
Summary of Morrell Creek Data for 2015 (9/28/15) 
 
Stream Flow Measurements and Rating 
We made 11 flow measurements in 2015, with multiple measurements between 1.7 
and 2.2 feet on the gage (Figure 1).  Four of the measurements were made on the 
falling limb of the hydrograph.  The relationship between estimated flow and gage 
height was consistent across all 4 years of monitoring (Figure 2).  The relationship 
with logger recorded stream depth shifted in late 2014 relative to earlier years.  The 
relationship between gage height and logger depth recorded within 1 hour of the 
gage reading shows the variability that is most noticeable at lower depths/flows 
(Figure 3).  The original logger was swapped for a new one in late summer 2014 and 
the cable was replaced.  It appears that we did not get the logger in precisely the 
same position relative to the gage.  For that reason we fit two rating curves one for 
2012 through July 2014 (Figure 4), and one from August 2014 through 2015 (Figure 
1).   
 
Stream flows estimated from the logger records and rating curves peaked between 
early April and late May and declined toward base flows in late June and July in the 
first three years of record (Figure 5).  Flows in 2015 were dramatically different.  
Peaks in flow occurred repeatedly from early March through early May (Figure 6).  
(The highest instantaneous peak was recorded in early March but does not appear as 
the highest flow in the figure because the graphs show only a mid-day record for ease 
of presentation and comparison of general patterns among years). Flows declined 
quickly in late May and early June.  
 
Total discharge from March 1 through August 31 was the lowest on record and 
about 54% of that observed in 2014 (Table 1).  Mean flow in August was also the 
lowest on record.  Total discharge was associated with the annual snowpack 
represented by the April 1 snow-water equivalent depth at the North Fork Jocko 
SnoTel site.  
 
Temperature 
Temperatures increased earlier and reached higher levels in 2015 than earlier 
years.  The instantaneous maximum temperature was more than a full degree C 
higher than any other year, but the mean August temperatures and total days above 
55 were similar to 2013 (note that the maximum instantaneous temperatures are 
higher than show on the figures because the data are limited to a single mid-day 
observation for ease of presentation and comparison of general patterns among 
years). 
 
Discussion 
The conditions in Morrell Creek were very different than what has been observed in 
the previous three years.  Warm weather and rain in late February and March 
resulted in a very early peak flow and much earlier runoff and stream warming.  The 
stream reached summer low flows earlier and warmed more quickly as well.  The 
conditions we observed in 2015 can’t be attributed to climate change, but they are 
consistent with the conditions that are predicted to become more common in the 
future. 



 
The information now available for Morrell Creek provides an important foundation 
for long term monitoring in the Clearwater Basin.  Annual maintenance of the gage 
will be important.  Regular flow measurements are key to this process..  There is no 
evidence that the stream channel has changed or that the basic relationship 
between flow and water depth has changed at the gage.  The relationship between 
the water depth logger and flow has changed, most likely when it was reset because 
of a broken cable. Measurements are needed through all flow levels, but are 
particularly important during the falling and low flow portions of the hydrograph to 
make sure that flows can be estimated accurately through time.  Low flows may be 
particularly important to track (and require special care with the logger/rating) in 
the future.   
 
 

 
Figure 1.  Measured flow (Q=CFS) versus logger recorded water depth (ft) in Morrell 
Creek in 2015. 
 
 



 
Figure 2.  Measured flow (Q=CFS) versus visually observed gage height  (ft) in 
Morrell Creek from 2011-2015. 
 

 
Figure 3.  Logger recorded water depth versus visually recorded gage height in 
Morrell Creek from 2011 through 2015. Variability in the relationship at low flows 
appears to be tied to resetting the logger in late 2014 (the high 2014 observation at 
about 1.1 on the staff gage was just after the resetting of the logger). 



 

 
Figure 4.  Measured flow (Q=CFS) versus logger recorded water depth (ft) in Morrell 
Creek from 2012-2015. 

 
Figure 5.  Estimated stream flow in Morrell Creek at 11:00, from 2011 through 2015.  
Missing observations in winter of each year are the result of icing at the gage.  Note 
that the peak flows for a particular day were often different  (and generally higher) 
than shown here because the data were limited to a single mid-day observation for 
ease of presentation.  In 2015, the highest flow of the year actually occurred with 
the initial peak in flows in March. 
 



 
Figure 6.  Estimated stream flow by Julian date in Morrell Creek at 11:00, from 2011 
through 2015.  The flows are superimposed to highlight differences between 2015 
and earlier years. Note that the peak flows for a particular day were often different  
(and generally higher) than shown here because the data were limited to a single 
mid-day observation for ease of presentation.  During snow-melt, flows often vary 
dramatically throughout the 24 hour period.  In 2015, the highest peak flow of the 
year (174 CFS) actually occurred with the initial peak in flows in March. 
 

 
Figure 7.  Total estimated discharge (cubic feet) from March 1 through August 31 in 
Morrell Creek versus the April 1 snow water equivalent depth (inches) at the North 
Fork Jocko SnoTel site, from 2012 through 2015. 
 



 

 
Figure 8. Stream temperature in Morrell Creek at 11:00, from 2011 through 2015.  
Note that the peak temperature for a particular day was often different  (and 
generally higher) than shown here because the data were limited to a single mid-
day observation for ease of presentation.   
 
 
 

 
Figure 9. Stream temperature by Julian date in Morrell Creek at 11:00, from 2011 
through 2015.  Note that the peak temperature for a particular day was often 
different  (and generally higher) than shown here because the data were limited to a 
single mid-day observation for ease of presentation.  During summer stream 
temperatures can vary dramatically between early morning and late afternoon.  The 
maximum temperature observed in July was 60.7 F (15.9 C). 
 
 



 
 
 
Table 1.  Seasonal totals and means in estimates stream flow and temperature for 
Morrell Creek from 2012 through 2015. 
 

 
 
 
Flow 2012 2013 2014 2015 
Total*  1,186,701,122   1,133,653,395   1,467,258,448   801,845,279  
Peak Flow (CFS) 427.00 499.40 440.10 174.00 
Mean August Flow (CFS) 10.12 19.13 19.05 9.40 
 SWE**  45.40 39.30 51.40 34.60 
Temperature     
Days above 55 F (12.8 C) 50 74 49 77 
Mean August Temperature (F) 51.3 52.7 51.3 53.0 
Mean August Temp (C) 10.7 11.5 10.7 11.7 
Maximum Temperature (F) 57.3 58.3 57.6 60.7 
Maximum Temperature (C)  14.1 14.6 14.2 15.9 

     
*Total Discharge (cubic feet) March 1-August 31, based on logger records at 2 hour intervals 
** April 1 Snow-Water Equivalent (Inches) N.F. Jocko SnoTel site   

 


