
Technical Support Document 

For the April 8, 2009 

Alamosa Exceptional Event 
 

 

 

 

 
 

 

 

 

 

 

Prepared by the Technical Services Program 

Air Pollution Control Division 

Colorado Department of Public Health and 

Environment 

 

May 29, 2012 
  



 2 

 

Table of Contents 

 
1.0 Introduction ....................................................................................................................................... 5 

1.1 PM10 Standards ............................................................................................................................ 5 

1.2 Event Overview ............................................................................................................................ 5 

2.0 Meteorological Analysis of the April 8, 2009 Blowing Dust Event .................................................. 8 

3.0 Ambient Monitoring Data and Statistics ..........................................................................................46 

3.1  Historical Fluctuations of PM10 Concentrations in Alamosa ..............................................................52 

3.2   Monitoring Data and Conclusions .....................................................................................................61 

4.0 News and Credible Evidence............................................................................................................62 

5.0 Local Dust Control ...........................................................................................................................63 

6.0 Laboratory and Field Data ................................................................................................................67 

7.0 Summary and Conclusions ...............................................................................................................69 

8.0 Reference ..........................................................................................................................................71 

 

 

Figures 
Figure 1.  24-hour PM10 readings for April 8, 2009 .....................................................................................10 
Figure 2.  Surface analysis for 12Z April 8, 2009 (6 AM MST April 8) (from NCDC, SRRS Analysis and 

Forecast Charts ..............................................................................................................................11 
Figure 3.  Surface analysis for 00Z April 9, 2009 (5 PM MST April 9, 2009) (from NCDC, SRRS Analysis 

and Forecast Charts .......................................................................................................................11 
Figure 4.  500 mb analysis for 12Z April 8, 2009 (5 AM MST April 3, 2009) .............................................12 
Figure 5.  500 mb analysis for 00Z April 9, 2009 (5 PM MST April 8, 2009 ...............................................12 
Figure 6.  Flagstaff, Arizona sounding analysis for 00Z April 9, 2009 (5PM MST April 8 2009) ...............13 
Figure 7.  Grand Junction, Colorado sounding analysis for 00Z April 9, 2009 .............................................13 
Figure 8.  Albuquerque, New Mexico sounding analysis for 00Z April 9, 2009 ...........................................14 
Figure 9.  Surface  analysis for 2310Z April 8, 2009 (4:10 PM MST April 8, 2009) ...................................15 
Figure 10.  Friction velocities in meters/second from the NOAA NCEP North American Model with 12   

kilometer grid spacing at 18Z April 8, 2009 .................................................................................16 
Figure 11. Friction velocities in meters/second from the NOAA NCEP North American Model with 12 

kilometer grid spacing at 0Z April 9, 2009 ...................................................................................17 
Figure 12.  18:45 Z April 8, 2009 (11:45 AM MST April 8, 2009) MODIS AERONET Sevilleta Subset - 

Terra 250m True Color satellite imagery ......................................................................................18 
Figure 13.  18:00 Z April 7, 2009 (11:00 AM MST April 7, 2009) MODIS AERONET_Sevilleta Subset - 

Terra 250m True Color satellite imagery on a clear day with light winds ....................................19 
Figure 14.  Smoke Text Product from the Satellite Services Division - Descriptive Text Narrative for 

Smoke/Dust Observed in Satellite Imagery through 0102 Z April 9, 2009 ...................................20 
Figure 15.  23:09 Z April 8, 2009 (4:09 PM MST April 8, 2009) Web camera picture looking east from the 

San Luis Regional Airport, in Alamosa, Colorado ........................................................................22 
Figure 16.  16:45 Z February 21, 2012 (9:45 AM MST February 21, 2012) Web camera picture looking 

east from the San Luis Regional Airport, in Alamosa, ..................................................................23 
Figure 17.  U.S. Forest Service, April 8, 2009, 3 PM Weminuche Wilderness Area image looking 

southwest from the Shamrock site east of Durango, Colorado ......................................................24 
Figure 18.  U.S. Forest Service, Weminuche Wilderness Area Baseline Image looking southwest from the 

Shamrock site east of Durango, Colorado ...................................................................................25 



 3 

Figure 19.  Dust-on-Snow Deposition Events Log at the Senator Beck Basin Study Area on Red Mountain 

Pass, Colorado .............................................................................................................................26 
Figure 20.  NOAA HYSPLIT 14-hour back trajectories for Alamosa, Colorado, from 10 AM, MST April 8, 

