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IPCC Precipitation

https://www.ipcc.ch/pdf/assessment-report/ar5/wg1/WG1AR5_Chapter02_FINAL.pdf

Has precipitation increased at the

Global scale?
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https://www.ipcc.ch/pdf/assessment-report/ar5/wg1/WG1AR5_Chapter02_FINAL.pdf


https://www.ipcc.ch/publications_and_data/ar4/wg1/en/ch11s11-5-3-2.html

IPCC Precipitation Projections

https://www.ipcc.ch/publications_and_data/ar4/wg1/en/ch11s11-5-3-2.html


Total Precipitation Trend by Latitude

Seth Westra, Lisa V. Alexander, and Francis W. 

Zwiers, 2013: Global increasing trends in 

annual maximum daily precipitation. J. 

Climate, 26, 3904–3918.
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Seth Westra, Lisa V. Alexander, and Francis W. Zwiers, 2013: Global increasing trends in annual maximum daily precipitation. J. Climate, 26, 3904–3918.


Warmer Air Holds More Moisture



Warmer Air Holds More Moisture

Temperature             Mixing Ratio (g/kg)

-40°F/C 0.09

-20°F 0.28

0°F 0.75

20°F 1.85

40°F 4.20

60°F 8.92

80°F 17.90



Will Precipitation Increase All At Once? 
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Q) We talked about a 25% increase in precipitation. Is that over 

the course of a year or will the increase be observed in the 

extreme events?

A) This is a difficult question to answer. The cop-out answer is 

probably both.



Anchorage Precipitation Recurrence Intervals

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_ak.html

25% Increase (3.48”)

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_ak.html


Fairbanks Precipitation Recurrence Intervals

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_ak.html

25% Increase (2.91”)

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_ak.html


Total Precipitation Trend: 18 Stations
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Total Precipitation and PW
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What do we Know?

1) There has been a general increase in 
precipitation.

2) There has been a general increase in surface 
temperatures.

3) There has been an increase in upper air 
temperatures (below 300mb).

4) Precipitable water (PW) has not increased 
much.

5) There is a very small relationship between 
total precipitation and PW.
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Interpretation

1) The number of days per year for all 
precipitation categories is increasing.

2) Threshold values between 0.10” and 0.50” 
are increasing at a rate faster than the total 
annual precipitation with a stronger 
statistical significance. This implies a larger 
contribution to annual precipitation.

3) Large precipitation events (>1”) are 
increasing but not at a statistically significant 
level.
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Warmer Temperatures Affect 
Precipitation in Other Ways

For example, If snow melts earlier due to warmer 
temperatures, green up occurs earlier.

Evapotranspiration rates shoot up dramatically 
which kicks off the thunderstorm season in the 
interior.
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Evapotranspiration

20Newman, James and C. Ivan Branton.  1972.  Annual water balance and agricultural development 

in Alaska.  Ecology 53, no. 3: 513-9.



The Effect of Earlier “Green Up”
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Earlier Melt Off Means Longer 
Thunderstorm Season
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Implications for Highway Drainage
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Implications for Highway Drainage
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• Increased precipitation = increased flow through side-ditches and 

culverts.

• Melting permafrost = more summer streamflow via groundwater 

contribution.

• Melting permafrost = thicker active layer can mean rising water 

table in flat and poorly drained areas.

• Higher temperature = greater evaporation and evapotranspiration.



Implications for Highway Design
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• Larger culverts

• Wider ditches

• Longer bridges

• More extreme wet/dry cycles.


