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NWS operational forecasting and climate applications 



Our service area 
10 million people served 



View of operations 
situational awareness 

24/7 Central operations for life and property messaging and for promoting the economy 



                  NWS field office operations 
• Provide alerts (warnings, watches and advisories) to protect life threatening, 

property damaging and commerce impacting weather related events in 
support of the economy 

• Real-time numerical weather prediction (locally and NCEP) 
• Gridded digital (GIS, KML, etc) forecasts of weather parameters out to 7 days 
• Downscale and collect climatological information to brief and present to 

partners 
• The above includes Decision Support Services for key government partners 

for impacting weather that meets their needs and provides interpretation 
• Conduct workshops for weather awareness and longer range outlooks for 

media, government and private partners 
• StormReady and TsunamiReady partner collaboration for private and public 

agencies to improve communication and resilency  
• Outreach at public hazard events and education for all ages 
• Scientific research and technology development for infusion into operational 

forecasting environment 
 Highlights of Operations 



                            Types of Services for Partners 
• Legacy Text Products (ZFP, FWF) to 7 days 

• Spot Weather Forecast (point locations) 

• Gridded Forecasts (graphics, point and click generated tables and graphs) 

• Special Weather Statements and Hazardous Weather Outlooks 

• Conference Calls 

• Interpretive services for partner defined thresholds and specific timing and uncertainty forecast support 

• Weather Story Graphics 

• Headlines on the Web Page 

• Email with summary of highlights 

• Email with highlights and accompanying graphics (heads-up messaging out to 10 days) 

• YouTube video briefings 

• GoToMeeting (webinars, virtual) 

• Real-time Social Media information sharing on Twitter and Facebook 

• NWSchat proactive  instant messaging and interactions 

• Specialized partner “heads-up” messages for impact events  
(Fog for US Border Patrol,  Heat for County Health Departments, 
Santa Ana for fire weather) 

• Storm and Post-storm information sharing of impacts 

• iNWS messages and Wireless Emergency Alerts 

• Calls to Emergency Manager partners 

 

 



                           Operational Observing Systems  

• Radiosondes 
• High vertical resolution, low time and horizontal resolution 

• Surface METAR 
• High horizontal and time resolution, no vertical information 

• Wind profilers  
• High vertical and time resolution, moderate horizontal res. 

• Limited geographic coverage (primarily central U.S.) 

• No thermodynamic data (RASS gives virtual temperature) 

• NEXRAD VWP winds 
• High time resolution, moderate horizontal resolution, variable vertical resolution  

• No thermodynamic data 

• Satellite 
• Real-time GPS-met and GOES imagers 

• Microwave data 

 

 

 

Observation Systems 



Launch weather balloon 



                                    Wind Profile 

 



View what is going on at weather stations 



 Numerical Weather Prediction 
 (jet stream) 

Strongest Jet in the 
World! 

Numerical Weather Prediction – short range 



Look at different Numerical Weather 
Prediction in panel views 



Various model output have different solutions 



                   High resolution model data 

High Resolution Model Output and Explicit Convection and Resolving Topography 



                 High resolution model data 

 



  High resolution model data 



CANSAC 2-km WRF 10-m wind (0000 UTC 8 April 2013) 



83 mph 

87 mph 



Vertically and in time 



Vertically and in time 

Wind 
 
 

time 



Model data Ensemble view 

Average flow of many 
model members 

Numerical Weather Prediction –  longer range 



The “spread” of models 

And the spaghetti plot 



               Standardized Anomaly 
    compare to climatology “normal” 

Comparing to Climatology (departure from normal) 



                      Reforecast Model Data 

1 to 2 week range 
Pattern Changes? 

2 week prediction - Calibration with Reforecast data 



              Long range probabilistic forecasts 
GEFS probability departure from 
normal based on top 5 analogs 
              Forecast hour 264 

GEFS with Top Matching Analogs (pattern matching with NWP) 



Look at analogs- compare to past events and weather patterns 



National or Regional guidance 

           National and Regional Forecast Guidance 



Put together into a graphical forecast 



Put together into a graphic 
using “tools” 



Collaborate with adjacent offices 



Meshing the borders 



National Grid 
Meshing the borders for the United States 



Making a text forecast product 



    Atmospheric River event 
November 26 to December 2 

High Impact Events –  Atmospheric River and Pattern Recognition 



 

               NWP moisture transport 

Convergence 



It can happen in San Diego 
ARkStorm 

 Deep moisture plume pointed at Southern California 
across the east Pacific poised to move onshore 

 Friday evening December 17 

Jet Stream 

highest moisture in yellow and red 



L 
H 

Large persistence storm track  
pointed at California 

 (Arkstorm or Atmospheric River scenario) 
7-day average of jet stream 

December 16 to 23 average storm track 



National Weather Service 
San Diego, CA 

3 day precipitation – Southern California 



                 Heavy Rain and Flooding 
                Turn Around Don’t Drown 

 



 