2009 .............................................................................................................................................27 
Figure 21.  Output from NOAA HYSPLIT back trajectories in Figure 15 overlaid on 18:45 Z April 8, 2009

 .....................................................................................................................................................28 
Figure 22.  NAAPS forecasted surface dust concentrations  and optical depth for11 AM and 5 PM MST 

April 8, 2009 ................................................................................................................................36 
Figure 23.  NAAPS forecasted surface dust concentrations  and optical depth for11 PM MST April 8, 2009

 .....................................................................................................................................................37 
Figure 24.  Precipitation 3/1/2009 ï 3/31/2009 ( ...........................................................................................39 
Figure 25.  Percent of Normal Precipitation 3/1/2009 ï 3/31/2009 ...............................................................39 
Figure 26. Winslow, Arizona March 2009 Record of River and Climatological Observations ....................40 
Figure 27. Winslow, Arizona April 2009 Record of River and Climatological Observations ( ....................41 
Figure 28.  Calculated Soill Moisture Anormaly for April 7, 2009 ...............................................................42 
Figure 29.  Drought status for the western U.S. on March 31, 2009 .............................................................43 
Figure 30.  Alamosa, Colorado daily precipitation amounts for March 2009 Record of ...............................44 
Figure 31.  Alamosa, Colorado daily precipitation amounts for April 2009 Record of Climatological 

Observations ................................................................................................................................45 
Figure 32  Alamosa PM10 Time Series for March and April, 2009 ...............................................................48 
Figure 33  Alamosa PM10 Time Series for 2009 ...........................................................................................49 
Figure 34. Breckenridge PM10 Time Series for 2009 ....................................................................................50 
Figure 35.  Breckenridge PM10 Time Series for 2004 - 2009 ........................................................................51 
Figure 36.  Steamboat Springs PM10 Time Series 2009 .................................................................................52 
Figure 37  Alamosa PM10 Seven Year Time Series .......................................................................................53 
Figure 38. PM10 Histogram for Alamosa Municipal Building Site ...............................................................55 
Figure 39. Monthly Alamosa Municipal PM10 Box and Whisker Plot .........................................................56 
Figure 40. Annual Alamosa Municipal PM10 Box and Whisker Plot ............................................................57 
Figure 41. Annual Alamosa Municipal PM10 Box and Whisker Plot, Reduced Scale...................................57 
Figure 42. PM10 Histogram for Alamosa Adams State College Site .............................................................58 
Figure 43. Monthly Alamosa ASC PM10 Box and Whisker Plot ...................................................................58 
Figure 44. Annual Alamosa ASC PM10 Box and Whisker Plot.....................................................................59 
Figure 45. Annual Alamosa ASC PM10 Box and Whisker Plot, Reduced Scale ...........................................59 

 

Tables 
Table 1.  Wind and weather observations for Winslow, Arizona, reported by the University of Utah 

MesoWest site for April 8, 2009 .....................................................................................................29 
Table 2.  Wind and weather observations for Hopi, Arizona, reported by the University of Utah MesoWest 

site  for April 8, ...............................................................................................................................30 
Table 3.  Wind and weather observations for Window Rock, Arizona, reported by the University of Utah 

MesoWest site  for April 8, 2009 ....................................................................................................31 
Table 4.  Wind and weather observations for Gallup, New Mexico, reported by the University of Utah 

MesoWest site for April 8, 2009 .....................................................................................................32 
Table 5.  Wind and weather observations for Farmington, New Mexico, reported by the University of Utah 

MesoWest site for April 8, 2009 .....................................................................................................33 
Table 6.  Wind and weather observations for Cortez, Colorado, reported by the University of Utah 

MesoWest site for April 8, 2009 .....................................................................................................34 
Table 7.  Wind and weather observations for Alamosa, Colorado, reported by the University of Utah 

MesoWest site for April 8, 2009 .....................................................................................................35 
Table 8. Elevated PM10 Concentrations in Colorado on Days Before, During, and After the April 8, 2009 

Regional Dust Storm .......................................................................................................................47 
Table 9. Alamosa PM10 Monitoring Data Summary .....................................................................................53 
Table 10. Percentile Values for High PM10 Concentrations in Alamosa and Other Significant Colorado    

Sites ...............................................................................................................................................53 
Table 11. Month and Year PM10 Monitoring Data Summary........................................................................54 



 4 

Table 12. PM10 Speciated Filter Results ........................................................................................................60 
Table 13. PM10 ñBut Forò Test using Typical Concentrations ......................................................................60 

