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GOALS

Develop long records (500+yrs) of total water year
flows at collaborator/manager selected stream gage
locations

Use the records to test and optimize current flow
management operations with State and Federal
Water Managers

Contextualize projections of future streamflow and
snowpack change with paleohydrologic records

Project Website: Missouri River Paleohydrology Project



https://www.usgs.gov/centers/norock/science/multi-century-perspectives-current-and-future-streamflow-missouri-river-basin?qt-science_center_objects=1#qt-science_center_objects

The River System

Norton et al., 2014



The Upper Basin

Norton et al., 2014



BOR Basin Study Area

Norton et al., 2014



How do we reconstruct streamflow from tree rings?
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Progress to date

 Tree-ring data set generated
— Over 100 records added to the ITRDB

e Streamflow data set compiled

— 49 naturalized records basin-wide (31 headwaters , 18 main stem)

e Reconstructions at 31 headwaters gages, averaging
1163 years in length.



Data Contributions
* Tree Ring Data

— QOver 50 different collectors
— Over 30 years of collection effort
e Naturalized Streamflow Data

— 10 contributors
— Over 100 years of streamflow gaging



What data did we use to Reconstruct Flows?
e Tree-ring chronologies - 375
e Naturalized streamflow records - 31

S 375‘ Tree-Ril\g Chro&mlogies
AL :
npee 31 USGS Gage Lgcations

| 3

A

& Natural Flow Gages 0 205 410 820

A Tree-Ring Sites Kilometers




Tree Ring Database
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Tree Ring Database
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Tree Ring Database
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Final Streamflow Database Entire Basin






Preliminary Results

CV_R.Squared CV Prediction Error Start Year
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Preliminary Results - Droughts



Preliminary Results - Droughts

Dust Bowl [>



Preliminary Results - Pluvials

1960 - 1990 Pluvial [>



Preliminary Results



Integrating paleo-reconstructions into a basin
study

Statistical disaggregation of annual flows to daily flows

U

Routing of paleo flow data through RiverWare model

U

Testing of current flow management operations by State and
Federal Water Managers

U

Outcomes used to draft the BOR’s upper basin Impacts Assessment
(End of year) and Basin Study (Next September).

Publication of upper Missouri streamflow reconstructions
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