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Introduction

The National Wea e's SNOw Data
Assimilation (SN(¢ delling and data
assimilation syst es daily, gridded estimates
of snow produc now depth (SD), and snow
water equivale at @ 2-km2 resolution for
conterminous October 2003, and for
Southern Ca December 2009. These products
could be uses t hydrologic modelling and
analysis. [1] of correct estimates of SD and
SWE in hyd odeling, is of great value for the
simulation rediction of flood events and
streamflo , estimates of SD and SWE by
SNODAS red with the observed ground-
measure a for sample study locations in
Eastern
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and SWE products of SNODAS against
the ¢ s for two watersheds with different land
use.
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SNODAS estimates by bias correction.
alysis of the SNODAS products for several
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Methods
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b) Bias-correction: cdf-matching
Matches the CDF of the SNODAS SWE and SD estimates to match

that of the observations.
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Case Study and Data

ample study locations are two watersheds with
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Snow depth evaluation: SNODAS against observations
Don river watershed

weather station: 26953 (elevation: 187 m)

weather station: 45967 (elevation: 125 m)

E R?2=0.7098 El 50 R? = 0.8479
-4 S 400 o
= ne
2 S 350
S (]
= I 300
5 2 250
& S 208
©
> E 150
A g 100
o —é 50

0 100 200 300 400 500 600 700 9

SNODAS snow depth (mm) Y 200 400 600

SNODAS snow depth (mm)

Madawaska river watershed

weather station 43923 (elevation: 360 m) weather station: 5170 (elevation: 330 m)
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SWE evaluation: SNODAS against observations

Don river watershed

weather station: 4841 (elevation: 198 m) weather station: 45967 (elevation: 125
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(d SNODAS SD: multiple comparison

The means of the

SWE outputs of
SNODAS for

different weather

stations are
meaningfully

different, with an

increasing trend

accordance with the
stations’ elevations.
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d SNODAS data adjustment: bias correction

(Don river watershed
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Discussion

For all weather stations there is a correlation of more than
0.9 between the SNODAS SWE and SNODAS SD.

The correlation is more significant between the SNODAS
and observed snow depth, rather than SNODAS and
observed SWE.

Comparing SNODAS products with the observations
indicates that values for both SNODAS SWE and SD are
overestimated, as large as twice, in comparison with the
observations.

By increasing the elevation, the correlations would be
decreased:

For SD, the highest correlation of 0.85 is observed for
station 45967 in the Don watershed with the lowest
elevation of 125 m, while the lowest values of correlation
(0.5-0.6) are for stations in the Madawaska watershed with
high elevations of up to 397 m.

For SWE, correlations for Don River watershed stations are
more than those observed for the Madawaska River
watershed (0.6 to 0.75 vs 0.4 t0 0.7), where more
correlations correspond to stations with lower elevations.
For Madawaska river watershed, SNODAS SD and SWE
products tend to be considerably high in April (even after
the mid-month) while in most the days in April, recorded
observation for the snow depth is zero or fairly low.

Some challenges and Next steps

Challenges:

Lack of stations with continuous observations all
over the watershed (e.g., Madawaska river)

In one of the Madawaska river watershed stations,
even after the bias correction the agreement
between the observations and SNODAS estimates is
weak.

SNODAS estimates include sublimation and snow
pack temperature as well. How to incorporate those
data in runoff estimation to check the reliability of
SNODAS data? How to do bias correction to those
data?

Next steps:

Investigating if other adjustment techniques can be
developed or used to modify the SNODAS estimates.
Investigating if a general equation can be developed
to adjust SNODAS SD and SWE for the whole
watershed.

Investigating if land use and elevation data could be
Incorporated in the adjustment process.
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