
T e c h n i c a l  S T u d i e S  Y 3

SARAH DEVR IES



T A B L E  O F  C O N T E N T S

Ryan Neiheiser
Xristina Argyros

0.1 INTRODUCTION

PART ONE PART TWO PART THREE

01.1  Design Manifesto 
01.2  Technical Studies Aim 
01.3  Current Mast Plan Site Condition
01.4  Critique on Athens 
 01.5  Sidewalk Condition
 01.6  Disconnect Between City and Sea
 01.7  Waterfront Condition
 01.8  Lack of Green Space 

04.1  Ancient Greece River Condition
04.2  Modern Greece River Condition
04.3  Water From Mountains
04.4  Mapping Current River Site Condition

06.1  Understanding if Water Can Be Brought From Sea by Desalinatin Process 
	 06.2		Defining	Desalination	
06.3  Exploring Potentials of Operating Desalination Plant with Geothermal Energy
06.4  Possibilities of Using Tidal or Current Energy Instead of Geothermal Energy 
 06. 5  Example of Turbine Used for Tidal Energy 
 06.6  Analysis Why Tidal or Current Energy is Not Feasible 

07.1  Analysis of Site Contours
07.2  Analysis of Tidal Heights in Athens 

05.1  Athens Water Supply Locations
05.2  Analyzing Climatic Conditions of Greece
05.3  Analyzing Extremities of Drought Due to Rainfall Annual Accumulation 

02.1  Design Master Plan Site Condition
02.2  Case Study: Master Plan of Syggrou Avenue
02.3		Affects	Water	Has	on	City	and	its	Civilians
02.4  Athens Need for Public Interaction
 02.5  Eudaimonia
02.6  Architectural and Urban Design Principles
02.7  Initial Master Plan Sections Part 1 
02.8  Initial Master Plan Sections Part 2 

03.1  Current Site Condition 1 
03.2  Current Site Condition 2 

0.2 MASTER PLAN SITE CONTEXT AND DEVELOPMENT

0.3 SITE SELECTION AND ANALYSIS

0.5 ATHENS CLIMATIC CONDITIONS 

0.4 RIVERS HISTORICAL AND CURRENT CONDITIONS 0.6 EXPLORING POTENTIALS OF BRINGING WATER FROM SEA

0.7 WHY BRINGING WATER FROM SEA TO SITE IS NOT FEASIBLE



Intermediate 15
Sarah deVries

PART FOUR PART FIVE

08.1  Flow Management of Rivers 
 08.2  Analysis
08.3  Flooding of Rivers
 08.4  Analysis
08.5  Discharge Flows and Analysis for Storm Water Management
08.6  Water Filtration 
 08.7  Water Filtration Diagram and Mapping on Master Plan 

11.1  Initial Design of Water Gate Mechanism 
11.2  Testing Amount of Water Needed to Analyze Height of Water Gate and Locks
11.3 Testing Weight Needed to Close Water Gate Mechanism
11.4 Testing Timing of Water Flow

12.1  Design of Water Gate Mechanism: Closed Section
12.2  Design of Water Gate Mechanism: Open Section
12.3  Double Part Reeved Hoist Analysis
12.4  Hinge Joint Analysis
12.5  Pivot Joint Analysis
12.6		How	the	Water	Levels	Differ	Between	Locks
12.7  Reiterating Design Thesis
 12.8 Reiterating Technical Studies Thesis
12.9  Overall Conclusion 

10.1  Re-iterating Design Manifesto to Understand Water Gate Design Intentions
10.2  Unraveling Design Process of Building Form 
10.3  Design Site Condition 1 
10.4  Design Site Condition 2 
10.5  Pedestrian Circulation Zones
 10.6  Floor Plan Mappingof Pedestrian Circulation Zones
10.7  How Else Water is Used Throughout Building
10.8  Design Development on Pedestrian Path
10.9  Circulation Development on Pedestrian Path 

09.1  Case Study: River Restoration of River in Seoul, South Korea. 
 09.2  Analysis
09.3  Case Study: Madrid Rio Master Plan 
09.4  Case Study: Camden Lock in London, UK 
 09.5  Analysis
09.6  Case Study: Welland Canal in Niagara, Ontario, CAN
 09.7  Analysis 
09.8  Mapping Out Locks in Master Plan 

0.8 FINDINGS OF CURRENT RIVER FLOW AND ITS IMPLEMENTATION

0.9 CASE STUDIES

10. DESIGN PROCESS 

11. WATER GATE MECHANISM AND SYSTEM TESTING

12. WATER GATE MECHANISM FINAL DESIGN 



Ryan Neiheiser
Xristina Argyros



Intermediate 15
Sarah deVries

0.1 INTRODUCTION

01.1  Design Manifesto 
01.2  Technical Studies Aim 
01.3  Current Mast Plan Site Condition
01.4  Critique on Athens 
 01.5  Sidewalk Condition
 01.6  Disconnect Between City and Sea
 01.7  Waterfront Condition
 01.8  Lack of Green Space 



01.1 DESIGN MANIFESTO

01.2 TECHNICAL STUDIES AIM

Athens is by no means a walkable city, there is an enormous lack of greenspace, and a huge disconnect for pedestrians from the city 
to the waterfront. 

My overarching concept is to link the city and waterfront through means of a pedestrian linear parkway, while bringing the river back to 
surface	at	points	throughout.	I	have	designed	a	way	to	bring	the	river	back	through	energy	and	environmental	efficient	means;	doing	
so by designing platforms, bridges, pathways and recreational spaces, inviting the neighbouring residents, giving back refreshment, 
freedom,	and	cleanliness.	A	water	filtration	system	will	be	operated	by	renewable	energy,	cleaning	the	polluted	water	of	the	river,	in	
order to be used for various programs of the academic institution. It will work hand in hand with the academic institution, that has 
a program focus on the “Study of Hydrology and Oceanography with a Focus on the Study of Water-Related Hazards and Water 
Dynamics” as well as the “Study of Agriculture with a focus on Sustainable Technological Advancement”.

 The institution is divided between agriculture on this side and water on the other, what links the two together is the continuous bike 
and pedestrian pathways on either side, that move throughout it, bringing the two buildings together. The circulation of the ground 
plan	with	the	library	and	the	exhibition	space	link	the	two	by	bridging	across.	This	floor	is	mainly	accessible	by	the	public,	engaging	the	
city in the activity and events inside and out. Further community engagement happens through workshops hosted by the institution. 
I wanted to create an opportunity that gives students and teachers alike ownership over their space, respect their building and its 
facilities, to ultimately empower them to enhance their performance, inspiring them to create and innovate through the production of 
knowledge.  I envision this institution invites the public into the site carrying students and visitors alike throughout the exterior grounds 
of	the	building;	creating	a	sense	of	community	within	the	context	of	Athens,	allowing	neighbouring	schools	and	the	public	eye	the	
ability to actively engage within. Bringing and weaving together the university with the city, continuously animated all year through the 
sculptural landscaped form.

