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Thermal Imaging 
 
 

Theory 
 

A picture is worth a thousand words, and to a roofing professional, images of 
something that is normally invisible, such as moisture-soaked insulation under a roof 
membrane, may be worth millions of dollars  

Thermography is a diagnostic technique in which an infrared (IR) camera is used 
to photograph and measure temperature variations on the surface of a material. These 
temperature variations can indicate problems in the roofing system, especially due to 
moisture infiltration. 

 Infrared roof inspections can help roofing contractors work smarter and provide 
better service to their customers by pinpointing the areas that may be saturated, reducing 
the number of areas that need further destructive moisture testing such as coring, to a 
minimum. This provides for only the areas that appear saturated to the thermal imaging 
camera to be tested/repaired prior to the replacement of the roofing system, greatly 
reducing the time and number of core locations required and therefore the associated cost 
of destructive testing, more than making up for the cost of the thermal imaging 
inspection. 

 
 
Report  
 The thermal imaging inspection was performed on April 30th, 2007. An initial 
walk through examination was performed during the preceding afternoon. During the 
walk through several areas were pointed out where the membrane, the synthetic material 
immediately under the ballast (rock) covering, was de-laminating (pulling away) from the 
parapet walls. The flashing and membrane base flashing were examined at this time and 
no obvious tears or holes for moisture infiltration were immediately identified. Some 
problems with the cap flashing, a metal covering over the top of the parapet walls, 
however were noted. The metal flashing appears to have gone through thermal expansion 
and contraction as well as wind damage over time and has separated at several caulked 
joints. Due to the concave shape of the cap flashing it becomes and ideal “channel” which 
appears to funnel water directly into these gaps in the flashing.  

Three areas were identified on the roof as possible moisture saturation under the 
membrane. The images below are in the order of concern, from highest to lowest. Area 
maps are included at the beginning of each of the three areas to show their location on the 
roof.  

Area #1 (figure #1-4) is of the most concern primarily because there appears to be 
a likely location where there could be moisture infiltrating through the flashing. A 
distinct line can be seen in the thermal image which travels East directly to one of the 
gaps in the cap flashing mentioned above (Figure #4). Further moisture detection by a 
certified roofing contractor is recommended to determine if this anomaly is in fact a 
saturation point.  
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Figure #1. Area #1 location map. 
 

 
Figure #2. View from adjacent roof, looking North along East edge of parapet wall. Point 
of interest (seen as white splotches) along SE edge of diamond shaped drainage area 
immediately adjacent to wall. 
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Figure #3. View from NE corner of roof looking South. A warmer area (the white 
splotch) is visible at East edge of the diamond shaped drainage area. A distinct line that 
appears to travel directly from this area to a gap in the cap flashing on the East external 
wall of building is visible in the upper left corner. 
 

 
Figure #4. Area circled shows line to parapet wall and gap in flashing. 
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Area #2 is the area directly East of the penthouse area as shown in (Figure #5-7). 
The area in question is the warmer (whiter) area between the tip of the diamond shaped 
drainage area and the East penthouse wall. While there is some de-lamination of the roof 
membrane at the base of the wall, no obvious areas for infiltration were discovered. 
Further moisture detection by a certified roofing contractor is recommended to determine 
if this anomaly is in fact a saturation point. 

 
 
 
 

 
Figure #5. Area #2 location map. 
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Figure #6. View from adjacent roof, looking North along East edge of Penthouse. Point 
of interest (seen as white splotch) along NW edge of diamond shaped drainage area 
immediately adjacent to penthouse wall. White square areas at bottom left of picture are 
matting used as a walkway to entrance of penthouse. 
 

 
Figure #7. View from North end of building looking South along East edge of wall. 
Penthouse walkway is now on upper right. 
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Area #3 (Figure #8-9) is conditionally the same as area #2 on the East side of the 
penthouse. There are again some areas of de-lamination of the membrane from the wall 
and roof, but still no obvious signs of infiltration points. Further moisture detection by a 
certified roofing contractor is recommended to determine if this anomaly is in fact a 
saturation point. 

 
Figure #8. Area #3 location map. 
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Figure #9. View of area #3 of roof from adjacent roof, looking North along West edge of 
penthouse. Point of interest (seen as white splotches) along SE edge of diamond shaped 
drainage area immediately adjacent to penthouse wall. 
 

 
Figure #10. View from above adjacent roof, looking North along top of penthouse. No 
sign of any warm spots indicating saturation points. Warmer areas shown (seen as white 
splotches) are due to vented warm air from 2 different venting locations on roof. 
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Summary 
 During the thermal inspection, three locations were singled out as possible 
infiltration points for moisture. The report lists these areas in order of importance. While 
none of the three locations mentioned in this report appear to be glaring problems; area 
#1 was given high priority because it is the only one of the three which seemed to have a 
likely point for water to infiltrate under the exterior membrane. Areas #2 & #3 are areas 
where there was an anomaly which could possibly indicate moisture saturation, but the 
areas in question appeared to be minor in signature compared to past experience and did 
not seem to have any obvious defects to allow moisture through the membrane such as 
tears, seam separation, or defective flashing. It is possible that since the membrane is 
slightly lifted, warm air from the penthouse area which is much warmer than its’ 
surroundings due to electrical and HVAC equipment inside, or simply air warmed by the 
walls of the warmer penthouse is getting under the membrane causing these anomalies, or 
possibly heat, which is transferred in waves just like light waves only at a different 
frequency, from the penthouse is reflecting off of the aggregate ballast covering the 
membrane to the thermal imager. Again, further moisture detection by a certified roofing 
contractor is recommended to determine if any of these anomalies are in fact saturation 
points. 
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