 
 

Attachments 
 

Attachment A - Grand Junction, Colorado, Blowing Dust Climatology 

Attachment B - Weather Warnings and Advisories for April 8, 2009 

Attachment C - Final Natural Events Action Plan For High Wind Events, Alamosa, Colorado  



 5 

1.0 Introduction  
 

1.1 PM10 Standards  
 

In July 1987, the U.S. Environmental Protection Agency (EPA) promulgated National Ambient 

Air Quality Standards for Particulates with an aerodynamic diameter of 10 microns or less 

(PM10). This is a size range that can affect the upper airways and can be inhaled into the alveolar 

regions of the lungs. The standard has one form, a 24-hour standard of 150 ɛg/m3. The annual 

arithmetic mean standard of 50 ɛg/m3 was revoked on October 17, 2006. The 24-hour standard is 

attained when the expected number of exceedances for each calendar year, averaged over three 

years, is less than or equal to one. The estimated number of exceedances is computed quarterly 

using available data and adjusting for missing sample days. A data recovery of 75 percent is 

needed for each calendar quarter to be considered a valid quarter of data. This standard was 

modified in by EPA in July 1997, but was subsequently nullified back to this form in May 1999. 

 

1.2 Event Overview 

 

On Wednesday April 8, 2009, Alamosa, Colorado, recorded an exceedance of the twenty-four-

hour PM10 standard with a concentration of 157 ug/m3 at the Alamosa Municipal Building 

monitor.  The Colorado Department of Public Health and Environment (CDPHE), Air Pollution 

Control Division (APCD), has prepared this report for the U.S. Environmental Protection Agency 

(EPA) to demonstrate that the elevated PM10 concentrations in Alamosa and other areas of 

Colorado and the exceedance of the National Ambient Air Quality Standard (NAAQS) for PM10 

at Alamosa were caused by a natural event, specifically a dust storm. It will be shown that this 

exceedance and the high PM10 readings are the consequence of a dust storm in the Four Corners 

area. This event meets the criteria outlined by the final ñTreatment of Data Influenced by 

Exceptional Eventsȱ Rule (72 FR 13560). This report and the analysis and data contained within 

it show that this exceptional event passed the four required tests (a) through (d) under 40 CFR 

50.14 (3)(iv). These tests are:  

 

(a) The event satisfies the criteria set forth in 40 CFR 50.1(j) which requires that an exceptional 

event ñaffects air quality, is not reasonably controllable or preventable...ò and that such events are 

ñ...natural event[s]ȱ.  
(b) There is a clear causal relationship between the measurement under consideration and the 

event that is claimed to have affected the air quality in the area.  

(c) The event is associated with a measured concentration in excess of normal historical 

fluctuations, including background; and  

(d) There would have been no exceedance or violation but for the event.  
 

Elevated 24-hour PM10 concentrations were recorded across Colorado on April 8, 2009. All of the 

noted April 8, 2009 twenty-four-hour PM10 concentrations were above the 90
th
 percentile 

concentrations for their locations. The Alamosa concentration is nearly equal to the 99
th
 

percentile, and a conservative estimate of the dust storm contribution to the total concentration is 

116 ï 123 ɛg/m3. This is evidence that the event was associated with a measured concentration in 

excess of normal historical fluctuations including background. But for the dust storm to be 

described in detail in this report, there would have been no exceedance on this day in Alamosa.  
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This exceedance was the consequence of strong gusty winds ahead of a deep low pressure with a 

trailing cold front, in combination with dry conditions, which caused significant blowing dust 

across parts of Arizona, New Mexico, and Colorado. These winds were partly the result of a 

developing low pressure centered over southwestern Idaho with a cold front trailing to the south 

as well as a second low pressure system over east central Colorado.  Strong winds aloft which 

mixed down to the surface in the deeply-mixed surface boundary layer also contributed to this 

exceedance. Surface weather analyses show an area of low pressure affecting the Four Corners 

region. The pressure gradient around the low contributed to strong gusty surface winds across 

much of Arizona, northwest New Mexico, and southwest Colorado. Upper winds in the area 

bounded by Flagstaff, Arizona, Grand Junction, Colorado, and Albuquerque, New Mexico were 

46 ï 63 mph on April 8, 2009. Gusts of 23 to 49 mph were recorded across almost all of western 

Colorado, northern New Mexico, and northeast Arizona on March 8. These speeds are above the 

thresholds for blowing dust identified in EPA draft guidance and in detailed analyses completed 

by the State of Colorado.  