In	order	to	bring	the	river	back	through	energy	and	environmental	efficient	means;	the	aim	of	my	project	is	to	explore	how	a	canal	lock	
and water storage system can work through human weight and public interaction through a series of ramps that connect from one side 
of	the	river	to	the	other.	My	aim	is	to	also	explore	and	analyze	how	this	design	intervention	affects	the	circulation,	programming	and	
environment	of	the	surrounding	area	of	the	overall	master	plan	and	institution	design	specifically.		

Throughout this research, before knowing the current flow discharge of the rivers and their state, I explored various ways in which 
I	could	potentially	bring	the	river	back.	I	tried	figuring	out	if	reversing	the	direction	of	the	river	flow	from	using	tidal	and	current	energy	
from the sea upwards to the site was possible. After researching the tidal heights, contours, how to desalinate the sea water, and size 
and	mechanics	of	tidal	and	current	energy	this	was	not	possible,	I	was	relieved	to	find	the	information	about	the	discharge	flow	of	the	
rivers which would save a considerable amount of energy to use fresh water from the rivers. However since it is so polluted I researched 
into	the	process	of	water	purification	and	how	this	could	work	in	Athens.	

Since	my	project	will	be	using	a	series	of	filtration	basins,	carrying	water	from	one	to	the	other,	I	looked	into	how	canal	locks	worked	
distributing	water	from	one	higher	point	to	a	lower,	and	vice	versa.	If	there	won’t	be	water	flow	throughout	the	year,	I	have	to	create	a	
similar	system,	just	at	a	smaller	scale,	in	order	to	have	water	available	throughout	the	year	at	the	institution.	The	water	will	be	used	to	
irrigate the agricultural side of my institution, a tank for tidal and wave simulations, and gray water system for waste, and drinking water. 
The water would be brought up through pumps (sometimes disguised in structure or open in celebration). Eventually overtime, as the 
water accumulates it could be used for irrigating agriculture and water storage for times of drought especially for the islands of Greece. 

With the form of the building I wanted it to feel as if it the two buildings were being tugged together, creating a hill that people can 
enjoy	the	views	of	Athens	in	the	form	of	a	green	space,	and	a	public	square	beneath.	This	form	came	from	a	series	of	trial	and	error,	
originating	from	the	idea	of	cascading	into	the	site	through	landscape	forms,	mimicking	the	flow	of	a	river.	The	agricultural	institute	can	
use this green space for room to experiment, besides the hydroponics, and aquaponics and other labs available. The water institute 
can use the water available by being pumped into the two pools to study tidal and wave energy, and hydrologists can use the water 
filtration	system	to	study	the	process	hands	on.	
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DISTANCE: 3.6 KM

ILLISOU STREET

SCALE 1 : 7500



01.3 CURRENT MASTER PLAN SITE CONDITION

This highlights where my current master plan site is allocated. I chose this site to take 
advantage of the abandoned river channel to connect the city to the waterfront without 
having to demolished a signifcant number of buildings, to redevelop a forgotten area in 
Athens, bring the river back starting at the access point it got redirected in the past, create 
a continous pedestrian path to bring back safety and free space for outdoor activities. 
This master plan also includes the construction of more access bridges to connect west 
and east neighbourhoods by foot while keeping the same vehicular bridge access. At 
those moments the continuous bike path would weave above these bridges to keep 
continuity,   
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01.3 CURRENT MASTER PLAN SITE CONDITION

This is the current site of the master plan, mapping all the activity of schools, recreation, 
commercial, retail, parks and abandoned lots. The abandoned lots along the site, is where 
I have allocated my academic institution. I chose these lots to take advantage of the 
space, where the campus could expand in time. They are situated half way through this 
linear parkway, balancing between city center and waterfront.

01.4 CRITIQUE ON ATHENS

POOR SIDEWALK CONDITION

DISCONNECT BETWEEN CITY AND WATERFRONT 

LACK OF PRESENCE OF WATER IN THE CITY

LACK OF GREEN SPACE

DIFFICULT CLIMATIC CONDITIONS 



0 1 . 6  D I S C O N N E C T  B E T W E E N  C I T Y  A N D  S E A

0 1 . 5  S I D E W A L K  C O N D I T I O N

OVER-CROWDED CONGESTEDUNEVEN AND NARROW
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0 1 . 7  W A T E R F R O N T  C O N D I T I O N

0 1 . 8  L A C K  O F  G R E E N  S P A C E

ATHENS GREEN SPACE = 0.7 M2/PERSON

EU GREEN SPACE STANDARD = 8 M2/PERSON
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02.1 DESIGN MASTER PLAN SITE CONDITION

This is the master plan I had come up with, after mapping all the activity of schools, 
recreation, commercial, retail, parks and abandoned lots. The abandoned lots along the 
site, is where I have allocated my academic institution. This master plan connects the 
city to the water front through a continous pedestrian path that weaves through various 
programs and the institution. It aims to bring the river back that is controlled by a canal 
lock	and	filtration	system,	in	order	to	service	the	programs	at	the	institution	and	to	store	
water over time to be used for local farms. As well as targeting ways to solve solutions to 
my critique on Athens. The process of this master plan will be unravelled in the following 
pages. 
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02.2 CASE STUDY: MASTER PLAN OF SYGGROU AVENUE, ATHENS

This is the master plan  that was developed for Syggrou Avenue in Athens (highlighted in diagram on the right). This masterplan aims to 
connect the city to the waterfront by creating a more pedestrain friendly route and providing more greenspace. However, it is missing 
a lot of important factors. There is no presence of water, the green space they are arguing to bring back is wedged between two high 
traffic	streets	which	isn’t	very	welcoming	nor	eventful.	The	only	positive	aspect	to	this	master	plan	concept	is	the	fact	that	there	would	
be	more	green	open	space.	It	is	not	fixing	the	real	issues	at	stake.	

My proposal is to target a completely abandoned street to redevelop the commercial, recreational and retail activity, connect the city to 
the waterfront through a safe continous pedestrian path, improve green space, bring the river back to service the institution and local 
farms (overtime), increase biodiversity, reduce air pollution, and decrease the feel of congestion along this 3.6 km stretch in Athens. 

