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1. Introduction

East canyon wind events are notorious for the@angjth and sudden onset in New Mexico’s Rio
Grande Valley. Locations below canyons opening the valley from the east commonly
experience surface winds at speeds from 15 to 25w gusts around 35 mph during east
canyon wind events, and these gap winds can be sitaiger depending on the strength of the
surface pressure gradient and other factors. Abatigtheir gusty nature, east canyon winds can
significantly impact aviation operations in the Atjuerque area because of the turbulence and
wind shear they produce within the lowest few tlamuksfeet of the atmosphere. Their quick
development also forces changes in runway usagetlathe Albuquerque International Sunport
(Sunport) and Albuquerque’s Double Eagle Il Airp@buble Eagle). Furthermore, east canyon
winds can produce significant crosswinds on takantf landing at Double Eagle. Forecasters
at the Albugquerque National Weather Service Fotg0#ge are knowledgeable on both the
development and impact of east winds on the Sunpottiess is known about east winds at
Double Eagle. Therefore, this study focused oretstdnding the development and impact of
east canyon wind events on Double Eagle Il Airpdit. help weather forecasters, Double Eagle
management, and pilots better anticipate east ewmedts and their impacts, this report quantifies
and describes the effects of 14 east wind evenBouible Eagle Il Airport. The report begins

by explaining the methodology used to obtain aralyae the data. Then, results are discussed
and findings are summarized.

2. Methodology

This study examined hourly wind reports from 14teasiyon wind events in the Rio Grande
Valley to better understand the development anchonhpf east canyon winds at Double Eagle |l
Airport. The period of study covered the perioohfir2002 through 2005. Hourly wind reports
from the Double Eagle Automated Weather Observiygjesn (AWOS) are archived starting in
2002 by the National Climatic Data Center (NCDChjles observations from the Sunport
Automated Surface Observing Systme (ASOS) areablaiffor a longer period. The short
overlap limited the period of study. Because weatiservations at the Sunport respond quickly
to the development and demise of east canyon wintte Rio Grande Valley, Sunport weather
observations were obtained starting in 2002 totilenumerous east wind events for potential
study. With around 34,000 hourly wind reports, $umport’s data set was much larger than the
hourly data set from Double Eagle, which only corgd around 21,000 hourly wind reports.
The much greater number of missing wind reportsftbe Double Eagle Il AWOS was a
significant limitation of this study.

East wind events were identified using hourly witada available from both airports. First,
Sunport observations of generally east wind$ (6030) with speeds greater than or equal to 15



m/s (29.2 kt) for at least one hour were considei®drrounding observations were included
until they trended below 9 m/s (17.5 kt) and/orirtkigections trended away from the generally
easterly direction (i.e., out of the 50 130 range). The events for which Double Eagle alsb ha
data were included in the study. The number oh&s/mcluded in the study was increased by
searching the Sunport data set for the top 34veiast gusts within the range %6 130, and
identifying other events with matching data at Dieubagle 1l Airport. Twelve east wind events
for which data was available at both airports (dahg events with missing data) were originally
selected for study. Two east wind events that wedwduring June 2007 were later added to the
list of events for study, even though the strerdttine June 2007 events did not rank them
among the top east wind events at the SunportleTlatbelow) lists the dates and hours of the
14 east wind events examined. (The number of eweith matching data could possibly be
doubled or tripled given time for further researespecially since data for 2006 and 2007 is now
available).

East Wind Events Studied

03/16/02 01-17 UTC

03/22/02 00-06 UTC

04/03/02 00-13 UTC

01/06/03 22 UTC

11/12/03 20 UTC - 11/13/03 22 UTC
02/12/04 02-23 UTC

03/11/04 04-23 UTC

03/20/04 21 UTC — 03/21/04 13 UTC
04/03/04 19 UTC — 04/04/04 22 UTC
06/03/04 06-18 UTC

05/26/05 01-17 UTC

07/26/05 23 UTC — 07/27/05 19 UTC
06/27/07 04-10 UTC

06/28/07 04-11 UTC

Table 1. Dates and times of data that was analyzédr the 14 Rio Grande Valley east wind
events.

