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Executive Summary:
Ten Key Takeaways

This booklet provides a practical and applied guidelines for the development of Green
urban Places in arid and semi-arid climates. Key takeaways for municipalities are
summarized below and provide the basis for what needs to be done to transform open
spaces in cities into ecologically, environmentally and socially viable places.

10

Green Urban Ppaces in arid cities are climate infrastructure - not a luxury.
They require the same planning, investment, and maintenance as roads or
water supply.

Failure is usually institutional, not design-related. Fragmented governance,
short-term budgets, and limited maintenance capacity are the real barriers.
Address these first.

Shade is the priority. In hot, dry climates, shade reduces heat stress more
effectively than water features. Always plan shade before water.

Base decisions on data, not aesthetics. Site inventory (climate, soil, water,
vegetation, use patterns) and community input must drive design.

Involve the community as partners. Residents are “living sensors” who
know where it's hot, unsafe, or pleasant. Their knowledge is essential.

Choose the right typology. Match your site conditions and priorities to
proven GUS types - shade-first parks, street trees, bioswales, urban forests,
etc.

Select materials and plants for performance. Prioritise durability, cool
surfaces, low water demand, and local adaptability over decoration, while
maintain the aesthetic value.

Integrate nature-based solutions. Use micro-catchments, bioswales, rain
gardens, and shade groves to manage water and improve comfort naturally.

Design for maintenance. If your maintenance team can'’t sustain it, it will fail.
Keep it simple, robust, and matched to local capacity.

Start small, learn, and scale up. A well-placed shaded bench, a single
bioswale, or a cluster of trees can demonstrate success and build momentum.
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Introduction

This document represents a preliminary set of guidelines for the design of Urban Open
Places in arid and semi-arid contexts. Green urban places are defined as open spaces that
enhance ecological and climatic performance of open spaces through vegetated cover and
transforming spaces into natural areas within cities. In arid and semi-arid contexts, this
definition is adjusted to mean the following: A climate responsive public or semi public
space that strategically combines vegetation, shade, soil, and water sensitive systems to
improve thermal comfort, ecological function, and social usability under extreme heat and
water scarcity.

With this definition, an online training workshop was conducted during January 2026 to
five Libyan Municipalities to introduce the concept and provide guidelines on defining
design priorities that enhance the ecological, climatic, and social functioning of these open
spaces. The five municipalities are: Garabulli, Tawerga, Zliten, Zweillah, and Janzour. These
five municipalities are distributed across desert (arid) climate and some closer to the
Mediterranean coast (semi-arid). The definition above has provided the basis for the
training workshop. The workshop focused on building local capacities in planning and
design of GUP in these municipalities with the support of the Ministry of Local Governance
(MoLG). This work is funded and supported by GIZ (Germany) and MEDCITIES (Spain).

This booklet presents clear guidelines that can be used by municipalities in Libya and
other regions with similar climatic contexts. It is a result of this training workshop and the
interactions with the local municipality members.

The booklet is organized in five sections as follows:

Section 1: Green Urban Places in arid and semi-arid contexts

Section 2: green Urban Place Design and Process

Section 3: Site Inventory and Analysis

Section 4: Community Participation

Section 5: Landscape Plant and Materials and Nature-Based Solutions

While the booklet is compiled to assist Libyan municipalities in GUP design, it can be used
in other similar climatic and cultural contexts.
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Section 1: Green Urban Spaces in
arid and semi-arid contexts

11 Defining Green Urban Places (GUP)

A Green Urban Place in arid and semi-arid contexts is defined as a climate responsive
public or semi public space that strategically combines vegetation, shade, soil, materials
and water sensitive systems to improve thermal comfort, ecological function, and social
usability under extreme heat and water scarcity.

In simple terms: a GUP is designed to perform in hot, dry conditions and not just to look
green. Performing systems means that, in addition to aesthetics and spatial quality, GUP
should be efficient in water use, provide biodiversity, use native or climatically adapted
plants, respond to local ecological specificities, be contextual, and responsive to social
needs of surrounding communities.

1.2 What GUP Is Not

As the definition clearly states, GUP are not spaces that include lawns, or decorative
planting nor the use of green for “greenwashing” purposes. What GUP is not is equally
important to what GUP is. Below are three key concepts that should be avoided to ensure
a performing GUP.

Lawn-Based Parks Copied from Temperate High water demand, wrong species, no
Climates local adaptation

Dependent on intensive irrigation,

High-Maintenance Decorative Planting fertilization, frequent replacement

Greenwashing Without Performance “Green” label without measurable cooling,
Outcomes shade, or usage benefits
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1.3 Challenges for GUP design in arid and semi-arid climates

There are three key challenges for GUP design and implementation in arid and semi arid
contexts, especially in low to middle income countries. The design guidelines address
most of these challenges and provide clear and pragmatic measures. These challenges are
environmental, urban, and institutional.

1.3.1 Environmental Stressors

Extreme heat

and heat .
waves .

High solar .
exposure .

Low and .

unpredictable

rainfall .

Reduces outdoor liveability and use of public spaces, especially for
vulnerable populations.

Increases health risks (heat exhaustion, dehydration, mortality).
Accelerates degradation of vegetation and materials leading to higher
irrigation, plant death, higher maintenance costs.

Intensifies surface/air temperatures and urban heat island effects.
Limits daytime use of open spaces due to lack of shade and glare.
Increases water stress on plants (higher evapotranspiration exceeds soil
moisture).

Creates chronic water scarcity - constrains irrigation, plant selection,
long-term viability

Causes unreliable soil moisture > poor plant establishment, shallow roots,
higher failure rates.

Increases dependence on non-conventional water sources (treated
wastewater, harvested rainwater) > adds infrastructure and management
complexity.

1.3.2 Urban Conditions

Dense built form

Heat absorbing
materials

Limited per capita

open space

* Restricted airflow - heat accumulation
 Limited shade diversity, heat trapping buildings
« Less flexibility for trees, soil systems, cooling corridors

» Dark pavements, roofs, facades absorb and re radiate heat
» Amplified urban heat island effect
* Higher cooling energy demand

» Reduced access to cooling and recreation
» Overuse and degradation of existing green spaces
« Unequal distribution of benefits
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1.3.4 Institutional Realities

Fragmented

* No long term vision - limits scalability
governance

« Unclear mandates, poor data sharing

« Weak coordination - inconsistent policies, delays

« Emphasis on quick win projects » undermines sustainability

Shortterm |, Unstable funding disrupts continuity
budgets :
* Low return on investment
* Low return on investment Insufficient routine maintenance -» rapid
Low return . .
on deterioration
. * Limited technical expertise > high vegetation failure
Investment

* Loss of public confidence

1.4 Benefits of GUP

GUP provide several benefits. These benefits become extremely critical in arid and
semi-arid climates providing ecological, social and economic benefits. These can be

achieved by following the design principles and recommendations provided in this booklet.

Extensive literature is available for detailed understanding of these benefits. The following
table provides a very brief summary of possible benefits, depending on context, location,
institutions, and local capacities.

Supports native
biodiversity

Captures dust, improves
air quality

Stabilizes soil, controls
runoff

Stabilizes soil, controls
runoff

Reduces cooling energy

Increases use of public space
P P demand

Reduces heat stress,

X Lowers heat related health costs
improves mental health

Reduces heat stress,

: Raises land and t [
improves mental health aises land and property values

Delivers heat equity to

High return climate adaptation
vulnerable groups

08



1.5 Why GUP fail in arid and semi-arid cities

Failure of GUP in arid and semi-arid contexts is usually not design failure but rather
institutional and / or climatic. To achieve meaningful and responsive design of GUP to
climate and society, the following ‘business as usual’ design processes should be avoided
and replaced by what is provided in this booklet. The following table summarizes what are
the common mistakes and it should be replaced with.

Decisions based on performance (shade,

Decisions based on aesthetics )
cooling, water use)

Environmental factors considered too late | Environmental analysis before design

No feasibility check of resources Proper pre-design assessment

GUS treated as core infrastructure (like

GUS treated as an “afterthought”
roads)

Key insight: Green spaces in arid cities require the same level of investment and planning
as any other infrastructure - they are not an afterthought but a fundamental part of the
urban fabric.

1.6 Examples of GUP relevant to arid and semi-arid climate

The following examples of GUP provide examples that connect project design, benefits
and landscape elements. The design principals that result in such projects or typologies
are explained in this booklet.

Example: ;'

Shade first urban park s 88
(non lawn) §

Description: §

Tree canopy, pergolas, §
gravel/mulch, minimal
turf

Primary Benefit:
Reduces surface
temperatures / UHI with
low irrigation
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Example:
Street tree corridor

Description:
Continuous trees
integrated with sidewalks,
bike lanes, transit stops

Primary Benefit:
Cooler pedestrian
corridors; less asphalt
heat

Example:
Bioswale / rain garden
(arid adapted)

Description:

Shallow planted basin,
episodic storms, tolerant
species, engineered soil

Primary Benefit:
Improves infiltration;
reduces flooding /
polluted runoff

Example:
Urban forest patch
(cluster planting)

Description:
Dense native/adapted
trees

Primary Benefit:
High cooling effect +
biodiversity support
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Example:
Green roof (extensive,
drought tolerant)

Description:
Lightweight system,
succulents/natives,
efficient irrigation if
needed

Primary Benefit:
Reduces building heat
gain; lowers roof
temperature

Example:
Green wall / shaded
facade

Description:

Vertical greenery or
trellised vines shading
building envelopes

Primary Benefit:
Lowers wall
temperatures; improves
street micro climate

ey

Source: Stavros Niarchos Center,
https://zinco-greenroof.co.uk/press-releases?page=2

Source: NAWAMED Project https://www.enicbcmed.eu
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Section 2: Green urban place
design principles and process

This section provides guidance on the process and principles of designing green urban
places along with practical tools, references to other sections and a GUP design checklist
to ensure that municipalities and their teams can integrate these principles into their
planning processes.

This section should be read in conjunction with other sections of this booklet.

2.1 GUP design process

The steps for a GUP design process are very similar to any other open space design
process (Figure 1). The usual steps include the decision to start a project until
implementation and handing over. The typical design process includes thirteen general
steps. These steps my vary slightly, depending on design approach.

'S ) B

0 Decision by municipality to launch a project | o - . ' ;
o E i E (Site location, funding availability) E al Develop project construction drawings
A h — "y
¥ ¥

4 \

A site is identified for the project = :
{Either thraugh available land or finding land Develop project tender documents
that suits the project type and objectives)

J
+ ¥
!

