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INTRODUCTION

The progress of urbanization as well as the 
population growth lead to the continuous expan-
sion of space and density of urban areas, thereby 
resulting in an increased amount of sealed sur-
faces, especially in great cities. Thus, the natu-
ral areas – forests, grasslands etc. are replaced by 
impervious surfaces, e.g.: streets, buildings, and 
squares [Mentens et al., 2006]. The persistent 

sealing of land surface can cause a lot of conse-
quences for infrastructure in the cities and sur-
rounding environment, e.g. it leads to a decreased 
stormwater infiltration, thus increasing the sur-
face runoff intensity [Czemiel-Berndtsson, 2010; 
Burszta-Adamiak, 2012]. Additionally, the cli-
mate changes progressing due to high population 
growth and technological development may cause 
an increase of the frequency, intensity and dura-
tion of the extreme rainfall events [Mrowiec et al., 
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ABSTRACT
The goal of the research was to investigate the retention capacity of six green roof models (SHP1, SHP2, SHP3, 
SH, S, and SP) constructed with the use of the square-shaped plastic trays, Floradrain FD 25 drainage elements, 
SF filter sheets, and the specified extensive substrates (with or without the hydrogel amendment). The SHP1 and 
SHP2 models were constructed in March 2017, SHP3 and SH – in November 2017, while S and SP – in April 2018. 
Four models (SHP1, SHP2, SHP3, and SP) contained the plants (the goldmoss stonecrop Sedum Acre), whereas 
two models (S and SH) did not contain the vegetation. The substrates of SHP1, SHP2, SHP3, and SH models con-
tained the hydrogel admixtures. The investigations were conducted with the use of simulated (and partially natu-
ral) precipitations. The water retention capacity of each green roof model was established based on the difference 
between the precipitation volume and the volume of runoff from a model. The results show that green roofs can be 
useful stormwater management tools. The calculated stormwater retention rates ranged from 29.50% to 85.15%. 
In most cases, the best water retention capacity was exhibited by the SHP3 model, constructed in November 2017 
and planted in April 2018, containing the substrate amended with superabsorbent (cross-linked potassium poly-
acrylate). The similarly constructed SHP1 and SHP2 models, which were built in March 2017, in some cases had 
lower water retention capacity. These models contained older hydrogel and were overgrown with older, smaller, 
and worse looking plants, partially supplanted by mosses. Such results indicate that the efficiency of hydrogel may 
decrease over time. In many cases, the S (not vegetated, without hydrogel), SH (not vegetated, with substrate con-
taining hydrogel), and SP (vegetated, without hydrogel) models had slightly lower water retention capacity. The 
results of investigations indicate that there was a relatively strong positive linear correlation between the retention 
depth and duration of the antecedent period elapsed from the preceding total (or substantial) saturation of the green 
roof models (labelled in this article as period since total saturation – PSTS). The weather conditions i.e. air tem-
perature and relative humidity as well as PSTS are very important parameters that influence the retention capacity 
of the green roof models. The result show that duration of PSTS can be stronger correlated with the retention depth 
than antecedent dry period (ADP) elapsed from the end of last precipitation, regardless of its depth and intensity.
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2018; Ramos et al., 2017]. Both the urbanization 
and climate changes transform the natural hydro-
logical processes in the catchments and increase 
the threat of flooding [Jato-Espino et al., 2016]. In 
this regard, there is a need for application of Sus-
tainable Urban Drainage Systems (SUDS) that 
can support the operation of conventional drain-
age systems, especially in urban areas. SUDS can 
be used with traditional sewage systems to opti-
mize them and allow greater control over quantity 
and quality of stormwater [Ramos et al., 2017]. 
The major objective of using SUDS is replicat-
ing the natural drainage of the rainwater in the 
urban catchments as closely as possible [Fletcher 
et al., 2017; USEPA, 2007]. They include, inter 
alia, permeable pavements, stormwater drainage 
wells, geocellular storage systems [Jato-Espino 
et al., 2016; Erickson et al., 2018; Aung et al., 
2016; Edwards et al., 2016], bioretention systems 
(such as rain gardens), and green roofs [Czemiel-
Berndtsson et al., 2009].

