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7 years ago WFO-TFX asked the question:  
How good are the daily forecasts?

at that time  6 stations were looked at, these were:
GLGM8, SHLM8 & TOSM8 for Upper Missouri Forecast Group
CORM8, LIVM8 & BILM8 for the Yellowstone Forecast Group

using local verification software, MAE for each station on a monthly basis
for the years 1998 thru 2001 were computed

stats were looked at by station, by forecast group, and  all 6 stations
combined

also attempted a comparison to persistence

some additional data was added in 2004



Examples from 
the earlier analysis



SHLM8 
Marias River near Shelby, MT



Shelby  gage site … looking north along I-15
05/26/2008   stage ~10.8 ft



SHLM8 – Marias River near Shelby, Mt

Some regulation by Lower Two Medicine Lake, 
Four Horns Res, Swift Res and Lake Frances.  
Diversions for irrigation of about 50,000 acres 
upstream and 15,000 acres downstream of station.  
Estimate of noncontributing area:  518 sq.mi.

Currently the basin is modeled with two elevation 
zones, these are:

SHLM8UPR – abv 6500 ft to 8832 ft MSL
(upper zone is 5.8% of drainage area)

SHLM8LWR – ~3087 ft to 6500 ft MSL

Flood Stage   9.0 ft

Record :        June  20, 1975  18.21 ft    75,700 cfs
w/Swift Dam failure: June 9,1964    23.64 ft  241,000 cfs

2008    May 27, 2008       10.91     15,400E









2004

Stages range from
3.1 ft to 5.2 ft

Flows range from 
0.300 kcfs to 1.900 kcfs



2005

Stages range from
3.1 ft to 7.2 ft

Flows range from
0.300 kcfs to 5.200 kcfs



2006

Stages range from
3.5 ft to 6.6 ft

Flows range from
0.500 kcfs to 4.100 kcfs



Stages   2004 – 2006
Blue = FF
Red = FR

2004 – 2006  Flows 
Blue – FF
Red ‐ FR
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Flows 

Pearson’s Correlation

April – May 2004



Pearson’s Correlation

April – May 2005
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Pearson’s Correlation

April – May 2006

Stages   

Flows 





2004

2005 

2004 

Mean Absolute Error (MAE) 
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Mean Absolute Error (MAE) 
Flows

Red = FF     Blue = FR
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Stages   

Flows 

Root Mean Squared Error 
(RMSE) and Mean Error (ME)

red & blue = FF
green & yellow = FR

April-May 2004



Stages   

Flows 

Root Mean Squared Error 
(RMSE) and Mean Error (ME)

red & blue = FF
green & yellow = FR

April-May 2005



Stages   

Flows 

Root Mean Squared Error 
(RMSE) and Mean Error (ME)

red & blue = FF
green & yellow = FR

April-May 2006



Stages   

Flows 

Root Mean Square Error 
Skill Score (RMSE‐SS)

April-May 2004



Stages   

Flows 

April-May 2005

Root Mean Square Error 
Skill Score (RMSE‐SS)



Stages   

Flows 

April-May 2006

Root Mean Square Error 
Skill Score (RMSE‐SS)



In Conclusion

Currently it appears that persistence is better than the RFC issued forecasts.

This case study has given me more questions than answers, would like to 
look

at more forecast points, in particular, ones that are further downstream.

This case study re‐enforces  the need to break up this basin and take
advantage of the USGS/USBR gages, break out the reservoirs and take into
account off‐stream storage and diversions.  

I’ve learned a lot about how to use IVP GUI to create plots but still have
more to learn as this study did not look at categorical forecast measures.


