Method of spatial temperature estimation influences ecohydrologic modeling in the Western Oregon Cascades
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Temperature Interpolation Methods

m Data used to derive minimum/maximum temperature lapse rates

Mean adiabatic lapse rate; temporally constant mean temperature

R Sk lapse rate of -6.5 °C km™

2PT-LOW Linear daily temperature from local paired point meteorological station
Interpolation measurements: CS2MET (low elevation) and VANMET (high elevation)

2PT-MID Linear daily temperature from local paired point meteorological station
Interpolation measurements: GSMACK (mid elevation) and VANMET (high elevation)
Non-linear, L - N .

GRID-50 spatially distributed using 50 meter PRISM derived grids

GRID-800 o2 Temperature estimated using 800 meter resolution PRISM derived grids

spatially distributed

We assume here that the GRID-50 scenario is the most physically realistic of the temperature scenarios because
it is derived using PRISM at a fine resolution by using more than 30 temperature sensors within the basin

To Local effect of T-interpolation method may be
S T ZeTiowTna more substantial at the watershed scale — the
Eeo 2oTMD Tmax effect of the T-interpolation method is small
§ R relative to long-term seasonal patterns.
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seasonal variation than Tmin.

Post-calibration streamflow estimates are relatively b FT-Lon
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Thus “general” streamflow performance may not be o -~ GRID-800
sensitive to the T-interpolation method used. N M”*W’ Sweamfow
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3 = uAR  m GRD-SO
2 2°T-LOW O GRID-500 Average monthly streamflow for water years
& 1991-2000 for all temperature interpolation

scenarios.
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Metrics that specifically examine snowmelt
periods and interannual variation in minimum
flows, however, do show sensitivity to T-
interpolation approach even after calibration.
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Table lists seasonal (Spring/Fall) streamflow
performance metrics of each temperature
scenario for water years 1991-2000.

Spring, March-April-May

Scenario  RMSE (mm) Bias (%) Average # Days removed from observed DofCM RMSE (mm) Bias (%)

0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

MALR 16.8 18.3 20 later 11.9 -216
2PT-LOW 16.7 -1.0 10 earlier 8.4 -1.3
2PT-MID 8.8 0.9 12 later 8.0 6.5
GRID-50 73 -3.7 3 later 73 5.6
GRID-800 113 -7.8 9 later 78 -4.5

variables are significantly different
across T-interpolation approaches.
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= The mechanisms behind these
differences are complex and reflect
the influence of temperature on the  +Snow accumulation/melt influence timing and magnitude of growing season water
combination of interacting controls _ availability, but surprisingly larger snowpack (MALR) did not resultin greater NPP

N 8 « The fine resolution i0 (GRID-50) estir fally reduces later
on growing season water use and  summer PP and scenarios We note that
NPP —including available water late  although GRI close to those obtained using
g GRID-50, the NPP estimates from GRID-800 are substantially larger than all other scenarios.

L « Similar winter/spring NPP and transpiration fluxes suggest spring T estimates are not a

VPD and respiration. G

cena Mean Annual NPP | Std Dev of Annual Mean Annual Std Dev of Annual
(gCm NPP (g C Transpiration (mm yr) | Transpiration (mm yr)
450 230 580 80

August

Transpiration (mm day ™)
Transpiration (mm day™")

relative to the linear
treamflow statisti

MALR
2PT-LOW 930 80 730 30
2PT-MID 900 120 760 80
GRID-50 520 130 500 40
GRID-800 1440 80 790 50
Conclusion
Given calibration, all temperature interpolation methods yield bl of daily sti
However - The temperature interpolation strategy used infl soil ibrati

that “Good” streamflow performance can be misleading....

Seasonally specific streamflow metrics, such as the timing of center of mass of streamflow and basin-
averaged SWE estimates, are more sensitive to T-interpolation approaches. Model estimates of means
and inter-annual variation (climate sensitivity) of eco-hydrologic fluxes (NPP and transpiration) show
substantial variation across T-approaches

This. itivity of NPP to the interpolation approach used (including which “type”
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of method is used, station locations and resolution in the gridded case) has implications for climate
change model predictions of forests as carbon sinks, and forest vulnerability to drought and other
climate related stressors.