Green roofs are the layered constructions in-
stalled on roofs of buildings, which are covered 
with growing media (substrates) and vegetation. 
They compensate the related impervious areas of 
the buildings and can play an important role in 
the stormwater management. These constructions 
are divided into intensive, simple intensive (semi-
intensive), and extensive [Czemiel-Berndtsson 
et al., 2009; Ramos et al., 2017]. The extensive 
green roofs are much more common than the 
intensive and semi-intensive roofs due to costs 
and the building weight restrictions [Getter and 
Rowe, 2006]. The typical plants overgrowing the 
extensive green roofs should be extremely sun 
and drought tolerant (e.g. succulents, grasses, 
herbs, mosses etc.) [Czemiel-Berndtsson et al., 
2009; Grant, 2006].

Extensive green roofs provide numerous eco-
logical and economic benefits, but one of their 
most important functions is the mitigation of the 
stormwater runoff [VanWoert et al., 2005]. They 
reduce the intensity of the stormwater runoff pri-
marily due to the evapotranspiration [Czemiel-
Berndtsson et al., 2006]. The hydrologic perfor-
mance of green roofs can be usually assessed in 
terms of stormwater retention rate or stormwater 
retention capacity. Stormwater retention rate can 
be expressed as the percentage of precipitation 
retained by the green roof layers during a rainfall 
event. The stormwater retention capacity can be 
estimated based on the maximum volume of wa-
ter (or depth of precipitation) that can be retained 

within green roof layers under certain conditions 
[Akther et al., 2018]. The water retention capac-
ity, as well as retention rate of green roofs are 
influenced, among others, by climatic conditions 
(e.g. temperature and relative humidity of air), the 
roof type (intensive, semiintensive, extensive), 
the green roof slope, the thickness and compo-
sition of substrate, the type and construction of 
drainage elements, the length of antecedent dry 
period, etc. [Mentens et al., 2006; Akther et al., 
2018; Getter et al., 2007].

Substrate is one of the most important ele-
ments of green roof. It plays a crucial role in the 
vegetation growth. It supplies water and essen-
tial nutrients to plants, guarantees the stability of 
plants and has capacity to maintain the physical, 
chemical, and biological conditions for vegeta-
tive development [Young et al., 2014; Cascone, 
2019]. The substrates should be well-permeable 
for both water and air. High water permeability 
allows the rapid infiltration of rainwater from 
the growing medium surface to deeper layers of 
green roof, while diminishing the surface runoff 
and substrate erosion [Akther et al., 2018]. High 
porosity and the subsequent good air permeability 
influences good plant roots ventilation, thus pre-
venting their rotting [Young et al., 2014].

In summer, during hot and dry weather, the 
growing medium is exposed to drought due to 
relatively small thickness and low water capac-
ity. The availability of water for plants can be in-
creased through use of various substrate amend-
ments which help plants to survive the adverse 
weather conditions [Farrell et al., 2013]. One of 
such amendments can by superabsorbent poly-
mers (SAPs), also referred to as hydrogels that 
can play a role of “artificial humus” in the grow-
ing medium [Farrell et al., 2013, Savi et al., 2014; 
Hüttermann et al., 2009]. SAPs can absorb con-
siderable amounts of water (up to several hun-
dred times more than their dry mass) [Lejcuś et 
al., 2018]. Young et al. found that the amendment 
of substrate with hydrogel can improve its water 
holding capacity and may be useful at providing 
water to plants during a drought stress [Young 
et al., 2014]. It can be very important especially 
in the case of newly created green roofs, when 
young plants are poorly rooted.

The goal of research described in the paper 
was to investigate the influence of the vegeta-
tion and the addition of the hydrogel to the sub-
strate on the water retention capacity of six green 
roof models. 
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MATERIALS AND METHODS

The research was conducted in Częstochowa 
(at the Institute of Environmental Engineering, ul. 
Brzeźnicka 60A) from 25/03/2019 to 28/06/2019 
under natural weather conditions. The inves-
tigations were carried out with use of 6 green 
roof models constructed on the square-shaped 
(60 × 60 cm) plastic garden trays (Figure 1).

A hole was drilled in the right lower corner 
of each tray and a plastic flexible PVC hose was 
installed in order to enable the outflow of excess 
water from the layers of green roof model. The 
following components were placed on the bottom 
of each tray: Floradrain FD 25 drainage element 
(docked for the internal tray dimensions at the 
bottom, which amounted to about 55.7 × 55.7), 
SF filter sheet (70 × 70 cm), extensive substrate 
(with or without the hydrogel amendment) and 
the plants (in the case of 4 models). The aver-
age area of substrate surface in the case of each 
model amounted to 3213.3 ± 17.2 cm2, and the 
average thickness of substrate amounted to 
about 32 ± 1 mm. The slope of model bottoms 
(in two perpendicular directions) amounted to 
about 5%. The cross-sections of models are 
presented in Figure 2.

