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Fill and spill runoff

From: Tromp van Meervel

wrL st T I:-"'- T

d and McDonnell, 2006




Prairie landscape

Low permeability clayey till Undulating topography and
Numerous depressions



Dynamic contributing areas

Stichling and Blackwell (1957)



Dynamic contributing areas

Stichling and Blackwell (1957)



Implications for runoff generation
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Plots provided by Anna Cole and Gord Bell, AAFC



St. Denis NWA ponds

- Water depth in a pond at the end of
April was considered as the maximum
depth related to spring runoff. Spring
runoff volume was obtained from water
depths and a depth-volume relations
(Hayashi and van der Kamp, 2001).

- Gross drainage area extracted from
lidar derived DEM.

«  Arobust regression which
accommodates the skewness of the
data and is robust to the outliers was
adopted to estimate missing data.

«  Two nearby WSC stations; Magnusson

(O5MA021), Brightwater Creek

AB SK MB (05HG002)) with relatively large and
[ small effective drainage areas,
respectively, compared to the gross
Canada drainage areas.
USA

«  The cumulative November - April
precipitation in Saskatoon region was
obtained from Saskatoon A.



Filling Increases contributing area

* Runoff and precipitation signatures allude to
contributing area dynamics.

* Faster relative changes in runoff than
precipitation inputs imply either 1) more
efficient runoff from the same contributing
area or 2) a larger contributing area with the
same runoff efficiency
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Central Saskatchewan




Swift Current Ag Station Plots

AB SK

[
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MB

Spring runoff data from a small plot
(#3) with some topographic
patterns but no depression storage
characterizing a typical
southwestern Saskatchewan
hillslope (1962-2008).

Mosquito Creek near Pambrun
(05JB007) WSC station with large
effective drainage area relative to
the gross drainage area
(87.3km?/125km?).

The cumulative November - April
precipitation from Swift Current
CDA.



Southwestern Saskatchewan




Conclusions

* A signature of fill and spill behaviour is evident in parts of
the flow frequency curves derived from Prairie streams.

* This approach provides a straight forward means with
readily available data by which to determine the
frequency with which depressional storage is filled in a
catchment.

* Could be useful in determining which catchments are
prone to large changes in contributing area, and how
often. This information may prove useful for flood
preparation and/or nutrient transport studies



