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Why was there such a significant 
difference in discharge on the 
Upper Nehalem River for the 

Nov 2006 and Dec 2007 heavy 
precipitation events in the NW 

Oregon Coast Range?
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Upper Nehalem River BasinUpper Nehalem River Basin
•USGS gage (14299800) on Nehalem 
River 6 miles southwest (about 10 river 
miles upstream) of Vernonia, installed 
in 2001 for flood monitoring purposes.

•Basin area is 68 mi2.

•Elevation range in basin from 640’ at 
gage to 2600’ at the Coast Range crest

•Steep slopes, intense logging in basin

•NWS River Forecast Point downstream 
at Foss gage (14301000), which has a 
basin area of 667 mi2.
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Flood Crests on the NehalemFlood Crests on the Nehalem

Only floods in the past 40 years on the Nehalem at 
Vernonia occurred in Feb 1996 and Dec 2007.
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Nehalem R near Foss –
hydrographs for Feb 7-9 1996, Nov 4-6 2006, & Dec 2-4 2007
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Rate of Rise
~0.6 ft/hr

Precip Rate
.17”/hr

Precip Rate
.43”/hr

River Stage

Precipitation



Snowmelt ComponentSnowmelt Component

Snow-Water 
Equivalent

Temperature

Saddle Mountain SNOTEL, Elev. 3110’

9 inches of water 
Released between

14Z and 22Z
(8 hours)
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Snow-Water 
Equivalent

Temperature

Seine Creek SNOTEL, Elev. 2060’
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Why is the precipitation anomalously 
high at the USGS Vernonia gage for 
the Dec 2-4, 2007 event?



Meteorological Differences in 
These Major Flood Cases

Meteorological Differences in 
These Major Flood Cases

• All Events – Tropical Connection with 
High Precipitable Water Content

• 1996 and 2007 events – Overrunning 
of Low Level Cold Air vs. 2006 event, 
Warm Air at Surface

• Westerly Flow is the Norm with Rain 
Shadow of Eastern Nehalem Basin 
(e.g. 2006)

• 1996 and 2007 – Stronger Southerly 
Flow, reduced Rain Shadow effect
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All Nehalem River Flood Cases –
High Precipitable Water

All Nehalem River Flood Cases –
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AMSU TPW (in)  Mon 20:15Z 06-Nov-06



3 December 20073 December 2007
Southerly ComponentSoutherly Component



7 November 20067 November 2006
Westerly ComponentWesterly Component
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KRTX Strom Total Precipitation 
3 December 2007
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KRTX Storm Total Precipitation
7 November 2006

KRTX Storm Total Precipitation
7 November 2006



Conclusions
Causes of Flooding in Vernonia
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• Snowmelt a Factor
• Tropical Connection with High 

Precipitable Water Values
• 12-24 Hour Period of Intense 

Rainfall
• Overrunning Favorable
• Strong Southerly Wind 

Component
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