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Approach
Compute SWE from Calibrated Enhanced CETB
Brightness Temperature (CETB)
Compare CETB data with coarser Ground
resolution microwave SWE products and Observations
modeled SWE
Evaluate progression of March 2009 snow

|
ripening and melt event
Examine data to determine if melt signals 2009

can be detected
Clear melt
signal?
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Observations Snow Water Equivalent (SWE)

+ Climate Data Online (CDO) . TP
NOAA Daily Summaries: Precipitation, Snowfall SnOW Data ASSlmllathn SyStem

» Integrated Surface Dataset (I1SD) (SNODAS)
NOAA hourly time series: Precipitation « NOAA: CONUS 1 km

« North Dakota Agricultural Weather Network (NDAWN) « Advanced Microwave Scanning

NDSU hourly time series: Temperature (air, soil), Precipitation Radiometer for EOS (AMSR-E)
« USGS Stream Gauges — discharge « NASA: Global 25 km

Parameter-elevation Relationships on » Special Sensor Microwave Imager

Independent Slopes Model (PRISM) (SSM/I)
 DMSP: Global 25 km

« Calibrated Enhanced Brightness
Temperature (CETB)

* NASA: Global 3.125 km

» Oregon State daily grids: Temperature, Precipitation CONUS 4 km
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Definitions

Snow Water Equivalent (SWE)
Passive microwave remote sensing
Brightness temperature (Tg)

e

Amount of water contained
within the snowpack

= I, =isnow: height
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Passive microwave remote sensing

Passive Sensor

Low energy (large pixel size)

Unaffected by cloud cover and day/night

Daily measurement of passive microwave signhals since 1987
Periodic gaps of spatial coverage due to orbit

1pm 10 pm 100 pm 1 mm

Wavelength
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Passive microwave remote sensing

Passive Sensor

Low energy (large pixel size)

Unaffected by cloud cover and day/night

Daily measurement of passive microwave signhals since 1987
Periodic gaps of spatial coverage due to orbit
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Brightness Temperature (Tg)

Snow emissivity

Scattering of signal when
wavelength is on the order of
snow grain size

SWE is proportional to the
difference between two
frequencies — one that
scatters and one that doesn’t

Any liquid water in snow
eliminates scattering of signal
and SWE estimate goes to
Zero
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Calibrated Enhanced Brightness Temperature

NASA MEaSUREs CETB Microwave Daily
EASE-Grid 2.0 Brightness Temperature
ESDR

Long-term record of higher-resolution
passive microwave data than previously
available

AMSR-E: 36 GHz (3.125km), 18 GHz (6.25km)

Compute SWE using empirical algorithm
(Chang 1987, Armstrong & Brodzik, 2001)

Evaluate 2009 event for melt signals in the
microwave data (indicated by sharp
decreases in SWE data; (Schroeder, 2018))

SWE (mm) = 4.77 * (T T 5)
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Study Area: Red River of the North (US)

IIHHIJ
S TATES

Riverine flooding is difficult to predict
due to complex hydrological
processes

Red River flows north

Ice jams

Flat — slope of Y% ft per mile
NWS River Forecast Center (RFC) uses
Community Hydrologic Prediction
System (CHPS) model to predict
flooding

zlevation (m, msli)
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Results — Sheyenne
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Results — Buffalo
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Results — Park River
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Results — Park River
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Results — Park River
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Conclusion

Spatial relationship between air temperature and passive
microwave SWE estimates

Microwave signal response to wet snow corresponds to timing of
discharge increase

Although shallow and flat, the RRN ripening pattern shows a melt

signal along the main stem first, and later at higher elevations

CETB seems to show higher resolution reasonable estimate of melt
signal
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Next steps

SWE melt algorithm (Schroeder, 2018)
Look closer at MODIS SCA, SNODAS snow melt
Initialize hydrologic model with CETB data

E: CRKMS - Glacial Ridge, MN
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