The SHP1 and SHP2 models were construct-
ed in March 2017, SHP3 and SH – in November 

2017, and S and SP – in April 2018. The sub-
strates of SHP1, SHP2, SHP3, and SH models 
contained the hydrogel admixture. They were 
built of two layers. The lower layers consisted 
of the “Sedum Carpet” extensive substrate with 
0.5% admixture (by weight) of the cross-linked 
potassium polyacrylate and the upper layers con-
sisted of the above-mentioned substrate without 
any additional amendments. The S and SP models 
contained the uniform layers of “Sedum Carpet” 
substrate without any amendments. Four mod-
els (SHP1, SHP2, SHP3, and SP) contained the 
vegetation (the goldmoss stonecrop Sedum Acre), 
whereas two models (S and SH) did not contain 
plants. The sedum on the SHP1 model was plant-
ed in March 2017, while the sedum on the SHP2 
model was sieved from seeds in August 2017. The 
sedum on the SP and SHP3 models was planted 
in April 2018. The investigations were conducted 
with the use of simulated and natural precipita-
tions. The water retention capacity of green roof 
models was established on the basis of the dif-
ferences between the volumes of precipitations 
(simulated or natural) and the volumes of runoff 
from models. The parameters of natural precipita-
tions and the atmospheric conditions prevailing 
during investigations were recorded using the 
weather station Vantage Pro2 (Davis Instruments, 
Hayward, USA) at 10-minute time intervals.

Figure 1. The green roof models SHP1 and SHP2

Figure 2. Cross-sections of the green roof models: 1 – garden tray bottom, 2 – Floradrain drainage 
element, 3 – SF filter sheet, 4 – the “Sedum carpet” extensive substrate without additions, 5 – the “Sedum 

carpet” substrate containing 0.5% by weight of potassium polyacrylate, 6 – the plants
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RESULTS AND DISCUSSION

Table 1 presents the selected parameters of 
simulated precipitations and the averaged atmo-
spheric conditions prevailing during antecedent 
dry periods (ADP) and antecedent periods elapsed 
from preceding total (or substantial) saturation of 
green roof models (in this article abbreviated as 
PSTS). It should be noted that ADP is in this case 
the duration of period elapsed from the end of pre-
ceding rain, regardless of its intensity and PSTS 
(that can be equal to ADP or longer) is duration of 
period elapsed from the end of precipitation with 
sufficient depth that caused runoff or at least led 
to total or considerable saturation of all green roof 
layers. The data presented in Table 1 show that in 
the case of 5 simulated rains, PSTS was longer 
than ADP. In the case of artificial (simulated) pre-
cipitations analysed in this article, the rain depths 
were calculated based on the volumes of water 
irrigated on the substrate surface of each model 
and the average substrate surface that amounted 
to 3213.3 ± 17.2 cm2. The depths of the natural 
rains occurring during investigations as well as 
air temperature and relative humidity prevailing 
during the research period were recorded using 
the weather station Vantage Pro2. 

The values of air temperature (T) and relative 
humidity (RH) prevailing during the experiments 
are shown in the box-whisker plots presented in 
Figures 3 and 4, respectively. These plots show 
how the values in the data of both daily T (in °C) 
and RH (in %) are spread out.

Figure 5 presents the volumes of rainwater 
retained within the layers of green roof models 
during the rainfall events. In two cases, the com-
bined precipitations (simulated + natural) were 
used because it was not possible to precisely 

separate the runoffs after these rainfalls. The 
share of artificial precipitation in the rainfalls 
simulated in the days 25/03/2019–26/03/2019 and 
21/05/2019–23/05/2019 amounted to 98.5% and 
37.2%, respectively. Table 2 presents the results 
of stormwater retention rate calculated as a ratio 
of volume of rainwater retained within individual 
green roof model and the volume of the rainfall.