@ Define project objectives with =
Ei (q QO relevant com munity and stakeholders @ — & Conduct bidding process to select contractor
/e
£
v —
o —

L. >

(Conduct participatory meetings)

A A
' * B’ ‘ ™y
o Collect data and information
(Site inventory, community specifics, surrounding ' ' :
context, transportation, accessibility, user profiles, 0 @ lmpleme"t pmjecl e e bY dESIgI'IEI'
\ and participatory meetings) ) y
¥ ¥
'3 b’ E
o Analyze data and information @ @ @ Complete construction and finalize
\ AN pending items
= : = J
{ o g ¥
0 ?53(% Develop project concept design i h

g ‘
J @ M Handing over of project to users

LS
¥
s !
o | % Develop project preliminary design —
\

S
Figure 1: Typical design process for an open space project

To transform this process into a GUP design process for arid and semi-arid contexts,
several of these steps will need to be adjusted to ensure a responsive design to the
climatic, social, and environmental context of arid and semi-arid contexts. The flow
diagram in Figure 2 shows where several interventions will, be required to ensure aligning
with GUP design principles. These interventions include specific data gathering, analysis
and decision taking.
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£
So
=)

Decision by municipality to
launch a project
(Site location, funding availability)

GUS integration:
Mot applicable

¥

A site is identified for the project
(Either through available land or finding
land that suits the project type and
objectives)

GUS integration:
Mot applicable

v

Define project objectives with
relevant community and stakeholders

(Conduct participatory meetings)

GUS integration:

Define environmental and social objectives
of the project — community participation
activities (Section 4)

¥

Collect data and information
(Site inventory, community specifics,
surrounding context, transportation,
accessibility, user profiles, and
participatory meetings)

GUS integration:

Additionally, collect data on Climate & Thermal
Comfort (Section 3); Vegetation & Plant
Strategy; Water Efficiency; Nature-Based
Solutions (NBS); soils (Sections 5)

¥

Analyze data and information

GUS integration:

Analyze environmental data to define Functional
Use & Zening, project comfort areas, water
management, heat management, outdoor comfort,
shading zones, and initial suggestions for materials
and Mature-Based Solutions (NBS) (Section 2)

¥

Develop project concept design

GUS integration:

Incorporate in the design: Nature-Based Solutions
(MBS) locations; Standards & Dimensions of
materials; list of plants and tree species and
Functional Use & Zoning; in addition to overall
results of the analysis of the environmental

data (Section 5)

v

Develop project preliminary design

GUS integration:

Develop into the design: Nature-Based Sclutions
(NBS); Standards & Dimensions; and Functional
Use & Zoning (Section 5)

¥

b}

@]

Develop project construction drawings

GUS integration:

Incorporate Environmental specifications and
Standards & Dimensions into the project design

y

¥

Develop project tender documents

GUS integration:

Provide special clauses in specifications and
conditions of the contract that respond to the
environmental dimensions of the project

v
Conduct bidding process to GUS integration:
select contractor Not applicable
+ -
Implement project and GUS integration:
supervise by designer Mot applicable
* >y

-

® 4

L

Complete construction and
finalize pending items

GUS integration:
Not applicable

Figure 2: The typical design process adjusted (in green) to show which steps need new action so as to transform

process for a GUS design process for arid and semi-arid climates. These are steps 4 to 9 indicated in light green

vy
the
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2.2 Four GUP core design guidelines

2.2.1 First Guideline: Shade First, Water Second

Water is a valuable resource in arid and semi-arid climates. Ensuring that areas and
locations are shaded first creating micro-climates ensures that irrigation water use is
reduced. This can be achieved by:

> Design continuous tree canopies, pergolas, tensile shade along pedestrian routes.

o Orient seating, play areas, paths to maximize self shading from buildings.

> Use high albedo (reflective) pavements and shaded surfaces will contribute to
minimizing irrigation.

Prioritise reducing solar exposure before
relying on water-intensive cooling.

¢ Design continuous tree canopies,
pergolas, and tensile shade along ~
pedestrian routes.

¢ Orient seating, play areas, and
paths to maximise self shading
from buildings.

* Use high albedo (reflective)
pavements and shaded surfaces
to minimise irrigation.

1.1 BUILDING SELF-SHADING
AND ORIENTATION

1.3 HIGH-ALBEDO SURFACES
REDUCE HEAT AND IRRIGATION

LIGHT, REFLECTIVE ~ SHADED LOWER SURFACE  LESS IRRIGATION

PAVING SURFACES TEMPERATURE DEMAND

* Orient buildings to minimise east and west * Combine tree cancpies, pergolas, and tensile : i g : 5

solar exposure. shades to create uninterrupted shade. * Use high-albedo paving (light colours, reflective materials)

to lower surface te atures,

* Use overhangs, verandas, arcades, and recessed - Provide shaded seating, play areas, and resting ] r surface temper. 5,

openings to self-shade fagades. spots at regular intervals, * Prioritise shade over water: cooler places need less irrigation.
* Place active edges and seating in shaded zones. + Connect destinations with comfortable, shaded * Shaded, reflective surfaces improve comfort and reduce

routes for walking and cycling. urban heat gain.

Key insight 1: Prioritize reducing solar exposure before relying on water intensive
cooling.
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2.2.2 Second Guideline: Vegetation as Infrastructure, Not Decoration

Balancing between the functional and aesthetic values of vegetation is critical in arid and
semi arid contexts. By leveraging the ecosystem services of plants and their biological
system, temperatures can be reduced, outdoor comfort can be mitigated, better social
spaces can be created, and water can be captured and reused. This can be achieved while
ensuring a beautiful alignment of pants that bring life seasonally while performing its role
as infrastructure. The following are some examples of infrastructural performance of plants
(see also section 5, Nature based solutions).

o Street trees as heat mitigation infrastructure - lower surface temps, extend pavement
life.

o Bioswales, planted medians, rain gardens - manage stormwater, improve infiltration.

o Urban green corridors - support biodiversity and pedestrian comfort.

Soop DROUGHT-TOLERANT, MATIVE,
S & ADAPTED PLANTS

s THRIVE WITH LESS WATER
PLANTED MEDIAN & SUPPORT WILDLIFE
MANAGES STORMWATER

STREET TREES PROVIDE SHADE
& LOWER SURFACE TEMPS

GREEM PEDESTRIAN
CORRIDOR SUPPORTS
COMFORT & BIODIVERSITY

v RAIN GARDENS
CAPTURE, CLEAN &
= INFILTRATE RUNOFF

LANT PALETTE (EXAMPLES): ACACIA TORTILIS + OLNWVE (OLEA EURQPAEA) « TAMARISK [mlx .M'GHANEAJ DATE PALM [PHOEND DACTYLIFERA)
ROSEMARY (ROSMARINUS OFFICINALIS) - LAVEMDER (LAVAMDULA)} - WNATIVE SHRUBS - ORMAMENTAL GRASSES

[ @ BIOSWALE / RAIN GARDEN PLANTED MEDHAN GREEN CORRIDOR
Capture, clean, and mF‘IIrala stormwater, Reduce heat, manage water, and arganize the street Suppert biadiversity, comfort, and social Ke.

SHADE & EVAPOTRAMSPIRATION =)

LOWER SURFACE TEWPS &) SLOPED EDGES.

CIRECT RUKGEF
INTC PLANTING

WHTER INFILTRATES CONTINUQUS PLANTING, SHADE, AND PERMEABLE SURFACES

INFILTRATION TO GROUNDWATER
THROUGH SCIL CREATE A COMFORTABLE, BIGDIVERSE CORRIDOR.
GOOD FLANTS: TAMARISK + LAVENDER » ROSEMARY GOOD PLANTS: OUVE + ACACM « ROSEMARY GOOD PLANTS:  ACACIA » OLIVE = ROSEMARY + LAVENDER
NATIVE SHAUBS » ORMAMENTAL GRASSES MATIVE SHRUBS + ORMAMENTAL GRASSES MATIVE SHRUBS = ORMAMENTAL GRASSES

Key insight 2: Treat plants as functional systems that deliver climate, ecological, and
social services.
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2.2.3 Third Guideline: Microclimate Performance as a Design Metric

In arid and semi-arid climates, generating micro-climates that provide shade, cooler
temperatures, and safe places is critical to the use and performance of GUS. This is
connected to the surface and ambient temperatures in GUS spaces. Therefore it is
important to set targets to reduce temperatures by using field measurements and
monitoring locations within the site to ensure matching uses with shading levels.
Designers should:

o Design/assess using mean radiant temperature (MRT), shade duration, wind
movement.

o Compare options with thermal simulations or on site measurements.

o Set performance targets (e.g., temperature reduction, hours of thermal comfort).

Evaluate and design for outdoor
comfort using measurable
microclimate data to guide
decisions, validate performance,
and achieve long-term
climate-responsive outcomes.

KEY FACTORS

» Shade reduces mean radiant
temperature (MRT)

= Vegetation and wind improve
comfort:

» Measure, simulate, and set
performance targets

» Design for more comfortable
heurs outdecrs

PLANT PALETTE (EXAMPLES):
Acacia (Vachelia spp.) = Olae (Olea ewopaeal + Tamarik (Tamarie spp.)
Besemary (Salvia rosmarinus} = Lavender (Lavandela spp.} + Ornamental Grases

1 THERMAL SIMULATION COMPARISON 2 ON-SITE MICROCLIMATE MEASUREMENT 3 PERFORMANCE TARGETS (EXAMPLES)
EXPOSED PLAZA SHADED PLAZA (87T08 CESGN
- ——r= AT ) REDUCE AR TEMPERATURE i
iy i BY 2-4°C =
2 High =
-4 (Awerage aftarnnon) v
i e MEASURE
N REDUCE MRT
W A\ .= BY 20%+ . B
i - 2 "
1 (Mean Radiant Temperature)
! 0 l A \ MRT METER
% E: EVALUATE
|  High solar exposiwe  Increased shade » vegetation ! m Anta “:f"'“‘ ACHIEVE 6+ HOURS
High MRT Lower MRT i1\, s o Sacivre. OF THERMAL COMFORT

Low comfart Higher comfart AT N (e.g., PET < 29°C) %

e IMPROVE
Use thermal madeling sarly to test shade, vegetation, Set maasurable targets. Measure results.
materinls, and layout opticns. for acturate performance evalustion, Evaluate performance. mprove design
L

Key insight 3: Evaluate success based on measurable thermal and comfort outcomes
- not aesthetics alone
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2.2.4 Fourth Guideline: Integration with Streets, Buildings, and Utilities

Thinks of Gus as an urban system that goes beyond the location of the space. By
integrating GUS systems with planting an vegetation in streets and buildings provides the
connectivity required for performance: water can be captured in multiple locations,
shading is connected provides continuous cooler walking and activity spaces, and this
integration will reduce the urban heat island within the city. Key ideas to consider:

o Coordinate tree planting with street sections, underground utilities, drainage.

o Integrate green roofs, facades, courtyards with building design - reduce cooling
loads.

o Align irrigation with treated wastewater or smart water management.

Embad green infrastructure and climate responsive elamaents ﬁE" W?‘s FACADE CHEEMG w'L_D'NG m”?b:?s
within sxisting urban sysbems to create cocler, haalthier, meew - '::ul:l: i el Pty e
reslient commmnities m witned ok . biackwety. '

Tress aligned with
Arad Jachany 15

WATER-EFFICIENT
ruduce heat gain \RRIGATION
and ingeee comfor Drp iigation with
oF smart coatrallars
MATIVE, DROUGHT " o4 )y k ot reduce potable
TOLERANT TREES L e 7 0 oy Ay o
Acacia, Diive, #
Tamarisk
TREATED WASTEWATER

FERMEABLE PAVING & COMNECTION
BIO-SWALES —— & Reliatike non-potable
Capture runoff, wupply for irigation
improve infillation, o and landscags.
reducs Aosdng

STORMWATER INFILTRATION UMDERGROUND IJ'I'ILI'IIES\\\' DRANAGE SYSTEM

Infiltration tranches Coordinate waler, sewer, Collect and conwey

recharge grounchaarter. power, felecom. stormwater efficiently.

COORDINATED STREET SECTION INTEGRATION WITH BUILDINGS SMART WATER MAMAGEMENT
Trens, dramage, and utlities working together, 9 a2 Green roafs, fagades, and courtyards reduce cooling loads. Use tresbed warstewaber and efficient irmigation.
MON-POTABLE
WA oo DO MATOM

walieing for tross

=

WATER  ELECTRCAL | STORMMATER (F ILFRATION
MAB  TELECOM Parmmabin 1ol gravel and

e - 3 ' LESS NTABLE TMET I o THY FLANTS UOSED-LOOP
plant roats improve infitration RDUCEFEATOAN  DOROVE ARLOW LOWED MDA TEMPS ENWAMCE BODVERSTY WATRE U85 \u::;:;-u ﬁ pretpan o SATANARE

DESIGN FOR RESILIENCE: Integrating streets, buildings, and utilities with green infrastriscture crestes cooler, moee livable cities while conserving water and supporting long-term climate sdaptation.
Use native, drought tolerant plants. such as Acaca, Olive, Tamarisk, Rosemary, Lavender, and omamental grasses for low water, high performance landscages in hot-cry climates.

Key insight 4: Embed green, climate responsive elements within existing urban
systems.
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2.3 15 Arid & Semi-Arid Responsive Design Techniques

The fifteen design principles are the key practical ideas and techniques to develop
summarized approach to what needs to be done to ensure that the design of open spaces
are environmentally, socially, and ecologically viable while providing the benefits of use
and function. These principles are achieved by ensuring that materials, plants and
community participation are incorporated in the design. These elements are explained and
referenced in relevant sections in this booklet.

These principles are interconnected - shade, moisture, soil, comfort, and governance work
together to deliver equitable, climate resilient GUP.

