
Background 
An unusually low winter snow pack, followed by low-
er than average rainfall and higher than average tem-
peratures during the 2016 growing season (NRCC) led to 
continuously worsening drought conditions throughout 
New York State, and record-breaking low stream flows in 
Western and Central NY by late July and August (Drought 
Monitor). 

New York (NY) farmers have asked if they should expect 
more dry summers like the one we had in 2016 in the fu-
ture with climate change. The answer to that is we don’t 
entirely know. Climate scientists are fairly certain that the 
number of frost-free days will continue to increase and 
summers will be getting warmer, which will increase crop 
water demand (Horton et al. 2011; Walsh et al. 2014). 
Climate models are less reliable for predicting rainfall and 
snow, but most projections suggest that total annual pre-
cipitation will remain relatively stable in New York, with 
small decreases in summer months and possible increases 
in winter. Also, the recent trend of the rainfall we do get 
coming in heavy rainfall events (e.g. more than 2 inches 
in 48 hours) is likely to continue. This would suggest both 
flooding and drought will continue to challenge New 

York farmers, and it is possible that more severe short-
term droughts in summer could increase in frequency. 
Given these projected impacts, we surveyed NY farmers 
throughout August and September (Drought Survey), 
so as to better understand how farmers were affected 
by the 2016 drought and if they are able to cope with 
drought risk.  The survey was distributed online and in 
paper format with the help of Cornell Cooperative Exten-
sion and the Farm Bureau, and 227 farmers responded 
from nearly every county (Fig. 1). Though a majority of 
responses came from field crop farmers, vegetable and 
fruit crop farmers were also well represented (Table 1).

Drought Impact
Across the state, farmer-estimated crop losses for rain-
fed field crops, pasture, fruit crops and vegetable crops 
were 31%, 42%, 47%, and 46%, respectively (Table 1). 
Among fruit crops, rainfed grapes, known for relatively 
deep root systems, were markedly less affected by the 
drought than fruit trees (primarily apples) and berries (Ta-
ble 1). Figure 2 illustrates that estimated crop losses of 
more than 30% were reported for rainfed field, pasture 
and vegetable crops, and some famers reported losses 
above 90%. Significant crop losses were reported even 
for the irrigated acreage of fruit and vegetable crops (av-
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Western and Central NY than Eastern NY.

• Crop loss estimates from a late summer survey of over 
200 farmers suggest that more than 70% of rainfed field 
crop and pasture acreage had losses greater than 30%, 
with some reporting over 90% crop failure. 

• Most fruit and vegetable growers who irrigate lacked the 
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reported. 

• Common suggestions from farmers on help they could 
use in dealing with future drought included better long-
range weather forecasts, financial assistance to expand 
irrigation capacity, and more information on drought re-
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Fig. 1. Drought survey responses by county. Darker green colors indicate 
a greater number of farms (Source: 2012 USDA NASS, ESRI – 12-M249). 
Red dots designate counties that responded; larger dots indicate a greater 
number of respondents. The dotted line delineates Western (WNY) and 
Eastern (ENY) New York. Counties in WNY were those designated as “na-
tional disaster areas” due to the drought.
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Key	Points:
• Drought	conditions	have	subsided	across	most	of	the	

Northeast	(NE)	region	(as	anticipated,	see	previous	
newsletter).

• Future	conditions	(July-August-September;	JAS)	will	
likely	remain	moist	or	above	average,	but	marginal	
regions	experiencing	dry	conditions	(D0)	might	appear.	

• CICCS	and	ECRL	have	launched	a	new	drought	
visualization	tool:	 http://climatesmartfarming.org/
tools/csf-nys-ne-drought-atlas/		

• Can’t	completely	rule	out	the	possibility	of	drought	in	
late	summer,	despite	considerable	improvements	over	
last	year’s	conditions.	

