- Long Term Verification Statistics for the Missouri River Based on 12 Daily Forecast Locations for the Period 1983-2013
~ NOAA/NWS Missouri Basin River Forecast Center Pleasant Hill, MO
" Lee W Larson (NWS retired) and Noreen 0. Schwein (NWS retired)
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The Missouri Basin River Forecast Center (MBRFC) issues daily forecasts on the mainstem Missouri River for navigation and water supply year-round and issues flood forecasts as needed . Verification statistics for 12 points on the mainstem Missouri River were produced using standard statistical measures to examine forecast accuracy. Included here are the annual Mean Absolute Error and Mean Error values for the period 1983 through 2013, which show an improving trend in the under-forecasting bias overjf

the period;, concurrent with modeling and computing advances and improvements in coordination and information sharing between stakeholders. Improved forecasts fac'ili,tate better decision support services and 'tr;,ansla/te to cost savings for interests along the Missouri River and downstl"e,am on th»é Mississippi.

This study examines collectively the long-term river forecast verification statistics for twelve daily forecast locations on the Missouri River from Sioux City, lowa downstream to Saint Charles, Missouri. This study covers the time period from Jan 1, 1983 through Dec 31, 2013 and focuses on forecast lead times of 24, 48, and 72 hours. The metrics used for this statistical analysis are correlation (scatter plots), distribution properties (standard deviation), and accuracy “error statistics” (mean absolute error andf}}
mean error). The paper also includes the topics of long term flows in the Missouri basin with regard to forecasting errors and the many changes in hydrologic modeling and forecasting that have taken place the past three decades. ) T\ ) T\ T\ T\ P G o\ S e\ P > R Z o Z o S Z A > Z A P P TR TSR TSR TSR 20 20
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. " NTrend lines for all three forecast days indicate that annual forecast error (MAE) and bias (ME) have decreased over the past 30 years. This decreasefl
Kansas City, MO | is likely due to more data, improved modeling and the inclusion of some quantitative precipitation forecasts (QPF) in the river forecasts. While thej 0.60 N~ SN e & AL w7 \ | ¢ Ai__ 2 Vi N P i A Y 4 — —N 60
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The Missouri Basin River Forecast Center (MBRFC) in Pleasant Hill, Missouri is responsible for providing river forecast services for the ' mDay 1(0-2 hours) W Day2 (24-48 hours)  mDay 3 (4872 hours) * * * ‘ ‘ ‘ | | | | | | | | | | | | | |
entire Missouri River basin and St. Mary River basin in Montana. The Missouri River has a length of about 2341 miles ( 3767 km) and is thell : : : g g g . . . : : : : - =w [ This plot shows the 24, 48 and 72- hour annual MAEs against the U.S. Geological Survey’s (USGS) annual mean discharge (KCFS) for the Missouri River at Hermann, Missouri. This location was chosen becausej
longest river in the United States. The headwaters begin along the Rocky Mountains in Montana and the river flows east and south to its}  BFrom 1983 thr"ou";qh 2000 o"rily the routine 'moi'n,i"‘rﬁig forecasts and the 24-hour time s'tep”v,éflues' were ‘archived. ;Sﬁ'tarting in"2001 the River Forecastl Fh"e Mis§ou_|ji_“River,f_low“at Hermann, Missouri integ}rateﬁs a_II f!ow_s |n the basi‘n"s:ince, it is the furthest downstream forecast point and near the mouth of the ri\./e,r. It is also far ‘e'nou_gh upstream from the mouth that ity -
confluence with the Mississippi River near St. Louis. The Missouri River spans all or part of ten states in America and part of Canada andfl -~ Rcenter (RFC) began 'archiving all forecasts that were issued throughout a given day and all time steps of the forecasts were saved: the REC wentll  }'S not significantly impacted by backwater from the Mississippi River. - For this plot the MAE values were recomputed by water e the van_nua,l‘mean_d'scharge._values _P"Q_V"d.ed.by the'" USGS ok ,.-cpmputgd by

drains about 530,000 square miles (1,372,694 km?) in the heartland of America. = o o o o o _Mfrom a 24-hour to a 6-hour time step. o s water year. The plot shows a clear relationship between the magnitude of the flow and the magnitude of the MAE for most years.
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