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Fig. 1- Repetation of quadruple categories through articles (Authors)
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Table 4. Urban agriculture solutions from selected articles
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Lo (Sl RERYS 3 g 3 é g &
Solutions Aim & 28 5 i
183
J
S50 4B & Al 1S9
. ; =
- Legal: based on city. (RTG) 68 by i 5 g
Sge Dz ;> (VA =V mBy wil adls IS 55 b ol slad cmile oy ply (gL 15 pslas . i SE
o . Sskd 3 oo bl 55, 2 g 8
29 osliiwl LLED 31wl oo ,o LIWAR.LIDAR - S -
s =
Agricultural: no barriers on roof, enough natural light (1900-2000). A o 5I ati 2 08: g g -
o . kg T . . Assessing implementation g @
:JSL.\> :_A>LM..¢ 6&La..$‘ 48,0 Ls‘)'.' AR ‘m :)l;' Ja;u Jsl..\> Eflg aJLa.n AR )l )&55 (W} :‘5.3 of RTG on roof based on _g _(.‘:
Boyaye O liDAR and LIWAR sz
. ) N kg, technology 5
Technical: roof slope less than 10%; roof material; minimum ZOOF, minimum area for x
economic efficiency 500 m2.
(B 5 939 bojem plo aile 650 55,08 Szl ln Lailss Gonsd ol iS58
Legal: importance of setting criteria for urban agriculture like other fields as earthquake
and fire.
‘(JL‘).Ia}) ab s(JLn)Ja>) \_j Silwo yuzd Joxa ‘CJJ...Q;U .(Jb)h?) S La)La Al 1l 6.3
N gama 5 (SUlas) d3;
gt 301 ol OB (U ¢ twd (slp aly b youilal s3Y (slalas Jolas (o 5
Yl zl L Lol il YL (o N
) u,-.'-)C) 6°5{5.)5~“ » 4“‘.’6 > (5 ezl o Sie 5,5 U - <
Technical: a) calculating loads: soil (dangerous), equipments, water storage tank ] . 5] —E‘E
(dangerous), wind (dangerous), earthquake (dangerous) and crops (calculating loads is =~ sle<sbu n; & 5o ol - S &
N addressed). o SAS 2 38 g g~
b) minimum spaces: elevator or staircases, water storage tank, washing units. - - o =T
- AL . Solving in building roof s =
c) more than three floors height: elevator with distinguished entrance from main lobby process about g g
6LQA>|5 B w5...¢5 J:m GL@[} :AJL:)' RTG g_i.:.?%”.\.:.b Fandly &9 S gan 64’):’ :‘5)')5&.5 infrastructures = é
GJWSB LSLNT"‘W:%’T ‘éw g
Agricultural: fuel cycle, planting type: hydroponic RTG, wastes: locating compost unit
in allotment area, water: grey water system
elgle @l el 8,1 el slaizs > Gl G Gleo laibinl cole el
Security: standards for exit pathway consideration same as fire, setting the optimal
height for the roof
)l L 6,5l 5 oSl ol S8 ~
. P T . —
Legal: owning rules, c«ompatlblllty with other land uses S clin lalsb Ll S
Y }‘};J:&La:)‘&@}aj;&‘\.r:C}.?LM..AJBL.\?‘WLLAJL‘;“_\A&)O \A)‘X‘J‘beﬁf@j L < =3
Joslialbgules sly 20 @ 8
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Technical: roof type; slope: less than 15%, appropriate soil, minimum area 9.3m?, light: _ S % < § 5 °
no built building in the south, east and west of zone. Identify appropriate 4 3 8 5
parcels by using LIWAR e o g
Seggy0u :ulS £ 155 ysliS and LIDAR technology %
Agricultural: cultivation type: hydroponics @
5 9ot (e ooy Lis e 0 85 (oLA8 CS L tpd e 5 b o et Clllie D50 )3 1 S8
Wik Sk LS e g
Legal: municipality objection probability; solution: building a space that preserves N
’ - - : o
privacy through beside public spaces like parks LS b os 5, S
2 Slasil ‘_,,_>|)Ja ‘LbuL...m) 0 (Pges slalas & culs (soya> slad G 03958 et i T ) g
Technical: adding private zone of cultivation to public spaces in winter for achieving s 2 S
flexibility Convert parks to 2% g 0
i i =}
S350 olel g cutlS 6 ool Lllis sis) LS cultivation zone n E
Agricultural; understanding sufficient space and required space for cultivation. 2
T

