establishing	
operational	 guidelines,	implementing	
best	practices,	and	 developing	 and	 use	
training	opportunities.	

Weather	data	has	the	potential	to	be	used	by	
providers	of	ICT	services,	extensionists,	farm	
advisors	 to	 generate	 added	 value	 by	
combining	this	data	with	other	(open	and	not	
open)	 data,	 like	 soil	 data,	 crop	 data,	
agronomic	 knowledge	 and	 bringing	 that	 to	
farmers	in	different	forms.	

Source:	Neil	Palmer	(CIAT)	on	Wikemedia	Commons	
CC	Attribution-Share	Alike	2.0		

Conclusion & 
Recommendations 



	

		

	

Resources 

GODAN Action is a 3.5 year project 
supported by the UK Department for 
International Development (DFID), led 
by Wageningen Environmental 
Research with international 
partners AgroKnow,  CTA, Land 
Portal, ODI, FAO, IDS and AidData.  


