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PROBLEM STATEMENT:

Al-Farafra Oasis depends entirely on extraction from the
non-renewable Nubian Sandstone Aquifer System, where
groundwater
agricultural expansion in a hyper-arid climate. Increasing
well depths, rising energy demands, and accelerating soll
salinization reveal a model of resource mining rather than

levels

are

sustainable development.

Yet the

region
infrastructure that demonstrates water-efficient systems,

renewable-powered

lacks

irrigation, and regenerative soil }\\
strategiesplacing the long-term stability of the oasis at risk.

100%
GROUNDWATER
DEPENDENCE

No surface Water.Enter oasis
relies on fossil groundwater.

Risisng Pumping
Energy

Deeper wells require more
energy,increasing costs and
carbon emissions.
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SITE LOCATIG

_ ELFARAFRA OAS

' WESTERN
DESERT,EGYPT f

steadily ~declining due to

architectural and research

DECLINING
WATER TABLE

Water Level Have Dropped
Significantly Over the past decades.

.. Iy EL-FARAFRA

OASIS
SOl |
‘ w5 SALINIZATION RISK

Evaporation and poor drainage
accelerate salinitaion and
reduce soil productivity.
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‘A MICROCOSM OF EGYPT'S WATER AN

AGRICULTURE CRISIS

Satellite images showing the rapid agricultural expansion in El-Farafra (1980-2020).

The growth relied on groundwater from the Nubian Sandstone Aquifer, causing water deplefion and soil salinity.

Late-20th Century A small isolated

oasis with limited cultivation and low

EOFUbHon pressure, maintaining a
alanced relationship between

setilement, agriculture, and

groundwater.

2020

21st Century (Now) Severe water stress,
expanding info the desert, increasing  environmental degradation, reliance on
reliance on deep groundwater and deep aquifers and modern irrigation, but
shifting the oasis foward more intensive  sustainability under threat.

irrigation.

1984 2000
Mid-20th Century Agriculiure began

5 Palm Groves Housing Clusters

Project | Agricultural . Desert/B
site/Farming | Fields (OASIS CORE) (EL-FARAFRA Desert/Bore
Hub TOWN|

Comparative wind speed profiles over a

day (line graph)

Soil Erosion Rate Reduction (%) Relative Shading Duration Over A Day (%)
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CONCEPT:

The Building reimagines the farming hub as an extension of Farafra’s oasis landscape. Rather than placing
architecture against nature,

These elements draw the landscape into the architecture, allowing users to move between
ground, fields, and upper levels while remaining constantly connected to the surrounding environment.

The result is a farming hub that appears rooted in its context:

LIVING THREADS % & LY oL

WATER WISE RENWABLE REGENERATIVE SOIL KNOWLEDGE & COMMUNITY
POWERED RESEARCH ROOTED
Efficient Clean energy for Healthy Soils for Learning, testing,sharing = Empowering local
EL-FARAFRA OASIS EGYPT use,Precious resilient irrigation. future productivity. solutions. resilience and pride.
’ sources.

GRID ANALYSIS:

PLAN LEGEND

1 Cafeteria

2 Toilets

3 Secondary Entrance Lobby
4 Core

5 Workshops

6 Lounge

7 Soil labs
8 Water Efficiency Lab
9 Lobby

10 Introduction Hall

11 Open Exhibition
12 Ticketing '
13 Restaurant

14 Main Entrance Lobby
15 Administration

16 Shops

17 Lost & Found

18 Computer Lab

19 High Tec.Testing Labs
20 Library

21 ATMS B
22 English court

23 Vertical Farming Testing Lab
24 Coworking spaces

25 Experimental Fields

26 Court Yard
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1.0 Base 2.0 Vernacular
Module Grid

4.0 Volume
Articulation

3.0 Base Massing

The study extracts a basic
spatial unit from Farafra’s
residential  clusters  and
agricultural  grid, where
solid masses, voids,
passages, and field lines
define the spatial logic.
Repeating this unit forms a
vernacular pattern rooted
in the surrounding context.

As the grid is extruded and varied in height, it shifts from a rigid system into
an organic massing of shaded courtyards, open gaps, and connected paths.
The result is a building that feels woven into Farafra’s setlement and

agricultural landscape.

Ground Floor Plan 1:350
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FORM GENERATION

1.

SITE & INITIAL GRID

Create a linear agricultural grid that follows the site dimensions and irrigation logic. The
grid becomes the primary ordering system that organizes circulation, cultivation bands,
and future building placement.

