Mountain System
and
Plant Community

Monitoring

San Juan Mountains

Chris Landry i}g RS g
Center for Snow and Avalanche : .

_ Studies Colorado Plateau  : -
Silverton, Colorado Bl '

.

o

www.snowstudies.org

; {%I

# . I-'
: e i
e



Mountain System Monitoring

2001

2005

GLOBAL
CHANGE

IGBP REPORT 49 GTOS REPORT 28

IHD P

IHDP REPORT 13

Intzmaticnal Glzbal Inematicnal Human Dimensiof
Geosphere-Bicsphners Terresirial Obsendng Programme on Glebal

2006

Programme Systam Ervironmental Changes

Global Change and
Mountain Regions

The Mountain Research Initiative

Nmpphgwﬁwibwam

Climate Ci‘iange and America’s West

Anticlpating Challenges to Western Mountain Ecosystems and Resources

The Consortium for Integ—cui'zd Climate Research in
Western Mountains
(CIRMQUINT)

Juty 2006




Center, For, Snow and Avalanche Studies - Silverton, Colorado - Windows Internet Explorer

Jaf - La

L= ) i w

@ & |§, snowstudies, org b

File Edit View Favorites Tools Help

X Norton-  ([3safeweh - (@) ldentity Safe - x & -
-. - e - -

x Go gk: | s _’Search More 2> @ snowst.,, ‘\

b4 IQ - W <|> n Facebook ~ (CETMEEERGTNTEES] | 8 | Amazon iy YouTube D 56 Denver, CO ~ E‘ CHN ~ Fun Games - Celebrity = &ﬁ Options  +

{;‘f Favorites {5 % USG5 Real-Time Water Data... & | Cenker For Snow and Avala... & | ORCA - Login Climate science & Fistful of d... r_‘ SEE snow-on LIDAR survey ... f‘_‘ SBE snow-off LIDAR survey ... S8 Dust storms implicated in Co...

ﬁ - B =1 géa v Page~ Safety = Tools = @v

'_fé Center For Snow and Avalanche Studies - Silverton, C...

\ CENTER FOR
2 ) SNOW & AVALANCHE

STUDIES
‘ Facilities =

AboutUs =

‘ Friends, Funders & Partners =

‘ Data -

‘ Home ‘ News & Pubs v

MONITORING SNOW DRIVEN MOUNTAIN r— i |
SYSTEMS Al

Climate change researchers around the world have recognized

mountains as a sensitive bellwether of global change, where 'system

responses’ are more transparent and perhaps quicker to present than in

lower elevation urbanized or rural settings. —

The CSAS has created the Senator Beck Basin Study Area infrastructure,
in an alpine headwater catchment near Red Mountain Pass in the San
Juan Mountains, to complement other North American mountain system
monitoring sites such as the Niwot Ridge Long-Term Ecological Research
Site in the Front Range near Boulder, Colorado.

Additionally, in 2004 the Colorado Natural Heritage Program performed

a 55,000 'baseline inventory' of the Senator Beck Basin plant

communities for the CSAS. That project was designed to facilitate repeat inventories at regular 5-year intervals in
order to detect changes in the Basin's plant species and their distribution. See 2009 baseline study report.

As seen in this photograph, our extensive sensor arrays must endure the rigors of winter {and summer} at high
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SENATOR BECK BASELINE STUDY
In order to facilitate interdisciplinary snow system
research, CSAS contracted with the Colorado Matural 4
Heritage Program to perform a 'Baseline Study' of the
plant communities in the SBBSA to be repeated every 5
years. The original study was conducted during the
summer of 2004 and was repeated in 2009. The complete
5-year repeat 2009 report (pdf) and original 2004 Species
List {xls) are available for download.
ALY
Colorado Natural Heritage Program botanist Peggy Lyon =
(right) and Mational Park Service botanist Julie Crawford cataloged plant species inside a 0.1 m2 Daubenmire frame
on transect #11, located near the SBSP.
Altogether, twenty-three 100" transects were performed, at three general elevations - twelve in the alpine tundra,
six at/near the krumholz line, and the remaining five in the subalpine. This map (USG5 "Ironton, Cole” quadrangle)
indicates the location of the southern (or eastern) end-point of each of the twenty-three 100' transects.
survey menuments were placed at each end-point of each transect to facilitate repeat studies. Coordinates were
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CSAS under
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2009 Repeat Study Team
Peggy Lyon, Dawson White — CNHP

Sara Simonson — NREL, CSAS

Julie Crawford - Consultant

| for 2009 Repeat Study
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Senator Beck Study Plot - 12,200