Using observations from all 14 cases simultanequslyd roses and wind gust roses were
plotted for both airports (Fig. 1) with Lakes Eronmental’'s WRPIot View (Version 5.3). A
wind rose depicts the percentage of time that timel Wwlows from various directions and the
percentage of time that the wind blows at certaimges of speed. A wind gust rose depicts the
same information using wind gust data. The wirgksoand wind gust roses illustrated wind
direction and wind speed tendencies for both aispduring east wind events. Additionally,
wind speed frequency distributions were plottetian graphs using Microsoft Excel (Fig. 3).
These bar graphs further illustrated the tenderafi@nd speed and wind gust strength at both
airports during east wind events. Results aregntes in the next section.

Finally, to better understand the impact of eastdw@vents on aviation operations at Double
Eagle Il Airport, the crosswind component of thetained wind and wind gusts on both of
Double Eagle’s runways for each hourly wind repmed in the study was calculated. The



crosswind component is the portion of the wind gethat is perpendicular to the runway. The
frequency distributions of the crosswinds weretplb{Fig. 4) using Microsoft Excel to illustrate
the strength of crosswinds on both runways.

3. Results and Discussion

In this section, wind direction and wind speed tmales at Double Eagle Il Airport during the
14 east canyon wind events are first described ¢berpared to the better understood east wind
tendencies of the Albuquerque International Sunplketeorological and physical reasons for
these tendencies are also proposed. Additionaibgswind data from the east wind events is
documented to help aviators and forecasters hatgrstand the impact of east wind events on
Double Eagle operations. As an aid Fig. 1 displaiygl roses and wind gust roses for Double
Eagle Il Airport and the Albuquerque InternatioSainport from the 14 east wind events, Fig. 3
displays the frequency distribution of wind speadd wind gusts for both airports, and Fig. 4
displays the frequency distribution of crosswindnponents from the sustained wind and wind
gusts for both of Double Eagle’s runways.
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Figure 1. Wind roses (top) and wind gust roses (limm) from Albuquerque’s Double
Eagle Il Airport (left) and International Sunport ( right) for the 14 east wind events studied.

a. Wind Direction Characteristics— Wind roses and wind gust roses for Double Eagte
the Sunport for the 14 east wind events are istt in Fig. 1. Wind direction data from
these 14 east wind events indicates: (1) Winds Ipilomarily from the southeast at Double
Eagle during east wind events, rather than thedsaesttion at the Sunport. (2) Double
Eagle wind direction also tends to be more varitiide winds at the Albuquerque Sunport
during east wind events. These wind direction @inectional-variability differences
between the two airports can be explained by diffees in their distance and direction from
Tijeras Canyon, and possibly also by the proximft{pouble Eagle Il Airport to the
volcanoes and escarpment of the Petroglyph Natidoalument.



Tijeras Canyon, located about 23 miles southeaBbable Eagle Il Airport and about 12
miles due east of the Albuquerque Internationalg®urn is the largest gap between the
Sandia Mountains and the Manzano Mountains. B@lSandias and Manzanos are north-
south-oriented ranges reaching over 10,000 feeteabwan sea level, and they form an
effective barrier against most easterly winds imgmg on Albuquerque and the Rio Grande
Valley. Terrain drops approximately 1,200 feetfrthe entrance of Tijeras Canyon on the
east slopes of the Sandia and Manzano Mountaitnetexit of the canyon into the Rio
Grande Valley west of the mountains. Acceleratiae to the force of gravity adds to the
impact of the pressure gradient force as cooldams$e air flows westward through Tijeras
Canyon, causing winds to flow into the valley fasten can be explained by the pressure
gradient force alone during east wind events. Mmgortantly, the funneling effect of
forcing air through the narrow canyon significardlygments the strength of east winds.
Double Eagle Il Airport is located on the oppogsige of the Rio Grande and Albuquerque
from Tijeras Canyon, just west of an escarpmentaarav of north-south-oriented volcanoes
that form the Petroglyph National Monument. Sitereain rises at the escarpment and
volcanoes, Double Eagle at an elevation of 5,887 deerlooks Albuquerque. In contrast,
the Albuquerque International Sunport is locatedantheast Albuquerque, on the same side
of the Rio Grande as Tijeras Canyon, at an elenatfd,300 feet. Photo 1 in the Appendix
shows Double Eagle II Airport in relation to thenfa Mountains and Tijeras Canyon, as
well as the Petroglyph National Monument. Photesi@ 3 (also in the Appendix) show the
volcanic cinder cones relative to Double EagleirpArt from slightly different perspectives.
Fig. 2 provides a topographic map of Tijeras Canyloa Rio Grande Valley, and the eastern
portion of the Petroglyph National Monument.