2.3.1 Shade first spatial planning

2. Continuous Shaded 3. High-Albedo Paning \O’
Pedesirian Movement : Light, reective paving !
Laryese shade fram Bl meuces heat ginand o
trees, pergelas, and 2 " —— lovenrs surface = g,

3 temperalures. \. ',; & =
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2.3.2 Thermal comfort by form, not only by planting

1. Exposed vs. Shaded
Surface Temperatures

':Q.:\
\ N
\ \\\
L1
LA

N/ =
2
EXPOSED i
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2.3.4 Water budgeting and “right plant, right place”

Ll

2. Infilration and Temporary Storage

n Planted Basin

Water skows, infikrates, and is filtered

through sod and plants. Stored If Cheerfiom 3

3. Cistern/Storage for Reuse
Captured water ks stored in @ cistemn
and reused for irigation during
dry paricds.

Feomi roof e
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2.3.6 Soil first design (especially in saline contexts)

— Surface Mulch (2-37}
Amended Topsail
Organic Matier
Gypsum (wh ded)
Deainage: Layer (gravel) £~
= Native/Subgrada 5ol

2. Add Qrganic Matier [ Gypsum

3. Drip Irrigation and Groundcaver
Minimize Water Loss

21



2.3.8 Climate adapted plant palettes and canopy strategy

e - i,
< | H'z A .%H Al Space o9 30

‘ 3. Tree Spacing for Continuous Shade

1
1. Light Reflective Paving = e I 2. Permeable / Open-Joint Paving ‘ 3. Cool Surfaces vs. Hot Surfaces
Light-calorest surfaces X AT | Adows vaterto nfitrate ; 1 Coal, ight surfaces stay |
redlect mere suright Lo e ground, neducing | 4 f _‘O’_
sutace heat and A, T o
SB0aTing hasitty e O ¥ C
o Hot Do Surtace
g ~M4EF (82°T)
i
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2.3.10 Balance ventilation and shade (don't “seal” the site)

2. Orient Openings to Prevaling Winds

Align courtyards,
sirests, and
passages with
prevaling winds
o draw breezes
through.

1. Windbreak Planting Belt

Layered vegetation reduces
wind speed and iraps
blowing dust.

2. Stabilized Surfaces and Planted Edges
Reduce loose soil and
minimize dust from

H = mature height of tallest trees

3. Porous Shade vs. Sealed Condition

Parous Shade
Shade with opan

| 3. Site Edge Strategy
Besrrs, screens, and planting
strips protect spaces from |
bilcwing sand. . et o . M‘“‘t.imgpmu,

Berm Screen | Wall Plarting Strip Fratected
{24 1 highy (perforated or (tayered sheubs Use Area
slows wind salid a8 nesded) and trees)

bhocas direct dissipates wind

wingd and traps dust
——— Wind erergy

sbop by step
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2.3.12 Functional zoning for heat safe use

|q. ......... Zone A - Cool & Shaded -~ - ——__ -;|‘- = -: : Z;:ne §~ Acmle Urc.ulali;m -I ..... .i.. _____

Daytime Use (Seating, Play, Gather) Best Use: Moming & Evening

- Zone C - Exposed & Flexible - - ___ ;{

Limited / Off-Peak Use

1. Zoning by Time of Day i 2. Place Sensitive Uses in the

and Thermal Exposure

Llse the site’s sun path
and prevailing winds fo
place comfortable
2ones for daytime use
in shade, active rones
Bor cooler limes, and
dnipisid Fores lof
Meibie o off-peak use.

3. Link Zones with Shaded
Circulation and Rest Nodes

1. Accessibhe Shaded Circulation 2. Inclusie Seating, Water,

and Amenities in Cool Zonas

Seating with backs

andaroes

for combart and

indeperdarce.
A

3. Comfort for Different User Groups

in Shaded Areas
Fregin wih Carvgivees
O Ackits Dactibtes Faneellle
@) swi pur { Y1
o d = vl o, ' onpaers
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2.3.14 Operations, maintenance, and “doable” design

1. Durable, Simple Planting and Materials 3. Doable Design Principlas — A Quick Checklist
Lise saugh, long-fved plants and — Brought-aciaptesd Design for the loog term: smpke, practical,
shade
Tubehy iraberiBE That Bge weil bﬂ"‘:!hmml ard pasy o maintain
o | e ocal chmatn agpropriste plans s
1““"‘:" h B | oo vatar et & ficiont iigation v
T Q Sampla, drabile materials and detads v
— Wit shrks
g {00 | Ve rtmmstmins L% 5
& Geoup plants by waler and carm resds s
St er
s sdgrg
sl dﬁ’ Easy replacement and repar v
A | P o g, chearares, s visiiity v
ko
Dursisia pardng
(oot o i pas) & Browide shade, comdort, and usabiity v
Right plant. right place, right maintenance.

1. Monitor Key Indicators 2. Leam and Adapt Each Year 3. Adjust the Site Over Time
Track parformarnee 1o understand how Usa mosiitering data to guide decisions Apply lessans heamed ba create a more
ha st in working o tirs. aned impreve culeamas over tima. ratilar and comboriable place.

ol |
_/Q:

g
bt

Ay

i

Shade Perdormanca WaterUse | Plant Survival B Sl
ry e o "
Megsureshad stk | el e | Hanlth Add Shade Replace & Righl-Size Plasts Imprawe Irigation Efcisncy
and duraion. & i 1 m". Monior ssnieal rales Expand twee canogy and Swap un ' wmast
| and plant viger. de & P sharte struchses wher: ot mera sskable, chought contribers, and sl mostuns
| | Identify Actisns st i ighast [Ee—— Hnsdbuack o save water

Mornitoring and adaptation help the landscape stay cool, canserve waler, and support people and nature for pears fo come.
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2.4 Functional Zoning for Outdoor Comfort

Functional zoning is a design approach for open space design that is very relevant to arid
and semi-arid climates. It is the deliberate organization of a GUP into use areas (functions)
based on:

> Who uses them (children, elderly, commuters, vendors, families, sports users),

> When they are used (morning / midday / evening / seasonal),

o How heat affects safety and comfort (sun exposure, radiant heat, hot winds, surface
temperatures)

o what level of cooling support is needed (shade, breeze, water access, rest points).

In hot climates, zoning is not only “program planning”—it's heat-risk planning. You are
essentially designing a comfort gradient across the site so that people can move, pause,
recover, and socialize without dangerous heat stress while also ensuring lower
environmental and ecological impact.

Key Insight: Put the most heat sensitive uses in the coolest microclimates, and the most
heat tolerant uses in the hottest zones - while providing shaded connections between
them.

2.4.1 Match Function to Heat Sensitivity

The key principle of functional zoning is to match different activities on site to the relative
vulnerability to heat. Usually, different activities have different levels of vulnerability to
heat. Therefore, ensuring that activities are aligned with the measures that address
different heat vulnerability levels allows for a better use and programing of the GUS. In
other words, functional zoning is a risk-based arrangement on the site. The following
table matches the different levels of heat sensitivity to uses and location to ensure better
space use.

Seating/waiting, children’s
High (must be in coolest | play, elderly gathering, Deep shade, cool surfaces,
zone) kiosks, entrances, transit, good airflow

outdoor learning

Walking paths, strolling,
informal play, markets, Shaded connectors, rest nodes

exercise with shade intervals

Moderate (needs shade
+ breaks)

Sports courts (best evening),
event lawns (night use),
flexible overflow spaces

Partial shade, night use
emphasis

Lower (can be warmer
with controls)
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2.4.2 Functional Zoning Rules

2.4.2.1 Design comfort as a gradient - provide deep shade, dappled shade, and night use
open zones.

N
s
:‘I";

- o T R AR --m-c.‘-f. T M (L i . ] B ""' =
Seating / Rest Area | Rest Node : Play / Family Zone Rest Node Community / Gathering Zone
Shaded place ta sit, Shaded stap ' Shaded play, ; Shaded stop ' Shaded space far avents,
relax and recharge ' every 30=100 m ' active: family space . every S0=100m ‘gatherings and programs
SHADED CONNECTIVITY r

50-100 m

Waler-Wise Planting Connect 2ll major zones with shaded paths
(igrawel madch, and regular rest nodes to im
T o wer ) - g

thermal comfort, walkability, and sccess, L,
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2.4.2.2 Provide shaded connectivity - connect all major zones with shaded paths and
rest nodes every 50-100m.

5

Seating / Rest Ares | Rest Node i Play / Family Zane i Rest Node

) Community / Gathering Zone
Shaded place to sit ! Shaded stop ! Shaded play, - Shaded stop 1 Shaded space for events,
relax and recharge 0 eviry S0-100 m ' attive family space every 50-100 m ! galherngs and programs
- SHADED CONNECTIVITY >

2 o 1 i
ating / Rest Area Rest Node Play / Family Zone Rest Node Community / Gathering Zone
50-100 m 50-100 m
|:] Shaded Path Rest Made gﬂﬂ Shade Tress " Wiater-Wise Planting Conneet all major zones with shaded paths
{under canopy (seating, =N (bmad camopy, M&_ [gravel mukch, and regular rest nodes to improve
ar pergola) shade, water] i drought-tolerant] “  |ow waler use) 1 I combort, walkabity, and sccess.

2.4.2.3 Time based zoning - daytime zones (deep shade) vs evening zones (open plazas,
events).

= = ! - O s
Daytime Zone — Deep Shade ' Transition Zone i Evening Zone — Open Plaza
Use during the day Day to evening transition Use in the avening
Dense canopy ! pergola ' Shaded circulation / flexible use ! Minimal canopy
Coal, shaded comifort 4 - Open for events
Seating, rest, refreat . ' Flexdble, visible, social
1
“O- TIME-BASED ZONING > @
P 18

Daytime comfort to evening activity

Shiaded Area Match space use to time of day:

(deap shade) provide deep shade for daytime comfort
and open plazas for evening gathering
and evenis.
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2.4.2.4 Use microclimate drivers - place functions based on morning sun, afternoon sun,
wind corridors, low points, heat sinks.

Marning Sun ) Afternoon Shade Wind Corridar : Low Point : Heat Sink
il garly sn : Darse cargy | pargola Captune breszes : Rursaff eolloction 2o H High heat sxposure
Sood for quiet seating : Best for daybme comfort. : Walking / circulation | cocling : Gaod for water-wise planting : Hycad sengitive
and light activity ) ¥ daytime uses.

MICROCLIMATE DRIVERS

Place functions based on sun, wind, topography, and heat

wile

WL _O_
_O_- A
s i
. , AFTERNDON
MORTIG <+ SUN
SUN v

o B & T W Ll f
PAOIRMING SUN ZOME g SHADED AREA i WIND CORRIDOR - LOW POINT / RUNDFF ARER HEAT SINK SURFACE

: i Use microclimats deivers to match function to place:
{/ /[? [ ;,_,:r": % locate sensitive daytime uses in shade and breezy zanes,

5 place planting in runaff low paints,
Wms'” Hiadiron: Wi Combdes 'é"" P"“.:,"!: "s“,s"" D;"“z:,T::':"' “:'z:_“‘“ and avoid putting long-stay daytime sctivities in heat sinks.

2.4.2.5 “Shade over people first, then over surfaces” - prioritize shade for seating, play,
paths before decorative areas.

Shaded Path Decorative Area

. : ey - —
Priority 1 - Seating Priority 2 - Play + Paths
Shade over play spaces and circulation

SHADE OVER PEOPLE FIRST

Prioritize shade for seating, play, and paths before decorative surfaces.

v sy
Priority 3 - Decorative Areas
Shade after people-use zones are protected

Shade over seating and rest areas

Seating Area f Play + Path Zone

LEGEND NOTE
3 Shade Canopy i Decorative Planting In hot arid climates, limited shade should first

Drought-Taolerant Shade Trees protect wihere penple sit, walk, and play.
Decorative areas come after comfort-critical

Shaded Path % Water-Wise Planting spaces are covered,




2.5 GUP design checklist

The GUP checklist provides a reference list to ensure that all components of the GUP
design process are incorporated in the project design. The checklist (Appendix 1) is
organized under eight key headings (listed below). Each heading includes several points to
be accomplished to ensure that GUP design guidelines are followed and integrated into
the design process. Once these points are completed it means that the designer has
completed all necessary steps to achieve a GUP.

The full checklist is provided in Appendix 1 and covers the followings headings. Each
heading is referenced to its corresponding section in this booklet.

