Chemicall composition! ofi stream Water in mixed alpine & subalpine waternsheds

at'the Eraser Experimentall Eorest; Colorado
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In high-elevation watersheds, variability in streamwater chemistry, Gordon 2745 1537  56.0 66.4 37.2 2.8 29854 094 5935 0.05 0.73
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nutrients and carbon respond to complex spatial patterns in vegetation, Mine 2506 164 465 66 26 42 14904 08 518 012 127
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soil and the physical environment. High-elevation watersheds are sensitive Lineh ss 1203 407 7on 285 4o 2251 om 7ves  oar 117
indicators of changing climatic conditions and atmospheric inputs to alpine East St Louls 9413 2009 309 250 77 31 5883 050 9322 046 172
and treeline ecosystems. Greater understanding of interactions between ey e e w2 o2 00 e e 070 Lm0 oue
terrain features and watershed processes will lead to better monitoring of s e Br 9 %2 o 2z 2908 04 a2 02 00
ecosystem change in complex mountainous terrain. . .
U Fool 129.4 1.6 1.2 0.00 0.0 1.5 17.95 0.14  122.25 0.83 2.31
L:::: F::l 307.3 1.6 0.5 0.0 0.0 2.8 3.62 0.07 15.08 0.92 2.56
1 H North Deadh: 21.0 0.0 0.0 0.0 0.0 0.0 19.51 0.21 107.20 0.76 217
At the Fraser Experimental Forest in central Colorado, we analyzed Alder e 275 00 00 00 00 00 172 ol 994 07 176
streamwater in 19 headwater tributaries of the Fraser River and locations Monik 27 00 00 00 00 00 995 0I8 €663 081 203

along the river’s main stem. We also developed terrain models and
hydrological distance surfaces to characterize upland and riverine
geomorphic variability in order to develop basin-wide characterizations of
factors that regulate biogeochemical and hydrologic processes. This
method accounts for non-linear relationships between spatiall licit
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1000 ha with an average area . Terrain Analysis sl e Barin NOVI
of 315 ha. Individual tributaries Brightness, greenness, ar?d wetness analyses are a prqduct of th‘e £ R
. Tassel Cap Transformation based on PCA-like techniques. This ) Eosqe-om 5
span .as mth as 1000 m in procedure reduces the spectral dimensionality of the 7 Landsat Streamwater Nitrogen =0 V= ONEx 4TS oe
elevation with an average of TM bands into 3 bands that explain ~98% of the spectral *Nitrate concentrations in the 5 basins with " 035 040 o045 030 035 060
624 m of relief.  Treeline variability. : o > 40% alpine cover are 10X higher than the other 13 basins.
averages 3482 m elevation and Z“gh"‘e“: s°'\'} m°t'“t‘,"e dY"am‘C§t£]75°{° °fl"arf'lab't"t‘/) - *Nitrate comprised 75 to 94% of the total dissolved nitrogen in the five high
reenness: egetation vigor without soll reflectance intluences 2 2 q
ranges from 3242 to 3654 m. (15% of variabiligty). 8 nitrate streams, but it was Ieoss than half <?f TDN in the gtherf.
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The individual tributaries are Wetness: Soil/ canopy moisture relationships (8% of variability). ExPose,d rock represents 13 t0d37 /lo of thhe b;“;? irea. of]:he e .hl.gh basi
nested within the 8500 ha basin Radiation: A unitless index of potential solar influence (0= high nitrate streams compared to less than half that in the remaining basins.
g::gee d by USGSe St LouisaCraesek radiation to 1= high shade) from a raster algorithm and 10m *DON concentrations are 30% lower on average for the high nitrate streams.
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Station 09026500 located at NDVI: Normalized Difference Vegetation Index analysis is a ratio . . . . . .
39°54'36" N, 105°52'40" W and *In general, DOC concentrations were highest in basins with no or low alpine cover.
: G Mg Nt K ANC_ sof NOy *The basin with the highest DOC (Short Ck) had the greatest extent of valley
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2008). Upper Fool 740 sol W69l 04l 1039l 189 a6l 339l o bottom (5%), though this terrain attribute was a poor predictor of DOC
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The proportion of each study basin located above treeline ranges from O overicel 76 549 3271 U89 1209 234 493 45103 50 Exposed Rock . . Alpine
to 56%. The smallest basins did not extent above treeline, but there Mixed Parent Material - 12 In Alpine (%) b Greenness
was no consistent relation between basin size and alpine cover. For Mine o @2 1 a6 s 24 s naz 07 36 ™ < - g™
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Concentrations of major cations and anion were quantified by ion reamwater caicium an BIE [REEfUIENEa By DRI [DEleEs Wik ChiEiEmes

between basins containing sandstone and shale, those formed on
metamorphic material and basins with mixed geology.

*The extent of exposed rock and the spectral greenness of the Alpine explain 71
and 84% of the variability of streamwater calcium, respectively and
related similarly to ANC.

chromatography. ANC was measured by Gran titration to a 3.2
endpoint and pH and EC were measured using glass electrodes.
Dissolved organic carbon and TDN were determined by high-
temperature combustion catalytic oxidation




