
CARLITO SPRINGS 
 
Site Description and Monitoring Activities 
 
The piñon-juniper site is located on the Bernalillo County Open Space property, Carlito Springs, near 
Tijeras, NM. A thinning project was completed on the property in 2006 and slash was chipped and 
applied to the steeply sloped treatment area (Figures 1&2). Two arrays were installed approximately 
22 meters apart on the thinned hillslope (Figure 3). Vegetation transects were measured in fall 2006, 
spring 2007, and summer 2007 to provide information regarding the effects of the mulch on both 
native and non-native vegetation.  
 
Figure 1. Chipper spraying wood mulch   Figure 2. Thinned hillslope 

 
 
Figure 3. Relative positions of Decagon EC-5 soil moisture sensors 
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Monitoring Results 

Graphical summaries of data from the Carlito1 and Carlito2 data loggers are presented in Figures 6-
13.  The Mulch 1 and Control 1 sensors are attached to the Carlito1 data logger. The Mulch 2 and 
Control 2 sensors are attached to the Carlito2 logger. 

Overall, soil temperature was less variable under the mulch layer at both sites. Mulch 
insulated the soil, reducing maximum temperatures in the summer and increasing minimum 
temperatures in the winter. On the sunny, south-facing slope at Carlito Springs during the summer, 
soil temperature was as much as 20oC (70oF) higher in the unmulched patch than under the mulch less 
than 3 m away. Temperature differences between mulched and control locations were most 
pronounced when soil moisture was low due to the difference in heat capacity between moist and dry 
soil. The differences in soil moisture between the treated and control sensors from 11 June though 18 
June, 2007 are presented in Figure 4. On 18 June, 2007, once the soil had dried, the maximum 
temperature measured by the Control 1 sensor was 46.5oC (115.7oF). In spring 2008, the maximum 
temperature for the control sensor at Carlito1 was 57.6oC (135.6 oF ) versus 39.8oC (103.7oF ) under 
the mulch (Figure 9). 
 
Based on the data collected by the EC-5 moisture sensors, soil moisture was frequently higher on 
mulched sites than on control sites. Values approaching 0% water content were more common on 
control sites than on mulched sites during the summer. For a detailed view of soil moisture dynamics 
a week following a single precipitation event in June was selected (Figure 4). The event was chosen 
because the soil was fairly dry prior to the rainfall. The rainfall was approximately 13 mm, delivered 
slowly over a 7 hour period so most of the rain should have infiltrated and runoff was likely minimal 
even from the bare soil of control plots. Less than a millimeter of rain fell on 12 June and the rest of 
the period was dry. Although the precipitation on 11 June resulted in similar soil moisture levels 
measured by the four sensors, the moisture level of the Mulch 2 sensor, with the deeper 5cm mulch 
layer, remained higher than the other three sensors. 
 
Figure 4. Daily mean volumetric moisture content (m3/m3) for treated and control sensors for the 
period of measurement, 6/11/07 to 6/18/07 
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During March and April 2007, the soil moisture at the two mulch locations remained above 20% 
while the control locations fluctuated and dipped below 10% (Figure 5).  During the same period in 
2008, there was very little precipitation and the pattern was far less pronounced but soil moisture was 
generally higher and more persistent under the mulch (Figures 9 and 13). Rainfall events produced 
more pronounced spikes in control soil moisture sensors but the soil moisture also declined more 
quickly following precipitation. The mulched sites tended to have elevated soil moisture that 
persisted for longer periods of time.  
 
 
Figure 5. Elevated soil moisture under mulch at Carlito Springs, 3/19/07 to 5/9/07 

 

 
 
Conclusions 
 
The presence of wood chip mulch significantly increased available soil water when compared to 
adjacent bare soil areas. Soil temperature was significantly lower by as much as 20oC and also less 
variable under wood mulch. The observed differences in soil moisture and temperature between 
mulched and un-mulched patches will decrease over time as mulch breaks down and vegetation cover 
increases. Based on one year of measurement, wood mulch application following a fuel reduction 
project in semiarid woodland did not produce significant differences in vegetation cover at any layer. 
No significant differences were observed in herbaceous plant diversity or the relative cover of 
nonnative species between mulched and un-mulched patches.  
 
Although there was an expectation that small rainfall events may be absorbed by the mulch layer and 
fail to reach the soil surface, very few examples of this phenomenon were observed. Overall, the 
interception of scant rainfall by the mulch appears to be very minor in relation to the significant 
increases in total available soil water under wood mulch.  
 
Although no significant vegetation effects were produced by mulch application in this project, these 
results should be approached with caution due to the short duration of the study. Future vegetation 
measurements are planned for the site and will help to determine whether long-term vegetation 
impacts exist.   



Figure 6. Carlito1 Data Logger, Summer 2007 



 

Figure 7. Carlito1 Data Logger, Fall 2007 



Figure 8. Carlito1 Data Logger, Winter 2008 



Figure 9. Carlito1 Data Logger, Spring 2008 



Figure 10. Carlito2 Data Logger, Summer 2007 



Figure 11. Carlito2 Data Logger, Fall 2007 



Figure 12. Carlito2 Data Logger, Winter 2008 



 

Figure 13. Carlito2 Data Logger, Spring 2008 