 

EPAós May 2, 2011 draft Guidance on the Preparation of Demonstrations in Support of Requests 

to Exclude Ambient Air Quality Data Affected by High Winds under the Exceptional Events Rule 

states ñEmpirical evidence shows that a sustained wind speed of 25 mph is typically the minimum 

wind speed needed to entrain particles from many stable surfaces ...ȱ In addition, in both eastern 

and western Colorado it has been shown that wind speeds of 30 mph or greater and gusts of 40 

mph or greater can cause blowing dust (see references for the Natural Events Action Plan for 

High Wind Events ï Lamar, Colorado and the Technical Support Document for the January 19, 

2009 Lamar Exceptional Event and Attachment A - Grand Junction, Colorado, Blowing Dust 

Climatology at the end of this document). For this blowing dust event, it has been assumed that 

sustained winds of 25 mph and higher or wind gusts of 40 mph and higher can cause blowing dust 

in northeast Arizona, northwest New Mexico, and southwest Colorado. 

 

Climatological data for March and April shows that most of the Four Corners area had received 

less than normal precipitation for the period of interest.  Soils in many areas of the Four Corners 

region had below normal moisture, and northeast Arizona was abnormally dry.  Winslow in 

northeastern Arizona received only 0.05 inches of precipitation during the 30 days prior to April 

8.  This total is well below the approximate threshold for blowing dust conditions at Hopi 

identified in the analysis contained in Attachment A.  Both wind speeds and soil moisture in the 

Four Corners area and northeastern Arizona were conducive to the generation of significant 

blowing dust. 

 

Friction velocities calculated for the region also help to explain why blowing dust originated in 

the Four Corners region.  Even undisturbed desert soils normally resistant to wind erosion will be 

susceptible to blowing dust when friction velocities are greater than about 1.0 to 2.0 meters per 

second. High values were present within the Little Colorado River Valley and Painted Desert 

region of northeast Arizona where satellite imagery shows the eruption of large plumes of 

blowing dust.  Note that blowing dust will typically only occur where these values are high and 

the soils are dry and not protected by vegetation, forest cover, boulders, rocks, etc.  This is why 

blowing dust occurred in the desert and more arid areas of northeast Arizona, southwest and 

south-central Colorado, and northwest New Mexico on April 8, 2009.  Friction velocities were 

high enough for dust from undisturbed soils in many areas of south-central and southwestern 

Colorado, including the western sections of the arid San Luis Valley upwind of Alamosa.  The 

high friction velocities and the data on soil moisture conditions presented elsewhere in this report 

prove that this dust storm was a natural event that was not reasonably controllable or 

preventable. 
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Satellite imagery shows large plumes of southwest to northeast trending blowing dust in the 

Painted Desert and Little Colorado River Valley region of northeastern Arizona and in northwest 

New Mexico on April 8, 2009.  Backward trajectories, wind streamline analyses, and surface and 

upper-level wind patterns show that this dust would have been transported into Colorado on April 

8, 2009.  Northeastern Arizona and the Four Corners area is an area shown in Attachment A to be 

a significant source region for blowing dust transported into Colorado. Multiple sources of data 

and analyses of past dust storms in this area prove that this was a natural event and, more 

specifically, a significant natural dust storm originating in northeastern Arizona and 

northwestern New Mexico and spreading into southwestern and south-central Colorado. But for 

the dust storm on April 8, 2009, this exceedance would not have occurred.  

 

The Center for Snow and Avalanche Studies (http://www.snowstudies.org/index.html) has been 

studying the effects of desert dust deposition on snowpack albedo and snowmelt in the San Juan 

Mountains of Colorado. The centerós log of events lists April 8, 2009, as one of twelve Dust-on-

Snow events for the 2008/2009 water year. Web cam photos from Alamosa and the Shamrock site 

in southwestern Colorado support the conclusion that widespread blowing dust was present on 

April 8, 2009.  NOAAós Satellite Service Division also describes blowing dust stretching from 

Arizona into southwest Colorado on. Multiple reports substantiate the conclusion that this was a 

natural event. But for the dust storm on April 8, 2009, this exceedance would not have occurred.  
  

http://www.snowstudies.org/index.html
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2.0 Meteorological Analysis of the April 8, 2009 