(G059 iy 5 (5333 slas Jdoar Sl Cu e (K003 50 SuBlS (5La8 (585 )18 ol
Security: risk of theft and vandalism; allocating cultivation zone beside control
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Technical: building an organoponic; dividing the site into stripes as 60 cm for paths, 13 ]
120 cm for beds, depth of beds into the earth, and 20 cm retaining wall for beds wlad gapslli sy v g g
Al b S i 6,5 L Gres sload s slaad (Al icoial (ool Cgzr load JS5 el LsS 50 6 (55 y9laS N g8 I,
- =)
S5 S ojlaz (7 SsSn (sLad SO L bvad SIS ailEgs ad (& (e 5 () 4 sleoje> Spatial characteristics of f% 8 © g
S slas STyol cgm S8 S 55 ad glas (bl S g g5 ad (0.5 5 dw (g0,la urban agriculture in Cuba % % §
Security: edge development for security: a) Thick edges: accommodate functions in A % 3
common with city land uses (recreational). b) Dual nature edge (dividing edges with a 4 <
residential space). C) Topographical edges: zone distinction by leveling the site
5 dadlone) oliy ;0 (@ 5,5 )98 (AN dlS (gl Lad canlio ol calid cpz oY sl fole 1 8
o uid ead iosw ool 092 Dya0 4o iclin gllas (5 il ow ws (z (oL ol
ol B 5o oads Gl Jare (6,518 pas @ az g5 (o o jlax caal 5l (g l00es .
Technical: required factors for understanding appropriate places for cultivation: a) light, , - sis o, Gyl el 3
- ] ; - ; 9ol Sl steal, 4 2
b) wind protected, c) appropriate access, d) suitable material. In case of strong winds, a . . 3 8 =] -
fence should be installed SO 48 = E °
9 PH ol (0 o S sl e ,0 (S5, ol g o J5 ¢ aVle ;ylals cusls (il 155 ,5las Annua}l instruction for Pt —é 2 =
) ) i ) - i B _ domestic cultivation and 33 o 5 E
Ao, B0 Cad b CangraS Cilu Cyz 5 ldll; l eolatul (G o @ az g5 b canlin oS s process _§
oS Sl 5 5l B g logs s dlge sl
Agricultural: a) implant perennial and colorful plants in borders, b) pH test and
determination appropriate plant according to pH. C) using wet wastes for composting;
by nitrogen and carbons
ogiSe ola)lB g il Loz laz K g e p )l 5 51381y : SgilE
Legal: assign and control on fields by a legal framework and written assignment.
A 032 5503188 salail o 855 50 50 Lo it )0 a8 S S L 0 d g IS Cenl ol P =
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Technical: considering a marginal in city burdens in case of expensive lands inside  Selection, policymaking . & g s
cities. Complexing urban and agricultural functions; allocate 75% of area for and management lots for % > =
agriculture. Placing functions in order to marketing crops marginal urban and urban S
] agriculture
-y (AR 0390 (2 4e :6)‘)5Li;5
Agricultural: width of the zone; 500 meters
OliyslisS &S > 5 b Jaaze G)BT ro Sy oaiiSlax slaoly aSiis 3525 Conon et
Technical: importance of dividing roads for collecting crops and movement of farmers. - g =
g g 9crep o b s e 2Lk G2 3
= N
. . e . oails, slags; I 55 D s =& -
3979 10092 (liwsgy Sl Wl 4 )0 Slsie b 50 65,5lS sloire) (5l Bgyd et 1550l e §“ £ 5§ T o
Sl Sl sy oo 00 v v 3l iy ool BB Corlaa V0§ oS et i GlE S z 8 2
. o - L . . " Design urban landscape by B 2
Agricultural: assigning conditions for sustainability, with a high degree of rurality; the marginal-abandoned fields 3 z
existence of plants; slopes less than 15%, usable area more than 5000m?, water existence <
@ b (oo i u*‘l" Aoy allaizr )5 b6 65,588 65 oIl (el 128
OlglS @ lte; oSl (arass g leolSig ) . N
Technical: guarantee sustainability in case of multifunctional; organizing access to Az 68 oo L5 b)) } 5 <
H . . 2 -
markets and allocate ownership of lands to farmers R SgES 3 bae) j < é 3 o
Relationship assessment 1 2 8 k5]
L W between multifunctional - s -
. Sl - | — o — >l i (G gl . gt 2
e slateds o 7ol - Sl — g 21 gas 2 st 5y0ls fields and urban agriculture 3;{ Z