Climate & Thermal Comfort (sections 2 and 3)
Vegetation & Plant Strategy (Sections, 2, 3 & 5)
Water Efficiency (Section 2, 3 & 5)

Materials & Surfaces (Section 5)

Nature-Based Solutions (Section 5)

Functional Use & Zoning (Section 2 & 3)
Community Participation (Section 4)
Standards & Dimensions (Section 5)
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Section 3: Site inventory and
analysis

Site inventory is the process of collecting data and information about the current
conditions of a site of location. The collected data can be obtained through visual
observation, surveying, photography and/or measurement using specific digital or manual
tools. This data is usually presented in map form to allow overlay analysis.

Site inventory is a decision-support tool. Its not meant to “collect everything,’ but to
gather only what reduces uncertainty and improves choices (i.e. what to shade first, where
to place water, which areas must be protected, what can be transformed). Inventory is
evidence for trade-offs. Every GUP involves trade-offs (shade vs. visibility, trees vs. water
budget, access vs. habitat). Inventory data helps justify priorities and defend them to
stakeholders. It is a risk management tool that identifies constraints early (heat exposure,
saline soils, utilities, social conflict, maintenance limits). Doing this prevents the design
from failing during implementation or operation. Inventory analysis outputs should be
“actionable” Each dataset should end in a clear implication: to do, to avoid, to prioritize, to
phase, or to monitor.
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3.1 Why site inventory matters for GUS Success?

Taking decisions that are responsive to site conditions and context avoids multiple
missteps and ensures buy-in from different stakeholders. The following explains why a site
inventory and analysis are critical for GUP design.

Without heat/shade/wind

/- \ . : : understanding, you can end u

. % Prevents climate-blind design T g,"y P .

/ creating “green” spaces people avoid
' in summer.

g

\ Inventory helps match planting,
AL Improves long-term performance (not materials, and water systems to real
"-.\ K / just opening-day aesthetics) conditions so the space thrives after
N A
— year 1-3.

-©- It reveals what can realistically be

/™ . Aligns design with operations and maintained (irrigation complexity,

’-.\ f:“' /' maintenance capacity pruning frequency, litter loads,
S~—- security needs).

When community priorities and
observed patterns are documented,
design choices feel justified rather
than imposed.

)
/P, Builds credibility and buy-in

Discovering utilities, drainage
problems, or soil issues late triggers
expensive changes; inventory reduces
surprises.

Avoids costly redesign

It highlights who is currently excluded
(lack of access, unsafe edges, heat
exposure) and where benefits should
be targeted first.

2g®
at . Supports equitable outcomes
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3.2 The "Decision Chain" from goals to design

The following provides a step-by-step process to ensure the usability and impact of a site
inventory. The inventory and what to collect is tied to the objectives of the GUP project and
final design outcome.

)

//

Define the goal in measurable
terms

Convert goals into key questions

Identify only the data that
answers those questions

Translate data into design
implications

Make decisions visible through
maps and priorities

Validate with stakeholders

Example goals: “reduce peak

nou

heat exposure,’ “increase usable
nnu

hours,” “cut irrigation demand,’
“increase tree survival.'

“Where is heat worst?” “When
are people present?” “Where
does water collect?” “Which soils
can support trees?”

Collect minimum sufficient data
(targeted, not exhaustive): shade
gaps, wind corridors, surface
materials, water sources, user
flows.

Each finding becomes a design
rule:

“High heat zone" > prioritize
shade-first canopy + cool paving
“High heat zone" > prioritize
shade-first canopy + cool paving
“Low water budget” - non-lawn
typology + drought-adapted
palette

Heat maps, shade gap maps,
conflict/opportunity maps turn
information into clear spatial
choices.

Quick review sessions ensure the
design logic matches lived
experience and reduces
implementation conflict.
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3.3 Typical Objectives of Site Inventory

Objectives for a project depend on several components and include finance, convenience,
capacities, climate and environment. The following table provides some examples of
objectives for GUP.

Microclimate: heat, shade, wind - place
Climate responsiveness shade, seating, paths to reduce heat
stress.

Match planting, soils, irrigation to available
Water efficiency water and drainage - minimise demand,
enable harvesting.

Who uses the site, when, barriers - design

Social use & equity for diverse users fairly.

Existing vegetation, habitat value, soil

Ecological performance health - protect assets, enhance
biodiversity.
Circulation, edges, visibility, spatial
Quality of spatial design structure - create legible, safe, attractive
places.

3.4 Site Inventory information checklist

To be able to develop GUP designs in arid and semi-arid contexts, several layers of
information and data are required to develop informed decisions on site. These include
data and information layers that relate to Climate responsiveness; water efficiency; social
use and equity; and Quality of spatial design.

These layers are proposed for any project to support design decisions for GUP, but some
layers may not apply to the specific context and site location proposed for any project.
Keep inventory lean, relevant, and implementation-oriented and only select relevant layers
that support decision making for your design. If it doesn't change a decision, don't collect
the information.

The following table provides a summary of the data layers that need to be collected for

each project Appendix 3 provides a detailed listing, purpose, and tools to collect the data
in map format.
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A) Climate responsiveness (heat,
shade, wind)

Purpose: Guides where comfort
interventions matter most and how to
harness/block wind.

Design implications (examples):
Shade-first zoning, canopy targets,
pergolas/trellises, windbreak
placement.

B) Water efficiency

Purpose: Ensures GUS works within
water budgets and soil constraints;
reduces failure and O&M burden.

Design implications (examples):
Hydro-zoning, efficient irrigation
layout, capture runoff to basins,
minimize turf/mulch use.

C) Social use & equity

Purpose: Ensures the space serves
real users fairly (comfort, safety,
access), not an imagined population.

Design implications (examples):
Shaded nodes near edges, inclusive
seating, shaded walking loop,
equitable distribution of
shade/services.

D) Ecological performance

Purpose: Protects functioning
ecology, improves resilience, and
reduces long-term resource inputs.

Design implications (examples):
Native/climate-adapted species,
layered habitat

E) Quality of spatial design

Purpose: Improves legibility, comfort,
safety, and usability through
human-scale and
performance-informed
layout/materials.

Design implications (examples):
Re-align paths to desire lines, shade
at pause points, cooler paving,
reduce glare, clarify thresholds (entry
—>core).

A.1 |dentify hot spots & cool
opportunities

A.2 Map shade by time/day/season

A.3 Understand wind exposure &
comfort

A.4 Assess solar orientation &
radiation load

B.1 Assess water sources & reliability
B.2 Understand runoff, drainage,
infiltration

B.3 Evaluate soil moisture capacity &
salinity risk

B.4 Estimate irrigation demand &
maintenance intensity

C.1 Document users, times, activities

C.2 Identify barriers to access

C.3 Map comfort & conflict zones

C.4 Understand gender/age-sensitive
needs

D.1 Baseline vegetation & habitat
value

D.2 Connectivity potential

D.3 Soil health & compaction

D.4 Invasive species/pest risks

E.1 Spatial structure & legibility

E.2 Functional relationships

E.3 Human-scale comfort

E.4 Materials & surface performance

Finds shade gaps, heat-storing
surfaces, quick wins for microclimate.

Places seating/paths/play where
shade is needed most.

Uses wind for cooling when helpful;
blocks dust/gusts where harmful.

Determines where shade-first
structures/trees are essential.

Confirms availability
(potable/non-potable), interruptions,
storage/pumping constraints.

Identifies where bioswales/rain
gardens/permeable surfaces will
work.

Prevents plant mortality from poor
soils/salt stress and over-irrigation.

Drives typology selection (non-lawn,
hydro-zones) and "high-care”
placement.

Prevents misalignment between
design and actual behaviour.

Captures heat exposure on routes,
unsafe crossings, lack of ramps,
exclusion patterns.

Reveals avoidance areas and points of
crowding/conflict for design fixes.

Supports inclusive amenities (visibility,
safety, seating, toilets, stroller access,
quiet areas).

Identifies what to
protect/enhance/replace; avoids
unnecessary loss.

Links site to corridors (river edges,
street trees) to extend benefits
beyond boundaries.

Prevents planting failure and reduces
watering demand by addressing soil
limits.

Avoids palettes that increase
ecological harm and management
load.

Maps desire lines, gateways, edges,
dead zones to guide layout
improvements.

Ensures circulation connects logically
to shade, seating, play, services, and
adjacent uses.

Addresses enclosure, shade
continuity, lighting, visibility to
encourage staying.

Controls heat storage, glare, slip risk,
dust, reflectivity for comfort and
safety.
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3.5 Site Diagnosis Sheet

The site diagnosis sheet is designed to allow any municipality team to ask the right
questions in regards to their planned project. It allows the user to define key objectives
and have a very initial and preliminary assessment for the feasibility of any GUS project
that may be planned.

The diagnosis sheet includes five key sections:

= Purpose and instructions pages
Project Brief

Existing Conditions
Environmental Dimensions
Implementation Considerations.

The diagnosis sheet is not meant to be comprehensive or replace the detailed collection of
information on site and from the community. But rather, and after filling out, it is intended
to give the municipality a good idea if the project is feasible and will deliver sufficient
benefits. Some of the information can be collected by visits to the site, others may require
meetings with the community or official offices and departments. The Diagnosis sheet is
provided in Appendix 2 of this document in English and Arabic.
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Section 4: Community
participation

4.1 Importance of Participation

Community participation is an important step in a GUP project development. Participation
highlights people as data sources and communities as co-designers. Local community
members are "living sensors" who hold day-to-day knowledge such as hot or comfortable
locations, safe zones and access points.

Co-designed spaces tend to be used more, maintained better, and adapted over time
because community members understand the logic of the design and that leads to long
term sustainability. The following eight points explain the relevance of community
participation.

Reveals invisible needs and patterns: Residents know when and where the
space is usable (e.g., morning vs. evening use, women/children’s comfort, unsafe
corners, informal paths).

Improves climate performance: Users point out actual hot spots, glare zones,
wind corridors, dust issues, and shade deficits—critical for “shade-first” planning.

Aligns design with water reality: Community and maintenance teams clarify
irrigation feasibility, water interruptions, acceptable planting types, and what will
be maintained.

Builds ownership and reduces conflict: When people help define priorities,
they’re more likely to protect the space, accept trade-offs, and reduce vandalism
or misuse.

Increases equity and access: Participation highlights who is excluded (elderly,
people with disabilities, low-income users) and what barriers exist (distance, fear,
lack of shade/seating).

Strengthens safety and comfort: Local knowledge identifies unsafe areas, poor

lighting, harassment risks, and visibility needs—often missed in technical surveys.

Creates better long-term governance: It helps define roles: who manages, who
reports problems, what rules are acceptable, and what community stewardship is
realistic.

Makes decisions defensible: Documented community input supports municipal
approvals, funding arguments, and transparent prioritization.
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4.2 Preparation essentials

Preparation is a key for successful participatory activities. The following are key points to
consider in the preparation process.

o Understand your audience

o Have clear objectives for the participatory activity such as define uses, identify conflict,
or test ideas

o Ensure to have a diversity of age groups and stakeholders

o Conduct exercise in different formats to ensure that pattern emerge from different
groups

o Use several activities for verification of data.

o Engage stakeholders as they are part of the discussion

4.3 Tools Introduced

While there is a plethora of participatory tools the four introduced here are relevant to the
Libyan context. They are listed in the table below and explained in the following
sub-sections

Community identifies hot spots, unsafe areas,

Participatory Mapping favorite spaces

Games & Visual Tools Priority ranking
Focus Groups Women, youth, elderly, vendors
Community Meetings Validation of findings
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4.3.1 Participatory Mapping

Definition: A structured mapping activity where community members locate experiences
on a map (heat, comfort, safety, use patterns). It turns “opinions” into spatial evidence.