BEFORE AFTER
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02.3 AFFECTS WATER HAS ON A CITY AND ITS CIVILIANS

ENVIRONMENTAL EFFECT REDUCES HEAT ISLAND EFFECTENTERTAINMENT

Ryan Neiheiser
Xristina Argyros

Not	only	is	the	history	of	the	rivers	of	Athens	significantly	important	but	rivers	and	a	presence	of	water	in	
cities generally has an enormously positive response on an urban scale and can add many great attributes 
to the city and public interaction. 
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0 2 . 4  A T H E N S  N E E D  F O R  P U B L I C  I N T E R A C T I O N 
P u b l i c  F i g u r e  I n f l u e n c e :  M a y o r  o f  B o g o t a

“There	is	a	myth,	sometimes	widespread,	that	a	person	need	only	do	inner	work,	in	order	to	be	alive	like	this;	that	a	man	is	entirely	
responsible	for	his	own	problems;	and	that	to	cure	himself,	he	need	only	change	himself…The	fact	is,	a	person	is	so	far	formed	by	his	

surroundings, that his state of harmony depends entirely on his harmony with his surroundings.” – Christopher Alexander, The Timeless 
Way of Building

The infamous mayor of Bogota, Enrique Penalosa, completely transformed the city through very radical gestures and implementations. 

When	talking	about	his	city	in	an	interview	with	Charles	Montgomery	he	states,	“we	might	not	be	able	to	fix	the	economy.	We	might	not	
be able to make everyone rich as Americans. But we can design the city to give people dignity, to make them feel rich. The city can make 
them happier”. With this declaration, it brought many tears to so many eyes with its promise of urban revolution and redemption.  

At the UN meeting in 2006, they discussed the future of cities due to situation of the environment. Cities were going to be slammed by 
the	effects	of	climate	change,	from	heat	waves	and	water	scarcity	to	waves	of	migrants	running	from	droughts,	floods,	and	water	wars.	The	
experts agreed that cities would bear more than three-quarters of the cost of adapting to global warming. They would be short on energy, 
tax	revenue,	and	jobs.	There	seemed	to	be	no	way	they	were	going	to	be	able	to	help	citizens	meet	the	goals	of	security	and	prosperity	
that urbanization had always seemed to promise. The gathering was sobering. However, Penalosa saw this as a tremendous opportunity to 
reinvent	urban	life.	As	poor	cities	doubled	or	tripled	in	size,	they	could	avoid	the	mistakes	that	rich	cities	had	made.	They	could	offer	their	
citizens	lives	that	were	better,	stronger,	freer,	and	more	joyful	than	those	offered	by	most	cities	of	the	day.	But	to	accomplish	this,	they	would	
have to completely rethink their beliefs about what cities are for. They would have to let go of a century of thought about city building. 
They would have to let go of some of their beliefs. 

Penalosa	went	on	saying,	“and	what	are	our	needs	for	happiness?”	he	asked,	“we	need	to	walk,	just	as	birds	need	to	fly.	We	need	to	be	
around other people. We need beauty. We need contact with nature. And most of all, we need not be excluded. We need to feel some 
sort of equality.” He went on, “Most things that people buy in stores give them a lot of satisfaction the moment they buy them. But after a 
few days, that satisfaction decreases, and months later, it completely melts away. But great public space is a kind of magical good. It never 
ceases to yield happiness. It’s almost happiness itself.” The humble sidewalk, the park, the bike path, and the bus were suddenly elevated 
to the psycho-spiritual realm. 

Penalosa insisted that like most cities, Bogota had been left deeply wounded by the 20th century’s dual urban legacy: First, the city had 
been gradually reoriented around private automobiles. Second, public spaces and resources had largely been privatized. Cars and mobile 
vendors took over public plazas and sidewalks. People had walled or fenced in what were once public parks. In an age where even most 
of the poor had televisions, common civic space was disregarded and degraded. Penalosa states that “a city can be friendly to people or 
it can be friendly to cars, but it can’t be both.”

In the third year of his term he challenged Bogotans to participate in an experiment, a dia sin carro. As of February 24, 2000, all private 
cars	were	banned	from	city	streets	for	the	day.	It	was	the	first	day	in	four	years	that	no	one	was	killed	in	traffic.	The	toxic	haze	over	the	city	
thinned.	Hospital	admissions	fell	by	almost	a	third.	People	still	got	to	work,	and	schools	reported	normal	attendance.	Bogotans	enjoyed	the	
day	so	much	that	they	voted	to	make	it	a	yearly	affair,	and	to	ban	all	private	cars	during	rush	hour	everyday	by	2015.	People	told	pollsters	
that they were more optimistic about city life than they had been in years. 

“The	city	is	a	means	to	a	way	of	life.	It	can	be	a	reflection	of	all	our	
best selves. It can be whatever we want it to be. It can change, and 

change dramatically.” 

The	happy	city	theory	presents	an	alluring	possibility.	If	a	poor	and	broken	city	such	as	Bogota	can	be	reconfigured	to	produce	more	joy,	
then surely, it’s possible to apply happy city principle to the wounds of wealthy places. And if more extravagant, private, polluting, and 
energy-hungry communities have failed to deliver on happiness, then the search for a happier city might well be expected to reveal a 
greener, more resilient city, a place that saves the world while saving our own lives. If there was a science behind it, presumably that science 
could also be used to show how all of us might renovate good feelings in our communities. 

Ryan Neiheiser
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0 2 . 5  G R E E K  T E R M :  E U D A I M O N I A 

“Whatever	creates	or	increases	happiness	or	some	part	of	happiness,	we	ought	to	do;	whatever	destroys	or	hampers	happiness,	or	
gives rise to its opposite, we ought not to do.” – Aristotle, Rhetoric

One thing is certain: we all translate our own ideas of happiness 
into form. It happens when you landscape your garden or choose where to live. It happens when you buy a car. It happens 
when a CEO contemplates the form of a new skyscraper headquarters or when a master architect lays out a grand scheme for 
social housing. It happens when planners, politicians, and community boards wrestle over roads, zoning laws, and monuments. It is 
impossible to separate the life and design of a city from the attempt to understand happiness, to experience it, and to build it for 
society. The search shapes cities, and cities shape the search in return.

This	was	especially	true	in	Athens.	From	the	middle	of	the	fifth	century	A.D.,	the	Greeks	gave	the	idea	of	human	happiness	a	privileged	
place	amoung	goals.	Although	only	a	small	fraction	of	the	Athenian	population	actually	enjoyed	the	rights	of	citizenship,	those	who	
did experience enough wealth, leisure time, and freedom to spend a lot of time arguing about the good life. It was wrapped around 
a concept they called 

eudaimonia;	Athenians	shaped	their	cities	around	this.	
which can be translated literally as “to be inhabited or accompanied by a good daimon, or guiding spirit,” though it’s best understood 
as a state of 

“human	flourishing.”	
Each	philosopher	argued	for	a	slightly	different	version	of	it,	but	after	a	few	decades	of	debate	Aristotle	summed	up	the	emerging	
view thus: everyone pretty much agreed that good fortune, health, friends, power, and material wealth all contributed to that blessed 
state of eudaimonia. But these private assets were not quite enough, not even in a city-state where citizens could experience all of life’s 
hedonistic	possibilities.	Existing	for	pleasure	alone	was	a	vulgar	state	befitting	animals,	he	argued.	A	man	could	achieve	pure	happiness	
only	by	reaching	the	height	of	his	potential,	and	that	meant	not	just	thinking	virtuously	but	behaving	virtuously	too.	

