
A Thermal Study of the Shifting Sands 
By Malcolm McElvaney 
 
Trial and error and a strong desire to study the invisible aspects of nature created this first 
of at least six studies of temperature variations and the microclimates of the shifting 
sands of the Monahans Sandhills State Park. After walking and documenting this area for 
so long I have a good sense of where things are and somewhat in tuned with the 
environment; however, the vast majority of the time I’m walking in the daylight. To get 
the best baseline values I had to work in the dark prior to sunrise to take advantage of the 
thermal window. I bought an Extech i5 from sears designed for home inspection and 
electrical work, but it also can be used for getting the thermal data I needed for this study. 
With my Extech i5, GPS unit, flags, notebook, and layout of the land in my head I headed 
to a specific depression / seep along the road heading away from the pump jack.  
 
By 4:05am I descended into the seep and at 4:26am had collected my thoughts and got 
use to navigating the vegetation to collect my first sample point. My process was to 
record only the file numbers of the thermographs and visual references photos along with 
the rough idea what I was trying record in my notebook. Taking thermographs of the top, 
inside, underside, and whatever other aspect I needed of the subject. I found and recorded 
the baseline measurements till sunrise, then at sunrise and after sunrise recorded new 
values of each sample point to gather two to three sets of numbers.  
 
To trial and error I will now add luck, because while at the car getting all my gear off and 
ready to leave the superintendent of the park David Dotter was making his rounds and 
promised to send me the link to the weather station maintained at the park. This link 
provided a much needed reference point to anchor any of the data I collected and showed 
me how the Sun, sunrise, and the longer time line of exposure to the sun influenced each 
measurement I took. 
 

Sunrise to Sunrise 
Jan. 8th 5am to Jan. 9th 9am, 2011
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Temperature data courtesy of NOAA Satellite and Information Service at  
http://www.ncdc.noaa.gov/crn/station.htm?stationId=1019. 



 
At sunrise radiational cooling in the atmosphere causes a thermal inversion on the ground 
and the coldest temperature possible until a couple hours later, as the sunrises the 
temperature rises and peaks warming the environment up. As the sun’s energy wanes 
until the next sunrise objects in the environment that once absorbed the sun’s heat will 
now start to lose heat as they become hotter than the air. This is based on how heat 
transfers go from higher energy to lower energy levels to reach equilibrium and with this 
vastly simplified model I realized I wasn’t recording just a number but how the previous 
sunrise and the long journey of the sun made before that recorded value influenced the 
very small piece of the puzzle I was studying. 
 
The puzzle pieces I recorded on January 9 of 2011 fall into two categories: the ability to 
insulate to create a microclimate or store heat and radiate it out later as long wave 
radiation. First I want to mention the samples that act as insulation, by definition 
insulation doesn’t stop heat conduction but slows down the heat transfer by offering 
resistance (R value). For example, in Data Point 3 – dead wood, the wood and grass it 
was laying on created air pockets and aided in creating an insulation effect. The second 
category includes the bushes and trees and the role they play in creating microclimates by 
absorbing heat and radiating it out in longer wavelength energy in the wintertime. The 
effect is present only for a small distance but provides a microclimate. In the summer the 
leaf cover blocks heat creating cooler zones and through the leaves humidity levels are 
maintained.  
 
Each puzzle piece I record is part of the bigger picture, which I hope to see as this study 
and future investigation with the thermal imager yield more information. The 
thermographs show the far IR spectrum and are produced on an 80x80 sensor and 
therefore low resolution so they are more difficult to interpret. My visual reference shot is 
also included to help clarify the connection between the visual world and far IR. The rest 
of information shows how the temperature inversion works, sunrise for January 9, 2011 
was at 7:51am.  
 



Data Point 1 – Mushroom between wood 

 
 
 4:26am   8:15am   8:50am   

 Min. Max. Average Min. Max. Average Min. Max. Average 

A - Mushroom Stem 37.4 38 37.7 15.1 15.6 15.4 26.8 27.2 27

B - Mushroom Top 35.6 36.8 36.2 14.2 15 14.5 25.2 25.7 25.4

C - Deadwood Top 34.3 36.4 35.3 18.1 19 18.5 25.9 28.8 26.7

D - Leaf Litter 38.1 40.2 39.3 20.9 26.1 24.8 29.8 32 30.7

                    

E – Mushroom Inside / Underside 40 41.6 40.8 17.3 20 18.7 26.9 29.6 28.4

Air Temperature     45.7    31.1    31.1
 

 
 
 
 



Data Point 2 – Bush in the Seep 

 
 
 Min. Max. Average Min. Max. Average Min. Max. Average 

A - Base of 39.7 41.1 40.4 16.7 19.1 17.9 33.1 37.6 35.3 

B - Limbs 34.7 39.7 37.8 17.9 23.8 19.7 34 44.5 39.2 

Air Temperature     45.7    31.1    31.1 

 

 
 



Data Point 3 – Deadwood on the ground in the seep 

 
 
 5:00am   8:05   9:08am   

 Min. Max. Average Min. Max. Average Min. Max. Average 

A - Grass around it 32.9 36.3 34.4 14.2 25 18.7 26.7 33.6 28.6

B - Top of wood 27.4 32.3 29.7 7.7 11.6 9.6 20.3 25.2 22.5

C - Underneath of  36.4 41.7 39.3 21.6 31.6 28.5 32.6 36.9 34.8

D - Underside of wood 34 36.5 35.2 18.6 21.7 19.8 27.9 30.3 29

Air Temperature     44.4    31.1    39.9

 

 
 
continued on next page … 



 
In the 5:00am sample I found instars and a plant bug hiding under the wood and amongst 
the grass under the wood. 
 



Clump of grass in more open area 

 
 
 5:26am   

 Min. Max. Average 

A - Sand around it 25.5 28.9 27.3

B - Top 31.6 37.8 34.1

C - Opened up  33.3 38 36.2

Air Temperature     44.4

 

 



Tree 1 in a more open area 

 
 
 5:54am   

 Min. Max. Average 

A - Tree base 32.2 42.5 36.4

B - Bark on the ground 27.7 28.4 28

C - Sand / Leaf litter 30 37.7 33.8

Air Temperature     44.4

 

 



Tree 2 in more open area 

 
 
 5:59am   

 Min. Max. Average 

A - Wider trunk 34.6 41.3 37.1

B - Small Trunk 34.1 34.7 34.4

C - Open sand  29 31.5 30.1

Air Temperature     44.4

 

 



Data Point 4 – Cow Dung 

 
 
 5:49am   7:51am   9:05am   

 Min. Max. Average Min. Max. Average Min. Max. Average 

A - Top  24.4 30.4 26.6 13.5 19.1 14.7 35.4 63 46.2

B - Underneath 36.2 41.7 39.7 25.2 35.2 32.4 36.5 43.4 38.4

C - Underside 35.1 40 38.3 23.8 32 28.4 36.3 50 43.5

Air Temperature     44.4    33.8    39.9

 

 



Data Point 5 – Facing West to Side of Dune 

 
 
 7:49am   9:07am   
 Min. Max. Average Min. Max. Average 

A - Open sand 17.2 20.6 18.8 34.5 44.4 38.9

B - Vegetation to Left 24 28.3 26.3 45.5 60.6 48.8

Air Temperature     33.8    39.3

 

 



The Area covered 

 
 

 


