
www.ncdc.noaa.gov

www.neespi.org

www.sail.msk.ru

www.meteo.ru/data

Part 1: Precipitation measurements

Part 2: Changes, true or false ?
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Part 3: Changes in intense, heavy, very heavy, extreme precipitation, and droughts 

Precipitation Intensity and Events Distribution Changes in the Extratropics  
Pavel Ya. Groisman, University Corp. for Atmospheric Research at NOAA’s National Climatic Data Center, Asheville, North Carolina, USA    -    Richard W. Knight, North Carolina State University, at NOAA’s National Climatic Data Center, Asheville, North Carolina, USA

Olga G. Zolina, Laboratoire de Glaciologie et Géophysique de l’Environnement Université    -    Joseph Fourier – Grenoble, France    -    Olga N. Bulygina, Russian Institute for Hydrometeorological Information, Obnisk, Russia

Problems with precipitation measurements
•	No	WMO	standards	for	precipitation
•	A	sophisticated	function	of	wind	at	the	gauge	orifice,	weather	type,	gauge	
type,	and	observational	practice	is	reported	instead	of	“ground	true”	values	
(especially,	for	frozen	precipitation)

•	Enormous	need	for	the	data	(i.e.,	dense	network)
•	Effects	of	climatic	and	practice	changes
•	Must	make	changes	nationwide	and	secure	homogeneity

Changes in biases associated with climate change:  
Example Norwegian Arctic
•	In	the	Svalbard	region	the	
“true”	annual	precipitation	is	
more	than	50%	higher	than	
the	measured	values.	The	
undercatch	is	substantially	
larger	for	solid	than	for	liquid	
precipitation

•	Measured	annual	precipitation	
in	the	Svalbard	region	and	at	Jan	Mayen	has	increased	
substantially	(20-30%)	during	the	latest	7-8	decades

•	About	half	of	this	increase	is	fictitious	due	to	redistribution	
of	liquid	and	frozen	precipitation	with	the	regional	warming.

Source:	Førland,	E.	J.	and	I.	Hanssen-
Bauer,	2000:	Increased	precipitation	in	the	
Norwegian	Arctic:	True	or	false?	Climatic 
Change,	46,	485-509.

General Statements
•	Numerous	observational	studies	show	that	in	the	past	several	decades	
precipitation	has	become	more	intense	over	most	of	the	extra-tropics	

•	At	the	same	time,	(and	often	in	the	same	regions)	precipitation	events	
may	occur	less	frequently	or	come	in	sequences	of	prolonged	no-rain	
and	wet	periods

• European Russia and most of the contiguous U.S. are among these 
regions

• There is a similarity in drought factors (high Tmin) affecting European 
Russia in 2010 and CONUS in 2011/2012
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A dramatic increase in heavy rainfall “explains” a singularity of Tmax trends in the Midwest. The cause of the rainfall changes 
requires a thorough investigation to partition the impact between global factors and the regional land use change.
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