Meanwhile,	civic	and	personal	well-being	were	intimately	linked.	The	polis,	the	city-state,	was	a	shared	project	that	Athenians	cared	for	
with	almost	religious	fervor.	The	city	was	more	than	a	machine	for	delivering	everyday	needs;	it	was	a	concept	that	bound	together	
Athenian culture, politics, mores, and history. Its citizens were like hands on the deck of a ship, Aristotle noted, with a common duty to 
propel it forward. In fact, he argued that the polis was the only vehicle through which a man could really achieve Eudaimonia. Anyone 
who did not concern himself with pubic life was himself less than whole. 

The relationship between these ideas and the design of the city in which they grew was striking. The Athenians sought the patronage 
of	their	gods—they	maintained	a	neighborhood	of	stone	palaces	for	Athena	and	other	members	of	the	Greek	pantheon	on	the	flat	
hilltop	of	the	Acropolis—but	the	Athenian	sense	of	personal	agency	and	civic	spirit	was	reflected	in	architectures	closer	to	the	earth.	
Just beneath the Acropolis, any citizen—that is, a free male born in the city—could have his say on civic policy at the speakers’ 
platform that was cut into the side of the Pnyx Hill. 

There was enough room for a gathering of twenty thousand citizens in this natural amphitheater, a staggering embodiment of the 
new principle of equal speech. The Eudaimonia debate raged at the academics of Plato, Aristotle, and Epicurus, but it always returned 
to the agora, whose openness at the heart of the city-state was not a demonstration of executive power, as it is in so many modern 
plazas, but an invitation to participate in the life of the polis. 

It is hard to say whether these open architectures nudged Athenians toward a more civic philosophy or whether it was philosophy itself 
that produced architecture. But together they seemed to demand that virtuous citizens infuse public gathering places with potent, 
even dangerous vitality. Of course, even in classical Athens, there were limits. Socrates challenged his agora audiences’ thinking about 
the role of the gods so relentlessly that he was sentenced to death for corrupting Athenian youth. The tension between free speech, 
shared space, and civic stability has continued to inform urban design ever since. 

Intermediate 15
Sarah deVries



0 2 . 6  A R C H I T E C T U R A L  A N D  U R B A N  D E S I G N  P R I N C I P L E S

LIVABILITY; 

everyone should live in relative comfort, a place with privacy and relaxation. People should live in an environment devoid of nuisance, overcrowding, noise, danger, air pollution, 
dirt, trash, etc.

IDENTITY AND CONTROL; 

people should feel some part of the environment belongs to them, individually and collectively, some part for which they care and are ever responsible, whether they own it or 
not. The urban environment should be an environment that encourages people to express themselves, to become involved, to decide what they want and act on it. Environments 
should	therefore	be	designed	for	those	who	use	them	or	are	affected	by	them,	rather	than	for	those	who	own	them.	This	should	reduce	alienation	and	anonymity;	it	should	
increase people’s sense of identity and rootedness and encourage more care and responsibility for the physical environment of cities. Note: respect for the existing environment, 
both	nature	and	city,	is	one	fundamental	difference	from	the	CIAM	movement.	Urban	design	has	too	often	assumed	that	new	is	better	than	old.	But	the	new	is	justified	only	if	
it is better than what exists.

ACCESS TO OPPORTUNITY, IMAGINATION AND jOY; 

people	should	find	the	city	a	place	where	they	can	break	from	traditional	molds,	extend	their	experience,	meet	new	people,	learn	other	viewpoints,	have	fun.	At	a	functional	
level,	they	should	have	access	to	alternative	housing	and	job	choices;	at	another	level,	they	should	find	the	city	an	enlightening	cultural	experience.	A	city	should	have	magical	
places where fantasy is possible, a counter to and an escape from the mundaneness of everyday work and living.

AUTHENTICITY AND MEANING; 

people	should	be	able	to	understand	their	city,	its	basic	layout,	public	functions,	and	institutions;	they	should	be	aware	of	its	opportunities.

COMMUNITY AND PUBLIC LIFE; 

cities should encourage participation of their citizens in community and public life not only through its institutions but directly and symbolically through its public spaces.

AN ENVIRONMENT FOR ALL; 

every citizen is entitled to some minimal level of environmental livability and minimal levels of identity, control and opportunity. Good urban design must be for the poor as 
well as the rich. Indeed it is needed more by the poor. Good urban environment is one that balances the individual needs and a group identity need while maintaining a public 
concern, encouraging pleasure, while maintaining responsibility, remaining open to outsiders while sustaining a strong sense of localism.
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Cities	are	full	of	people	with	whom,	from	your	viewpoint,	or	mine,	or	any	other	individual’s,	a	certain	degree	of	contact	is	useful	or	enjoyable;	but	you	do	not	want	them	in	your	hair.	And	they	do	not	want	you	in	theirs.	In	speaking	about	city	sidewalk	safety,	
it is necessary that there should be, in the brains behind the eyes on the street, an almost unconscious assumption of general street support when the chips are down—when a citizen has to choose, whether he will take responsibility, or abdicate it, in 

combating barbarism or protecting strangers. There is a short word for this assumption of support: trust. The trust of a city street is formed over time from many, many little public 
sidewalk contacts.	The	absence	of	this	trust	is	a	disaster	to	a	city	street.	Its	cultivation	cannot	be	institutionalized.	Impersonal	city	streets	make	anonymous	people,	and	this	is	not	a	matter	of	esthetic	quality	or	of	a	mystical	emotional	effect	
in architectural scale. It is a matter of what kinds of tangible enterprises sidewalks have, and therefore of how people use the sidewalks in practical, everyday life. Formal public organizations in cities require an informal public life underlying them, mediating 
between them and the privacy of the people of the city.

What	services	does	the	public	sidewalk	fulfill	that	planned	gathering	places	do	not?	And why? How does an informal public sidewalk life bolster a more formal, organizational 
public	life?	To	understand	such	problems	–to	understand	why	drinking	pop	on	the	stoop	differs	from	drinking	pop	in	the	game	room,	and	why	getting	advice	from	the	grocer	or	the	bartender	differs	from	getting	advice	from	either	your	next-door	neighbour	
or	from	an	institutional	lady	who	may	be	hand-in-glove	with	an	institutional	landlord—we	must	look	into	the	matter	of	city	privacy.	Privacy	is	precious	in	cities.	It	is	indispensable.	In	small	settlements	everyone	knows	your	affairs.	In	the	city	everyone	does	
not unless you choose to tell someone about it. This is one of the attributes of cities that is precious to most city people, whether their incomes are high or their incomes are low, whether they are white or coloured, whether they are old inhabitants or new, 
and	it	is	a	gift	of	great-city	life	deeply	cherished	and	jealously	guarded.	Architectural	and	planning	literature	deals	with	privacy	in	terms	of	windows,	overlooks	sight	lines.	Window	privacy	is	the	easiest	commodity	to	get.	A	good	city	street	neighbourhood	
achieves	a	marvel	of	balance	between	its	people’s	determination	to	have	essential	privacy	and	their	simultaneous	wishes	for	differing	degrees	of	contact,	enjoyment	or	help	from	the	people	around.	This	balance	is	largely	made	up	of	small,	sensitively	
managed details, practiced and accepted so casually that they are normally taken for granted.