(1) Directional Tendency— Winds blow primarily from the southeast at DaBhgle
during east wind events, rather than the easthi&eSunport. The wind roses in Fig. 1
illustrate that prevailing winds blew from a sowbkeerly direction in 69.3% of the hourly
wind reports during the 14 east wind events at Do&agle. The bulk of the southeast
winds fell in the 120-140 range, which captured 51.4% of the hourly wincbrép
Double Eagle’s wind gust rose in Fig. 1 illustratiest wind gusts favored the southeast
direction during the east wind events even morevei, 91.6% of hourly wind gusts
coming from a southeasterly direction. The bulkhaf southeast wind gusts fell in the
120°-130 range, which captured 65.2% of the hourly windtgaports.

In contrast, Fig. 1 also shows that winds blew figenerally easterly direction in all of
the hourly wind reports during the 14 east windnés@t the Sunport. The bulk of the
east winds fell in the 96100 range, which captured 69.7% of the hourly wincbrép
The Sunport’s wind gust roses depict that wind ggsnilarly favored the 98100

range in 76.5% of the hourly observations.

The most compelling reason for Double Eagle’s witedislow predominantly from the
southeast during Rio Grande Valley east wind evisritgcause Tijeras Canyon is
located southeast of Double Eagle. The amounthieaPetroglyph National

Monument'’s volcanoes and escarpment influence wirettion readings by Double
Eagle’s Automated Weather Observing System (AWQ$%)certain. Following the
naming convention established in Photo 1 in theelplix, Vs is the largest of the 5
volcanoes rising to an altitude of 6,033 feet,dakd by \4 at 5,986 feet andvat 5,944
feet. Since the AWOS sits near 5,837 feet andlig @ little over a mile east northeast of



the largest volcano, it is possible that winds flagvaround or between this and the other
volcanoes may have some influence on wind directBoth wind roses and wind gust
roses in Fig. 1 depict the largest decrease imgineber of hourly wind reports between
any two adjacent directions occurring from 189110. Does volcano Yblock the
winds at 118, inhibiting their ability to reach the AWOS at thengle, and funneling
them into the 120and 130 radials? This would not only explain the sharprdase in
the number of wind readings from £20 110, but also help to explain the large
percentage of wind reports in the 22307 range and the spike of wind gusts at®.20
However, a dense network of wind measurement eqgnpmould need to be installed,
or a computer model would need to be developedralate the airflow in order to
verify this conclusion. Also worth considering amddeling would be the channeling
that the escarpment could be producing as winag dieer it from a southeasterly
direction (notice the southeast-to-northwest paoms in the portion of the escarpment
located southeast of the Double Eagle AWOS in Phnto

Likewise, the most compelling reason for the Sutipavinds to blow predominantly
from the east during Rio Grande Valley east winents is because Tijeras Canyon is
located due east of the Sunport. Examination@tadpographic map in Fig. 2 (below)
reveals that much of the canyon is oriented inréheast to southwest direction, before it
opens toward the west and southwest into the Raméx Valley. Since the flow is
directed toward the west and southwest upon leati@ganyon, locations west and
southwest of the canyon will tend to experienceé@nger and more persistent east wind
during east canyon wind events. Furthermore, thg8rt is almost twice as close to
Tijeras Canyon than Double Eagle, so winds leattegcanyon have less time to spread
or fan out in direction before reaching the Sunpdkutomated Surface Observing
System (ASOS). Since Double Eagle is located mash of Tijeras Canyon and out of
the main stream of the low level east wind, easyca winds need to spread in direction
toward the northwest in order to reach Double Ea§lpreading of the wind as it leaves
the canyon not only helps to explain the wind dimectendency at both airports during
east wind events, but also the variability of thadwdirection, which will be explained
next.
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Figure 2. Topographic map of Tijeras Canyon, the ® Grande Valley, and Albuquerque’s
two airports.

(2) Directional Variability — Double Eagle wind direction tends to be moreéaide than
winds at the Albuquerque Sunport during east wiehes. The wind roses in Fig. 1
indicate that prevailing winds blew from directiosthier than the most common
southeast directions (12040) in 41.1% of the hourly wind reports during theedast
wind events at Double Eagle. Similarly, wind gdisections varied from the most
common wind gust directions (12030 in 35.5% of gusting hourly wind reports at
Double Eagle. Conversely, winds at the Sunpomvifiem directions other than the
most common easterly direction {900 in only 30.3% of the hourly wind reports
during the east wind events. Wind gust directiainthe Sunport varied from the most
common wind gust directions (3Q0®) in only 22.8% of gusting hourly wind reports.

