Evaluating the Stormwater Mitigation Potential of Living Wall Systems
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ABSTRACT

Eighteen circular (7-foot diameter) green retaining walls have been located on the
SIUE campus. Walls are arranged in a completely randomized design, utilizing
five Sedum treatments and one unvegetated control. The project is designed to
evaluate the capacity of green wall systems to reduce stormwater runoff and to
mitigate urban flooding. In a preliminary stormwater saturation test, we
determined that a planted wall produced a delay in runoff of approximately 20
minutes in comparison to an unvegetated wall. This delay appears to be present in
the emerging data, particularly following intense rain events. For total stormwater
runoff, data collected so far indicates that walls planted with Sedum (Phedimus)
takesimensis produce the least amount of stormwater runoff while unplanted
control walls and walls planted with Sedum spurium produce the most runoff. Our
evaluation so far indicates that living wall systems have the potential to reduce
storm water runoff.
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Figure 2. Eighteen circular living wall systems are being evaluated (left). Sedum
species are planted in every pocket and on the top of each wall system for vegetated

As cities expand to accommodate rising populations, the addition of Figure 4. Mean runoff volume collected for all rain events occurring from 7/10 through 1/11.

buildings, highways, and parking lots is inevitable. But the influx of treatments (right). Treatments with different grouping letters are statistically different from one another (a< 0.05).
Impervious surfaces deters natural stormwater infiltration, which can
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Stormwater Retention Monitoring — Each green wall was constructed over an Rainfall (in), Measurement Date

hypothesized that stormwater runoff for planted walls will be less than for

unplanted walls. Impervious base layer with a single stormwater outlet (Fig. 1), which is piped into a

5-gallon collection container. Stormwater runoff is measured promptly following
precipitation events. Following intense precipitation, multiple measurements for

Figure 5. Mean runoff volume collected per measurement taken from 7/19/10-9/3/10.

several days following the event are necessary. Following multiple measurements a RESULTS AND DISCUSSION

total stormwater volume is calculated. Stormwater data is used in reference to daily

precipitation data collected by the SIUE Waste Water Treatment Plant, according to Figure 3 depicts the volume of runoff collected for individual precipitation
National Weather Service guidelines. A one-way ANOVA for a completely events recorded so far. The figure illustrates ongoing measurements of
randomized design is being used to test for differences between treatments. A stormwater runoff, which may vary depending on precipitation event duration,
Tukey's post-hoc test is then used to rank differences at an alpha level of 0.05 (Proc Intensity, and frequency. The comparison of each treatment for rain events
GLM, SAS version 9.1). from July 2010 through Januray 2011 indicates that green walls planted with

S. (Phedimus) takesimensis produce the least amount of stormwater runoff
while unplanted control walls and walls planted with S. spurium produce the

Stormwater Runoff for All Precipitation Events most runoff (Figure 4). Furthermore, rainy periods seem to promote varying
1 ot responses from each treatment (Figure 5). The control walls seem to produce
-------- v Control \ runoff faster than planted walls for frequent, intense rain events. Potentially,
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Data collection and analysis is ongoing. The anticipated outcome will be more
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Figure 3. Mean runoff volume collected per event from 7/9/10-1/31/11.




