
Future Work 
 

We plan to continue data analysis, specifically to look 

closer at the observed hot spots.  

The proportion of the green roof to the size of the building 

may be too small to determine the qualitative impact of the 

green roof with only temperature sensors. Adding a flux 

sensor may be a better way to determine the effectiveness 

of the green roof’s insulation on the building.  

 

You can follow our future work on our blog: 

tamugreenroof.wordpress.com 
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Background 
 

Green roof technology is being developed to alleviate 

ecological stresses from urban development. 

 

A green roof/living wall is a layered system composed of a 

vegetation layer, a growing substrate, and an impermeable 

membrane. Some green roofs may include a root barrier, a 

layer for drainage, and when constrained by drier climates, 

an irrigation system. 

 

There are many benefits of a green roof: 

 Stormwater management improvement 

 Urban heat island effect reduction 

 Roof membrane longevity prolonged 

 Provision of wildlife habitats 

 Aesthetic and psychological benefits for people in 

urban areas 

 Regulation of building temperature  

 

A green roof acts as insulation by reducing the amount of 

incoming solar radiation that reaches the building structure 

below. This improves building cooling (and heating) and 

seems to have a greater effect on older buildings with poor 

existing insulation. The living wall is thought to work 

similarly; however, its benefits are still being explored. 
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Objective 
 

From an undergraduate research perspective, the 

green roof project was developed to answer three 

questions: 

 

 Which plants thrive best in our local climate? 

 What meteorological conditions are the plants 

experiencing and how do we best measure 

them? 

 What benefits can green roofs offer in winter 

heating reduction and summer cooling? 

 

Through this experiment, we hope to determine 

the value of green roof technologies to Texas 

A&M University by taking into account plant 

success, initialization costs, maintenance costs, 

and benefits of the green roof to the Langford 

Architecture building. 

 

This project is designed to give students from 

three colleges (Architecture, Agriculture and Life 

Sciences, and Geosciences) multi-disciplinary 

experiential learning opportunities.  

Instrumentation and Methods 
 

 

Preliminary Results 

 

 

 

 

 

 

 

 

 

 

 

 

1) So far, the green roof has moderated the temperature by 

decreasing fluctuations of the diurnal cycle: 

     a. During the day, the green roof is cooler than the control  

        rooftop, and in some cases, the green roof is even cooler than 

        the air temperature. 

     b. At night, the green roof maintains heat compared to the  

         rooftop control after the air has cooled. 

2) Observed anomalies: During the day, probes 11, 12, and 15 are 

consistently hotter than the rest of the probes. At night, all of the 

green roof probes collapse within 2° C. 

 Two separate arrays, each consisting of 3x3 plots. Plots contain 3x3 modules of 

different 5x5  random assortments of plants 

          - plant propagation by cutting and seeding 

          - modules constructed by layering an impermeable membrane and soil media 

 Installation of meteorological instruments  

          - Under each plot: 

               Campbell Scientific model 108/109 temperature probes  

          - On top of each plot: 

               Decagon GS3s to measure volumetric water content,  

                  electro-conductivity, and soil temperature 

          - On tripods in each array: 

               2 Met One anemometers (plant level and 3 meters), wind vane,  

                  ambient temperature/humidity sensor, PAR sensor,  

                  and barometer 

               Kipp and Zonen CMP-3 pyranometer 

          - Beside the array: 

               Met One rain gauge 

               Campbell Scientific 109 probe under white roofing  

                  membrane as a control 

 Programming Campbell Scientific data logger and multiplexer  

          in CRBasic 

 Stardot Camera to monitor green roof conditions 
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