“Togetherness” is	a	fittingly	nauseating name for an old ideal in planning theory. This ideal is that if anything is shared amoung people, much should be shared. “Togetherness,” apparently a spiritual resource of the new suburbs, 
works destructively in cities. The requirement that much shall be shared drives city people apart. When an area of a city lacks a sidewalk life, the people of the place must enlarge their private lives if they are to have anything approaching equivalent contact 
with	their	neighbours.	They	must	settle	for	some	form	of	togetherness,	in	which	more	is	shared	with	one	another	than	in	the	life	of	the	sidewalks,	or	else	they	must	settle	for	lack	of	contact.	Inevitably	the	outcome	is	one	or	the	other;	it	has	to	be;	and	either	
has distressing results. In the case where people share too much, they become exceedingly choosy as to whom their neighbours are, or whom they associate with at all. Residents of unplanned city residential areas that lack neighbourhood commerce and 
sidewalk	life	seem	sometimes	to	follow	the	same	course	as	the	residents	of	public	projects	when	faced	with	the	choice	of	sharing	too	much	or	nothing.	The	social	structure	of	sidewalk	life	hangs	partly	on	what	can	be	called	selfappointed	public	characters.	
A	public	character	is	anyone	who	is	in	frequent	contact	with	a	wide	circle	of	people	and	who	is	sufficiently	interested	to	make	himself/herself	a	public	character.	Most	public	sidewalk	characters	are	steadily	stationed	in	public	places.	They	are	storekeepers	
or barkeepers or the like. If they are absent, public sidewalk contacts are absent too. Lowly, unpurposeful and random as they may appear, sidewalk contacts are the small change from which a city’s wealth of public life may grow.

It is time for a new urban design manifesto—rethinking past manifestos such as the Charter of Athens and the Garden City movement. Many problems have come to light since the 80s. Such as poor living 
environments, the surroundings of homes are still frequently dangerous, polluted, noisy, anonymous wastelands. Travel around cities has become more and more fatiguing and stressful. The elements in cities have grown more inexorably in size, massive 
transportation systems are segregated for single travel modes. Cities have become privatized, partly because of the consumer society’s emphasis on the individual and the private sector, which has escalated greatly by the spread of the automobile. Crime 
in	the	streets	is	both	a	cause	and	a	consequence	of	this	trend,	which	has	resulted	in	a	new	form	of	city:	one	of	closed	defended	islands	with	blank	and	windowless	facades	surrounded	by	fast	moving	traffic.	Cities	have	become	centrifugally	fragmented	and	
valued places have become destructed. Design professionals are often designing for places and people they don’t know and grant them very little power or acknowledgment. Carrying a “bag of tricks” around the world and bringing them out wherever 
they	land.	This	floating	professional	culture	has	only	the	most	superficial	conception	of	particular	place.	Rootless,	it	is	more	susceptible	to	changes	in	professional	fashion	and	theory	than	to	local	events.	There	is	too	little	inquiry,	too	much	proposing.	Quick	
surveys are made, instant solutions devised, and the rest of the time is spent persuading the clients. Limits on time and budgets drive us on, but so do lack of understanding and the placeless culture. At the same time, design professionals retreat to trendism, 
under	the	positivist	influence	of	social	science,	has	left	it	virtually	unable	to	resist	the	social	pressures	of	capitalist	economy	and	consumer	sovereignty.	Although	they	believe	citizen	participation	is	essential	to	urban	planning,	the	professionals	also	must	
have a sense of what they believe is right, even though they may be vetoed.

Citizen participation is essential to urban planning, the professionals also must have a sense of what they believe is right, even though they may be vetoed.
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These	are	 initial	 sections	of	how	 I	envisioned	 the	continously	pedestrian	path	 to	work,	moving	up	and	down	at	different	
elevations	to	create	different	views	and	special	moments	where	the	water	features	surface	from	the	aquifer.

These are initial sections of how I wanted to bring the river back through a means of an aquifer that would be operated by 
geothermal pumps, in order to service the desalination plant that would be located on the waterfront. This aquifer would 
be brought up to the ground level, providing various recreational water programs throughout the parkway. In the following 
pages I will uncover how this initial concept could no longer work. 
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This is an initial diagramatic section, showing my design for a continuous pedestrian path to emphasize the connection 
between the city and the waterfront, opening up the city, creating a safe space for all ages to roam and at moments slowing 
down	the	vehicular	traffic.	These	initial	concepts	have	been	carried	into	my	current	design.	The	pedestrian	path	weaves	
together various programs and connects the neighbouring and distant residents, giving them a free and safe space to 
exercise,	enjoy	and	interact.	
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03.1  Current Site Condition 1 
03.2  Current Site Condition 2 

0.3 SITE SELECTION AND ANALYSIS
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03.1 CURRENT SITE CONDITION 1
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This is the current site of the master plan, mapping all the activity of schools, recreation, 
commercial, retail, parks and abandoned lots. The abandoned lots along the site, is where 
I have allocated my academic institution. I chose these lots to take advantage of the 
space, where the campus could expand in time. They are situated half way through this 
linear parkway, balancing between city center and waterfront.

For my academic institution I chose the Vacant Lot 1 because it’s closest to the city center 
and at the center of the master plan site. It’s size and placement along the masterplan 
site along the abandoned river were better than the other two vacant lots labelled (left).  
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03.2 CURRENT SITE CONDITION 2
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This is the current site of the master plan, mapping all the activity of schools, recreation, 
commercial, retail, parks and abandoned lots. The abandoned lots along the site, is where 
I have allocated my academic institution. I chose these lots to take advantage of the 
space, where the campus could expand in time. They are situated half way through this 
linear parkway, balancing between city center and waterfront.

For my academic institution I chose the Vacant Lot 1 because it’s closest to the city center 
and at the center of the master plan site. It’s size and placement along the masterplan 
site along the abandoned river were better than the other two vacant lots labelled (left).  
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04.1  Ancient Greece River Condition
04.2  Modern Greece River Condition
04.3  Water From Mountains
04.4  Mapping Current River Site Condition

0.4 RIVERS HISTORICAL AND CURRENT CONDITIONS
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SCALE 1 : 7500

HISTORICAL RIVER CONDITION



Source: geographicus.com

Source: http://www.greeceathensaegeaninfo.com/h-who/political-military-themistoklis.htm

The Eridanos and Ilissos rivers were vital sources of fresh water in antiquity for drinking, 
washing,	 cooking,	 religious	 purification,	 industry	 and	 waste	 removal.	 Portions	 of	 the	
Eridanos, running through the heart of the ancient city, were already lined with built walls 
by 478 BC and its waters appear from historical accounts to have been occasionally less 
pure than those of the further outlying Ilissos. 

