A PROTOTYPE STREAMFLOW DROUGHT EARLY WARNING
SYSTEM FOR THE COLORADO RIVER BASIN

Data-Driven Drought Prediction Project Team:

Hydrological drought impacts are widespread and recurring.
Scientists on the Data-Driven Drought Prediction project are using
machine learning models to develop early warning drought
prediction capacity at regional and national scales. Pilot work is
focused on streamflow drought onset, duration and severity
prediction for gaged and ungaged areas of the Colorado River
Basin region.
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Data Visualizations lllustrating How Streamflow Drought Is Identified & Quantified
Five droughts that changed history

What is streamflow drought?
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i B L f,__“-‘ "S- - Y 2 - The U.S. has a long history of droughts that have caused water-related problems for humans and ecosystems. But in the last 100 years, five
V (ew ‘t he -' ' A ’ periods of drought stand out in their effects on agriculture, wildfires, and streamflow (McCabe et al. 2022). Scroll through the timeline to
. Normal Meteorological ~ Agricultural Streamflow see when and where these major drought periods occurred at USGS streamgages (USGS Streamgage Network) across the lower 48 states.
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into and through streams. Reduced streamflow
has significant impact on plants, animals, and
humans. When streamflow levels are unusually
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Each bar shows the __— .
duration of drought at a How to read this timeline

single gage. The talier and
darker the bar, the longer
the drought event was.

low, this is defined as streamflow drought. But
what does "unusually low" really mean?

This timeline shows the 2,000
most severe streamflow
drought events at USGS
streamgages over 100 years
(What is Streamflow Drought?).
The map above shows all of the
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Behind the Scenes: Modeling Streamflow
Percentiles using Machine Learning

425 CRB region streamflow gages

with 40-year record (1980-2020)

Static and time-varying model inputs
aggregated to a common geospatial dataset

(Simeone, 2022)

2

(Wieczorek and others, 2023)

[ 0,7, 14, 30,60, and 90-day forecasts ]

Regression
Boosted regression trees

Long short-term memory networks (LSTMs)
Recurrent graph convolution networks (RGCNs)

Classification
Boosted regression trees
LSTMs
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How Deep Learning
Models are Used for

Streamflow Drought Prediction
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Sample Model Performance for one Streamgage Location

| Example site: USGS 09112500 - East River at Almont, CO |

Variable Percentile Model (KGE: 0.66, 20% Cohen’s Kappa: 0.59)
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Use Cases:
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The LSTM model is a type of
recurrent neural network that
iIs designed to learn from
sequential data (e.g., natural
language, time series). The
python open-source package
NeuralHydrology (Kratzert and
others, 2022) was used for all
model training.

* Retrospective predictions: Linking to ecological and

socioeconomic datasets to examine the effects of

* Operational forecasts: Displayed on internal USGS
forecasting web map for testing and user feedback
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