The greater variability of Double Eagle’s wind ditien and the greater persistence of the
Sunport’s wind direction during east canyon winéreg are again related to the distance
and direction of both airports from Tijeras Canyds the east canyon wind spreads



from its low level core in order to reach Doublegkea it tends to weaken and the
direction becomes more variable due to frictiorfdas within the lowest levels of the
atmosphere. Wind reports received by the Natigvadhther Service from locations
throughout Albuquergue during east canyon wind &sveonsistently reflect this effect in
weaker readings for locations further northwesTiggras Canyon. Additionally, friction
influences the east wind more significantly asaierrises west of the Rio Grande River,
and especially over the Petroglyph National Monunirenoute to Double Eagle.

Upon closer inspection, the Double Eagle wind iodecates that, aside from a generally
southeast direction, the next favored directiormiords during Rio Grande Valley east
wind events is from the north, with 11.1% of houslind readings from the 33@0°

range. Data from 2002 to 2006 indicates that Dealgle tends to experiences a light
north and north northwest wind late at night artd the early morning, as cooler and
denser air settles from higher terrain further mamto the Rio Grande Valley. During
sufficiently weak and sporadic east wind eventsrghmay be times when this drainage
wind is strong enough to overpower the east wifldémce at Double Eagle’s range from
Tijeras Canyon. During stronger east wind eveaitginage winds are less likely to
develop because the strong east winds keep the liwesphere too well mixed for
pooling and settling of cooler air to developislalso possible that northerly winds can
develop at Double Eagle during east wind eventsweast winds wash around the
northern end of the Sandia Mountains into the Rian@e Valley in a large eddy with a
strong northerly component to the wind flow in theinity of Double Eagle A dense
network of wind measurement equipment, and/or nigalemodeling of flow around the
Sandia Mountains, could confirm the significancéoth these possibilities.

Additionally, there was a small percentage of tithe.6%) that the Double Eagle AWOS
reported winds from directions other than genenadistherly and generally southeasterly
during the 14 events studied. This variability nhaye occurred at times when east
canyon winds weakened enough to allow other inffeenlike outflow boundaries and
smaller scale pressure gradients, to overridecsaston wind strength at Double Eagle’s
range from Tijeras Canyon. We will discuss therggth of east canyon winds at Double
Eagle Airport next.

*In private conversation with the author, pilotssdebed encountering these eddies in the wakeeoStdndia
Mountains on both their northern and southern eridss low level airflow pattern is associated with
significant wind shear in the Rio Grande Valleyidgreast wind events.



%

%

Double Eagle Il Airport Albuquerque International

0 - Sunport
45 - 42.9
40 1 60 1 49.3
35 1 50 - :
30 + |
25 - 20.8 40 31.3
20 - 15.6 X 30
1(5; 1 75 H H 85 20 - 14.7
. 1.9 2.8 10 1.9 1.9 ’_‘
g D T I:I T T T T T :I 1 0 O T 2 T — T — T T
Calm .6-4 41-7 7.1-11 11.1-17 17.1-21 >21 Calm .6-4 41-7 7.1-11 11.1-17 17.1-21 >21
Wind Class (kt) Wind Class (kt)
Frequency Distribution of Wind Speeds
Double Eagle Il Airport Albuquerque International

0 - 156 Sunport
45 4 —
404 35.3 100 1 94.6
35 - 80 -
30 -
25 1 60 4
20 19.1 <
15 - 40 7
10 n 20 4

51 0 0 0 H 0 0 0 0.7 4.7

O T T T T T 1 O T T T T == T

<=4 4.1-7 7.1-11 11.1-17 17.1-21 >21 <=4 4.1-7 7.1-11 11.1-17 17.1-21 >21
Wind Gust Class (kt) Wind Gust Class (kt)

Frequency Distribution of Wind Gusts

Figure 2. Frequency Distribution of wind speeds ashwind gusts at Double Eagle II

Airport and the Albuquerque International Sunport f or the 14 Rio Grande Valley east
wind events studied.

