
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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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  condi-ons  from  last  summer  have  mostly  

subsided,  or  will  soon,  across  much  of  the  Northeast  
(Figs.  1  and  2).  

•  In  response  to  farmer  surveys  aBer  the  summer  
drought  of  20161,  we  have  begun  developing  a  
historical  drought  database.  

•  Our  “drought  atlas”  covers  New  York  State  (NYS)  and  
Northeast  (NE),  and  includes  drought  informa-on  at  
2.5mi  resolu-on  at  monthly  scales  going  back  to  1950.  

•  Regular  updates  will  be  provided  to  this  “NYS/NE  
Drought  Atlas.”  Seasonal  forecasts  will  also  soon  be  
added  to  generate  a  seamless  monitoring  and  
predic-on  tool.

During  the  summer  of  2016,  farmers  and  growers  in  NYS  and  
the   Northeast   endured   drought   condi-ons   that   haven’t  
been   seen   in   this   region   for   over   a   decade.   In   a   survey  
conducted   by   Drs.   Sweet   and  Wolfe   (School   of   Integra-ve  
Plant   Sciences,   Cornell   University),   farmers   reported—on  
average—yield   losses   of   between   30%   and   50%   for   field,  
pasture,  fruit,  and  vegetable  crops1.  Some  farms  fared  even  
worse,   with   losses   of   fruit   and   vegetable   crops   exceeding  
90%.

  

In   response  to   feedback   from  farmers,   the  Cornell   Ins-tute  
for   Climate   Smart   Solu-ons   (CICCS)   and   the   Emerging  
Climate   Risk   Lab   (ECRL)   have   partnered   to   develop   a   high-­‐
resolu-on   drought   monitoring   and   predic-on   product   for  
NYS   and   the   Northeast.   Ini-al   results   from   this   effort   are  
available  online  at:  ecrl.eas.cornell.edu/Misc/NEDrought/ne-­‐
drought-­‐atlas.   Currently,  maps   of   historical   condi-ons   from  
1950-­‐present  are  available  for  the  en-re  region,  and  county  
level  -me  series  can  be  downloaded  for  NYS.



We  have  begun  developing  our  NYS/NE  Drought  Atlas  using  
the  “Palmer  Drought  Severity  Index”     (PDSI).  This  index  was  
originally   developed   in   the   1960s   to   characterize   rela-ve  
anomalies  in  soil  moisture  in  the  central  plains2.  Since  then,  
it  has  become  one  of  the  most  widely  used  tools  for  drought  
monitoring  and  scien-fic  research  across    North  America.  
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Figure	
  1.  NYS/NE  Drought  atlas  maps  from  the  first    
three  months  of  2017.
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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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across New York State (NYS) with more severe effects in 
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 
irrigation capacity and water supplies to keep up with the 
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reported. 
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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-
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The   PDSI’s   usefulness   stems   from   its   consistency   across  
space  and  through  -me.  That  is,  soil  moisture  levels  that  are  
considered   “normal”  will   necessarily   be   different   from  one  
region   to   another   because   of   differences   in   local   climates  
and   soil   characteris-cs.   The   PDSI   factors   in   this   regional  
varia-on  in  climate  and  soil  type  to  produce  an  index  of  local  
drought   condi-ons.   For   example,   PDSI   levels   below   -­‐4  
characterize      “extreme  drought”  whether   these   values   are  
observed  in,  say,  the  Adirondacks  or  the  Hudson  River  Valley  
(which   have   inherently   different   climates   and   soils).  
Likewise,   PDSI   values   above   4  would   indicate   extreme  wet  
condi-ons.   In   this   sense,   the   PDSI   can   be   thought   of   as   a  
normalized  “proxy”  for  local  soil  moisture  content.



According   to  our  PDSI   calcula-ons,   condi-ons  across  much  
of  NYS  have  been  somewhat  weger  than  normal  for  the  first  
part  of  2017  (Fig.  1),  although  drought  condi-ons  remain  in  
the  southeastern  por-on  of  most  states  in  the  domain.  This  
picture   agrees   well   with   the   US   drought   monitor   (Fig.   2),  
which   is   produced   each   week   from   regional   reports   and  
satellite   remote   sensing,   among   other   indicators.   Our  
drought  atlas  differs  from  the  US  Drought  monitor  in  that  it:  
(1)   is   quan-ta-ve,   not   qualita-ve,   (2)   tracks   wet   and   dry  
condi-ons   alike,   and   (3)   is   produced   at   farm-­‐scale   (2.5mi)  
spa-al  resolu-on.



As  spring  unfolds,  the  regions  s-ll  experiencing  drought  are  
expected   to   see   some   relief   (Fig.   3),   according   to   the   US  
Seasonal   Drought   Outlook   from   the   Na-onal   Weather  
Service’s   Climate   Predic-on   Center.      We   will   update   this  
picture  in  June  with  our  next  newsleger,  and  the  release  of  
seasonal  forecast  informa-on  linked  to  our  drought  atlas.
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Figure	
  2.  US  Drought  monitor  map  for  the  
Northeast  (hgp://droughtmonitor.unl.edu/).
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Figure	
  3.  Seasonal  drought  outlook  from  the  
Na-onal  Weather  Service’s  Climate  Predic-on  
Center.


March,	
  2017 	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Page	
  2	
  

SL

L

L

L

S

S

SL

SL

S

S
S

SL

L

S

L

L S

SL

SL
S

S

S

The Drought Monitor focuses on broad-
scale conditions. Local conditions may 
vary. See accompanying text summary for 
forecast statements.

S http://droughtmonitor.unl.edu/

U.S. Drought Monitor March 28, 2017
Valid 8 a.m. EDT

(Released Thursday, Mar. 30, 2017)

Intensity:
D0 Abnormally Dry
D1 Moderate Drought
D2 Severe Drought
D3 Extreme Drought
D4 Exceptional Drought

Author:
Eric Luebehusen

Drought Impact Types:

S = Short-Term, typically less than 
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than 
6 months (e.g. hydrology, ecology)

Delineates dominant impacts

U.S. Department of Agriculture

http://go.usa.gov/3eZ73

U.S. Seasonal Drought Outlook

Author: 
Anthony Artusa
NOAA/NWS/NCEP/Climate Prediction Center

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).

Drought persists

Drought remains but improves

Drought removal likely

Drought development likely