2,

DEFINE ZONES
Define Macro Level Program Zones and major volumetric distribution,establishing general
massing areas on the grid based on proximity and access.

3.

DETAILED PROGRAM PLACEMENT :

Subdividing and articulating the specific program elements and refining their
shapes.Detailing primary internal circulation and functional adjacencies between the
masses.

4,

DISTRIBUTE PROGRAM

The project program is fragmented into linear bars positioned between cultivation strips.
Educational, exhibition, workshop, and support spaces are distributed to maximize
interaction with the agricultural environment.

5.

RAMP AND INCLINED PLANE INTEGRATION
Intfroduce diagonal ramps and inclined planes at the base of the horizontal wings. These
elements break the strict orthogonal geometry, lowering the building's scale at the front to
foster direct spatial and visual connectivity between %e built environment and the front
agricultural fields.

6.

FINAL ARTICULATION

Refine the overarching form with precise subtractions, setbacks, and interlocking blocks.
The tower cluster achieves its final residential-inspired density, while the terraced roofs
and low-slung front structures complete the transition from a protective built volume to an
open, accessible farming school.

STORY TELLING

e

2.The Social Alleyway & Microclimatic Promenade

-

3.Experimental Agro-Ecological Fields

5.0pen exhibition & Community Hub

3D SECTION STUDY

Elevated cores

9o
—o

Elevated Cores

Centralized structural anchors
consolidating vertical
circulation and MEP
infrastructure. Elevating these
elements minimizes the
ground-level footprint,
liberating the "Zero Level" as a
highly  permeable, flexible
public plaza.

Court Yards

Open-air voids incised into the
architectural volume to
capture and distribute natural
daylight and passive cross-
ventilation. Actining as
localized microclimatic
regulators, these open spaces
soften the built mass and
provide occupants with
immediate, private transitions
to the outdoor environment.
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Library
Coworking
Spaces

This zone integrates flexible,
open-plan workspaces with
acoustic buffering to foster
collaboration and quiet study.
Large structural openings
maximize daylight penetration,

creating an optimal
environment for extended
productivity.

i
\ 2/
T

Outdoor Partition

Semi-permeable thresholds that mitigate solar gain and
microclimatic wind loads while establishing soft spatial
boundaries. These modular screens organize public

circulation and define flexible gathering zones without
disrupting the visual continuity of the open landscape.

Community Spaces

Highly adaptable, open-plan hubs designed to foster social interaction,
collaboration, and public programming. Positioned fluidly within the layout,
these spaces cultivate a vibrant collective identity while remaining highly
responsive to evolving community needs and civic events.

=
%

i ———— S -
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e

Green Spaces

Integrated landscape zones engineered to regulate localized
microclimates through passive evaporative cooling and shading.
These biophilic insertions enhance site biodiversity, optimize
sustainable stormwater management, and act as vibrant,
restorative zones for public interaction.

L]

.

v

|

Rooftop Market Access Ramps

Continuous, universally accessible
ramps linking the ground plane directly to the
rooftop marketplace. This elevated promenade
seamlessly integrates public circulation with the
commercial upper tier, creating a fluid transition that
extends the civic life of the plaza upward into an

active economic hub.

- ——————— -
h

&

7

pedestrian

Modular Structural Grid

A rationalized, hyper efficient structural matrix
that standardizes construction delivery and
optimizes spatial flexibility. This rigorous grid
layout allows for seamless programmatic
reconfigurations over time, establishing an
adaptable architectural framework capable of
accommodating diverse spatial demands.

Outdoor Experimental Fields

Agro-ecological zones sheltered by
microclimatic shading canopies to optimize
crop resilience in arid conditions. The
integration of shaded cultivation bands reduces
evapotranspiration and solar stress,
establishing a  high-efficiency  research
landscape for sustainable agricultural practices.

Facade Skin & Deep
Apertures

A high-performance envelope featuring deep
wall openings integrated into a thick structural
skin. This high-mass envelope acts as a
thermal buffer to mitigate solar heat gain, while
the deeply recessed apertures puncture the
skin to provide optimized self-shading, glare
control, and framed views.

English Courts

Subterranean lightwells puncturing the lower
floor plates to drive natural daylight and
passive ventilation deep into below-grade
zones. These sunken voids optimize indoor
environmental quality while transforming
subterranean levels into light-filled, highly
habitable spaces.

%
L 2
Sustainability &
Temperature Regulation

Active and passive environmental strategies
integrated across the building envelope to
optimize thermodynamic performance. The
system utilizes optimized solar shading,
passive cross-ventilation, and thermal massing
to minimize mechanical cooling loads and
ensure a resilient, low-carbon microclimate.