b. Wind Speed Characteristics- Wind speed data from these 14 east canyon wieadtg
indicates that east winds tend to be much stromgestjer, and more persistent at the Sunport
than they are at Double Eagle. The wind classuaqy distributions in Fig. 3 illustrate this
most clearly, with 80.6% of the Sunport’s hourlyndireports at or above 17.1 kt compared
to only 11.3% at Double Eagle. At 42.9%, the 11710 kt wind class was by far the most
common wind class observed at Double Eagle. Dobafge wind gusts reached the highest
wind class (greater than 21 kt) in 45.6% of obsgowna with gusts. Meanwhile, at 49.3%,

the highest wind class was the most common winssabdserved at the Sunport, and 94% of
the Sunport’s gusts reached the highest wind clBssing the east wind events studied, 32%
of the hourly wind readings from Double Eagle Irpgart reported gusts, compared to 70% at



the Sunport. Also noticeable in Figure 3 is théedence in the percentage of hourly wind
reports with calm winds at Double Eagle (7.5%) caneg to the Sunport (0%). The
percentage of calm winds, frequency of gusts, amility of wind directions at the two
airports (discussed above) indicate that when tleselop, east canyon winds are more
persistent at the Sunport, and that they tend todre sporadic at Double Eagle sometimes
changing directions or briefly calming.

As explained previously, the main reason for theténce in the strength of east wind
events and their persistence at the two airpodsiésto the fact that the Sunport is nearly
twice as close to Tijeras Canyon as Double Eaglé tlae Sunport is due west of the canyon
while Double Eagle is northwest. The Sunport ithemmain stream of the east wind at a
distance where the wind is stronger. Winds enaugreater friction as they spread from the
main stream in order to reach Double Eagle attadarange. This friction causes wind
strength to weaken and wind directions to vary mdketimes when the east canyon wind
weakens, winds at Double Eagle may become calnaear ehange direction due to other
influences like outflow boundaries, drainage winmssmall scale pressure gradients.

Double Eagle may also have weaker winds duringwiast events than the Sunport because
the Sunport does not have obstructions to thevaasitflow, like the volcanoes and
escarpment of the Petroglyph National Monumenlot®have reported that east and
southeast winds produce updrafts with significanbilence and wind shear along the
volcanoes and the escarpment, especially on th@agipend of Double Eagle’s Runway
17/35. If these obstructions to the low level varmdn impact airflow aloft, they should be
able to influence the strength of the surface waddfie AWOS location, which is only a

little over a mile northwest of the widest andeatlvolcano (¥in Photos 1 and 2).
Furthermore, aircraft approaching Runway 17/35 ftbesouth cross the main stream of the
east wind in the vicinity of Interstate 40 (I-4@)hich is due west of Tijeras Canyon at that
range. Since this runway approach encountersgarominds near 1-40, one would expect
greater turbulence and wind shear as the stronger nges over the escarpment. Again, a
computer model or dense network of wind measuregumpment would be required to
confirm and quantify the influence of the terramtbe wind speed and direction at Double
Eagle.

c. Crosswinds— According to the National Transportation Satgoard’s accident database,
60.7% of the weather-related aircraft accidentsabaurred in New Mexico between 1996
and 2006 were primarily attributed to strong andtgwinds or crosswinds. This is far more
than any other weather hazard. Because crosswosissuch a significant threat to aviation
safety, this study also examined the occurren@easfswinds at Double Eagle Il Airport
during the Rio Grande Valley east wind events. Almiquerque International Sunport uses
an east/west runway during east wind events, whitigates the impact of crosswinds.
However, this study found that Double Eagle’s rupwanfiguration can leave the airport
susceptible to significant crosswinds during edstivevents.

Fig. 4 (below) plots the frequency distributioncobsswind components for the sustained
wind and wind gusts on Double Eagle’s two runwdy®35 and 4/22. Crosswinds generally
have a greater impact on small aircraft, like thased at Double Eagle, than on large
aircraft. Nearly all small general aviation aifti@an operate safely with crosswinds under
10.5 knots. With 74.6% of crosswinds under 10.6t&nthe data indicates that Runway



