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ARTICLE INFO ABSTRACT

Effective management of rainwater through the development of integrated
nature-based systems, both biotic and abiotic, is achievable. Utilizing rain
Review Paper gardens and permeable surfaces to capture and purify rainwater can help
reduce pollution and enhance water resource efficiency. These systems are
) ) crucial in environmental conservation and balancing development with
Avrticle history natural resource preservation. Nature-based solutions (NbS) such as
Received: 15 May 2024 rainwater harvesting, reducing surface runoff, enhancing evaporation, and

. improving stormwater quality contribute to better rainwater management.
Revised: 16 July 2024 Diverse approaches and collaboration among stakeholders are fundamental
Accepted: 30 July 2024 to enhancing the efficiency of these systems. These solutions can
Published online: 16 November 2024 effectively mitigate urpanization _impacts, improve rainwater harvesting,
and enhance urban resilience to climate change. Green roofs, as one of the
primary NDbS strategies in cities, promote environmental sustainability,
enhance urban resilience, and reduce natural disaster risks. They are widely
applied globally as a suitable technique for reducing runoff. Nevertheless,
implementation challenges and high costs have limited the research and
widespread adoption of NbS solutions. Additionally, a lack of information
regarding green roofs is a major obstacle in this field. Policymakers can
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Conservation, Reducing runoff, analysis, and cost considerations in each region is necessary for better
Water management comprehension.  Technological advancements and efficient water

management through NbS systems provide numerous benefits to urban
ecosystems. There is a need for further research to understand the short-
term and long-term positive impacts of these systems and to make better
decisions. Implementing practical recommendations for these systems is of
utmost importance.
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EXTENDED ABSTRACT

Introduction: Biological and non-biological integrated systems are promoted for better rainwater management.
From rain gardens to influential levels used to absorb and purify water, these approaches reduce pollution and
increase water resource efficiency. These systems play an important role in protecting the environment and
balancing the development and conservation of natural resources.

Methodology: To assess the effectiveness of integrated biological and non-biological systems for rainwater
management and environmental preservation, this paper utilizes a systematic review approach. In this method,
relevant content and articles related to rainwater management and integrated preservation systems are collected
from reputable databases. Subsequently, they are evaluated based on specific criteria such as efficiency,
sustainability, and adherence to natural principles. This evaluation delves into a comprehensive analysis of
successful initiatives and existing challenges in the development of these systems, providing insights into the
overall impact of these systems on rainwater management and environmental quality improvement.

Results and Discussion: For the optimal and effective implementation of nature-based approaches in rainwater
management, by relevant EU guidelines and standards, rainwater must be stored through underground
infiltration. The approach will also contribute to the United Nations' sustainable development achievements by
2030, including urban adaptation and climate change mitigation. Implementing nature-based biological methods
leads to measures such as rainwater storage, reducing surface fluctuation, water evaporation, and improving
floodwater quality. Diversity of approaches and collaboration between institutions are fundamental to increasing
the efficiency of these systems. Nature-based approaches (NbS) can play an effective role in reducing the effects
of urbanization, improving rainwatering, and increasing urban adaptation to climate change. The study examines
NbS ways to preserve the functioning of urban natural areas and states that the use of rainwater can be an
alternative source for drinking water and improve flood water management. The green roofs are noted as one of
the main NbS platforms in cities. These roofs, by enhancing environmental sustainability and integrating with
other NbS systems, help improve urban compliance while reducing the risk of natural disasters. However,
research related to NbS is still limited, probably due to executive challenges and high costs. Also, there is a lot
of damage to information about green roofs that has caused a delay in their widespread acceptance. In
implementing NbS systems in cities, cooperation between the government, the private sector, and property
owners is essential. Policymakers can also facilitate the process of accepting green leaves by supporting and
establishing appropriate legal frameworks. To better understand local conditions, it is necessary to analyze the
life cycle and cost in each region.

Conclusion: NbS systems, especially green roofs, provide many advantages in urban ecosystems with the
development of technology and the efficiency of water management operations. Governments around the world
have installed these systems and developed guidelines through research. More research is needed to realize the
positive effects in the short and long term and make better decisions. Implementation of recommendations
related to the functioning of these systems is important identified, which can be used in projects related to
reclamation, restoration, and exploitation of natural resources.
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Figure 3- Impenetrability of surfaces

SIS St 3
SB hwg GUly il Gl ly eas shb cbbsy i (Ko wisdise odel 35 (£)eScunj Slugul &) L slagl
i Wlords ohb s clbKe Shl clogl Nsd edlitul Higb 4 o34l (clobly, a6y w55 oo iz Byy] Aitus