Agricultural: propose “brick- rice- duck- fish” cycle in flooding fields
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Technical: multifunction urban agriculture, better commercial efficiency in case of ‘1) g
hydroponic, aeroponic and greenhouses usage. S game 59,8 9 2b,l5L % Dl
S el sy ol slasl (Byme 55 bli 5 (D slagie; 5o B 5l g)I0053 1650l o s o oleS s s oy 3 g § g =
S e Syge o alb L Marketing and selling & & =
Agricultural: avoiding form cultivation in areas with risk of stormwater runoff and areas Crops in urban agriculture { E
in the wind tunnel, propose beds in case of soil contamination. K] o
ol sl 51 (26 o Gla Sogll ahar cuz ol (85 5 0 il
Security: recycle contaminated water from several runoff storms.
Slsias S Vb e il Fr o Yo B ne wiuheS s soS1E ol boails 5l oolicial 1065 ,5LaS Jl’i“)‘% 5 Ll Lflfb' s g
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Agricultural: Bed usage for low-quality beds, most efficient layer of soil is 20-40cm, reAlSJ?f:rsr:ggt:(;Irz d g P E < <
optimal depth of soil is 1m, avoiding from cultivating a perennial kind of crop for keep qut § s
- ; conditions for urban s
and enhance soil quality. ;
agriculture
Sirytaliy 0975 g acled s i
: ~
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Technical: 320m?* common area for urban agriculture, the agricultural zone should be 4 urb icult : o X
close to houses of urban farmers especially when about little areas (like social gardens). expand urban agricu’ture % =
facing city growth 3 g
S8 sl syl g §
S 956 Spore SRl Jdsas Loy ad 5o (PUA) (g0 (55,5188 slalad ool 3: 8 claools ulul jy o 05 8 .=
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Technical: allocating UA zones in marginal places of city for more efficiency (work  programming for urban 3 ~ 3 E
labor, beneficiaries and better resources access). agriculture based of ;} g
geographical data B
SRS (§ygliS a8 S ks o
i~ c
Sl 5 Ko lyear § 23
A S35 o s (5 7aheS VO =10 alols 3 PUA (sliagsoe 028,513 5038 Clopsb 3 ond e 9 X g 8 S
Technical: allocating PUA fields in 15-25 km distance form city center . 4 8 3 2 =
ks 5 °
- . : Iz
Consider urban agriculture as 3 o
a function in detailed design
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Technical: appropriate area for CEA 180-360m?, builging height less than 7.5m if more  Explaining differences % = ;
put 1.8m distance, transparency of the building, 220 m_g2 , 10 stories building maximum between UA and PUA and g
height their role on food security
Sl e (ghwdad asllas % 8 °
sl sxed sileS ., , 22 3
. 31888 N
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Technical: using GIS for understanding functions and land coverage status Comparative case study 4 = 3 = k]
through urban agriculture 8 < g° g
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Technical: allocating agriculture zone based on BIM information. Y s, ®
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Agricultural: all conditions should match with BIM condition. Temperature: based on modelling (BIAIM) g
crop type 55-90F. Irrigate with nutrition added to water, usual light: 10-12H, required
space between plants: 60-70 cm, required space between rows of crops: 60-144cm.
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Security: providing access to site with less than 20 minutes’ distance and security of §
pathway.
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Fig. 2- Using software to identify suitable places for urban agriculture (Saha and Eckeman, 2017)
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Fig. 3- Identification of cultivation type based on zone condition (Benis ef 2/, 2016)
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Fig. 4- Solving security concerns about urban agriculture (Authors)
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! Standard Systematic Procedure