17/35 has the fewest crosswind problems duringweiast events, compared to only 45.2%
on Runway 4/22. Crosswind components over 10.5skeen become problematic for small
aircraft, and crosswinds over 20 knots are esdgadahgerous. Fortunately, during the 14
east wind events studied, crosswind componentseo$uistained wind did not exceed 20
knots on Runway 17/35. However, 16.4% of wind giistd crosswind components greater
than or equal to 20 knots on 17/35. Because @etpendicular orientation to the southeast
wind that develops at Double Eagle during Rio Geavdlley east wind events, Runway
4/22 faired significantly worse, with 5.6% of sustad winds bearing crosswind components
greater than or equal to 20 knots and over 55%imd wusts exceeding that threshold. For
this reason, aviators have indicated they prefeiseoRunway 17/35 during east wind events.
However, as mentioned previously, using Runway 3 d{&ing east wind events exposes
aircraft more directly to wind shear and turbuleasesast winds rise over the escarpment
and volcanoes of the Petroglyph National Monument.
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Figure 3. Frequency distribution of crosswind compnents plotted by class (top) for the
two runways at Double Eagle Il Airport, from the 14 Rio Grande Valley east wind events
studied. The frequency distribution of wind gust cosswind components is also plotted
(bottom).

4. Summary

In this study, wind reports from 14 east canyondaenents in the Rio Grande Valley were
analyzed to better understand the developmentrapddt of east canyon winds at Double Eagle
Il Airport. The data revealed that east canyondsiblow from a southeasterly direction at
Double Eagle (128140), rather than an easterly direction like the Albegue International
Sunport (96-100). Double Eagle winds also tend to be weaker,dessy, and more variable
than winds at the Sunport during east wind evesuisietimes changing to another direction or
becoming calm. The data also showed that sigmificeosswinds can develop during Rio



Grande Valley east wind events at Double Eagleippdtt. Because of their tendency to gust
out of the southeast at this airport, Rio Grandideyaast wind events have a greater impact on
Runway 4/22 than on Runway 17/35. Using Runwa@3 will help pilots minimize the impact
of crosswinds during east wind events; howevenrsuskthis runway must also deal with greater
wind shear and turbulence on approach and landinguse it is located very closely along the
escarpment and volcanoes of the Petroglyph Natidoalument (see Photo 1).

There are many reasons why east canyon wind eweptt Double Eagle 1l Airport differently
than the Albuquerque International Suport. Somi@imore important reasons discussed in
this report include: (1) Double Eagle is almostcevas far from Tijeras Canyon as the Sunport,
enabling frictional effects to more strongly infhee Double Eagle’s winds. (2) Unlike the
Sunport, Double Eagle is not located directly ia thain flow of the low level east wind exiting
Tijeras Canyon, and instead is impacted by anczaston wind that spreads in a northwesterly
direction prior to reaching the airport. (3) TWwcanoes and escarpment of the Petroglyph
National Monument lie between Double Eagle andrageCanyon, and probably block and
channel the east canyon wind to some extent bedaching the Double Eagle AWOS.

There appears to be too much missing data in #terfdal record of Double Eagle Il Airport weather
observations to determine accurately the percertbgast wind events that have a significant impact
Double Eagle; however, this information could pblsbe surmised by studying the frequency of east
wind events that occur at the Albuquerque Inteamati Sunport. This approach would require an
understanding of how strong east winds need td teeaSunport in order for them to reach
operationally significant levels at Double Eagldieh this study did not attempt to determine. Feitu
studies of east wind events at Double Eagle cooltk or triple the number of cases examined ® thi
study by considering events with weaker east wihda considered here, and by including data from
years after 2005. The archive of reliable DouldgIE 11 weather observations dates back to 2002.
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Appendix. Photos of Double Eagle Airport.

Photo 1. View of Double Eagle Il Airport looking ioward the east and northeast with the
Rio Grande, Albuguergue and Sandia Mountains in thebackground. Note the location of
the AWOS with respect to the volcanoes (V1 — V5) arithe escarpment (E) of the
Petroglyph National Monument. T points to TijerasCanyon. Not shown are the Manzano
Mountains south of Tijeras Canyon, and the Albuqueqgue International Sunport on the
southeast end of Albuquerque. Photo taken in Auga2007, courtesy of Gary Hoe.



Photo 2. View of Double Eagle Il Airport looking oward the Southeast. The southern
four volcanoes referenced in Photo 1 are also eviae Photo taken in August 2007,
courtesy of Gary Hoe.

Photo 3. View of Double Eagle Il Airport and the rorthern three volcanoes looking toward
the north and northeast. Photo taken in August 20D, courtesy of Gary Hoe.



