
Commercial Trail Use and the Wet Weather Operations Decision-making Process 

On the Middle Fork Ranger District, “Wet Weather Operations” is defined as a period of time where 

commercial use of trails is limited to trail areas that are located in well-drained soils or are designed with 

drainage features that prevent, rather than reduce tread saturation. An example of the former is most 

of the Larison Rock Trail (minus the ash layer at the bottom), while an example of the latter is the Dead 

Mountain Trail. The list of “wet weather trails” is pretty short until more maintenance and/or reroutes 

are done to make certain trails more resilient. 

Aside from simply determining how much precipitation has fallen in 24 hours, the questions to answer 

for this decision process are (1) “How quickly can the soil absorb new rainfall” and (2) “How saturated is 

the soil?” With respect to (1), when it is raining, there may be rain that cannot be soaked up by the soil 

because it falls at a faster rate than the soil can absorb. Runoff like that occurs regularly, even in the 

summer, but it is usually short-lived. Summer thunderstorms can produce that kind of precipitation 

event, but would not trigger wet weather operations unless the soil was saturated. 

With respect to (2), when the soil is too saturated to absorb any more moisture, then any additional rain 

will contribute to runoff. This is typical during the rainy season when consistent rainfall will saturate the 

soil over time. At the point when the soil is too saturated, the trails are closed to commercial users, 

usually for the remainder of the rainy season. This is because when the soil is saturated, it will not stick 

to itself and trail use of any kind will stir up sediment and de-compact the tread. Rainfall running down 

the trail or across it does not significantly damage the tread unless the trail has been saturated and then 

“stirred up” by trail use before the rain event. 

For both cases (1) and (2), the runoff from rain contributes substantially to soil displacement if wheels, 

hooves or feet have de-compacted the tread.  We also do not do tread work when the soil is too 

saturated because digging in the dirt de-compacts the soil. On the other hand, if the soil is dry enough 

(not saturated) and we receive a rainfall that does not percolate below 2-4 inches deep (the soil can 

completely absorb the moisture), then overland runoff may not occur because the soil can adequately 

absorb the moisture. In this case, closing the affected trails is not necessary because it is not at risk from 

damage from the use/runoff combination.  

To get the information we need, we gather data from an appropriate Snotel site: The nearest Snotel site 

to Oakridge is at Holland Meadows. We will use 10/13/17 and 10/14/17 as an example: 

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/or/snow/products/?cid=nrcs142p2_046326 

The “7-Day in depth report” (see figure 1) shows a value each hour in the day. When that value exceeds 

one inch of rain within a 24 hour period (counted from 0700 to 0700 the following day), we then 

consider two more factors to determine if wet weather operations are appropriate; 1) soil saturation 

level (figure 2) and 2) the forecast, i.e. sun, more rain, clouds? 

 

 

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/or/snow/products/?cid=nrcs142p2_046326


 Figure 1. (Water year begins on Oct. 1) 

Between 0700 on Friday, 10/13 and 0700 on Saturday, 

10/14, the precipitation increase was 1.1 inches. One 

inch of precipitation in 24 hours preceding an operating 

day is a trigger point that tells us to consider soil 

saturation and forecast before requiring wet weather 

operations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date/Time                               Precipitation 
                                                  for water yr. 
  2017-10-13 07:00              3.8” 

2017-10-13 08:00     4.0”  

2017-10-13 09:00     4.1”  

2017-10-13 10:00     4.3”  

2017-10-13 11:00     4.5”  

2017-10-13 12:00     4.6”  

2017-10-13 13:00     4.7”  

2017-10-13 14:00     4.8”  

2017-10-13 15:00     4.9”  

2017-10-13 16:00     4.9”  

2017-10-13 17:00     5.0”  

2017-10-13 18:00     5.0”  

2017-10-13 19:00     5.0”  

2017-10-13 20:00     5.0”  

2017-10-13 21:00     5.0”  