Blowing Dust Event  
 

On Wednesday April 8, 2009, Alamosa, Colorado, recorded an exceedance of the twenty-four-

hour PM10 standard with a concentration of 157 ug/m3 at the Alamosa Municipal Building 

monitor.   Elevated readings were recorded at the Alamosa Adams State College monitor with a 

twenty-four-hour PM10 concentration of 135 ug/m3, the Breckenridge monitor with a twenty-

four-hour PM10 concentration of 101 ug/m3, and the Mount Crested Butte monitor with a twenty-

four-hour PM10 concentration of 56 ug/m3 as seen in Figure 1.  The twenty-four-hour PM10 

concentrations at the Alamosa Municipal Building, Alamosa Adams State College, and 

Breckenridge, are above the 90
th
 percentile concentrations for their locations.  The Mount 

Crested Butte twenty-four-hour PM10 concentration is above normal fluctuations.   This is 

evidence that the event is associated with a measured concentration in excess of normal historical 

fluctuations including background. 

 

This exceedance and the elevated readings were the consequence of strong gusty winds ahead of 

a deep low pressure with a trailing cold front, in combination with dry conditions which caused 

significant blowing dust across parts of Arizona, New Mexico, and Colorado.   The prefrontal 

winds were partly the result of a 1000-millibar surface low pressure centered over southwestern 

Idaho with a cold front trailing to the south as shown in the 12Z April 8, 2009 (5 AM MST April 

8, 2009) surface analysis in Figure 2.  This low pressure moved to the northeast into Montana, 

and a second 995-millibar low pressure formed over east central Colorado as shown in Figure 3 

the 0Z April 9, 2009 (5 PM MST April 8, 2009) surface analysis.   

 

These surface features were associated with a strong upper level low moving into the Great Basin 

which is shown in Figure 4, the 500-millibar analysis for 12Z April 8, 2009 (5 AM MST April 8).  

There was a localized wind maximum of 60 to 80 knots over Arizona.  Once the morning 

inversion broke, the momentum associated with these winds would have mixed down to the 

surface and enhance the prefrontal winds associated with the strong low pressure systems and 

cold fronts in Figures 2 and 3.  Figure 5 is the 500-millibar analysis for 0Z April 9, 2009 (5 PM 

MST April 8) which shows that the upper level low had became an open wave and lifted to the 

east northeast.  The upper level winds in the area bounded by Flagstaff, Arizona, Grand Junction, 

Colorado, and Albuquerque, New Mexico, were 40 to 55 knots.   

 

Figures 6 through 8 show the afternoon soundings at Flagstaff, Arizona, Grand Junction, 

Colorado, and Albuquerque, New Mexico.  Flagstaff had mixing to about 7,000 feet above 

ground level (AGL), while Grand Junction and Albuquerque had mixing of 15,000 to 18,000 ft 

AGL.  Winds in this mixed layer ranged from 30 to 50 knots.  These winds and the associated 

momentum were mixed down to surface enhancing the surface winds caused by the pressure 

gradient associated with the cold fronts and low pressure systems in Figures 2 and 3.  Figure 9 is 

the UCAR surface map for the Denver area at 23:10Z April 8, 2009 (4:10 PM MST April 8).  It 

shows almost all of western Colorado, northern New Mexico, and northeast Arizona with winds 

gusting between 23 and 49 mph.  There is reduced visibility at several stations with Farmington 

reporting 6 miles and haze, Cortez has reduced visibility of 9 miles, and Alamosa has reduced 

visibility of 7 miles.  

 

EPAôs May 2, 2011, draft ñGuidance on the Preparation of Demonstrations in Support of 

Requests to Exclude Ambient Air Quality Data Affected by High Winds under the Exceptional 

Events Ruleò indicates that a 25 mph minimum threshold wind speed is necessary to entrain 



 9 

particles from stable surfaces.  In Eastern Colorado it has been shown that wind gusts of 40 mph 

or greater also cause blowing dust (see reference for the Natural Events Action Plan for High 

Wind Events ï Lamar, Colorado and the Technical Support Document for the January 19, 2009, 

Lamar Exceptional Event and Attachment A - Grand Junction, Colorado, Blowing Dust 

Climatology at the end of this document).  It is assumed that sustained winds of 25 mph and wind 

gusts to 40 mph can cause blowing dust in Colorado, New Mexico, and Arizona.  It will be shown 

that these wind conditions were met at many of the weather stations in the affected states on April 

8, 2009. 