Best used for (what it captures well)

o

o

o

o

Heat/comfort hotspots: where people avoid staying, where shade is missing, where
surfaces feel hottest

Safety & fear geography: poorly lit corners, conflict points, harassment zones, blind
spots

Favorite places & social anchors: where people naturally gather, sit, play, wait, sell
Movement patterns: desire lines, shortcuts, bottlenecks, key crossings, queues

Equity gaps: who uses what spaces, and who avoids them (women, elderly, youth)

Outputs you can use immediately in design

o A “priority heat map” of where shade-first interventions should start
> A "safety risk map” to guide lighting, visibility, and edge activation
o A shortlist of quick-win sites (shade at entrances, crossings, queue areas)

Tools (what to use and when)

o

o

o

o

Best low-tech: large printed map + stickers + markers + camera to document

Best digital (fast): Google My Maps (pins + comments + photos)

Best structured field platform: KoboToolbox / ArcGIS Survey123 (geotagged forms +
photos)

Best analysis: QGIS/ArcGIS to digitize and overlay results with site data (shade, LST,
land use)
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L

3

5

How to use participatory mapping (practical steps)

Prepare a base map 2 Set clear mappping
(choose one) questions (keep to 3-5)

> =

Where is it \
an’  hottest to walk/sit
A between

11lam-4pm?

e *  Where do you feel 7
@ unsafe after dark? ™
T 4
e
0 100 200 300m Where do you enjoy |
— — * spending time
+ AO/A1 printed aerial photo OR a 0 i
simplified line map with landmarks v
« Make sure it has north arrow, scale,
and key reference points (mosque,
school, bus stop)
Use a simple legend 4 Add the time dimesion
(color + shape)
MORNING
% @ - oat hotspats @-  mioDay SUMMER
\ Y A = bt e —:.I:— AFTERNOON
‘, l‘ A . = Favorite spaces I' * WHIER
A - ‘, MIGHT
(.r A — = Prefemed

walking routes

= Conflict/guee

¢

Ask people to label: morning / midday /
afternoon / night and summer vs winter

Triangulate quickly 6 Convert to design
(reduce bias) "priority zones"
T s _“\\ T
i i [0 @) / ‘-. "-.l . @ = HIGH PRIORITY
\ L A — i (most mentioned)
e N S ~— { ' = MEDIUM PRIORITY
WO'\:‘EN \’OLI.ITH VENDIORS . lf-' (mentioned
. i /," f by some)
S ' @ = LOW PRIORITY
0o (few mentions)
i r e

Repeat with atleast 2-3 differnt groups

Count frequency: hotspots mentioned
by many participants become priority
interventions
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4.3.2 Games & Visual Tools: Priority Ranking

What is it?

A quick voting exercise where participants allocate limited “votes” to interventions or needs.

Best used for (what it captures well)

 Deciding what to do first (shade vs seating vs lighting vs water)
« Comparing priorities across groups (women vs youth vs vendors)

« Building transparent justification for municipal decisions

Outputs you can use immediately in design

« Ranked list of interventions + group differences (useful for equity and phasing)

» Best tools

» Manual: Stickers/dots + cards (most reliable in low-tech settings)
« Digital: Mentimeter / Slido (useful in larger meetings, if connectivity is stable)

How to use Games & Visual Tools (practical steps)

1 Prepare cards with
interventions

QQM%I‘

Seating Lighting

A AW ol

Watar mts Sale( Play Toilets Cleaning

nnnnnnn
.k\ Accessibility
S‘l ramps

3 Ask them to vote twice

= A
Round 1: e r

m:;j;,;“.“i)ﬁa\mm\i

Round 2:

*Mm=m T
“What matters ., . .
= F ~ AR mi
years?” i |

2 Give each participant 5

rEpE» >0 80

dots (or 10 points).

Record results on a
simple chart
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4.3.3 Focus Groups (Women, Youth, Elderly, Vendors)

What it is

Small group sessions (6-10 people) designed to elicit detailed needs from specific user
groups.

Best used for

« Understanding barriers to use (fear, harassment, mobility limits, cultural norms)

« Capturing time-specific use (women evenings, vendors mornings, youth afternoons)
« Identifying design details that matter (visibility, seating type, shade quality, toilets)
Outputs

« Group-specific requirements (e.g., elderly: seating every 50-70m in shade; women:
lighting + clear sightlines; vendors: service access + waste)

Best tools

* Printed maps + photo prompts + simple ranking sheet
« Audio recording (only if culturally appropriate and with consent)

How to use Focus Groups (practical steps)

1 . 2 Use a consistent guide
Segment Deliberately (60-90 min)

. — )
. 1. Opening: bﬁ ° 2. Mapping prompt:
I . . . “Where do you go | Y “Mark your route,
| avoid and why?* L k& stop peints,
... — unsafe points”

. . Women-only groups : . Vendors reveal

' | often produce more \ ‘E | operational needs .
2 candid safety and S (water access, waste, 3 Deshint prompt:
: : show 68 images
comfort data circulation) (shade types, seating,
r lighting) and ask
what fits locally

3 Document outputs

IE +

Quotes Ranked needs
71
Lol ?f‘,'
Py Fe] 4+
e
s e
Photos
Marked map

(with consent)
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4.3.4 Community Meetings (Validation of Findings)

What it is

A broader public forum to present what was learned and confirm it is accurate before final
design.

Best used for

« Validating the participatory findings (“Did we get this right?")

* Reducing resistance by showing decisions are evidence-based

» Agreeing on phasing and roles (municipality, community, maintenance)

Outputs

+ Validated priority maps and accepted phasing
« A documented “decision trail” (important for donors and governance)

Best tools

» Posters (maps + options) + dot voting
» QR form (Google Forms) for fast, trackable feedback

Community Meetings (practical steps)

1 : 2 Collect structured
Present 3 things only feedback

(clear and visual):

Q What we heard . ‘
.p‘) (maps + top 5 issues) °® .. Dot VDT[Iﬂg
® on options

What it means
(design implications)

B | What we propose
E! (two options + phases)

=

“Agree / disagree /
Eﬂ missing?” sticky notes

3>

3 Close with
commitments

v — (‘/

What will happen next +
timeline + feedback channel
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4.3.5 Photo Page

Participatory Mapping

Visual Tools

s

Focus Group and Comity
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Section 5: Landscape plant, materials
and Nature-based solutions examples

5.1 Landscape Hard Materials

This section provides practical and applicable application of landscape hard and plant
material and present some applicable Nature-based Solutions (NbS). These guidelines are
specific of GUP for arid and semi-arid climates.

The three sections provide on the importance of each theme, best options to apply, how to
use and what to avoid. This is specifically applicable to plant and surface matherials. NbS
are presented as examples that integrate all the above with a special focus on sustanable
water management practices, protection against natural elements and integration into
GUPs.

Surface materials play a critical role in outdoor thermal comfort, particularly in hot climates
affected by the urban heat island (UHI) effect. Dark, impervious surfaces absorb and store
heat during the day and re-radiate it later, increasing surface and air temperatures and
reducing usability of public spaces. In contrast, light-colored, permeable, and vegetated
materials reflect solar radiation, reduce heat storage, and support cooling through
evaporation. These choices directly influence mean radiant temperature (MRT), a key
driver of human comfort. When integrated with shade and planting strategies, appropriate
surface materials can significantly mitigate heat stress and improve the performance and
usability of Green Urban Places.

5.1.1 Why special consideration of materials

» Thermal comfort and safety: In hot climates, materials can reach dangerous surface
temperatures and increase mean radiant temperature (MRT). Choosing cooler,
non-glare, shaded-compatible materials directly reduces heat stress and burn risk.

« Water efficiency and evaporation control: Material choice affects how much water is
lost to evaporation and runoff. Permeable, mulched, and soil-friendly surfaces support
infiltration and reduce irrigation demand compared to large exposed hardscape or turf.

Why special considertion of materials ?

 Durability under harsh climate stresses: Arid and semi-arid contexts bring intense
UV, large temperature swings, dust abrasion, and (in coastal areas) salinity and
corrosion. Materials must withstand these conditions to avoid rapid cracking, warping,
fading, or failure.

« Maintenance practicality and life-cycle cost: Some finishes look good initially but
clog, stain, glare, or degrade quickly in dusty environments. Selecting robust,
easy-to-maintain materials lowers long-term costs and keeps spaces functional.

» Usability, accessibility, and equity: Materials influence walkability (slip resistance,
glare, dust), accessibility for wheelchairs/strollers, and comfort for vulnerable users
(children, elderly). The right materials help ensure the GUS is usable year-round and
by everyone.
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5.1.2.1 Pergolas and shade structures

WHAT THEY DO

They reduce solar radiation (MRT),
often the biggest driver of discomfort.
In arid climates, shade is the priority.

1. TIMBER PERGOLAS 2. STEEL / ALUMINUM FRAMES

v W oeiliehisaond hermal WITH SHADE MESH

behavior (less heat feel than metal)

Durable, lighter secticns possible
(lighting, pumps)

+ Meeds detailing for durability
(termite protection, moisture
protection at bases)

Must be designed to reduce
heat transfer and glare
main promenades

3. PHOTOVOLTAIC (PV) CANOPIES
(IF BUDGET ALLOWS)

+ Provides deep shade + energy

4. TENSILE FABRIC /
SHADE SAILS (FAST,
COST-EFFECTIVE)

+ Excellent for play areas and

+ Great for plazas, parking edges,

temporary shade

+ Fabric aging and cleaning

must be planned

TIMBER BEAMS

SHADE MESH
POST WITH STEEL / ALUMINUM
TERMITE PROTECTION FRAME
- COMNCRETE BASE CONMNECTION
BRACKET
MOISTURE BARRIER
CONCRETE BASE
DRAINAGE GAP

WITH ANCHOR BOLTS o

PY PANELS
SLPPORT PURLING

STEEL / ALUMINUM
FRAME

CONDUIT FOR
WIRING

CONCRETE BASE
WITH ANCHOR BOLTS

FABRIC SaIL

STEEL CABLE /
RIGGING

- STEEL POST

COMCRETE BASE
WITH ANCHOR BOLTS

HOW TO USE (PLACEMENT RULES)

1. PUT PERGOLAS OVER HIGH-USE SHADED 2. USE THEM AS “SHADE BRIDGES" WHERE

TREES WON'T MATURE SOON (CONNECTORS).

3. ALIGN PERGOLAS BASED OM SUN PATH:

PROTECT THE AFTERNOON WEST SUN.

I gl
¥’ = “
lr’ L i ‘.‘P
L LWL
sed Xt
EAST WEST
{AM SUN) (PM SUN)
L |
ORIENT TQ BLOCK AFTERNOOMN WEST SUN
DESIGN / SPEC TIPS
1. TARGET 80-95% SHADE IN 2. PREFER MATTE, LIGHT-TONED 3. PROVIDE DRAINAGE (IF RARE 4. DESIGN FOR WIND LOADS ADDITIONAL CONSIDERATIONS
CORE SITTING AREAS (NOT UNDERSIDES TO REDUCE STORMS OCCUR) SO RUNOFF (IMPORTANT IN COASTAL /
JUST “DAPPLED"). RADIANT HEAT AND GLARE. DOESM'T CREATE EROSION. DUST-WIND CONTEXTS). Use durable materials
@ suited to local climate
ROOF / SHADE and context,
STRUCTURE
Plan for inspection,
GUTTER eleaning, and

-~ SPLASH BLOCK

SECURE CONNECTIONS
AND ANCHORAGE

rmaintenance access.
Integrate lighting

and utilities where
possible (PY, lighting).

Ensure clear heights
d%\\, and accessibility

under structures,



5.1.2.2 Trellises, green screens, and vine systems (vertical shade)

WHAT THEY DO

Create vertical shade for facades,
seating edges, and walkways—
reducing radiant gain and
improving comfort without
increasing ground irrigation

too much.

BEST APPLICATIONS

1. ALONG WEST AND SOUTIWEST 2. ON PLAZA EDGES TO SHADE 3. ON WALKWAY SIDES WHERE
EDGES OF SEATING COURTS PEOPLE FROM LOW-ANGLE SUN OVERHEAD SHADE IS LIMITED

MATERIAL OPTIONS PLANT + IRRIGATION NOTES
1. POWDER-COATED STEEL TRELLIS 2. TIMBER SLATS 3. STAINLESS CABLES FOR VINES (IMPORTANT)
(DURABLE, AVOID DARK COLORS IN SUN) ({GOOD THERMAL FEEL; {M|N1MAL MATERIAL, ELEGANT,

Choose climatically adapted
climbers (local palette) and ensure:

NEEDS MAINTEMANCE) DURABLE)

9
o7  DEEP SOIL VOLUME

m AT BASE

DEDICATED DRIP LINE
DURING ESTABLISHMENT

ELNEE;EF;‘:';: TIMBER SLATS STAINLESS
VERTICAL POST SIRELCALES PROTECTION FROM
BASE PLATE (TREATED TIMBER) TENSIONER VANDALISM/GRAZING
CONCRETE FOOTING CONCRETE FOOTING ANCHOR POST I RELEVAMT
WITH MOISTURE BARRIER
CONCRETE FOOTING
SPEC TIPS
1. USE POROUS SHADING (SLATS/CABLES) TO KEEP AIRFLOW. 2. PLAN FOR PRUNING ACCESS AND LOMG-TERM MANAGEMENT.
3 ) e~ MAINTENANCE
s 'E‘-' A ACCESS ZONE
S ; (MIM. 900 mm}
\\
o | i MAX. 3.0-4.0 m
: HEIGHT FOR
EASY ACCESS

-~ CLEAR BASE ZONE
_ FOR MAINTENANCE
AND AIRFLOW

GOOD: POROUS SHADING AVOID: SOLID SCREENS

| PERFORMANCE BENEFITS

X / SUSTAINABLE SOLUTION DESIGN GOAL
_O_ + REDUCES SOLAR RADIANT HEAT
777N v IMPROVES THERMAL COMFORT Uses Vegﬂaﬁmil to d_e“‘“?f ) Provide effective, durable vertical
~ LOWERS BUILDING HEAT GAIN shade and caoling with minimal shade that improves comfort and

v ENHANCES PRIVACY AND AESTHETICS water when well established. supports the landscape.



