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Building a Weather-Ready Nation

Need for long range forecasting has 
increased due to better forecasts in the 
short range and more extreme extended 
climate periods (dry and wet)
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Daily output – 16 member ensemble mean anomalies

Temperature Precipitation

Green/blue = wet

Brown/red = dry
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Atmospheric River and weak upper trough
           yielded orographic heavy rain
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Long range forecasting
Atmospheric River March 10-11, 2018

▪ The main trough was forecast to be weak (flat) and progressive
▪ The atmospheric river was well captured in the IVT (integrated water 

vapor transport over 500 into Orange and San Diego counties)
▪ The WPC, CNRFC and WFO forecasts were significant underforeast 

QPF prior to March 10
▪ March 10 WPC QPF and WFO QPF totals were doubled
▪ The rain was mostly 24 hours or less 4 pm Saturday to 1 am Sunday 

was the heaviest
▪ Drizzle and light rain (few hundreths) was widespread Saturday 

morning and afternoon on coast and inland valleys with upslope 
enhancement

▪ Orographic coastal slopes received 1.5 to 3.5 inches (Palomar Mtn 
highest)

▪ Spill over into High Deserts (0.25 to 0.50) and Coachella Valley (0.10 
or less)

▪ Orange and Inland Empire received 0.50 to 0.90 inches, and only 
small shadow area near Perris
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Start of the AR approaching Socal

Friday 
March 9
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12 UTC 9 March GFS
30-h forecast of AR potential
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120 hour GFS
Finding an Atmospheric River
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     Valid March 6-12

    Valid March 13-19

3-week lead
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 Valid March 1-7

 Valid March 8-14

3-week lead

4-week lead
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 Valid February 28-March 6

 Valid Feb 21-27

Other than January 10-11, 
2018 event, 2017-2018 was 
off to the driest start to the 
water year through January 5

4-week lead
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Atmospheric River landfall
April 6, 2018
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180-h IVT plume from GFS
      (as early as 240-h)

  First shown at as far out as 240-h
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168-h IVT from GFS
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120-h IVT plume from GFS
remnants of AR hits Socal
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96-h IVT plume from GFS
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Record Precipitable water at San Diego (NKX)

Jan - May

MonsoonCool season



Building a Weather-Ready Nation

NKX Soundings

1.36                      1.53
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April 5-6, 2018
precipitation 

Sierra Nevada
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April 5-6, 2018
Precipitation North Coast-Shasta
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Water Year Precipitation October to March 
percent of normal

dry

wet
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March 2018 precipitation percent of normal
Miracle March?

wet

dry
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CFS monthly forecasts for March 2018
Anomalies predictable?

Wet and dry 
anomaly increased 

creating strong 
gradient 

wet

dry
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Example of February 24 forecast for March
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 CFSv2 February 10 run

   CFSv2 depicts warmth continuing
                   weeks 3-4
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 CFSv2 began 
February 11 run

             weeks 3-4 
Valid February 26-March 11
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The 276 hours (12 days)GFS!
Indicates deeper trough offshore for February 28
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February 27, 2018

500 mb upper low

L
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Cajon Pass early February 27
dozen vehicle pile up including semi and 2 hour closure of highway 138
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Summary of CFS use for long range forecasts

➢ Partners want long range information on a pattern change (dry to wet or wet to dry) more than 
Equal Chances 

➢ CPC provides experimental 3 to 4 week forecasts (tend to be very low probability and not daily)

➢ CFSv2 (daily) shows strong promise for weeks 2 to 3 and possibly week 4

➢ The 1-week anomaly (precipitation or temperature) can not be used for specific timing for 
location (proximity) 

➢ The CFSv2 precipitation can we used for decision makers seeking potential for AR development 
in the Pacific Basin or unusual cold periods

➢ These cases showed up to 3-4 week lead time for AR development and potential landfall in 
California and the tropical Pacific

➢ Deterministic and ensemble data captured the AR strength and occurrence 180 to 240h – 
moisture fields are only part of the process for hydrological forecasts 

➢ CFS week 2 to 4 during the historical strongest (2.6C) El Nino 2015-16 generally carried too 
much bet bias
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