2017-10-13 22:00     5.0”  

2017-10-13 23:00     5.0”  

2017-10-14 00:00     4.9”  

2017-10-14 01:00     4.9”  

2017-10-14 02:00     4.9”  

2017-10-14 03:00     4.9”  

2017-10-14 04:00     4.9”  

2017-10-14 05:00     4.9”  

2017-10-14 06:00     4.9”  

2017-10-14 07:00     4.9”  

 



Figure 2. (values expressed as water volume fraction) 

 

Date 

 

Time 

 

-2” 

 

-4” 

 

-8” 

 

-20 

 

-40 

 

 

 

10/12/2017  1800    27.6    24.8      26.4       28.7     24.9  

10/13/2017  0000    29.0    25.8      28.5       39.6     25.3  

10/13/2017  0600    29.3   28.0       28.2       39.3     24.8  

10/13/2017  1200    29.3   28.1       28.0       39.1     25.4  

10/13/2017  1800    28.8    28.3      29.8      38.4      24.9  

10/14/2017  0000    28.0    28.1      28.8      37.8      25.0  

10/14/2017  0600    27.4    26.8      27.8      37.5     24.9  

10/14/2017  1200    27.0    27.0      28.0      37.4     25.1   

10/14/2017  1800    27.6    26.8      28.2      37.6     25.0 

 

In the above figure, -2 through -40 equals sensor depth in inches and values are shown as water volume 

fraction as a percent of the bulk. It rained quite hard on Thursday night (10/12) and slowed down on 

Friday (10/13), but rained almost all day. You can see that soil saturation at -2 inches reached its peak 

for the period at 0600, but decreased after that on Friday, even as it continued raining. That is because 

the soil below -4 inches was able to absorb the rain from the soil column above it. The soil drying trend 

shown in Friday’s data made Saturday a good day to enjoy the trail system. Notice that the layer 20 

inches down appears to actively absorb moisture from layers above, but does not release that moisture 

as rapidly to the layer below (-40). Because of this fact, the -20 layer is the best indicator of when the 

soil is too saturated to absorb any additional significant precipitation. 

To illustrate “saturated” conditions, see the data below for three days in March 2017.  

Notice that the entire soil column is quite 

saturated. The lower layers don’t have the 

capacity to absorb more moisture from 

above them. 

 

 

 

 

Date -2 -4 -8 -20 -40 

3/22/17       34.0    34.3      31.1       38.2         40.0 

3/23/17       32.2    32.10    29.10    37.0         39.9 

3/24/17       31.5    31.6      29.0      37.5          40.0 



The final piece of information to use is the forecast. If Saturday, 10/14 had been forecast to be rainy, the 

decision would have been to use “wet weather ops” because we could then assume that the soil in the 

upper horizon would be getting more moisture even as the previous day’s moisture soaked in. 

One more way to represent the data will show why soil saturation at deeper depths is a better indicator 

of long term tread saturation than rainfall amounts. In figure 3, the gray line shows the soil saturation 

increasing dramatically at 20 inches deep, while the blue line (-2 inches) shows only a slight increase on 

Friday, 10/13. Notice also how dry the upper 8 inches of soil became this summer even as the soil below 

20 inches remained above 25% saturated. 

Figure 3. 

 

In conclusion, we can see that soil moisture can be used as a proxy for tread saturation. If the soil is 

saturated down to -20 and -40 inches, it cannot absorb any more without a lengthy drying trend. As the 

different layers begin to equalize in terms of moisture content, wet weather ops will be used because 

there is little chance of a short-term drying trend. Conversely, figure 2 shows that soils moisture can 

increase very slowly or even decrease in the upper layers (-2 and -4) while it is raining if the layers below 

have the capacity to absorb the moisture. In those cases (fall and to a lesser extent, spring), the forecast 

can be used to predict a rapid drying trend that will provide moderate soil moisture in the upper layers 

and therefore good traction and little wear and tear to the tread surfaces. 


