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Research Questions

* What is the role of ecosystem and seasonality on the major of sources and sinks of water
and solutes?

* How do runoff processes vary across a latitudinal/thermal gradient of alpine catchments?
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Last year......The EvapoTranspiration question

Forest Buckbrush Sparse Shrub
750 masl 1250 masl 1450 masl
White Spruce ~12-20 m %= Willow and Birch Shrubs <~1-3 m
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Environmental Drivers and Limits on Transpiration
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Soil and Vegetation Stable Water Isotopes
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What water is being utilized:
Seasonal Origin Index (SOI)

Seasonal origin index, in climates with even versus uneven precipitation amounts
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Seasonal Origin Index (SOI)

2020 - Cool, Wet

2019 — Warm, Dry

Buckbrush Sparse Shrub
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ake home points

* forests are reliant on snow
water inputs with the
potential to become
moisture stressed

* Species matter.
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Ecosystem controls on runoff and solute generation
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Wolf Creek Runoff
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Measured variability in flows

Spring 2021
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Measured variability in flows

Fall 2021
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Proportional Contributions by Sampling Event
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Proportional Contributions by Sampling Event
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Measured variability in salinity

Spring 2021
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Measured variability in salinity

Fall 2021
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Measured variability in dissolved organic carbon

Spring 2021
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Measured variability in dissolved organic carbon

Fall 2021
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Subcatchment Leverage

__-50 Production
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Subcatchment leverage is a spatially distributed mass balance for a particular solute.

Leverage = (Cs—Cp) X As 5 8 (1)
Ao Qo

Where the concentration of a solute at a subcatchment (C) and the outlet (C ) is multiplied by the subcatchment:outlet ratio of;
area (A) and specific discharge (Q).
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Synchrony and Spatial Stability

Spatial Stability = median[rcorr(Ct, Ctiit)]

High Synchrony and Spatial Stability High Synchrony and Low Spatial Stability
Temporal Synchrony = median [rcorr(C 5 Cs2 S)]

' W \/ \/ - Spatial Stability: Consistency of spatial
‘ patterns between surveys.

Low Synchrony and High Spatial Stability Lc;w Synchron},lf and Spatial IStabiIity | - SynCh ro ny: CO rrelation Of
concentrations between
subcatchments.

\/ - Temporal and Spatial CV indicates
higher variability across space than
across time.

- Spatial heterogeneity drives stable
patterns in chemistry.




Synchrony and Spatial Stability
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High spatial stability indicates the spatial patterns Temporal synchrony quantifies correlation between sites among
of chemistry remain consistent between surveys sampling events. High synchrony represents high correlation

between subcatchments over time.




ake home points

High similarity in relative flow contributions, and high spatial stability for stream chemistry across seasons and
flow conditions.

Higher intrinsic variability across space than across time, and high spatial stability in both flow and chemistry.

Seasonal patterns in flow and chemistry do little to alter the spatial patterns of flow and chemistry in WCRB.

The high spatial variability suggests that catchment biophysical heterogeneity is critical in understanding and
characterizing flows and chemistry in WCRB and presumably catchments in similar environments.
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Let’'s move to the Tombstone Range
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Can we utilize stable isotopes of water?
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Snowmelt and Snowmelt Isotopes
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STARR model (Ala-Aho et al., 2017, HESS)




Mixing models
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Storage Selection (SAS) Functions
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Utilize high-frequency comparative data
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