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This study reviews and analyzes methods for producing freshwater in urban
systems, focusing on water harvesting from fog, a method that allows
sustainable water supply without consuming energy in the production phase.
Using the PRISMA approach, 20 selected studies were selected for the final
analysis from 215 studies. The results show that most of the early research
focused on collector geometry and was limited to simultaneous consideration of
material properties, long-term durability, spatial analysis, and long-term
operational data. Recent studies have focused on novel materials, biomimetic
design, nanotechnology, and artificial intelligence modeling to increase system

efficiency and sustainability. Passive fog collection systems can produce an
average of 1.5 to 10 liters per square meter per day of water, and on an urban
scale, replacing part of the water consumption can generate significant energy
savings. The findings of this study can provide a clear path for future research
and show policymakers the possibility of utilizing new capacities for sustainable
urban water supply.
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Water is one of the most vital resources on Earth and plays a fundamental role in domestic, industrial,
power and agricultural sectors. Despite the relative abundance of water, usable freshwater resources
are limited and only about 0.6% of it is readily available. The increase in urban population, changing
lifestyles and economic development have greatly increased the demand for water and it is predicted
that between 2.2 and 2.3 billion people will face severe water shortages by 2050. Water scarcity has
wide-ranging impacts on meeting human needs, ecosystems and biodiversity. The use of conventional
methods of urban water supply is often associated with high energy consumption and there is a need
for sustainable and low-energy solutions. Water harvesting from fog, especially using fog-absorbing
nets, is a novel and energy-efficient method that can provide a local and sustainable source of water.
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This research, using the PRISMA approach, reviewed 20 selected studies out of 215 studies and
analyzed the benefits, limitations, and parameters affecting the efficiency of fog collection systems,
clarifying the path for sustainable urban research and decision-making.

Methodology

This study is a PRISMA-type systematic review that aims to investigate freshwater production
methods in urban systems and analyze fog harvesting technology. Inclusion PRISMA structured
approach, 215 relevant articles were searched from reputable scientific databases (Google Scholar,
ScienceDirect, and Scopus) and based on the inclusion and exclusion criteria including research,
focusing on fog harvesting mesh material and geometry, specialization, and full-text access, 20 final
articles were selected for analysis. The review steps included screening titles and abstracts, quality
assessment, key information extraction, and data analysis, and resource management was performed
with EndNote software. The study will also examine the effect of mesh material and geometry on
system efficiency and the potential for reducing energy consumption if the new fog harvesting method
is replaced with urban sources. This analysis provides a suitable theoretical perspective for utilizing
this technology in foggy and mountainous cities, despite the assumption of sufficient fog.

Conclusion

This study investigated the role of fog harvesting systems in sustainable water supply and energy
consumption reduction. Early research mainly focused on the geometry of the grids and the shape of
the collectors, while the effect of material type, nanocoatings and simultaneous geometry and material
design have not been comprehensively investigated. Recent studies have focused on the use of novel
materials, biomimetic designs, 3D structures and artificial intelligence to predict collector
performance, but long-term durability, cost and scalability still need to be developed. Passive fog
harvesting systems can produce between 1.5 and more than 10 liters of water per square meter of grid
per day, providing a significant part of the water demand on a city scale and reducing the energy
consumption associated with water treatment and transportation. Future research should focus on
systematic geometry and material design, predictive modeling and long-term testing under real
conditions to increase the sustainability and scalability of this technology.
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1. United States Environmental Protection Agency (EPA)
2. European Union (EU)
3. Benzene

4. Bromate

5. Cadmium
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7. Antimony
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9. Mercury

10. Nitrate

11. Nitrite

12. Selenium

13. Tetrachloroethylene
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1. Thermal Desalination
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1. Greenhouse Gas (GHG)



Gpan ol jolate 4 dawg 5 Biod 4 b g Cuwl gl Ll Glmen O Wy 5 5 Gras plply e
b Anlgs ke aslsl ) Sie b > (sl ooleidin sla>oly 25l 3529 (g8 slais)sld Sl oyl 0 0 9 555

S slacssi b (FWH) o 53 35290 a0 31 T (slaen 5 cedlsy) Jlameal s O Mg slagisy J e
el Cilisee (o 39, b lgn 31 Ol Jlaseil )05 1) (G Wy plSin) yio g5 Bpae & cosl (‘a0 5l Ol 80S ga2)
T(sadygs i) ol gy (it 808 el ot 59U (a0 595 Mol (605k Joli W] retes 45 3500
it a5l (50008 5 51 6815 5 ol g D9 on

onl 295 Brae (651 ALl gy 0950 0553 Ol 2j e 3 g Sl laisy bausg 4o 3l Ol gyl 5
oMol b tald] T 4 5] s (sl Lol oogeb s o3litsl et (555biS” ko ilike (sl ik ,5 by (sl ]
Egeie 3 g e plos] Ul aos g bt (sl yild 51 olizal b S ol 45 Ngd o laSgll 5 005 46L3] L 590

oyl b (Sis 5blie 5 6ypls 5 BLS (cladigS ) (ol & Canl 03,8 W) do 5l LT el sl Lola ool
Awd o pbl 1) )8 pl dgs o5