I- Rain gardens


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.6.3
http://jircsa.ir/article-1-549-en.html

[ Downloaded from jircsair on 2026-01-30 ]

[ DOR: 20.1001.1.24235970.1403.12.3.6.3 ]

A e 42 LSy S drwgi b (5L o S e

5 LSS dogyodly «(gype (slojpmns doply iy A5l (0d 39 By Gblo | Sly oau¥T b g JS)MEe ol oy
Sy LS & 39 il by il s (s O Lis oy Sb gl (Kangas, 2016) ans o (2al5 1) 63,25 cyon sblis
Sht gl wiS o s g Mol 1) (gyeas Cllgy bawes o Jos L;Lm.\;i\ﬂ Jb s 0 g s (Sie ol awdige b aub
S (Lietal,, 2009) sos o il |y, L3l (o)l 4y 5l 5 45 o 1)) )l o0 45 by (gjlodingy 5 0,be3 o3zl (gl b,
st oz b dmglie )3l S50 o) 0 IS pb 4y (glosyty 10 5 sl Ol g g (slod il SL (slal <l (gLle
SIS j 3,Sles (Bradford & Denich, 2007) xims oo o5l fpe; a0 Ol 5yt oyd Yo 3685 a4 (6,1 0SC ) (lapiunw
bulyd g 5o & dianly o g (Li €t all, 2009) ool Sl s (6 S5cuns i (o dloyo 5> (06055 5 3585 3,Slas)
o5 3 odlitl (sl Sy 4 gl b o2 9 O Gl «Sidgium ()l 3)90 5 (Kratky etal., 2017) cul glm o o]
[(Flores et al., 2015) cawl dily (o)l sboligy cond g lade 4y angi B jobdy g (cud (s pdideas Milo)
o Sl
SR 4 Slgi oo juw pl 205 LlB,S )18 dxgi 3)50 S LA g (BLS dey Cugl 3 e Slole plpied 5 e slapl
£33 S 3 9 85 S8 gloS plir g s (Sl don (ol wile Slbbis slassly Sl g laplels g5yl Bpas
)‘3] Epes (SN p ‘9.&79&,:1 L_J]).Jux slasely o sl u”-"ﬁ‘ Jb LS slal5 Ll a5 u.‘a)l)w 5 il Al (6 (S
Siledindign o (Silodiny o Lol 3Sag) Sliwl) )3 s pl lipl Cosl p3Y Sl Sg0 (o8 Wl oo s pl )8 135 o
.(Song et al., 2023) w4
o sl SLlse

Pl EL b egian ex l osidy SIS )BLe iy (LS 55 S e 15) LS ol gy 2 & ol Vi sloply
blse dlex 5 (COOK & Larsen, 2021) el ol sidsy sate (shb )3 (FUSE) Jlo lsicds woslizul )50 alS b & wisly
Rl I Gl (V) S £55 dgmte 9 (sotupsS| Slaiz Slosd (1) 35 0)l8) 2j o)lge @ Glgice jew slapl aBe
Copte () b (U las 55 3t (F) om 5 o Sliusts GalS 5 (CO2 ) o (Sogl Linls (V) sised (oS
5 Mo o] Copte (b ol @lpss SIS 4 4595 L (Santos & Monteiro, 2022) Cllg, ials ¢ oM lac]
ol 53 sew glapl dbml (3mSRl @ (losll psboas Wl a5 Cuwl ped bl 3 Cuje (nnte «llyy Sl
Cristiano et al., ) xms o LialS 1) s Ol copite lagiuw (g9, ,Lié 4 )3 o (Qin et al., 2013) kS SaS o yoi
o) 12 4 SLSL o) 4 53l 85l () e gl S o o) e I (53885 syl I ()l S (2021
(Wong & Jim, 2014) x5, wgd e 13l gl )3 a5 less b

(Grullén—Penkova et al., 2020) YU 31 Cuwly 4 o 5 Ganw ol 43 20l 03wl ALS odiss A € JSS

Figure 4- Some plant species used in the green roof, from left to right from above
Bidens alba, Nephrolepis multiflora, Momordica charantia, Portulaca oleracea, (on the bottom): Tulbaghia violacea,
Asclepias curassavica, Arachis hypogaea, Portulaca Pilosa
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Figure 5- Rainwater harvesting system
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Figure 6- Composition of GR growth medium/plant species
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Figure 7- The overview of the layers of the green roof and the location of the layers that are added to them in
different sources (taken from the Internet)
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Figure 8- Green roof layers
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