Drought	conditions	have	subsided
As	of	the	first	week	in	July,	drought	conditions	are	no	
longer	widespread	in	the	Northeast	(Fig.	1).		The	US	
drought	monitor	reported	zero	population	under	drought	
conditions	for	the	NE	(Fig.	2),	a	significant	reduction	since	
March	(200,336	people	under	drought).	At	the	Cornell	
Institute	for	Climate	Smart	Solutions	– Emergent	Climatic	
Risk	Lab	(CICSS-ECRL),	our	4km	Palmer	Drought	Severity	
Index	(PDSI)	product	(Fig.	1)	tracks	this	drought	recovery	
with	the	majority	of	the	region	dominated	by	PDSI	values	
greater	than	2	(Moderate	Wet).	This	4km-PDSI	product	is	
updated	each	month	and	now	accessible	at:	
http://climatesmartfarming.org/tools/csf-nys-ne-drought-atlas/.	

Above	normal	temperature	(~2	F)	and	positive	anomaly	
precipitation	(~1	inch)	were	observed	in	the	NE	for	April-
May-June	(AMJ)	season,	and	the	month	of	May	was	the	
wettest	one	on	record.	These	conditions	alleviated	the	
remaining	drought	in	the	eastern	NE	region.	Improvements	
in	drought	conditions	were	likewise	seen	in	the	spring	in	
the	Southern	US,	which	is	saw	increases	in	soil	moisture	
anomalies	along	with	most	of	the	eastern	US	[1].
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Figure	1. NYS/NE	Drought	atlas	maps	from	the	second	
quarter	of	2017.
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For	the	previous	season	(AMJ),	the	Climate	Prediction	
Center	(CPC)	issued	a	wet	anomaly	in	the	northern	Great	
Plains	(Montana,	North	and	South	Dakota)	and	below	
normal	in	eastern	U.S.	(Kentucky	and	Tennessee).	However	
observations	show	the	opposite:	dry	in	the	northern	Great	
Plains	and	wet	in	the	eastern	U.S.	Therefore,	at	continental	
scale	the	drought	seasonal	outlook	did	not	forecast	the	
current	severe	(D2)	and	extreme	(D3)	drought	in	the	
northern	Great	Plains.				However,	it	did	estimate	well	in	
the	current	drought	in	Southern	Arizona	and	the	drought	
recovery	in	the	NE.		

For	the	rest	of	the	summer	(JAS),	our	PDSI-based	forecasts	
suggest	conditions	should	be	neutral	to	wet	across	the	the	
NE	(Fig.	3).	This	forecast	forecast	is	consistent	with	the	
NOAA	CPC		Seasonal	Outlook	(http://go.usa.gov/3eZ73	).	
However,	above	normal	conditions	for	temperature	are	
expected	with	50%	of	probability	that	might	promote	
abnormally	dry	(D0)	conditions	in	limited	regions.		

Note	that	the	PDSI	forecasts	shown	here	(Fig.	3)	are	
experimental	(beta)	products.		This	PDSI	seasonal	forecast	
confirm	the	absence	of	drought	for	the	JAS	season	in	the	
NE	region	with	anomalous	positive	water	balance.	The	32-
km	PDSI	forecast	is	based	on	multiple	models	from	the	
North	American	Multi-Model	Ensemble	experiment	[2],	
some	of	which	do	predict	drought	conditions.	Hence	we	
cannot	completely	rule	out	the	possibility	of	late-summer	
drought.
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Figure	2. US	Drought	monitor	map	for	the	
Northeast	(http://droughtmonitor.unl.edu/).

Figure	3. Seasonal	drought	forecast	from	the	
ECRL-CICCS	NYS/NE	Drought	Atlas.
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Drought Tendency During the Valid Period
Valid for March 16 - June 30, 2017

Released March 16, 2017

Depicts large-scale trends based
on subjectively derived probabilities
guided by short- and long-range 
statistical and dynamical forecasts. 
Use caution for applications that
can be affected by short lived events.
"Ongoing" drought areas are 
based on the U.S. Drought Monitor
areas (intensities of D1 to D4).

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Monitor intensity levels by 
the end of the period, although 
drought will remain. The green 
areas imply drought removal by the 
end of the period (D0 or none).
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