The results presented in both Figure 5 and 
Table 2 show that green roofs can reduce the 
stormwater runoff, and thus, can support the tradi-
tional sewage systems. The stormwater retention 
rate (the reduction of the stormwater runoff) in 
the case of the tested models ranged from 29.50% 
(rain simulated on 16/05/2019 – Model S) to 
85.15% (rain simulated on 28/06/2019 – Model 
SHP1). Generally, the depth of precipitation event 
influences rainfall retention rate expressed as the 
percentage of rainfall retained within green roofs. 
In their research Gong et al. reported an investi-
gation conducted in Beijing for 22 rainfall events 
with use of 10 green roof modules in which lower 
values of stormwater retention rate were obtained 
in the case of heavy rains, while high retention 
rates were observed in the case of small storms 
[Gong et al., 2018]. Similar results were obtained 
by Burszta-Adamiak in the research conducted in 
Wrocław. In her work, generally the highest re-
tention rates were obtained during small rainfalls 
(with depth less than 1 mm) [Burszta-Adamiak, 
2012]. In the current research, such an analysis 
was not possible because 6 from 8 precipita-
tions had almost the same depth amounting to 
15.6 ± 0.2 mm (or 15.8 ± 0.4 mm). On the other 
hand, the rain simulated on 16/05/2019 had low 
depth (6.2 ± 0.1 mm) because a relatively low 
value of retention capacity was expected due to 
short ADP (equal in this case to PSTS). It should 

Table 1. Parameters of precipitations and atmospheric conditions prevailing during antecedent dry 
periods (s – simulated, n – natural, Tm – mean temperature, RHm – mean relative humidity)

Date Rain 
type

Rain 
volume

Rain
depth ADP Tm during 

ADP

RHm 
during 
ADP

PSTS Tm during 
PSTS

RHm 
during 
PSTS

 [cm3]  [mm] [d:h:min]  [°C]  [%] [d:h:min]  [°C]  [%]
25/03/2019–26/03/2019 s + n 5077 ± 102 15.8 ± 0.4 1:22:50 9.9 64.9 6:23:10 7.2 72.3

01/04/2019 s 5000 ± 25 15.6 ± 0.2 5:15:10 7.1 72.9 5:15:10 7.1 72.9
08/04/2019 s 5000 ± 25 15.6 ± 0.2 1:16:10 10.3 79.4 7:00:00 11.0 58.6
15/04/2019 s 5000 ± 25 15.6 ± 0.2 1:15:50 7.0 51.6 6:10:30 6.5 66.0
16/05/2019 s 2000 ± 10 6.2 ± 0.1 0:05:40 9.6 96.7 0:05:40 9.6 96.7

21/05/2019–23/05/2019 s + n 8074 ± 169 22.2 ± 0.5 0:04:00 15.3 82.2 3:12:20 17.3 75.0
04/06/2019 s 5000 ± 25 15.6 ± 0.3 1:18:20 21.4 65.0 6:03:10 18.2 67.4
28/06/2019 s 5000 ± 25 15.6 ± 0.3 6:17:10 23.3 62.5 6:17:10 23.3 62.5
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be mentioned that in the case of the models con-
taining plants and hydrogel the lowest stormwa-
ter retention rates were obtained during the com-
bined rain with the highest depth that occurred 
on 21/05/2019–23/05/2019. During this rain, es-
pecially on 23/05/2019, the air temperature was 
relatively low and relative humidity was very 
high (near 95%) (see Figures 3 and 4). It cannot 
be excluded that in this case the water vapour ad-
ditionally condensed on the plant surfaces.

The results presented in Figure 5 indicate 
that in most cases the best retention capacity 
(expressed as the volume of rainwater retained 
within model of green roof) was exhibited by the 
SHP3 model, constructed in November 2017 and 
planted in April 2018, with substrate amended 
with superabsorbent. In the case of SHP3, the re-
tention rate amounted to 69.35% (considering 8 
rain events). The total depth of rainfall retained 
within the SHP3 model (referred to as retention 
depth) amounted to 74.46 mm.