The geographer Strabo (9.1.19) reports in the early 1st century AD that although the 
Eridanos	had	previously	been	reputed	to	be	unfit	even	for	animal	consumption,	 it	was	
now ?pure and potable water... outside the Gates of Diochares... near the Lyceum.? 

Pollution in antiquity, like today, was a problem that required monitoring and occasional 
regulation. An inscribed 420 BC decree discovered near the Lysicrates Monument forbids 
the softening of animal hides in the Ilissos River upstream of the Sanctuary of Hercules 
(a spot south of the Olympieion, where today Vouliagmenis Avenue intersects Ardittou 
and Kallirrois streets).

The	riverbanks	of	ancient	Athens	were	areas	where	city	dwellers	could	find	not	only	water	
but also cool, shady retreats in which to socialize, worship, practice military and athletic 
skills or pursue their studies. To imagine the relative lushness that once characterized 
these areas, one might extrapolate from the delightful microenvironment still preserved 
in the Kerameikos, where the Eridanos? now-tiny channel continues to be lined with tall 
reeds and seasonally inhabited by croaking frogs. 

The	Ilissos,	too,	until	the	late	19th	century,	was	abundantly	reedy,	frequently	flooded	and	
known locally as a haven for frogs. Unlike today, however, trees grew sparsely in ancient 
Athens. The slopes and plains surrounding the Acropolis were probably quite barren of 
trees	?	just	as	they	still	appear	to	be	in	early	modern	paintings	and	archival	19th-	and	early	
20th-century photographs. 

But along riverbanks, trees and bushes were a more common feature. Plato (?Phaedrus? 
229) describes Socrates and Phaedrus strolling along the northern bank of the Ilissos, 
crossing	the	stream	bed,	then	finding	a	large	plane	tree	(platanos)	under	which	to	rest	
? probably located, according to archaeologist John Travlos, at the foot of Ardittos Hill 
where the Panathenaic Stadium was later built. Phaedrus remarks, 

“I	am	fortunate,	it	seems,	in	being	barefoot;	you	are	so	always.	It	is	easiest	then	for	us	to	
go along the brook with our feet in the water and it is not unpleasant, especially at this 
time of the year and the day.? Then he asks Socrates, ?Do you see that very tall plane 
tree?... There is shade there and a moderate breeze and grass to sit on...”

ILISSUS

ERIDANOS

CEPHISUS

Three gymnasia were erected in the 6th century BC beside Athens? rivers: the Academy 
near	the	Kifissos,	the	Lyceum	near	the	Eridanos	and	the	Kynosarges	near	the	Ilissos.	
Shrines and temples were also familiar riverside features ? especially along the Ilissos.

	The	area	of	the	Kallirroe	Spring,	which	once	spilled	into	the	Ilissos	just	south	of	the	
Olympieion, was a particular focus of worship. Participants in the Lesser Eleusinian 
Mysteries	may	have	purified	themselves	there.	

Nearby, altars, shrines and temples were dedicated to various divinities including 
Boreas, the Ilissian Muses, Cronus and Rhea, Zeus and Hera, Apollo Delphinios, 
Artemis Agrotera, Pan, Acheloos and the Nymphs. Athenian brides on their wedding 
day bathed in sacred water drawn from the Kallirroe Spring in special vessels 
(loutrophoroi),	then	made	offerings	of	these	vessels	at	the	shrine	of	the	Nymphe	on	
the south slope of the Acropolis. 

Painted	loutrophoroi	recovered	from	the	shrine,	depicting	these	premarital	purification	
rites, are displayed in the Acropolis Museum. Natural springs and fountain houses 
also existed around the Acropolis itself, including one within a cave at the back of the 
Asclepius	sanctuary	on	the	south	slope	and	another	hidden	within	a	deep	fissure	(the	
Klepsydra) on the northwest slope.

The importance of local water resources, especially rivers, to the ancient Athenians 
was	visually	demonstrated	by	two	sculpted	figures	of	river	gods	accompanied	by	two	
water nymphs at each end of the Parthenon?s Western Pediment (as reconstructed by 
specialist Olga Palagia), which represented the Eridanos and Ilissos rivers and provided 
a	 geographical	 framework	 for	 the	 pediment?s	main	 scene	 ?	 just	 as	 the	 real	 rivers	
similarly framed the city of Athens. 

The	Ilissos	finally	disappeared	during	street	development	in	the	1950s	but	the	Eridanos	
can still be seen, and heard, in the Kerameikos and beneath Monastiraki Square.

Source: http://www.ekathimerini.com/135428/article/ekathimerini/life/the-central-
role-of-rivers-and-springs-in-ancient-athens

Source:	https://upload.wikimedia.org/wikipedia/commons/thumb/e/ec/Athens_and_Piraeus_map_1894.jpg/640px-Ath-
ens_and_Piraeus_map_1894.jpg
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HISTORICAL RIVER CONDITION
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SCALE 1 : 7500



https://s-media-cache-ak0.pinimg.com/236x/35/c6/f2/35c6f28cd7b4863f-
5892c221e4e7b944.jpg

Source: http://www.greeceathensaegeaninfo.com/h-who/politi-
cal-military-themistoklis.htm

Source: http://www.greeceathensaegeaninfo.com/h-who/political-military-themistoklis.htm Source: http://www.greeceathensaegeaninfo.com/h-who/political-military-themistoklis.htm
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Source: http://www.greeceathensaegeaninfo.com/h-who/political-military-the-
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This is a timeline showing the state of the river and how it changed from a river, to a rain water conduit, to 
completely covered by land and road infrastructure. 

