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Understanding and Forecasting
Variation on Water Levels

l
e

* We know that variability in
precipitation is strongly related
to changes in water levels.

 Hydrological models are best
answer but are very time
intensive, costly and usually
limited to smaller areas.

* (Can precipitation data be
interpreted to serve as the
expected water level given local
weather?
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Monthly Precip (mm)
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Maonthly z-score

1 Year Average Monthly Z Score
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1 Year Average Monthly Z Score
Cumulative Precip Deviation
and Water Levels Variation
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Monthly z-score

1 Year Average Monthly Z Score
Cumulative Precip Deviation
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Bayesian Structural Time Series
* Machine learning technique for time
series data forecasting

* Models the probability of the next step
based on past likelihoods

* Incorporates seasonal cycle

* Provides likelihood that that prediction
will fit the observation

* Predictor data can be added to
substantially improve the model.
* Precip deviations
* Monthly Precip
* Evapotranspiration
* Withdrawals
* Global weather indices
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Forecasted and Observed Water Levels at WS-19/08E/15-0008

- Time series data where
— Observed each observation is the
water level at a point in

4 time.
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Forecasted and Observed Water Levels at WS-19/08E/15-0008

— Fitted - Time series model is

— Observed estimated though 100’s or
1000’s of iterations where
each point represents a
probable levels given the
history of the monitoring

point and a seasonal cycle.
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Forecasted and Observed Water Levels at WS-19/08E/15-0008

- Model can be projected
"~ Fitted into the future and a
o credible range can be
estimated.
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Variation on Water Levels

Forecasted and Observed Water Levels at WS-19/08E/15-0008

— Fitted - Model projections can
— Observed be compared to
] observations and model

can be updated.

CEE L
000z |
canz
0410z |
S0z



I. ” Understanding and Forecasting
Variation on Water Levels

Thank You

For more information, contact

Bob Smail
608-267-3581
Robert.smail@wisconsin.gov
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