The remaining similar constructed mod-
els which were built in March 2017 (SHP1 and 
SHP2), containing older, smaller, and weaker 
plants partially supplanted by mosses, in some 

cases retained slightly smaller amounts of rain-
water than the SHP3 model. On the basis of the 
results presented in both Figure 5 and Table 2, it 
should be stated that the S (not vegetated, with 
substrate without additions), SH (not vegetated, 
with substrate containing hydrogel), and SP (veg-
etated, with substrate without hydrogel amend-
ment) models had lower water retention capac-
ity than the models containing both plants and 
hydrogel (SHP1, SHP2, and SHP3). The results 
indicate that in some cases hydrogel can have a 
positive effect on the water retention capacity of 
green roofs but its effectiveness is probably ad-
ditionally affected by the presence and health 
of plants. On the basis of the results, it can be 
concluded that the efficacy of hydrogel decreased 
over time, among others due to its decay under 
the influence of solar radiation. Savi et al. in their 
work also reported the decrease in water hold-
ing capacity of the substrate containing hydrogel, 
observed 5 months after the establishment of the 
green roof modules [Savi et al., 2014]. It can be 
concluded that the addition of hydrogel into the 
growing medium can have a positive effect on 
the retention capacity of vegetated roof, but the 

Figure 3. The values of air temperature prevailing during investigations: × – mean daily air temperature
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efficiency of hydrogel may decrease over time, 
i.a. due to its decay under the influence of solar 
radiation. However, the use of superabsorbent 
polymers may allow plants to survive drought, 
especially in the first months after the green roof 
has been installed.

Figure 6 presents the influence of anteced-
ent dry period (ADP) as well as antecedent pe-
riod elapsed from the end of rainfall causing the 

total saturation of models (PSTS) on the retention 
depth (Pr) of examined green roof models.

The relationships presented in Figure 6 were 
described using linear regression equations. Re-
garding the results of 8 artificial rains simulated 
during the investigations, a strong positive linear 
correlation was obtained between PSTS and the 
depth of rainfall retained within green roof mod-
els (Pr), at relatively high values of R2 ranging 

Table 2. Values of stormwater retention rate achieved during simulated precipitations

Date of precipitation
Stormwater retention rate [%]

SHP1 SHP2 SHP3 SH S SP
25/03/2019–26/03/2019 64.61 61.91 69.86 65.45 67.34 63.15

01/04/2019 62.48 60.52 65.40 59.38 59.72 53.68
08/04/2019 73.14 73.28 75.36 66.84 70.84 69.68
15/04/2019 53.62 51.60 56.00 51,38 53.72 48.12
16/05/2019 43.00 35.75 42.75 36.50 29.50 30.90

21/05/2019–23/052019 30.52 32.15 35.40 36.81 33.66 32.60
04/06/2019 72.00 77.16 74.44 64.96 66.78 74.12
28/06/2019 85.18 78.48 79.92 76.88 77.66 83.40

Total retention rate
(for 8 rain events) 68.65 67.45 69.35 64.3 65.20 65.00

Figure 4. The values of relative humidity of air prevailing during investigations: × – mean daily relative humidity
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from 0.7423 (for SP) to 0.8594 (for S). However, 
it should be emphasized that such good correla-
tion resulted from the fact that the analysis in-
volved little amount of rainfall events (only 8) 
which depths were relatively high, additionally 6 
of 8 values of PSTS were similar, and the inves-
tigations were conducted under relatively stable 
weather conditions. On the other hand, the results 
indicate that a moderate positive linear correla-
tion between ADP (dry period elapsed from the 
end of previous precipitation regardless of its 
depth) and the retention depth was observed at 
relatively low to moderate values of R2 ranging 
from 0.2748 (for SHP2) to 0.3969 (for SHP1). On 
the basis of the results from the studies available 
in the literature, it can be expected that the rela-
tionship between ADP and (Pr) would be much 
weaker if all natural rainfalls were included in the 
analysis regardless of their size (even those that 
did not cause runoff). In their research, Gong et 
al. took into account all precipitations (including 
light rains that do not caused the runoff) and they 
established that the antecedent dry periods up to 

14 days had little effect on runoff retention [Gong 
et al., 2018]. Schulz et al. found that the retention 
for individual rain events showed a strong depen-
dence on both the length of ADP and the size of 
the event [Schultz et al. 2018]. Baryła et al. found 
that ADP as well as antecedent volumetric mois-
ture content are the parameters that determine the 
preceding level of moisture in the substrate. They 
found that the relationship between these two pa-
rameters was moderately negative, whereas ADP 
did not exhibit statistically significant correlation 
with retention [Baryła et al., 2019].

