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Motivation

ÅWhat is different about clouds during drought? 
ïIs it cloud amount, cloud properties or both?

ïIf cloud properties are different what properties 
change?
ÅCloud base height?

ÅCloud thickness?

ÅCloud microphysics?

ÅDo the numerical models that we are using to 
understand drought reproduce the observed 
cloud ςprecipitation relationships?



Data

ÅDomain is divided into 1 deg x 1deg grid.

ÅMonthly SPI for each grid box based on CANGRID, 1950 
ς2004.

ÅMonthly average total and layer cloud amounts for 
each grid, 1984 ς2004 from satellite cloud data sets.

ÅMonthly average top-of the-atmosphere albedo from 
satellite data set.

ÅOutput from the CRCM from 1960 to 2004
ïCloud amount (total and layer amounts)

ïPrecipitation and SPI

ïTop-of-the-atmosphere albedo



bǳƳōŜǊ ƻŦ ƳƻƴǘƘǎ ǘƘŀǘ ŜȄǇŜǊƛŜƴŎŜŘ όŀύ ŘǊƻǳƎƘǘ ό{tL Җ -0.5) (b) severe 
ŘǊƻǳƎƘǘ ό{tL Җ -1.5) from September 1999 to December 2004

Drought

Severe drought



Mean cloud aƴƻƳŀƭȅ ǿƘŜƴ {tL Җ - 0.5 averaged 
over the period Sept 1999 to Dec 2004



Monthly SPI from Jan 1950 to Dec 2004 over a 1ox1o

area in southwestern Saskatchewan



Monthly mean cloud amount anomaliesfrom 1984-2004.



Cloud amount anomaly vsSPI classified by cloud height, 1984 -
2004 for months of May - September



Proportion of thin, medium and thick clouds for 
different moisture conditions



Monthly mean cloud amount anomaly versus SPI from 1984-
2004, May ςSeptember 



Monthly mean albedo anomaly versus SPI from 
1984-2004, May ςSeptember 



Domain averaged annual precipitation from 
CANGRID and the CRCM