Important to understand where the river got redirected (highlighted in orange circle in left map) because 
this	 shows	 how	 it	 affected	 the	 current	 neighbourhood	 for	 this	 massive	 transformation	 that	 is	 now	
abandoned today.
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Source: http://www.eea.europa.eu/data-and-maps/explore-interactive-maps/wise-soe-bod-in-rivers

The stream drains the western slopes of Mount Hymettus, and originates from multiple converging seasonal creeks. As urban 
Athens expanded in the 19th and early 20th centuries, the river became a source of pollution and was gradually converted into 
a	rainwater	runoff	conduit,	covered	with	streets	that	track	its	original,	twisting	route	along	the	lay	of	the	land.	Its	bed	proper	
flows	under	Mesogeion	Avenue	at	the	Old	Gendarmerie	Academy,	runs	under	Michalakopoulou	(the	modern-day	Ilisia	suburb)	
and Vasileos Konstantinou Avenues, and passes in front of the Panathinaiko Stadium, where it was bridged in the 19th century. 
It	then	flows	to	the	southeastern	flank	of	the	ruined	Columns	of	Olympian	Zeus,	where	it	is	still	visible	amidst	reed	beds,	next	to	
the Byzantine chapel of Saint Photeini “of the Ilisos”. In older times the river at this point would expand into shallow marshland, 
called	“Vatrachonisi””	(“Frog	Island”)	in	the	vicinity	of	the	ancient	spring	of	Kallirrhóē,	now	submerged	under	Kallirois	Avenue.	
It	then	flows	under	Theseos	Avenue,	in	the	suburb	of	Kallithea,	its	original	course	turning	sharply	northwest	to	join	the	Kifissos	
River, of which it was once a tributary. The Ilisos is now routed straight to sea, coming to surface and running into the Saronic 
Gulf in the middle of Phaleron Bay.
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Source: http://www.maps.google.ca
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This	diagram	shows	the	current	mapping	of	the	rain	water	run	off	conduit	of	the	site.	There	is	
a road lane on either side of the river that is used mainly as access for parking for residents 
as there is little commercial and retail activitiy in this area. There are a few restaurants along 
the way and parks for small children. Otherwise the area is very quiet and feels forgotten 
from the rest of the city. 
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05.1  Athens Water Supply Locations
05.2  Analyzing Climatic Conditions of Greece
05.3  Analyzing Extremities of Drought Due to Rainfall Annual Accumulation 

0.5 ATHENS CLIMATIC CONDITIONS 
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Source: http://www.climatechangepost.com/greece/

Dozens of drought stricken Greek islands in the Aegean are being forced to import greater amounts 
of water every year. Faced with a water shortage crisis on its hands, the Greek government is currently 
trying to tackle the problem by importing millions of cubic metres of water to the islands of Milos, Nisyros, 
Amorgos, Koufonisia, Shinoussa, Folegandros, Tinos, Sikinos, Thirasis, Donoussa, Patmos, Symi, Halki and 
Palionissos. 

According	to	local	governors,	the	problem	is	not	just	that	there	is	not	enough	
rainfall	to	fill	up	the	dams	and	rivers	for	irrigation	but	that	the	area	also	suffers	
from a 70% reduction in the replenishment of the aquifer, and this has had 
a	catastrophic	effect	on	agriculture.

According to local governors the Greek islands are not receiving the imported water the government 
has promised in the height of the tourist season. They also mention that dozens of islands in the eastern 
Aegean have been promised desalination plants to solve the problem, but until now the government has 
failed to deliver.

The	current	annual	water	balance	of	Crete	breaks	down	to	68–76%	evapotranspiration,	14–17%	infiltration	
and	10–15%	runoff.	

Total water use in 2000 amounted to approximately 5.5% of the precipitation 
of a normal year and 16% of the total water potential. An average of 65% of 
the total water use is supplied by groundwater exploitation while the remaining 
35% is obtained from winter spring and stream discharges. Of this, 16% 
is used for domestic, tourist, and industrial uses, 3% for livestock and a vast 
81% for irrigated agriculture on less than 30% of the total cultivated land, using 
mainly ground water in drip irrigation methods. Irrigation and tourism create a 
marked seasonal pattern in water demand with heavy summer loads.

The Vocha plain, bounded by the Korinthiakos Gulf in southern Greece, has experienced a 65% increase 
in population since the 1970s and continued growth is predicted over the coming years. During the 
summer	the	population	increases	by	25%	due	to	an	influx	of	tourists	and	weekend	visits	by	inhabitants	of	
nearby Athens. Agriculture accounts for approximately 80% of the region’s water demand. Groundwater 
abstraction now exceeds recharge and the aquifer system is overexploited.

Water	balance	estimates	for	the	Vocha	plain	for	2000–2001,	for	example,	estimate	a	deficit	of	15	million	
m3/year,	reflecting	a	

38% exceedance of the renewable freshwater resource. 

As	a	result,	the	water	level	has	declined	significantly	in	wells	and	boreholes,	driving	a	progressive	deepening	
of those still operating. In addition, seasonal seawater now intrudes into the aquifer. Unfortunately, water 
demand in the Greater Athens region has continued to grow at an excessive rate, currently reaching 6% 
per year. This expansion has been driven by a growth of the urban region and the movement of people 
from city apartment blocks to houses with gardens on the fringes of the region. Should this growth in 
demand	continue,	within	a	few	years	the	available	resource	will	not	be	sufficient	to	meet	requirements.

The	likely	effects	of	climate	change	on	the	water	resources	of	the	eastern	Mediterranean	and	Middle	East	
region have been investigated using a high-resolution regional climate model (PRECIS) by comparing 
precipitation	simulations	of	2040–2069	and	2070–2099	with	1961–1990.	The	projected	change	in	internal	
water	resources	is	assumed	to	be	the	same	as	the	projected	change	in	precipitation.	Greece	is	expected	
to have an 18% precipitation decrease by midcentury, and 22% by the end of the century. With modest 
population decline expected, Greece’s per capita water resources are expected to decline somewhat by 
midcentury	but	still	remain	high	compared	to	the	majority	of	surrounding	countries.	Thus,	climate	change	
is likely to necessitate modest changes to Greece’s water resources management. 
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CLIMATE CHANGE GREECE:

Annual	temperature	over	the	period	1961–1990	showed	a	trend	of	statistically	significant	warming	over	land	in	south-east	Europe	of	approximately	0.4–0.6	°C	per	
decade. In the middle of the ’50s a cooling period started in northern Greece and progressively extended also in the southern regions of the country where it started 
to be detected in the beginning of the’70s. The lowest average annual temperatures in Greece occurred in the decade of 1970 up to the beginning of 1980, due 
mainly to the very cold summers and autumns. However, during the last years of the ’90s (while a little earlier in some meteorological stations), a progressive increase 
of temperature was observed. This seems to be due to a more intensive warming during the summer period.

In Greece, as it was also the case of Spain, the frequency of heat waves in the ’90s was about three times higher than the one of the three previous decades. However, 
there are no signs of a similar reverse trend in the frequency of cold extremes. The data from both stations of Athens and Corfu present statistical important increasing 
trends with respect to the duration of heat waves, during the summer period as well as on annual basis, while the occurrence of cooling waves during winter as well 
as on annual basis becomes much less frequent. The time series from the other stations do not show a certain trend or they show negative trends with respect to 
the duration of heat waves. In the eastern Mediterranean, the intensity, length and number of heat waves have increased by a factor of six to eight since the 1960s.

PRECIPITATION CHANGES UNTIL NOW:

During 1960-1990 the highest precipitation amounts were found in western Greece and southeastern Aegean Sea, during winter, autumn and on annual basis, while 
summer precipitation amounts are small, especially over the islands of Aegean Sea, Israel and Syria.