3D SECTIONAL BLOW-UPS

Integrated planter softens Community and Perforated
the approach and frames gathering spaces. stone screen
views towards the entry. (Local Rooftop provides
Market) _ privacy while
= | allowing
Timber pergola with filtered light

adjustable slats for
shading and
comfort.

and
ventilation.

Rooftop Plantation
pots as a green
retreat and thermal
buffer, improving
insulation and
microclimate.

Recessed e SN
Glaxed Edge. . 4
. .
Recessed service core conceals ““x Low parapet walls maintain

. . fet hil i
mechanical equipment and storage salety while preserving open

from the terrace.

views.

Open Lounge

Built In terrece with
Seating Zone timber pergola
On Roof. shading.

Direct access to
roof terrace

through outdoor Planter
ramps and service edge
cores . buffer
r m
Solid Privacy [
Wall !
K
; e
O Indoor - outdoor
) threshold

Roof’s Finishing Floor Levels Layered
composite roof buildup featuring gravel
ballast and insulation to resist direct solar
heat induction.

Built-in planters create privacy and a lush
atmosphere

Full height glazing with operable panels enables cross ventilation.

Double height entry volume
enhances spatial arrival and
— natural light penetration.

Screened Side
Facade

The approach is
defined by a
compressed entry
framed by a solid
stone volume and a

perforated screen : = .
wall.  The ramp A e L 15;3:1
-~ -”. : ."- .-r-'- 5 I- | S iy L I ‘ gy

creates a gradual A S | o gggug“
. 1 - ‘n" "... 1 i s 1 | |- . . h"
arrival  sequence, MR L 1l | "23:
leading to a shaded |l
- bt ]

threshold and glass A H4
AN E

entry beyond. sl HHE
LT

Exposed stone

finishes o

provide >

thermal mass 4

and a timeless Wooden
Louvers

texture.

Arrival Ramp Approach Corner glazing maximizes views and
visually connects interior with exterior

landscape.

Gentle ramp (1:20 slope) ensures accessibility while maintaining a monumental arrival. Recessed
structure frames the view and reduces the visual bulk of the facade.

Cool Shaded

English Courts are Garden

Palm Dominated.

A lush buffer

on the edge
ensures
Peforated privacy while
Mass Wall softening the
architecture.
It creates a
microclimate
Strategic and filters
planting dust and heat
improves - from the
biodiversity exterior.
and supports
sustainable
design.(Palm Stone plinth
Trees and edge
shrubs)

Raised Landscape bed.

Use local stone -limestone plaster for the main masses because it handles desert heat well and blends
with the surroundings. Add perforated stone screens to provide privacy, shade, and natural ventilation.
Use timber or corten steel accents for warmth and contrast, especially in pergolas, screens, and
planter edges. Large clear glazing should be recessed or shaded to reduce heat gain. Dense native
desert planting and palms help cool the microclimate and soften the solid architecture.



Exhibition 3D Exploded Diagram

VIEWING TERRACE

Elevated above the exhibition sequence, the terrace frames
panoramic views of the agricultural landscape. The
transition from inferior galleries to open-air observation
reinforces the connection between exhibition content and
real farming environments.

Futuristic and inspiring highlights

innovation.

Experience:
Dynamic  and
everchanging,
visitors discover
something new
each time.

Chronological
flow, enriched with
lighting and visuals

Modularity: Lines on
the Lower Ground
highlight ~ "Modular
Partition Zones" for
reconfiguring

exhibition space.

Themed Gallery
Storytelling  of agriculture
through time and culture.

On the Lower
Ground  Exhibition
Level, the Interactive ™.
Zone is now clearly "«
identified as a
double-height

space, creating an
expansive  volume
for largés_ exhibits
while allowing
daylight to penéfrate
from = the”” upper
levels,~~

.

A

TEMPORARY EXHIBITION HALL

for this

Flexibili(?/, space
seasonal displays,

Designed
exhibitions,

e P .
o \
= f N
-
&2
.

accommodates

MULTIMEDIA INTRO THEATRE

A compact projection space
immerses  visitors in  the
environmental conditions,
agricultural heritage, and future
aspirations of the oasis. Tiered
seating and surroundin% visual

o

media create a cused
collective  experience  that
prepares  visifors  for  the
exhibition journey ahead.
Furniture:
Display  panels, modular plinths,
! movable stands.
3
. Raised
& g planting beds,
benches.

360° projection space showing
seasons, growth and  desert
transformation.