5.1.2.3 Retaining walls and vertical surfaces

COMFORT RISKS

Walls store heat and radiate
it back in afterncon/evening.
In hot climates they must be
treated as thermal elements.

BETTER MATERIALS + FINISHES

1. LIGHT-COLORED STONE (MATTE)
OR LIGHT CONCRETE (TEXTURED)

Reflects more sunlight and stays cooler.
Textured/matte finishes reduce glare
and radiant return.

2. GABION WALLS ONLY IF SHADED
OR PLANTED

‘Without shade or plants, gabicns can store
and radiate heat. Use vegetation or shade
structures to keep them cool.

3. RAMMED EARTH / STABILIZED
EARTH BLOCKS

High thermal mass with relatively cool
surface feel when shaded. Requires good
detailing for durability and drainage.

HOW TO USE

1. PLACE SEAT WALLS IN SHADE
(TREE CANOPY OR PERGOLA,).

@ Shade prevents heat storage and makes
walls comfortable to sit on.

2. USE WALLS TO CREATE MICROCLIMATE
POCKETS (BUT AVOID BLOCKING
VENTILATION ENTIRELY).

3. ADD GREEN EDGES: PLANTING AT
WALL BASE REDUCES RADIANT LOAD.

@ Position walls to buffer wind and sun while
maintaining airflow through openings
and porous layouts.

@ Vegetation cools wall surfaces and reduces
reflected heat to surrounding areas.

SPEC TIPS

1. AVOID DARK CLADDING AND
GLOSSY FINISHES.

2. CONSIDER VENTILATED WALL SYSTEMS OR
TEXTURED FINISHES TO REDUCE HEAT FEEL.

3. WHERE SEAT WALLS EXIST, SPECIFY
COMFORTABLE SITTING SURFACES
(NOT METAL CAPS IN SUN).

—— LIGHT-COLORED
EXTERIOR FINISH é é & } }
X VENTILATED AIR GAP
3 [ALLOWS HEAT TO
DISSIPATE) 7
IMSULATION LAYER METAL CAPS HEAT UP
(OPTIONAL) AND BECOME UNCOMFORTABLE,
THERMAL MASS
CORE WALL \/
DARK SURFACES ABSORE USE LIGHT, MATTE,
MORE HEAT AND RADIATE TEXTURED FINISHES DRAINAGE WEEP HOLE
IT BACK. INSTEAD. AT BASE T
FOUNDATION USE STONE, TIMBER, OR OTHER
LOW-HEAT MATERIALS FOR
SITTING SURFACES.
WHY IT ; REDUCES HEAT IMPROVES COMFORT | SUPPORTS HEALTHY _‘(")’ BUILDS RESILIENT,
MATTERS STORAGE AND E@% 1N SEATING AND PLANTING AND - -\ BEAUTIFUL, AND
RADIANT GAIN GATHERING SPACES MICROCLIMATES CLIMATE-SMART PLACES
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5.1.2.4 Cool hard scape for high-use shaded nodes (seating play edges, waiting)

WHY IT MATTERS

Cool hardscape reduces
heat storage and improves
comfort for people spending
time in shaded areas.

BEST OPTIONS
1. LIGHT-COLORED COMNCRETE 2. STOME PAVERS IN LIGHT TONES 3. UNIT PAVERS (LIGHT, MATTE) WITH
(BROOM FINISH / LIGHT SANDBLAST) (LIMESTONE, LIGHT GRANITE) OFEN JOINTS TO REDUCE HEAT

WITH MATTE FINISH STORAGE AND ALLOW DRAINAGE

i.’ . —-c.:___'__:;{_; R

() Light color reflects more sunlight () Natural stone in light tones stays cooler (©) Open joints reduce heat storage
and stays cooler. and offers a high-quality finish. and allow water infiltration.

Q) Broom or light sandblast finish (¥) Matte finish reduces glare and () Modular pattern increases surface
provides slip resistance with heat perception. stability and ease of replacement.

a matte, low-glare surface.

HOW TO USE

@ Put these in cool core
seating courts and
around playground
seating.

@ Keep finishes matte
(avoid glare).

@ Ensure accessible, even
surfaces for strollers /
wheelchairs.

COOL CORE SEATING COURTS AROUND PLAYGROUMD SEATING
AVOID
LARGE UNINTERRUPTED
% DARK BASALT / DARK CONCRETE, 3 POLISHED STONE X

BLACK PAVERS SLABS IN SUN

Absorbs more heat and radiates Creates glare and high heat Expands and traps heat; joints are needed
it back, increasina discomfort. perception, even in shade. J for movement and drainage.
KEY ; LOWER SURFACE 0 Qg IMPROVED od ACCESSIBLE AND 0 BETTER DRAINAGE
BENEFITS & it liies {%% COMFORT IN (5 SAFE FOR ALL AND REDUCED HEAT
SHADED MODES USERS il STORAGE
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5.1.2.5 Permeable surfaces for transitional semi-shaded spaces (loops, promenades)

WHY IT MATTERS

Permeable surfaces reduce
heat storage, allow water
to infiltrate, and support
cooler, healthier, more
comfortable pedestrian
routes in semi-shaded

conditions.

BEST OPTIONS 3. STABILIZED DECOMPOSED

1. PERMEABLE INTERLOCKING 2. RESIN-BOUND AGGREGATE GRANITE (DG) / STABILIZED B Eg:g H: fgffiﬂijmm
CONCRETE PAVERS (PICF) (GOOD IF PROPERLY INSTALLED; GRAVEL (WHERE ACCESSIBILITY

DUST CONTROL) ALLOWS) WITH MAINTENANCE)

() Strong, durable, and accessible. & Smooth, even surface; good () Natural look that blends ) High porosity for rapid
f ki d wheeling. ith | \ infiltration,
G Chistijouts shw water to ifikrae or walking an eeling with landscapes. infiltration
and reduce runoff. () Permeable and dust-controlled @) Permeable and comfortable ) Ideal for paths with gentle
her i ly. : ! i E
GV Wiksrangs:olpattesaand when installed correctly. underfoot, slopes and good base drainage.
finishes in light colors. () Use light-colored aggregates (%) Ensure accessibility: firm, (<) Requires regular maintenance
to reduce heat gain. stable, and well-compacted. to prevent clogging.

HOW TO USE

SHADE DURATION MAP (EXAMPLE)

(%) Use on shaded loop paths

and secondary promenades. 6+ HOURS SHADE

3-6 HOURS SHADE

@ Combine with shade duration
mapping: permeable surfaces
are best where you also have
shade and maintenance access.

= 3 HOURS SHADE

BEST ZOMES FOR
PERMEAHLE SURFACES
(ACCESS + SHADE)

USE OMN SHADED LOOP PATHS AND PAIR PERMEABLE SURFACES WITH SHADE
SECOMDARY PROMENADES _ AND MAINTENANCE ACCESS
AVOID
1. LOOSE GRAVEL IN HIGH-TRAFFIC 3 2. PERMEABLE SYSTEMS WITHOUT MAINTENANCE ESSENTIALS
X PEDESTRIAN ZONES (MOBILITY A MAINTENANCE PLAN (CLOGGING)

RS, MIGRATION, DUST))

BARRIE!

3 A

REGULAR SWEEPING
Remove surface debris
before it clogs poresfjoints.

INSPECT PERIODICALLY

Check for sediment
buildup and drainage
function.
¢ b s atablaiidertant: * Clogged joints reduce infiltration and performance. CLEAM AS NEEDED
§ ' GravelEraEE S P . Sta.nding water, surface damage, and higher Use appropriate methotfls
maintenance costs. (2.g., low-pressure washing)
* Creates dust and maintenance issues, * Always plan for regular inspection and cleaning, to restore permeability.

REDUCES RUNOFF ENVIRONMENTS BICDIVERSITY PROPER MAINTENANCE

|
IMPROVE! A P Wi o 5
KEY s [ gospmne | R geempn | (o] s
BENEF'TS TEMPERATURES ‘
| |




5.1.2.6 “Warm edge” ecological belt surfaces (low-use peripheral zones)

WHAT IT DOES

Creates a buffer along hot exposed

WARM EDGE ECOLOGICAL BELT
(LOW-USE PERIPHERAL ZOMES)

edges, reduces evaporation, supports

habitat, and improves thermal

My s & A SOUTH/ SOUTHWEST EDGES
CI)- (PRIORITY ZONE)
10,
BEST OPTIONS
1. MULCH (ORGANIC OR MINERAL) 2. ROCK MULCH / GRAVEL MULCH 3. SOIL STABILIZATION +
UNDER TREES / SHRUBS IN CONTROLLED BANDS NATIVE GROUNDCOVER

WHERE FEASIBLE

@ Improves soil moisture retention. () Reduces evaporation. () Living cover reduces dust and erosian.
@ Caools the root zone, @ Protects soil surface.

@ Supports healthy plant growth. @ Must be used with shade and planting.
(£) Rock in full sun can still be hot.

@ Supports biodiversity.

@ Low maintenance once established.

HOW TO USE

() Along south / southwest edges
as a buffer to reduce evaporation.

@ Always pair gravel / rock
surfaces with shade or planting;
rock in full sun can still be hot.

AVOID

* Stores and radiates heat.

X LARGE DECORATIVE
GRAVEL FIELDS WITH
NO CANOPY

* Causes glare and low

visual comfort.

* Increases dust and
reduces usability.

¢ Does not support
biodiversity.

5.2 Landscape Plant Material

The planting sub-section is divided into three parts providing guidelines for plant selection,
planting strategies and list of plants. These are key concepts, if followed, will increase the
survival chances of the plants in the project

5.2.1 Plant Selection Criteria

Selection of plants is a key decision for GUP in arid and semi-arid climates. The approach is
focused on the ecological dimension that improves outdoor thermal comfort and lowers water
demand while ensuring the health of these plant ecosystems.



5.2.1.1 Native or proven climatically-adapted species
Definition

Species that either occur naturally in the region or have a long, demonstrated track
record in similar arid/semi-arid conditions (heat, drought, alkaline soils, wind/dust,
occasional salinity).

Why it matters

> Reduces failure risk and replacement costs

o Improves survival under limited irrigation and inconsistent maintenance

o Usually performs better under heat stress (keeps leaves and shade)
Red flags (avoid unless you have high maintenance)

o species that defoliate under heat or drop leaves heavily in summer

> high-water ornamentals used as primary shade

o species prone to pests under heat stress

How to apply ;
O =5
Start with constraints, not ‘ g O e
aesthetics A 'm
‘ HEAT PEAKS WATER BUDGET ALKALINITY / WIND / DUST
SALINITY EXRasie
4
INLAND DUST / SAND COASTAL SALINE

Short-list species with proven
tolerance in your specific
sub-context

" SALT SPRAY + SALINE
DUST LOAD + HOT WIND IRRIGATION RISK

PLANT PASSPORT MATURE CANOPY SIZE / SHAPE: ESTABLISHMENT WATER NEEDS
(YEARS 1-3):

&
y S

"

SPECIES:
ORIGIN / PROVEMANCE: ((/_

3 ""‘13 5
e S 5 ."-'... i

“ 0 sus.context ety ,;) 658 il
k

For each candidate,
create a simple “plant

=

| MAINTENANCE ISSUES

T

n N
passport [ } v (LITTER, PRUNING, PESTS):
w
HEAT TOLERANCE L & 8 St ROOT BEHAVIOR:
DROUGHT TOLERANCE L B & S

SALINITY TOLERANCE (IF NEEDED) % % % T

Verify availability in local
nurseries (don't specify
what can’t be sourced).
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5.2.1.2 Canopy Density (more important than ornamentation)
Definition

Prioritize plants that deliver usable shade and microclimate benefits over purely
decorative planting.