It should be emphasized that during the in-
vestigations described in the current paper, the 
lengths of periods elapsed from the previous total 
saturation PSTS obtained in the case of 6 rain-
falls were relatively similar. The dates of these 
events were as follows: 25/03/2019–26/03/2019, 
01/04/2019, 08/04/2019, 15/04/2019, 04/06/2019, 
and 28/06/2019. Therefore, for these 6 rainfall 
events, the analysis was performed which focused 
on examining the influence of both mean tem-
perature and mean relative humidity prevailing 

Figure 5. The volumes of water retained in the layers of models during simulated precipitations
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during PSTS on the retention capacity of green 
roof models. Table 3 presents the linear regres-
sion equations describing the dependence of the 
retention depth on both the mean temperature and 
the mean relative humidity of air.

The results presented in Table 3 show that in 
the case of analysed green roof models, consid-
ering only rainfall events with similar durations 
of PSTS, a moderate to relatively strong positive 
correlation was observed between Tm and Pr. The 
lowest value of R2 (0.5456) was obtained in the 
case of the S model (containing neither plants nor 
hydrogel), and the highest value (0.8078) was 
obtained in the case of the SP model (containing 
plants but not containing hydrogel). In turn, the 
results show that there was observed the weak 
to moderate negative correlation between RHm 
and Pr. In the case of relationship RHm vs. Pr the 
lowest value of R2 (0.1219) was obtained for the 
SH model (containing hydrogel but not contain-
ing plants), and the highest value (0.247) was 
achieved for the SHP1 model (containing both 
older hydrogel and plants). 

The results presented in Table 3 may indicate 
that during the conducted experiments, the mean 

temperature as well as mean relative humidity of 
air could have a slightly greater effect on retention 
depth in the case of models covered with vegeta-
tion (due to more intensive evapotranspiration at 
high temperature and low relative humidity), but 
containing growing medium without hydrogel or 
containing old hydrogel with reduced efficiency. 
On the other hand, it should be emphasized – re-
garding all 8 rain events – that the best rainwa-
ter retention capacity was exhibited by the SHP3 
model (containing both plants and relatively new 
hydrogel), but results suggest that in the case 
of this model, the changes of mean temperature 
and relative humidity affected the retention to a 
slightly lower degree. It should be emphasized 
that the analysis included only a small amount 
of precipitations and only averaged values of 
temperature and relative humidity. The extreme 
values of both temperature and relative humidity 
can strongly influence the evapotranspiration and 
thus the retention capacity of green roofs. In ad-
dition, other atmospheric factors may affect the 
retention capacity. Therefore, research should be 
continued taking into account other parameters, 
e.g. solar radiation, wind speed, etc.

Figure 6. The influence of periods ADP and PSTS on the retention depth of green roof models
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CONCLUSIONS

The results of investigations show that green 
roofs can be useful stormwater management 
tools. They can reduce stormwater runoff, and 
thus, can support the traditional sewage systems. 
The stormwater retention rate of examined green 
roof models ranged from 29.50% to 85.15%.

The results indicate that in most cases the 
best retention capacity was exhibited by the 
SHP3 model, constructed in November 2017 
and planted in April 2018, containing substrate 
amended with superabsorbent (cross-linked po-
tassium polyacrylate). Considering 8 simulated 
rain events, the retention rate of SHP3 amounted 
to 69.35%, which corresponded to the retention 
depth of 74.46 mm. The remaining, similarly con-
structed models (SHP1 and SHP2), which were 
built in March 2017, in some cases retained lower 
amounts of water than SHP3. It should be em-
phasized that lower water retention capacity of 
the SHP1 and SHP2 models may result from the 
fact that they contained older hydrogel and were 
overgrown with older, smaller, and weaker plants, 
partially supplanted by mosses. The results can 
indicate that the efficiency of hydrogel may de-
crease over time.

The results of investigations conducted with 
use of 8 simulated precipitations indicate that 
there was a relatively strong positive linear cor-
relation between retention depth and duration 
of period elapsed since preceding total (or sub-
stantial) saturation of green roof models (PSTS) 
(R2 = 0.7423 ÷ 0.8594). On the other hand, the 
results show that there was weaker positive linear 
correlation between retention depth and duration 
of antecedent dry period, elapsed since the end of 
last rain, regardless of its intensity (ADP).

The weather conditions i.e. air tempera-
ture and relative permeability influence the 

relationship between PSTS and the retention ca-
pacity of green roof models. The obtained results 
suggest that the effect of mean temperature on 
green roof retention depth may be stronger in the 
case of the models covered with plants.
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