How desert
dust 1s
influencing

Colorado

Chris Landry

Center for Snow and Avalanche
Studies Silverton, CO

&
Tom Painter - Univ. of Utah

Andy Barrett - NSIDC




Dust Deposition in Colorado
Snowpacks

2003

February 22, 2003

February 2-3, 2003

April 2-3, 2003 |

i“:

é
. Ind

.'%nde.nce _

1999

<

rch 31, 1999

Pass

2004




February 22, 2003

February 2-3, 2003

Dugout Ranch Wind Speed

> & Apr2

/

| =
/ﬁ/v @ Fen
=

NOAA HYSPLIT MODEL

Backward trajectory ending at 00 UTC 02 Feb 03

EDAS Meteorological Data

Source % at 3792N 10773 W

40

112 110 108
Dugbut Ranch,

uT |

R

Senator Beck
Basin, CO

" 4 Feb22

=)
)]
1

Hourly Wind Spe
[m3]
(o}

4.0 4
2.0 4
n.a T T T T
10.0 300 a0.0 0.0 S0.0 110.0
Day of Year 2003




Observed Snowmelt

Swamp Angel Study Plot, Red Mountain Pass, CO

* 15 inches SWE May 20, 2003

* 0 inches SWE May 28, 2003




Dust Event Sources 2003-2007
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Senator Beck Basin Study Area
at Red Mountain Pass

Operated by Center for Snow and Avalanche Studies, Silverton, CO
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Snow Albedo Measurement
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Snowmelt Energy Budget

Dusty Snow Surface, Clear Skies — Senator Beck Study Plot 2005
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Reduced Albedo = Snowmelt “Forcing”
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May 24, 2006

Senator Beck Study Plot — 12,200
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South Platte

WILLOW PAREK SNOTEL for Water Year 2006
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Upper Colorado
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Lizard Head Pass — WY 2008

LIZARD HERD FARSS SNOTEL as of 01/720/2003
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Cubic Feet per Second

Senator Beck Basin Daily Discharge — WY 2006, 2007, 2008
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Rio Grande
BEARTOWM SMOTEL as of QBS0252007

¥ Provizional Data, Subject to Change %X
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May 26, 2008 — Swamp Angel Study Plot
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June 8, 2008 — Swamp Angel Study Plot *g: |




$  May 15, 2008 — McClure Pass |




McClure Pass — WY 2008

MC CLURE PRSS SHWOTEL as of 017202003
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Senator Beck Basin Daily Discharge — WY 2006, 2007, 2008
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May 13, 2008 — Park Cone
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Park Cone — WY 2008

FARK COME SMOTEL as of 017202009
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Schofield Pass — WY 2008

¥ Provisional Data, Subject to Change *¥X

sCHOFIELD PRS: SMOTEL for Water Year 2008
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June 9, 2008 — Senator Beck Study Plot
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CODOS Dust Updates & Alerts
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Colorado Dust-on-Snow Alert #8, June I, 2008

Pollowmg the expected boef pause in snowmelt disenssed in Alers #7 of May 24, all Snotel sites that we've
been monitorng this spring have showm a second steep declne m SWE during the past week Al sites
showred losses in SWE of equal or greater magnitude than the drop seen eaclier, in mid-May, and some sites
have reached “Snow All Gone (3AG). The substansal dust layer (composed of multiple, ‘merged’ layers) that
was temporaly covered by cleam new snow over the weekend of Aay 24% and 23% has extensively re-
emerged at the snowpack surface, fiest at lower elevations on all aspects, and more recently at the highest
elevations on even northerly aspects. Lingering patches of the May 23/24 storm snow stand in stark, boght
white comtrast o the surounding dicty snow, a3 seen in the May 3t photo belew, lookme westward at the
Senator Beck Bazin Study Area (far oght) and nearby terrain at Red Mounmin Pass, kbere in the San Juan
MMomntains.

The direct abzorption of selar emersy by this dust layer, in tandem with two pedods of suany weather and
warm ir temperatures, has produced two peLi.od< of much-greater-than-: -averige cites of mowmelt, as
compared to the 30-pear average rate of decline in SWE. This iz clearly evident in qmtel 2007 /2008 Warer

Year graphs around the State.  Thns, S SItES T i substanti

reater-than-sversge SWE values this season. most sites are also cusrently on 3 snowmelt trajectory that will
mesult in earlier-than-swerage dates of SAG (Snow Al Gone), some perhaps several weeks eardier than
average  Some lower elavation sites that have recently reached SAG on/about their average date have done
0 beginning with 2 much above-average season maximum SWE, under very high snowmelt rates.
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Colorado Dust-on-Snow Alert #9, June 8, 2008

As anticipated by NWE — Grand Junction, fresh snow and cool air ‘reset’ the snowmelt clock on Wednesday
and Tharsday of 1ast week; we received 16 mm of SWE in the Jenator Beck Basin Smdy Area, as 4-8" of new
1o, Tarping by elevation. We did not detect any fresh dust with this stoom here in our stady azea, and have
received no reports of fresh dust elsewhere. That fresh snow layer resulted in 2 temporary return to a high
albedo that, combined with cocler temperatures, dropped our Basin discharge from near 17 ofs on June 3 o
& cfs by Jone 6, a3 seen below, endmg our second major surge of snowmelt and stretching the dare of snow-
ill-gone (3AG) a few days further into the fumre. Following that low point in sweamflow on June 6,
however, the mew clean new snow gquickly succumbed o sunny skies and the absorption of direet solar
radiation by the underying dust, revealing the underying dirty snow surface onee again. Our third surge m
Hoors this seasen has now begum, a: of this wiiting, despite somewhat cocler air temperatures kere in the San
Jruans over the past weekend.

Senator Back Basin Hourly Discharge - 2008, 2007, 2008
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Based on our first-hand observation of extensive dust lapers in mid-May, it is our assumption that 3 simular
return to high albedo jeansed by new snow) occurred throughout mest of the remaining Colorade meountain
snowpack last Wednesday and Thu[s:la‘r followed by 3 sumilar, subsequent ablation of the clean new snow
and re-emergence of the underying ﬂ.u:rr snow suzfice. Some Central and Northem mountain areas may
have received addidenal snow showers on Saturday or Sunday, but net in ameonnts that will cause 2 pmlou.ged
return to high snovweover albedo values. Therefore, given that the carrent WWS — Grand Jor. 7-day forecast calls
for zenerally sunmy skies through Sunday, Tunpe 15" except for 2 brief disturbance on Wednesday the 11" and
temperamres at 10, 000" n the 60°s (except Wednesdzy and Thursday), another surge of dust-enhanced snowmelr is
axpected.
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Lizard Head Pass — WY 2008
/ Dust Events
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