Why it matters

o In hot climates, the driver of comfort is often mean radiant temperature (MRT),
which shade reduces dramatically.

o “Beautiful but sparse” trees don't cool seating/path areas.
What to look for
> Broad crowns (shade spread), not just height
Reliable leaf area during hot season
o Lower canopy shading where people sit/walk (not only high canopy)
> A mix of evergreen and deciduous can be useful:
o evergreen for consistent summer shade
deciduous for winter sun access

o

o

How to apply

Use sun-shade maps

and place best canopy  seme oo

trees where they shade:

« seating nodes

« play edges (caregiver
shade)

+ main paths and | L
entrances (otaver ) |

2

- ENTRANCES

YEAR-1 SHADE (ESTABLISHMENT) YEAR-5 SHADE (LONG-TERM)

Design for :
* year-1shade
* year-5 shade

PERGOLA / TRELLIS SHADE MATURE CANOPY DELIVERS
PROVIDES IMMEDIATE COMFORT SUSTAINABLE SHADE AND MICROCLIMATE

If a tree doesn’t / PRIMARY SHADE TREE -\CI)’- X ACCENT TREE CI)
meaningfully shade e )
people during peak
hours, it's not a
primary shade tree
—it's an accent
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5.2.1.3 Root-soil compatibility
Definition
Match plant root needs to what the site can actually provide (soil depth, compaction,
salinity, drainage, root-able volume).
Why it matters
o In arid cities, trees often fail due to soil constraints, not climate.
o Failed trees = failed shade = failed comfort.
Design details that make it work
o Larger planting pits than “typical urban minimum”
o Aeration/deep watering points (where relevant)
> Mulch to reduce evaporation and keep soil cooler

How to apply

. . COMPACTION INFILTRATION TEXTURE pH / SALINITY
Test/assess soil realities:

» compaction, infiltration,
texture

+ pH/alkalinity and
salinity (if suspected)

SAND LOAM CLAY

Use a probe or screwdriver. Fill ring with water. Feel test: sand (gritty), Test pH (alkalinity)
Hard to push in = compacted soil. Slow drop = poor infiltration. loam (crumbly), clay (sticky). and EC (salinity if suspected).

Provide adequate CONTIGUOUS ROOT SPACE

rootable soil volume: ; =

* large shade trees need
large contiguous root
space

* in paved areas: use
continuous trenches, ,
structural soil, or
suspended pavement -

CONTINUQUS TRENCHES STRUCTURAL SOIL /
- SUSPENDED PAVEMENT

L
¥

i

I

' et e
. a5 e
A

LARGE, CONTIGUOUS CONNECTED SOIL TRENCH STRUCTURAL SOIL OR
systems ROOTABLE VOLUME | ALONG PAVED AREAS SUSPENDED PAVEMENT SYSTEMS
Ensure drainage matches WATERLOGGED WELL-DRAINED SALT ACCUMULATION SALT-SMART PLANTING

species:

 do not put drought trees
in waterlogged planters

 do not put salt-sensitive
species where irrigation _ _
salts accumulate Not suitable for Ensure proper drainage for Irrigation salts accumulate Use leaching, good drainage,

drought-tolerant species. drought-tolerant species. and harm sensitive species. and salt-tolerant species.
Protect roots in public TREE PITS DESIGNED MULCH RINGS BARRIERS WHERE
P TO PREVENT COMPACTION FOOT TRAFFIC 1S HEAVY
spaces: _

* tree pits designed to
prevent soil ;
compaction < 24F

+ mulch rings and Dl 2 1 Fiah = gt
barriers where foot Use structural seil and Apply 5-8 cm mulch, Use low barriers or edging

) permeable surfaces. keep clear of trunk. to protect root zone.
traffic is heavy
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5.2.1.4 Low water demand & maintenance
Definition
Species that can thrive with limited irrigation after establishment and don't require
constant pruning, pest control, or replacement.
Why it matters
o Water and maintenance are the two most common failure points in arid GUS
projects.
Maintenance-smart tips
o Limit species count (easier procurement and care)
> Avoid thorny plants near circulation/play
o Use plants with predictable pruning cycles and minimal litter in key areas

How to apply

Use hydro zoning:

ZONE 1

HIGHEST WATER
CORE SEATING / PLAY
SHADE TREES

» Zone 1 (highest
water): core
seating/play shade
trees

ZONE 2
MODERATE WATER
SHADED CONNECTORS

« Zone 2 (moderate):
shaded connectors

« Zone 3 (lowest):
peripheral ecological
belt

I0NE 3

LOWEST WATER
PERIPHERAL
ECOLOGICAL BELT

Design the palette
so Zone 3 looks
intentional.

ZONE 1 (HIGHEST WATER) ZONE 2 (MODERATE) ZONE 3 (LOWEST WATER)
CORE SEATING / PLAY SHADE TREES SHADED CONNECTORS PERIPHERAL ECOLOGICAL BELT

(structure + ground
layer), not
“neglected.”
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5.2.2 Planting Strategies

In addition to plant selection approach, the vertical and horizontal combination of
different plant layers will reduce temperatures, reduce irrigation use and improve overall
ecological performance. while emphasis here is on performance, it is essential that
designers continue to integrate the aesthetic and spatial value of plants and their
contribution to the open spaces being created.

5.2.2.1 Layered canopies: trees + shrubs + groundcovers
Definition
A multi-layer planting system that improves comfort and plant health:

o trees reduce MRT through shade

o shrubs filter wind/dust, reduce glare, define space

o ground-covers/mulch cool the soil, reduce evaporation, suppress dust
Why it enhances comfort

o Shade + reduced ground heat = cooler microclimate

o Ground layer reduces reflected heat from bare soil/paving edges

> Shrubs can reduce wind speed and dust infiltration into seating zones
Public-space safety rule

o Keep shrubs near paths and entrances below ~0.8-1.0 m to preserve visibility.
How to apply

o In cool nodes: canopy trees + low shrubs (kept low for safety) + mulch/groundcover

° Irhconnectors: tree alleys + occasional shrub pockets + continuous ground cover at
edges

> In warm edges: drought- and/or salt-tolerant shrub belts + hardy ground layer

_O_ SHADE REDUCES
LER N MEAN RADIANT
VAN, TEMPERATURE

SHRUBS REDUCE
WIND SPEED
AND FILTER DUST

SHRUBS e
BELOW P
08-10m
(SAFETY)
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5.2.2.2 Clustered planting: reduce evaporation
Definition:
Plant in groves and clusters, not isolated single plants spread thinly.
Why it works in arid climates
o Creates self-shading (plants shade soil and each other)
> Reduces wind at ground level - lower evaporation
o Concentrates irrigation and improves establishment success
How to apply
> Use groves of 3-7 trees at cool nodes (seating/play) rather than single trees
o Combine with mulch and understory to protect soll

o Keep open areas purposeful (night-use plaza, flexible gathering), not “leftover heat
zones”

Irrigation efficiency

o Clusters allow a simple, efficient drip layout and easier maintenance

: CLUSTERED PLANTING ISOLATED PLANTING
_‘O’_ REDUCES EVAPORATION HIGHER EVAPORATION e
4%
- ki R /’. P
. . © REDUCED WIND e
Yo Sz, A at ground level

CANOPY SHADE R N
lowers soil \ A
temperature

FULL SUN EXPOSURE
raises leaf and

soil temperature
TREES SHADE
EACH OTHER

less direct sun
on leaves and soil

WIND REACHES
GROUND
increases
evaporation
MULCH &
UNDERSTORY
reduce evaporation
and protect soil

t

LOWER EVAPORATION HIGHER EVAPORATION
more moisture retained moisture lost
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5.2.2.3 Functional planting: shade, wind filtering, dust control
Definition
Planting that is deliberately assigned a job in the comfort system, not just decoration.

Shade planting (primary comfort job)
Where: seating, play, entrances, main paths
How:
o prioritize canopy trees with broad crowns
o add pergola/trellis where immediate shade is required
o ensure shade is effective in afternoon (often the critical window)
Wind filtering (comfort + usability)
Where: edges exposed to hot or dusty winds
How:
o use porous multi-row planting belts (not solid walls of foliage)
o layer heights: groundcover + shrubs + trees
o keep interior nodes ventilated (avoid trapping hot air)
Dust control (health + comfort)
Where: perimeter edges, near streets, along dusty corridors
How:
o avoid bare soil (use mulch/groundcovers)
> add low planting and groundcover to reduce dust lift-off
o use hardy shrubs as dust interceptors on exposed edges
> keep maintenance access for occasional cleaning/pruning
Context notes

o Inland dust/sand: prioritize dust-tolerant leaves and wind-stable forms; use buffer belts on
prevailing dust edge.

o Coastal saline: use salt-tolerant “frontline” belt to protect the interior; manage irrigation salts
to avoid buildup.

A} SHADE PLANTING B) WIND FILTERING C) DUST CONTROL
(PRIMARY COMFORT JOB) (COMFORT + USABILITY) (HEALTH + COMFORT)

HOT / DUSTY WINDS
(PREVAILING) — .

DUST / SAND
FROM COASTAL WINDS

AFTERNOON SHADE

ritcal window)
feritical wi L POROLS, MULTI-ROW

PLANTING BELT : . ) ==
e (ot solid walls) :
FRICRITIZE CANCPY 7

TREES WITH SROAD
CROWNS

* HARDY SHRUBS
AS DUST

LAYERED HEIGHTS
INTERCEPTORS

groundcower «
shrubs + trees
LOW PLANTING +
b GROUNDCOVER
KEEPMTEROR NODES ¢ if & 8- 7. . REDUCE DUST ~=
VENTILATED S T LIFT-OFF

{averd trapping f i

ADD PERGOLA /
TRELLIS WHERE
IMMEDIATE SHADE
15 REQUIRED

MIRCH / -
* GROUNDCOVERS
q.&' ¥ AVOID BARE SOIL

B N

4

SHADE PLANTING WIND FILTERING DUST CONTROL
Provide effective shade for seating, Reduce wind spsed and improve usability Reduce dust nfiltration and
play areas, entrances, and main paths. while maintaining airfiaw. improve ar quality.
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5.2.

3 LIST OF PLANTS

Deciding on which individual plants to use equally contributes to the GUP design as the
planting strategies. Planting lists are similar to material specifications as they provide
the name, size, function, aesthetic value, function and spacing that will allow
implementation. the following points provide a summary of its significance and
Appendix 4 is an example of plant material across ground cover, mid and upper storey
plants relevant to Libya.

®

1. ZIZIPHUS SPINA-CHRISTI 2. CALOTROPIS PROCERA 3. OLEA EUROPAEA 4. PHRAGMITES AUSTRALIS
(Sidr) (Sodom Apple) (Wild Olive) (Common Reed)

Ensures climate survival, canopy performance and local identity: A
defined planting list prioritizes native/proven heat-, drought-, and (where
relevant) salinity-tolerant species that can establish reliably.

Aligns planting with water budget and hydrozoning: It groups species by
similar water needs, enabling efficient irrigation design (drip zones,
establishment periods) and preventing costly overwatering or plant failure.

Improves constructability and maintenance success: A clear list
standardizes sizes, soil requirements, and maintenance needs, making
procurement easier, reducing substitutions, and matching the palette to local
capacity for pruning, cleaning, and replacement. ESPECIALLY AVAILABILITY
IN LOCAL PLANT NURSERIES

Supports functional goals (comfort + resilience): It ensures planting is
selected and arranged to perform specific jobs—shade, wind filtering, dust
control, habitat—so the GUS functions as a reliable comfort and nature-based
system, not just decoration.