2B GalS (St o bolr o 4y de Ol claJsSse o 3 &l (S5 Sl bl 1 a0 5l OF el
oS 15 3] l559LiS Lawgs Ll de O caily p 8] S s 1y Ol 29008 b 08 (6 y9len wind d9)lae (clon ;> Aitun
ao cusly ol 4 Sl ol sl o JhE LS GlLbI > g,k ¢ baeyis wogbye slgn 5l Ol (6yglaes slp
Clpia g oSl il SbLS sl Sy 5l ofgar b plosl Connlo 1 plell b dinej el )3 (gt Slisios 9 A5 s
5l 390 (sl Satonog slobay dawg 4 Slllas eyl ol 005 03litsl CguSic wilsl § ol yro Sowvges Lilo
Dy 3g3g ds Jl Ol (g)glren slaciuw (cplaudd 5 las wile oo Ko 1> 5 00l e e daw

aslyy ol JolS calis 4 cam 5w 3 g i ol o ol el claedie wunl (gygld ol Lolel 4o &S bl )
Sl e @le ) S clgie o B g 4o ol US4 ((Sedgien 5 i bulid & deg 09n) S ol D90
S5 1y s O wlio 5l oy Ve dgas B aS) Jbo b ol elyhd S a1y O o) yhaned] sl od dlggidig 0y
Ot Sl S 31 (o yio youbs 3 VY) idir il i Tom )3 5290 Ol cume (loj 2 )3 3yl 00 oK 295 13 (wm 0
o 5 o sl 38,8 g slesel b5 c01iiS lguel 3,509y S0 5150 FWH qoplplis [¥A] Canl ladinly 3 ¢ laeilinsg,
d9:05 2yl (Vs Al gl slajls sy ol qie Blyis 4 de spglaer Sk ol 3 iz 5yl o 0k
4 Condg ol Dgdige i Gl Cel Cumezy 3blie I (gl 53 (Saeeldl Of (395 ot )3 5 Sl 1953l9)
Bl 0 e il ixtio 3ble 3 (> Ol ($slaen wlygl g 5 3apamie (sla g 4 M S
sl o s O Lol e 41 o ] il ] inton (sl ypuiS ) a8 les] (gLl g b puna 45 gholie

o3> (slo g5 ) 40 g O 3oy lylad JSb a0 1) b Of canSo yiaghS Jl5m B dgas (a5 45 395 g0 03] (eSS
Flyl o 4 FWH cplply 1] 18 o p3slSal 1y il OF (el ¢ S5dgpten (b &2 il 2 ogdle sl
ol 03 s ol ) ible 0 Ol g (sl e

a0 3 5595 b a0 H1 T Cuitd ¥ —1—F

23 3929 sox lor 3l ol Wl @y by

. Fog Water Harvesting (FWH)

. Fog Water Collectors (FWC)

. Cloud Seeding

. Fog Mesh

. Massive Dew Collector

. Sorption-based AWG (solar distiller)
. Condense
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1. Standard Fog Collector (SFC)
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Cape Verde, Serra Malgagueta (365)
Peru, Mejia (210)

Canary Islands, Tenerife (354)
Chile, Alto Patache (365)

Eritrea, Arborobu (166) |
Guatemala, Tojquia (210)

S Africa, Lepelfontein (184) )
Yemen,Hajja (121)

Ecuador, P. Grande (210)

Nepal, Pathivara (122)

Spain, Valencia (142)

Eritrea, Nefasit (90)

S Africa, Soutpansberg (200)
Chile, El Tofo (365)

Chile, Padre Hurtado (365)
Colombia, Andes mountain (210)
Chile, Falda Verde (365)

in paranthesis, are the number
of days fog occured annually

2 4 6 8 10 12
rate of fog water collection (/ m—2d-1)
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1. Forward Scattering Spectrometer Probes
2. Mesh Nets
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Cooling Tower
Plume

Mesh Cooling

Tower Cell

Fog + Humid Al

Cooling Tower

[¥F] hlSan 5 355 Gimgi 3 CT o OOl slais)yg it A JSW0

iyl g oo sloojlo Baos 540 slapSl e (sbaasgerme yglaer D & clSen 5 VIS,
Ll wp g s sl v a8 el @Vsleo jl eslitul b wimd S sladis, ) amiv i 4 jeome
Sglite 3)l8 Aol 5 (S 55 51 45 03,5 (B yme ilie (sloJho ¢ izran Ml 158 o Jlai )3 ) (Shelindg
o3zl {giSIS an Ol 0djl  Lodidy g ahold dbain slus dwtin 13U Jdoded 55 sl Conl (San g clitun
[¥0] Bgs

2338 ooliel Y 4o clale b sblie ot lp (sotae Jhgn lani ol I o)len 5 (Slitws (o) 155
Wl i de Jleasl gyl padias 0 (o0b) By cdiBlprend bAECys® Jdo g diBlipren (Jas Jio dles e o>
5 0b) ol g e Jlon] a5 b Tl de il colls asls claadh o 5ud 48,8 L 5 elasl gl e
¥5]5,8" pasetio do ol by (4l dibaio oy fowslio Glgis 4 1) dilate (b gz @l

1. Ghosh

2. Cooling Tower (CT)

3. Regalado

4. Fog-Water Harvesting Capability Index (FCI)
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1. Azeem

2. Aerodynamic Collection Efficiency (ACE)
. Uddin

. Hadba

. Knapczyk-Korczak

. Electrospun Polyvinylidene Fluoride

. Cheng

. Li

. Janus Membrane

0. Moncuquet
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