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Results: Precipitation Elasticity of Streamflow and P-Seasonality
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l.e. Hungry Horse subbasin. We used hydrological model
simulations from 19063-2003 and calculated streamflow sensitivities
and precipitation elasticity for the same period using observed
climate (case 1) and simulated climate (case 2). The runoff
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Fig 8 Precipitation elasticity of simulated streamflow using deterministic forcing (1960-2003) and
simulated forcing by 10 GCMs downscaled by two methods i.e. BCSD and MACA for the future
period (2010-99).
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Precipitation Elasticity of Streamflow

Following Sankarasubramanian et al. (2001), we used a non-
parametric estimator for precipitation elasticity of streamflow (Eq. 1)

ep = median (Qt _ ? * i) (1)

Pe—P
In the second part of our study, the multiple model outputs from 10
GCMs are combined using a weighted averaging method. In this
method, the inverse of the error variance of each model’s output for
each model cell is used to estimate the weight for that cell.

Study Area: Hungry Horse Subbasin (Columbia River)

In this study we selected Hungry Horse subbasin located in the

Fig 3 Discharge (monthly average) in the control period 1960-2003, with a 3 year spin-up, and in
2010-2040 based on two downscaling methods and two scenarios.
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Figure 3 shows that the uncertainty in summer discharge is high for BCSD data. There is

also a clear shift (earlier peak) in annual maximum summer discharges for both BSCD

and MACA data, RCP85 pathway in particular. However, there is not much difference
between simulated discharges using MACA-RCP85 and MACA-RCP45 data for the
periods 2010-2040 and 2040-2070 (Fig 4).
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Figure 5 shows the simulated monthly
discharges for the period 2070-2099 at
the outlet of the Hungry Horse

subbasin using VIC model and the

simulated

MACA for two pathways i.e. RCP45

inputs from BCSD and

and 85. The spread of the spaghetti

elasticity for MACA-RCP45, whereas MACA-RCP85 shows slightly decreasing

trend in precipitation elasticity.

Conclusion

- We found significant differences in simulated discharges, precipitation
seasonality and precipitation elasticity of streamflow using BCSD and
MACA datasets.

- The ranges in precipitation elasticity of streamflow using BCSD forcing
are higher than those for MACA showing the uncertainty in downscaled
forcing.

- We used precipitation elasticity of streamflow to asses the climate
change impacts on streamflow. However, other processes are also
important in streamflow generation and temperature and PET elasticity
of streamflow should also be considered to explain the changes in
streamflow dynamics.

- We used Jan-Dec period in our precipitation elasticity calculations.

Eastern Columbia River Basin as a test-bed since the performance of plots increases for far future

the hydrological model for calibration and validation period are good

(KGE-M of 0.92 and 0.84 respectively). The abbreviation, KGE, stands
for Kling and Gupta metric (Gupta and Kling, 2011)

However, the period Oct-Sept should also be tested as Fu et al (2007)
found better performance in elasticity estimation due to the higher
correlation between Q and P for the generic hydrological year definition
.e. the period from October to September as compared to Jan-Dec.
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lower than that in BCSD (not shown here). Simulated discharges using MACA data are
therefore smoother than those by using BCSD data. In addition to the changes in
simulated precipitation and streamflow series at Hungry Horse subbasin, we estimated
S e N v E precipitation elasticity of simulated streamflow using observed and simulated inputs

(Fig 8).
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