 

In a 1997 paper ñFactors controlling threshold friction velocity in semiarid and arid areas of the 

United Statesò (Marticorena et al., 1997), the authors have characterized the erodibility of both 

disturbed and undisturbed desert soil types.  The threshold friction velocity, which is described in 

detail in this paper, is a measure for conditions necessary for blowing dust and is higher for 

undisturbed soils and lower for disturbed soils. 

 

Friction velocities have been calculated for 18Z April 8 (11AM MST April 8) and 0Z April 9 (5 

PM MST April 8) using the NARR NAM12 model (data source: 

http://nomads.ncdc.noaa.gov/data.php?name=access#hires_weather_datasets ).  These friction 

velocities are shown in Figures 10 and 11, respectively.   According to Marticorena and coauthors 

(1997), even undisturbed desert soils normally resistant to wind erosion will be susceptible to 

blowing dust when threshold friction velocities are greater than about 1.0 to 2.0 meters per 

second.  These figures show that a wide area of Arizona, New Mexico, and southwest Colorado 

had friction velocities above 1.0 meters per second.  High values were present within the Little 

Colorado River Valley and Painted Desert region of northeast Arizona where satellite imagery 

shows the eruption of large plumes of blowing dust.  Note that blowing dust will typically only 

occur where these values are high and the soils are dry and not protected by vegetation, forest 

cover, boulders, rocks, etc.  This is why blowing dust occurred in the desert and more arid areas 

of northeast Arizona, southwest and south-central Colorado, and northwest New Mexico on April 

8, 2009.  Friction velocities were high enough for dust from undisturbed soils in many areas of 

south-central and southwestern Colorado, including the western sections of the arid San Luis 

Valley upwind of Alamosa.  The friction velocities shown in Figures 10 and 11 and the data on 

soil moisture conditions presented elsewhere in this report prove that this dust storm was a 

natural event that was not reasonably controllable or preventable. 

  

Figure 12 is a portion of the 18:45Z April 8, 2009, (11:45 AM MST April 8) MODIS AERONET 

Sevilleta Subset - Terra 250m True Color satellite imagery.  Streaks of blowing dust across 

portions of northeast Arizona and northwest New Mexico are outlined in black.  A forest fire is 

visible on the Mogollon Rim in Arizona.  The smoke from this fire is outlined in grey.  Figure 13 

is a portion of the 18:00Z April 7, 2009 (11:00 AM MST April 7) MODIS AERONET Sevilleta 

Subset - Terra 250m True Color satellite imagery on a clear day with light winds.  This imagery 

is presented to show the contrast between a day with blowing dust, April 8, and a day with no 

blowing dust, April 7.  The Smoke Text Product  from NOAAôs Satellite and Information Service 

(Descriptive Text Narrative for Smoke/Dust Observed in Satellite Imagery through 0102 Z April 

9, 2009, 6:02 PM MST April 8) 

(http://www.ssd.noaa.gov/PS/FIRE/DATA/SMOKE/2009/2009D090102.html) presented in 

Figure 14 describes blowing dust in northeast Arizona and northwest New Mexico stretching 

across Colorado and into northeast Colorado.  The time of the text narrative was seven hours after 

the observation time for the satellite imagery in Figure 12. 

http://nomads.ncdc.noaa.gov/data.php?name=access#hires_weather_datasets
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Figure 1.  24-hour PM10 readings for April 8, 2009. 
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Figure 2.  Surface analysis for 12Z April 8, 2009 (6 AM MST April 8) (from NCDC, SRRS 

Analysis and Forecast Charts http://nomads.ncdc.noaa.gov/ncep/NCEP ). 

 

 
Figure 3.  Surface analysis for 00Z April 9, 2009 (5 PM MST April 9, 2009) (from NCDC, SRRS 

Analysis and Forecast Charts http://nomads.ncdc.noaa.gov/ncep/NCEP ). 

http://nomads.ncdc.noaa.gov/ncep/NCEP
http://nomads.ncdc.noaa.gov/ncep/NCEP
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Figure 4.  500 mb analysis for 12Z April 8, 2009 (5 AM MST April 3, 2009) (from NCDC, SRRS 

Analysis and Forecast Charts http://archive.atmos.colostate.edu/ ). 

 

 

 
Figure 5.  500 mb analysis for 00Z April 9, 2009 (5 PM MST April 8, 2009) (from NCDC, SRRS 

Analysis and Forecast Charts http://archive.atmos.colostate.edu/ ). 

http://archive.atmos.colostate.edu/
http://archive.atmos.colostate.edu/























































































































