


































2.5 SOIL WATER POTENTIAL ESTIMATES 
 
     Soil moisture retention curves were evaluated for representative A, AE, and EB horizon soils  
collected adjacent to the TDE site using psychrometric measurements of soil water potential and 
gravimetric measurements of soil water content (Fig. 5). Thermocouple psychrometers (SC-10,  
Decagon Devices, Inc., Pullman, Washington), calibrated before each use with a graded series of 
NaCl solutions,  and nanovoltmeter thermometers (NT-3, Decagon Devices) were used to derive µV 
and temperature readings for conversion into water potential values.   
      The AE soil retention curve was assumed to be applicable to the 0- to 0.35-m soil depth 
increment, and that the EB soil retention curve was assumed appropriate for the 0.35- to 0.7-m 
depth. These assumptions are of course subject to some error because of variations in the thickness 
of soil horizons across the TDE. To convert raw volumetric water content data (TDRr) collected on 
the TDE site to soil-water potential in MPa, TDRr must first be corrected to account for the mean 
coarse fraction of the soil in question (Table 5). The appropriate calculation is as follows: 

 
 

                                              TDRC = 100*(TDRr/(100-Cf)) ,                                               (2) 
 

where Cf is the appropriate mean coarse fraction for the TDE location of interest. Subsequent 
to this correction, TDRC is used as an input to the equations in Fig. 5 to yield soil water 
potentials for the depth increment. 

 
2.6 WEATHER CONDITIONS 

 
Incoming rainfall, irradiance (Pyranometer sensor, LiCor Inc., Lincoln, Nebraska), 

photosynthetic photon flux density (Quantum sensor, LiCor, Inc.), air temperature, and relative 
humidity (Model MP-100 Rotronics Instrument Corporation, Huntington, New York) were 
measured continuously and logged as hourly means at a clearing close to the TDE site as a 
surrogate for "above-canopy" inputs. Understory climate data, including photosynthetically 
active radiation (PAR) at 1.5 m, air temperature, soil temperatures (0.1 and 0.35 in), and 
relative humidity, were also logged hourly on each treatment plot. Throughfall quantity on 
each experimental plot is also being monitored with two tipping bucket rain gauges with ~3-m 
extension troughs attached. Air and soil temperature sensors (LiCor, Inc., Lincoln, Nebraska) 
used with the data loggers (LI- 1000, LiCor, Inc., Lincoln, Nebraska) are thermistors set to 
read over a -10 to 50 deg C range. 

To better judge the impact of the dry plot troughs on understory microclimates, additional 
litter and soil temperature measurements were conducted periodically from 1994 through 
1996. These   observations were conducted on four transects (1 upslope, 2 midslope, 
1downslope) across the treatment plots (31 observations per transect). Transect observations 
were made during the growing and dormant seasons to determine if the TDE infrastructure had 
a microclimatic effect that differed with the extent of leaf-out or canopy closure. Soil 
temperatures were collected with a penetrating thermocouple capable of recording to the 
nearest ±O.1 deg C (Model 450-AET Omega Engineering Inc., Stamford, Connecticut). Forest 
floor litter surface temperatures were measured with an infrared thermometer (Everest 
Scientific, Inc., Fullerton, California), with the emissivity set to 0.98. 
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