


Satellites, Weather and Climate Module 28:
2012 Drought: A case study



Drought	in	Oklahoma	– April	
2011

Photo credit: Gary McManus



Drought	is	…
• = water shortage with reference to a specified need 
for water in a conceptual supply and demand 
relationship (Dracup et al., 1980)

• quantified
• precipitation
• soil moisture
• evapotranspiration
• runoff
• mean temperature
• climatic indices
• vegetation stress
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1.	Meteorologic drought
• reduction in rainfall of a specific 
amount

•30 year normal
•humidity and temperature

•precipitation, wind and temperature 
in arid and semiarid regions
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August	2012	rainfall	around	Vermont





2.	Agricultural	drought
• deficient moisture 
conditions that 
cause a lasting 
effect on plants 
(economic 
importance)

• defined for crops 
and not natural 
vegetation



Dry	soil	(upper‐most	layers)



Time	series	loop



3.	Hydrologic	drought
• effects of precipitation on surface or subsurface water 
supply

• lagged behind meteorological and agricultural drought

• affected
• deforestation
• land degradation
• dam construction

• last to return to normal when meteorological conditions 
return



Data: NWS
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Hydrologic	drought	– 2	September,	
2012



USGS	gauges
3,	5,	27	September,	2012



4.	Socioeconomic	drought
• demand for economic good > supply due to weather‐related 
drought

• goods ‐ water, HEP, food grains

• compounded
• population increase
• per capita consumption increase



The	face	of	drought	in	Vermont



Mt.	Ascutney&	Springfield,	VT	– 3	October	
2010

Photo credit: Marita Johnshon, Springfield, VT



1.	Timing

• severe droughts
• rare
• statewide
• multiyear

• less severe droughts
• more frequent
• localized

• tendency for drought & 
floods to occur in the 
same year



DJF MAM

JJA SON0.09”/decade 0.20”/decade

-0.01”/decade -0.01”/decade



1.	Timing	
• tends to be a summer 
occurrence, but can occur at 
any time

• timing influences who is 
affected

• farmers
• water management

• varies by climatic division

• southeast VT most affected & 
strong coupling between 
atmosphere and hydrology



2.	Who	is	affected	by	drought?

• Agriculture
• dairy farming & other 
animal husbandry

• forage crops
• corn

• Tourism
• fall foliage
• ski industry



Who	is	affected	by	drought?

• Water resources
• snowpack
• lake levels
• river discharge
• groundwater

• Forestry
• wildfires
• health

Rutland County 4/17/08NWS/BTV



3.	Drought	depends	upon	the	timeframe



4.	Trees	can	experience	concurrent	
stressors	

2004 – Tent caterpillar & white 
pine damage

2006 ‐
Tar spot, 
leaf curl, 
fungus

Photos: L‐A. 
Dupigny‐
Giroux