                            NWS San Diego 
            Provide link from weather to climate 



                                 Summary 

• Recap 2012 record heat and drought 

• Top weather of 2012 

• Past winter precipitation and weather pattern 2012-13 

• Current conditions 

• Weather Patterns and ENSO 

• Outlook for spring and summer 2013 



Last year warmest year on record (2012)             
CONUS (exceeding 1998, 2006, 1999, 1935) 

US: Hottest 
March and July 
ever 
350 All-time 
records broken 
 
San Diego: 
August was 10th 
warmest 
September was 
5th warmest 
 
2012 is 17th 
warmest at 64.2 
 
Ontario: 
26 days in 2012 
of 100+ 

55.3 average temperature (exceeding 1998 by 1 degree) 



State 2012 Ranks (118 years of data) 
• Excessive Heat Wave for Inland Empire August 5 to 20 with temperatures 

96 to 110 (107 August 6 and October 1 at ONT) 
• Record Heat in Coachella Valley starting May and June (114 on May 31 at PSP) 
• 100 to 109 for Coastal San Diego County on September 14-15 

Warm Winter, 
Extreme Summer and 
Worse Drought 

Precipitation 

Dry Wet 



60 percent of US in drought 
            worse since 1956 



                                   List for the top ten U.S. weather/climate events which occurred during 2012  
 
                     These events were selected by a panel of weather/climate experts from around the country 

Rank Event 

1 Hurricane/Post-Tropical Storm Sandy 

2 Contiguous U.S. Drought 

3 Contiguous U.S. Warmest Year on Record 

4 Record Wildfire Activity 

5 Multi-State Derecho 

6 March 2nd-3rd Severe Weather Outbreak 

7 Alaska Cold Winter/Snow Records 

8 Near-Record Low Great Lakes Levels 

9 Contiguous U.S. Snow Cover 

10 Hurricane Isaac 





                       Climate information 
Percent of Normal since October 1, 2012 

 

Idyllwild – 69 % 
Big Bear Lake – 70 % 
Palomar Mtn – 55 % 

SNA 
-7.77 

RIV 
-7.51 

SAN 
 -3.60 

PSP 
-3.30 



                   Sierra Nevada precipitation 2012-13  

AR 
event 

Dry 

2011-12 



         Jet stream (storm track) composite  
              October 2012 to April 10, 2013 

 Persistent Split Track 
Less precipitation Socal 

Precipitation Events 
 
October 10-11 
November 8-10 
November 30-December 1 
December 12-14 
December 24 and 26 
December 30-31 
January 6-7 
January 14-17 (wind) 
January 27-28 
February 8-10 
February 14-15 (wind) 
February 19-21 
March 7-9 

Reanalysis Data  



How is the water supply and what are current conditions? 

Lake Hodges 



 

Reservoir conditions 
       (our water) 

Large Supply near 100 % average 
 
 Runoff will be considerably less 



           Southern California water supply 

 68,000 acre feet 



Less snowpack = less runoff this spring 



 

Percent of normal snowpack 



                    State of Fuels 



               Dead fuel moisture - mountains 

Stations Used: 

Alpine 

Descanso 

Julian 

Keenwild 

Mt. Laguna 

Oak Grove 



                  Southern Coast Dead Fules 

Stations Used: 

Case Springs 

Cheeseboro 

Claremont 

Malibu Hills 

El Cariso 

Saugus 

Valley Center 

Devore 





                          Current 2013 Drought 



                             ENSO and state of the ocean 
 Heavy Rain and Flooding 

  Turn Around Don’t Drown 

 



Current sea Surface temperature 
          Departure from Normal 

Cooler 

Warmer 

Neutral ENSO 

Cooler United States 



                   ENSO neutral past winter 

 



 

Tropical Activity 
     past year 
can impact ENSO 



 



El Nino composite (what does it mean) 
more of a consolidated elongated Pacific Jet 



ENSO – La Nina 
variable jet stream pattern 

 



Ocean and Atmosphere interaction 

 



                    Early Summer Outlook 
                               May to July 



                      Summer outlook 
                      July to September 



Links  

Alex Tardy 
Warning Coordination Meteorologist 

 
 
 

 

Monitor Hazards 

http://www.wrh.noaa.gov/wrh/whv/?wfo=SGX (all graphical hazards)  

http://preview.weather.gov/edd/ 

http://preview.weather.gov/graphical/   NEW 
 

Monitor weather 

 

http://www.wrh.noaa.gov/sgx/gmap/index.php 

 

http://www.weather.gov/forecasts/wfo/sectors/sgx.php (digital forecast graphics) 

 
 

visit http://weather.gov/sandiego 
 

for WATCHES, ADVISORIES and WARNINGS 

 
 

 

 

 

 

http://www.wrh.noaa.gov/wrh/whv/?wfo=SGX
http://preview.weather.gov/graphical/
http://preview.weather.gov/graphical/
http://preview.weather.gov/graphical/
http://www.wrh.noaa.gov/sgx/gmap/index.php
http://www.weather.gov/forecasts/wfo/sectors/sgx.php
http://weather.gov/sandiego


 