4 EXAMPLE PLANTS FOUND IN LIBYA

@ TYPE Shrub @ TYPE Perennial Grass
HEIGHT 5-10m I HEIGHT 1-3m I HEIGHT 4-10m I HEIGHT 2-5m
WATER NEED Low () WATERNEED Very low () WATERNEED Low () WATERNEED Low-Moderate
- ROLE Shade, windbreak, Q ROLE Wind/dust filter, _Q ROLE Shade, longevity, _Q_ ROLE Soil binder, water edge

habitat, carbon storage habitat, soil stabilization cultural identity, habitat L stabilization, habitat
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5.3 Arid-Adapted Nature-Based Solutions

5.3.1 Layered canopies: trees + shrubs + groundcovers
What are nature based solutions (NbS)

« Nature-based solutions (NbS) are actions that protect, sustainably manage, and
restore ecosystems to address societal challenges like climate change, water
security, and disaster risk, while simultaneously benefiting people and biodiversity
by providing ecosystem services (IUCN).

 Arid-adapted Nature-Based Solutions (NbS) are landscape interventions that use
natural processes—soil infiltration, vegetation shading, evapotranspiration, habitat
formation, and sediment capture—to deliver cooling, flood safety, dust control,
biodiversity, and social comfort with minimal water and maintenance (ecosystem
services).

* In arid/semi-arid parks, NbS succeed when they are designed around two realities:
water comes in pulses (rare storms + runoff) and heat stress is constant.

PROVIDES SHADE
AND COOLS

rrE
Iredd

CAPTURES RAIN
AND RUNOFF

P =
LN —
A\ SLOWS FLOW
&S AND FILTERS

2 SEDIMENT

=
l Py
. e b

" INFILTRATES AND RECHARGES SOIL

ECOSYSTEM SERVICES DELIVERED

2, JE
AN

COOLING WATER SECURITY DUST CONTROL BIODIVERSITY SOCIAL COMFORT S0IL HEALTH

60



5.3.2 Micro-catchments + tree basins (“water to shade”)
How it operates
« Park surfaces are graded so that stormwater and incidental runoff flows toward trees.

» Water infiltrates into enlarged basins, recharging soil moisture and sustaining canopy growth
(your biggest comfort asset).

Where it fits in a park

» Around shade grove trees in the cool core

 Along paths and edges that receive runoff from surrounding streets

« At the base of pergolas/plazas (where runoff is concentrated)

Design moves (practical)

« Create shallow basins (typically 10-30 cm) around trees with overflow notches.
» Use mulch + drought groundcovers to reduce evaporation.

+ Connect basins with subtle swales so water “cascades” from one to the next.
Benefits

» More resilient canopy with less irrigation

» Reduced surface runoff and puddling

» Cooler microclimates as canopy matures

RUNOFF FROM
PARK SURFACES,
PATHS AND EDGES

WATER FLOWS
TOWARD TREES

— RUNOFF CONCENTRATED
" AT BASE OF PERGOLAS

BASINS CONNECTED
WITH SUBTLE SWALES
(WATER CASCADES
FROM ONE TO THE NEXT)

SHALLOW BASIN

(10-30 cm) AROUND
TREES WITH GROUNDCOVERS TO

WATER INFILTRATES, REDUCE EVAPORATION
OVERFLOW NOTCHES RECHARGING SOIL MOISTURE

AND SUPPORTING TREE GROWTH
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5.3.3 Bioswales and vegetated conveyance (stormwater streets-to-park)
How it operates
« Linear planted channels slow runoff, filter sediment, and infiltrate water into soil.

* Vegetation and engineered soil media remove pollutants; overflow safely routes
excess water.

Where it fits

 Along the perimeter comfort belt (inside the park edge)

« Along the “downhill” side of the park

 Near curb cuts receiving water from streets

Design moves

 Use curb cuts to bring runoff in; add a forebay (small sediment trap) at inlets.
« Plant with tolerant species (periodic flooding + drought between storms).
 Provide an overflow spillway to prevent erosion during extreme events.
Benefits

 Flood mitigation for streets and adjacent properties

 Improved tree health via recharge

« Visual “green infrastructure” education feature

RUNOFF FROM

STREETS
LINEAR PLANTED CHANNELS

SLOW RUNOFF, FILTER
SEDIMENT, AND INFILTRATE
WATER INTO SOIL.

PLANTS + ENGINEERED
SOIL MEDIA REMOVE
POLLUTANTS

CURB CUTS BRING %
RUNOFF IN; FOREBAY ~.

TRAPS SEDIMENT
AT INLETS

OVERFLOW SPILLWAY
SAFELY ROUTES EXCESS
WATER DURING EXTREME
EVENTS

I s i,
& e-lv*:L RS

ALY eSS AR e
WATER INFILTRATES * .

THROUGH SOIL, :
RECHARGING GROUNDWATER
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5.3.4 Infiltration basins / dry detention (wadi-like park features)
How it operates

A shallow “dry pond” holds stormwater briefly and drains within 24-72 hours (target
varies by soil).

 During dry periods it becomes usable open space (event field, informal play) if
designed safely.

Where it fits

* In low points of the site

» Along the warm edge ecological belt

* Near the park’s stormwater outlet

Design moves

» Shape as a gentle bowl (safe side slopes), with reinforced overflow.

« Stabilize with drought-tolerant grasses/groundcovers or gravel-mulch + shrubs on
edges.

» Design the bottom for occasional wetness and long dry periods.
Benefits

« Reduces flood peaks

» Recharges groundwater/soil moisture

« Can become an attractive landscape “wadi” element

SHALLOW "DRY POND"
HOLDS STORMWATER
BRIEFLY AND DRAINS

WITHIN 24-72 HOURS

At GENTLE BOWL SHAPE
£ A 1 (SAFE SIDE SLOPES)
Sy 3

REINFORCED
OVERFLOW
(SAFELY ROUTES
EXCESS WATER)

STABILIZE WITH DROUGHT- .
TOLERANT GRASSES /
GROUNDCOVERS OR
GRAVEL-MULCH + SHRUBS
ON EDGES

BOTTOM DESIGNED FOR
OCCASIONAL WETNESS AND
LONG DRY PERIODS
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5.3.5 Rain gardens (small, high-impact infiltration pockets)
How it operates

« Small planted depressions capture runoff from a defined area and infiltrate it.
« Often used where space is limited (pocket parks, entrances, plazas).
Where it fits

« At entrances, near seating nodes

 Adjacent to paved plazas or parking edges

« Under roof/pavilion downspouts (if present)

Design moves

« Keep rain gardens small but frequent (“distributed system”).

 Use engineered soil mix; provide an overflow route.

« Plant for drought and periodic inundation.

Benefits

« Visible, teachable NbS

« Supports local pollinators

 Improves microclimate when paired with shade trees nearby

RUNOFF FROM ;
PAVED SURFACES 4

DOWNSPOUT RUNOFF
DIRECTED INTO
RAIN GARDEN

PLANTED DEPRESSION
CAPTURES RUNQFF
AND INFILTRATES IT

OVERFLOW ROUTE
SAFELY CONVEYS
EXCESS WATER

WATER INFILTRATES
THROUGH ENGINEERED SOIL MIX,
RECHARGING SOIL MOISTURE
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5.3.6 Mulch-based soil restoration + compost “sponge zones”
How it operates

« Organic matter improves water holding, infiltration, and root health.

« Mulch reduces evaporation, keeps soil cooler, and suppresses dust and weeds.
Where it fits

« Under tree groves (cool nodes)

* In shrub/groundcover beds throughout

» Along exposed edges as dust control

Design moves

« Decompact soil before planting; add compost strategically.

« Apply 7-10 cm mulch under trees/shrubs (keep off trunks).

« Pair with drip irrigation during establishment years.

Benefits

« Lower irrigation demand over time

« Better survival and faster canopy growth

* Less dust and hotter bare soil

: .

o9 & s §A My 1al Al o,
2 '_ 9, 4 .’ . ',?’w"J’-E’ﬂ
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MULCH REDUCES
EVAPORATION, KEEPS SOIL
COOLER, AND SUPPRESSES
DUST AND WEEDS

UNDER TREE GROVES
(COOL NODES)

APPLY 7-10 cm MULCH
UNDER TREES/SHRUBS
(KEEP OFF TRUNKS)

ALONG EXPOSED EDGES
AS DUST CONTROL

ORGANIC MATTER IMPROVES
WATER HOLDING, INFILTRATION,
AND ROOT HEALTH

PAIR WITH DRIP IRRIGATION
e DURING ESTABLISHMENT

DECOMPACT SOIL BEFORE PLANTING; YEARS

ADD COMPOST STRATEGICALLY
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5.3.7 Shade groves (the “NbS cooling engine”)

How it operates

* Trees provide the largest reduction in radiant heat (MRT).

« A grove creates a cool microclimate by shading ground and people, and modest ET.
Where it fits

« The cool core: seating, play, gathering

« Along key shaded connectors

« In “stepping-stone” shade nodes across the park

Design moves

 Plant in clusters (3-7 trees) rather than isolated trees.

« Use mixed canopy heights and understory.

« Ensure adequate soil volume and establishment irrigation.

Benefits

« Major comfort improvement with relatively modest water (when designed right)
 Strong social value—people actually use the space

TREES REDUCE RADIANT
HEAT (MRT) AND PROVIDE
SHADE FOR PEOPLE

AND SURFACES

GROVE CREATES A COOL
MICROCLIMATE THROUGH
SHADE AND MODEST ET

MIXED CANOPY HEIGHTS
AND UNDERSTORY
INCREASE COMFORT
AND BIODIVERSITY

 ADEQUATE SOIL VOLUME SUPPORTS
HEALTHY ROOTS AND STRONG CANOPY
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5.3.8 Windbreak and dust-filter planting belts

How it operates

« A layered belt reduces wind speed near the ground, traps dust, and improves comfort.
» Works best as a porous filter, not a solid wall.

Where it fits

¢ On the dominant dust/hot wind edge

» Along busy roads to reduce particulate exposure

« As a buffer between active and quiet zones

Design moves

» Use 2-4 rows: groundcover + shrubs + trees.

» Keep internal park areas ventilated; avoid creating stagnant hot pockets.
* Maintain visibility and safety at entrances.

Benefits

 Improved air quality and comfort

» Reduced sand deposition inside the park

* Protects delicate plantings and seating zones

HOT / DUSTY
WIND TALL TREES (POROUS CANOPY)
REDUCE WIND SPEED ABOVE AND

FILTER DUST

— SHRUB LAYER TRAPS DUST
s’ PARTICLES AND SLOWS WIND
<. NEAR GROUND

GROUND COVERS AND GRASSES
STABILIZE SOIL AND CAPTURE
FINE PARTICLES

REDUCED WIND SPEED
AND DUST BEYOND BELT

. GROUN[.:r COVER SHRUBS * PARK INTERIOR
(ROW 1) (ROW 2) (ROW 3-4) (COMFORT ZONE)

ROAD / DUST SOURCE .
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5.3.9 Habitat micro-patches (arid biodiversity nodes)
How it operates

« Small native plant communities provide nectar, seeds, refuge, and stepping-stones for
urban biodiversity.

« In arid contexts, these are designed as low-water ecological patches.
Where it fits

« Warm edge ecological belt

« Along swales/basins

 Quiet corners away from heavy foot traffic

Design moves

« Use native shrubs, flowering perennials, and groundcovers.
« Add rock/log microhabitats (carefully placed, safe edges).
 Keep irrigation minimal after establishment.

Benefits

« Biodiversity and education value

« Often very low water demand long-term

« Adds seasonal interest without lawns

NATIVE PLANTS PROVIDE
NECTAR, SEEDS, AND
REFUGE FOR POLLINATORS
AND BIRDS

¥ DROUGHT-TOLERANT NATIVE
/_ SHRUBS AND PERENNIALS

Pl e FOR LOW WATER USE

ROCK AND LOG
MICROHABITATS
OFFER SHELTER FOR
LIZARDS, INSECTS,
AND SMALL FAUNA

GRAVEL MULCH AND
NATURAL EDGING
DEFINE PATCH AND
PROTECT PLANTS
(SAFE EDGES)

% = HABITAT
MICRO-PATCHES o AL .
DISTRIBUTED AT TRIE e
THROUGHOUT
THE PARK
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Appendix 1: GUS guidance and
checklist



Appendix 2: Site Diagnosis
Sheet (English & Arabic)



Appendix 3: GUP site inventory
layers



Appendix 4: Example of plant
list relevant to Libya