Draba borealis habitat
July 10, 2009




Plant Community Status Plant Species Status
Caltha leptosepala G454 Besseyaritteriana G3G4S354
Acomastylis rossii herbaceous G4SU Draba crassa G3S3
vegetation
A. rossii / Bistorta bistortoides G4G5S4 | Draba graminea G2S2
S5
A. rossii / Trifolium sp. G3S3S4 | Draba streptobrachia G3S3
Ligusticum porteri / Vicia G3S3 Erigeron G4S4
americana melanocephalus
Picea engelmannii / A. rossii G3?SU Erigeron G4S4
krummholz pinnatisectus
Salix arctica/A. rossii G454 Minuartia macrantha G3S3
Salix planifolia/ Caltha G454 Packera crocata G4S3S4
leptosepala
Packera G4s4
dimorphophylla
Podistera G3S3
eastwoodiae
Potentilla subjuga G4S3?
Ranunculus G4S354
macauleyi
Trifolium attenuatum G3G4S354

Table 1 (NatureServe 2009). Plant communities and species tracked by the Colorado Natural Heritage Program found
within the Senator Beck Basin long-term vegetation transects during the 2009 survey. Conservation status is designated
by a letter reflecting the appropriate geographic scale of the assessment (G = Global, N = National, S = Subnational),
followed by a number from 1 to 5 (1 = critically imperiled, 2 = imperiled, 3 = vulnerable to extirpation or extinction, 4 =
apparently secure, and 5 = demonstrably widespread, abundant, and secure).



: Belt — Elevation
Plant Species
Transect(s)

Calamagrostis Upper - 12 12,150’ (3,703m)
canadensis
Carex microptera Upper - 11 12,320’ (3,755m)
Carex rossii Middle - 6 12,080’ (3,682m)
Descurainia incana Middle - 3 12,020’ (3,664m)
Dugaldia hoopsii Middle - 4 12,040’ (3,670m)
Qeranlum ) Middle - 6 12,080’ (3,682m)
richardsonii
Ligusticum porteri Middle 2 & 4 12,070’ (3,679m), 12,040’ (3,670m)
Luzula parviflora Upper -7,8,10 12,670’ (3,676m), 12,730’ (3,880m),

P Middle - 4 13,030’ (3,972m), 12,040’ (3,670m)
Oxypolis fendleri Middle -3 & 4 12,020’ (3,664m), 12,040’ (3,670m)
Ranunculus Middle - 4 12,040’ (3,670m)
inamoenus

: s Upper - 12 12,150’ (3,703m), 12,020’ (3,664m),
Stellaria crassifolia Middle - 3 & 6 12,080’ (3.682m)
Thalictrum fendleri Middle - 3 12,020’ (3,664m)

Table 3. Species found in above treeline transects of the Senator Beck Basin long-term
vegetation study area in 2004 and/or 2009 that are known primarily from subalpine
environments; locations where they were recorded.
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composition between the two readings, mean total vegetation cover increased greatly from 2004
to 2008 in all three belts (Figure 7). Fepeated Measures Analysis of Variance verified these
differences {(p=0.0001; Figure 8).

Mean Species Richne:

Toain s

Figure 3. Mean species richness by Figure 4. Repeated measures ANOYA showing mean
transect in 2004 and 2003 in the Senator species richness changes fram 2004 to 2009 in the
Beck Basin long-term vegetation transects. Senator Beck Basin long-term vegetation transects.
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Figure 5. Mean Shannon Diversity Index by Figure 6. Repeated measures ANOYA showing mean
transect in 2004 and 2009 in the Senator Beck | Shannaon Diversity Index changes fram 2004 to 2005 in
Basin long-term wegetation transects. the Senator Beck Basin long-term vegetation transects.
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Climate change researchers around the world have recognized

mountains as a sensitive bellwether of global change, where 'system

responses’ are more transparent and perhaps quicker to present than in

lower elevation urbanized or rural settings. —

The CSAS has created the Senator Beck Basin Study Area infrastructure,
in an alpine headwater catchment near Red Mountain Pass in the San
Juan Mountains, to complement other North American mountain system
monitoring sites such as the Niwot Ridge Long-Term Ecological Research
Site in the Front Range near Boulder, Colorado.

Additionally, in 2004 the Colorado Natural Heritage Program performed

a 55,000 'baseline inventory' of the Senator Beck Basin plant

communities for the CSAS. That project was designed to facilitate repeat inventories at regular 5-year intervals in
order to detect changes in the Basin's plant species and their distribution. See 2009 baseline study report.

As seen in this photograph, our extensive sensor arrays must endure the rigors of winter {and summer} at high
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September 7, 2011
WY 2011 Total 1,400 mm




	Slide Number 1
	Mountain System Monitoring
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19