INTRO & ARRIVAL LEVEL

Tiered seating, projection walls

INTERACTIVE LEARNING ZONE

Handson  exhibits  invite  visitors  to
manipulate, test, and explore agricultural
concepts through direct interaction. Flexible
furniture arrangements  support individual
exploration as well as collogorcﬁve learning
among groups and families.

LOWER GROUND EXHIBITION

changing
and ‘community events. Movable
partitions and modular display systems allow curators to continuously
reconfigure the visitor experience.

Intervention Production Details

It's is an adaptive landscape strategy engineered to address desertification and establish sustainable agriculture. Utilizing a phased
development model, the system integrates resilient olive trees and seasonal understory crops to create a robust wind-filtering barrier,
maximize passive thermal cooling, and minimize water loss through evapotranspiration. This approach creates sheltered microclimates

conducive to food security and ecological restoration within the harsh arid landscape.
¢ « Young tree canopy forms.
microclimate  stabilization.  Primary  root

F network development.

. - g
p 4 . ml
. . 20

Surface

Canopy Diameter 3-4 m

Greenry
Green Sopqces Strategic Land and Resource 0
20% Optimization . Cite:1
¢ Low Wind
Exposure o,
¢ "4 Early Shade
Site Zone
Total Area Greenry .
80%
Area Calculation Cover Crop Program
Per Strip (9x80 m) Area (m?) A Permanent "

. ) Canopy/Tree Layer }7.,’ Olive
Strip total footprint (gross) 702 m20.173 ac (year round) 20 Trees
Farming Area (nef) 624 m20.154 ac B Summer . sk of [

Season g] A f’!;‘
Annual Crop Beds Only 468 m20.116 ac INOV-APR) T Be WU WL W

Skin Treatment
?

LEVEL

Young Surface
microclimate  stabilization.  Primary  root
network development.

tree  canopy  forms. Multitiered canopy complete.  Optimal
passive thermal mitigation. Maximum wind

attenuation and water efficiency.

68 m peemm==ae 10-14m

Wind
Filtering ~ Shlipge | | I8
Beginning <
; Reduce
Wind

.'_, " Cooler Under

)" zone
5 .

Velocity 7
Partial Shade 3
Zone

2

Shade micro climate, C Summer

)
TRF- XN
long term shed, Season = gL "‘ Ny '-f ‘I'\..L_[.J
wind filtering. (MAYSER LA e :
Summer =
Food and Soil D S:cson & _("{_ <5
Building. [MAY-SEP) J;:;/@ e L

Curtain walls and large openings

keeps users
all around.
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Zero Ground Level

Section1:250

connected with nature

[ R Y
-

é
Llarge spaces in basement
naturally ventilated.

First Floor Plan 1:800

PLAN LEGEND

1 Cafeteria

2 Toilets

3 Classrooms

4 Core

5 Educational Labs
6 Lounges

7 Entrance lobby
8 Lecture Hall

9 Thinking Tanks
10 Staff Rooms
11 Meeting Room
12 Offices

13 Court Yard

14 Administration
15 Workshops

Lower Ground Floor Plan 1:800

PLAN LEGEND

Learning Journey
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L b Water Testing Labs Directly Accessable Natural
o LADS To Fields Analyzes water quality, Improves

o Entrances And Lounges

Main Arrival Plaza public ent
that connects

space
landscape and community.

Cafeteria and
community
Spaces

Shaded Transition Semi-

the

outdoor  spaces  that
create a gradual
transition from public to
private  and  support
passive  cooling and
gathering.

point and orientation

i

the surrounding

Secondry Entry from zero

level to  first  floor lab  studies  controlled-environment

classrooms and agriculture, optimizing light, water,

educational zones  with and space for high-yield production. !

double height experience

and green Integrated

lounges  underneath in i
round floor. =

g B
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Soil preparation, bed formation and layout of planting
rows. Establishing structure for future growth.
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Greens integration in

all building.
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Shared Lounges

Establish initial planting of trees, shrub and groundcovers.

Begin soil protection and microclimate improvement.

Experimental Outdoor

Areas
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Trees and understory grow and thicken.
Increased shade, habitat diversity and soil regeneration.
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Spaces are extra
P Workshops

defined by different |

levels in ground floor.

Complex skyline like
the context around.
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Canopies begin to overlap, creating a cooler, productive

corridor with layered planting and higher yields.
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Ramps structure
system.

Accessable Roof Tops
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Mature tree canopy and diverse understory form a resilient,
self-sustaining farming corridor.

English Court

Community ~ and
points in courts.
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