2 PRISMA

8 Grey literature sources.

4 CASP case study control (www.CASP-uk.net).

® Pri-urban agricultures:

®UA
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" CEA: Controlled environment agriculture
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Introduction: Alteration of greenland into residential areas is one of the effects of growing cities; this has caused
many environmental and dietary problems. As greenland converted to urban areas, fields shrunk, so food security
decreased. Lack of management about wastes results in increasing air and water pollution. Tehran has encountered
this problem like other metropolitan cities. Urban agriculture can solve all those problems, because urban
agriculture projects can affect different aspects of the city. Previous research showed improvement in biodiversity,
increasing employment, increasing food security, better waste management, communication growth, decreasing
air pollution, etc., are results of implementing urban agriculture in cities. However, there are many barriers that
disturb urban agriculture. Based on the review, barriers like the problem of landowners, privacy issues, and lack
of knowledge about buildings, crop requirements, and suitable conditions for security were discovered in articles.
Many of these barriers are visible in metropolitans like Tehran. Some researchers sought for solving problems, but
still, no studies worked about building details in urban agriculture. Therefore, this study aims to review studies on
urban agriculture to achieve codes about implementing urban agriculture in metropolitan cities.

Material and methods: This article aimed to achieve its goal by reviewing articles with standard systematic
procedure. Records were extracted from Web of Science, IEEE, JSTOR, Science Direct, and Magiran. In the first
step, 1259 records were identified by searching “urban agriculture” as the main keyword. By applying “design
urban agriculture” and “planning urban agriculture” as keywords, 1119 records were excluded, and 140 articles
remained. All 140 abstracts of articles were reviewed. One-hundred-ten records articles were excluded because
they did not meet our article criteria, remaining only 30 articles. For assessing the strength of the body of evidence,
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the CASP checklist was used. At the end, only articles that took 7 or more from the CASP checklist were remained.
Finally, 18 articles were analyzed for the conclusion.

Results and discussion: Among 18 articles, 10 articles were related to (Pri-Urban Agriculture) PUA, 7 records
were related to UA and combining requirements of agriculture with buildings and 1 article was related to natural
recourse related to urban agriculture. All data were categorized in four fields: legal, technical, agricultural, and
security. First of all, the legal field was about legislation related to urban agriculture and different aspects of the
partnership. The technical category assessed related rules to building, urban lands, and their effects on the body of
the city. The agricultural framework was concerned with plant’s needs such as light, wind speed, nutrition, and
requirements of the soil. Security category contained codes about improving the security of pathway to urban
agriculture zone, roof security requirements, and control on allotment area to prevent from vandalism, etc.

Conclusion: Results of this study showed that urban agriculture is achievable in Tehran. Furthermore, it is
functional for solving problems. Proposing urban agriculture in designing green zones and landscapes can have
different results on the city, like improving food security, increasing communicational contacts, better use of
natural resources, and empowering biodiversity. Therefore, it is recommended that designers put urban agriculture
as a priority.
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Ve Gl oF o)led ¢ w0355 0,50 ¢ Jaamo pole aolilad
YA