Recent studies have shown an increasing tendency of dry spell length during the last two decades in Eastern Mediterranean, which extends from the Ionian Sea to 
the Cyprus area, as well as a tendency towards drier conditions. Over the last 50 years extreme rainfall events exhibit increased variability.

Precipitation in Greece has reduced during the second half of the 20th century on an annual basis and for the winter period (-8 and –5 mm/decade respectively) 
and the reduction period seems to start in the ’70s. Locally much higher reduction rates have been observed for certain stations on islands (-64 mm/decade in 
Corfu and -52 mm/ decade in Mitilini).

WETLANDS ARE SHRINKING RAPIDLY IN GREECE:

Wetland	systems	are	vulnerable	to	changes	in	the	quantity	and	quality	of	water	supply.	Even	small	changes	in	fresh	water	input	or	output	can	affect	the	water	balance	
of	wetlands	such	that	plant	communities	and	habitat	for	animals	are	strongly	affected.

ABSTRACTION NON-RENEWABLE GROUNDWATER RESERVES:
‘‘Non-renewable groundwater’’ denotes groundwater gained by abstraction in excess of recharge. The amount of non-renewable groundwater abstraction that 
contributes to gross irrigation water demand has been calculated for a large number of countries, allowing for a global overview. The results of this study show that 
non-renewable groundwater abstraction globally contributes nearly 20%, or 234 km3 annually, to the gross irrigation water demand (for the reference year 2000) 
and has more than tripled in size since the year 1960. From 1960 to 2000 an increased dependency was shown of irrigation on non-sustainable groundwater with 
time. Thus, irrigation is more and more sustained by an unsustainable water source.

Country assessments reveal that non-renewable or non-sustainable groundwater supplies large shares of current irrigation water, particularly for semi-arid regions 
where	surface	freshwater	and	rainfall	are	very	scarce:	Pakistan,	Iran,	Saudi	Arabia,	Libya,	UAE	and	Qatar.	Much	of	current	irrigation	in	these	regions	is	sustained	by	
non-sustainable groundwater.

For Europe, the contribution (%) of non-renewable groundwater abstraction to gross irrigation water demand was calculated for Italy (15%), Spain (7%), Turkey (7%) 
and	Greece	(2%).	Projected	increases	in	irrigation	demand	in	southern	Europe	will	serve	to	stress	limited	groundwater	resources	further	(32).

Substantial	reduc	tions	in	potential	groundwater	recharge	are	projected	for	the	21st	century	in	southern	Europe	(Spain	and	northern	Italy)	whereas	increases	are	
consist	ently	projected	 in	northern	Europe	 (Denmark,	 southern	England,	northern	France)	 (30).	Along	 the	 southern	 rim	of	 the	Mediterranean	Sea	decreases	 in	
potential groundwater recharge of more than 70% by the 2050s have been simulated using output from two climate models (ECHAM4, HadCM3) under two 
emissions scenarios.

From 1960 to 2000 an increased dependency was shown of irrigation 
on non-sustainable groundwater with time. Thus, irrigation is more 
and more sustained by an unsustainable water source.

Biodiversity	could	significantly	drop	in	time	due	to	changes	in	climate.	
By protecting fresh water resources and recharging aquifers and 
restoring streams, this could increase and protect Greece’s ecosystem.

Annual temperature over the period 1961–1990 showed a trend of 
statistically	 significant	 warming	 over	 land	 in	 south-east	 Europe	 of	
approximately	0.4–0.6	°C	per	decade.

Precipitation in Greece has reduced during the second half of the 20th 
century.

By bringing the presence of water into urban areas this could 
reduce heat island effect and decrease temperatures by 3 - 6 
degrees. 

05.2  ANALZING CLIMATIC CONDITIONS OF GREECE AND ITS AFFECTS ON 
BRINGING WATER BACK TO ATHENS CITY CENTER

Source: http://www.climatechangepost.com/greece/
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05.3  ANALZING EXTREMITITES OF DROUGHT DUE TO RAINFALL ACCUMULATION
2016
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This graph is comparing the annual rainfall that occurred in 2016, choosing countries with little rainfall annually and extreme rainfall 
annually. This is to understand the extremetities of Athens situation of drought and the drying up of aquifers and natural water resources. 
What’s shown here is that when there is a heavy rainfall for Athenian standards, the design of the drainage in the city cannot compensate 
and	therefore	results	in	flooding.	
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06 .1   ART ICLES  ON WATER  DESAL INAT ION

I F  W A T E R  I S N ” T  P O S S I B L E  T O  R E C E I V E  F R O M  T H E  R I V E R . . . C A N  I T  B E  B R O U G H T  I N  B Y  T H E  S E A ?

I S  T H E R E  A  W A Y  T O  U S E  M I N I M A L  A M O U N T S  O F  E N E R G Y ?

The government of Greece had put plans in place to put a desalination plant on the island of Crete to help with the drinking water crisis throughout the 
islands.	However,	this	project	has	been	put	on	hold	because	of	the	budget	cut	costs.	Not	only	could	Athens	benefit	from	having	a	desalination	plant	
but the whole of Greece, especially with the rapid rate the fresh water resources are depleting. The leading city in this technology is Abu Dhabi, they 
have found a way to produce this technology in a renewable way. Abu Dhabi has very little rainfall and fresh water resources, by having a desalination 
plant	that	runs	off	of	renewable	energy,	it	has	proven	highly	successful	in	multiple	ways	for	the	city.
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0 6 . 2  W H A T  I S  W A T E R  D E S A L I N A T I O N

Water desalination processes separate dissolved salts and other minerals from water. Feedwater sources may 
include brackish, seawater, wells, surface (rivers and streams), wastewater, and industrial feed and process waters. 
Membrane separation requires driving forces including pressure (applied and vapor), electric potential, and 
concentration	to	overcome	natural	osmotic	pressures	and	effectively	force	water	through	membrane	processes.	
As	such,	the	technology	is	energy	intensive	and	research	is	continually	evolving	to	improve	efficiency	and	reduce	
energy consumption.

Seawater desalination has the potential to reliably produce enough potable water to support large populations 
located	 near	 the	 coast.	 Numerous	 membrane	 filtration	 seawater	 desalination	 plants	 are	 currently	 under	
construction or in the planning stages up and down California’s parched coast, with the 50 million gallons per day 
(mgd) Carlsbad Desalination plant scheduled to be operational by 2016.

Reverse	osmosis	(RO)	and	Nanofiltration	(NF)	are	the	leading	pressure	driven	membrane	processes.	Membrane	
configurations	include	spiral	wound,	hollow	fiber,	and	sheet	with	spiral	being	the	most	widely	used.	Contemporary	
membranes are primarily polymeric materials with cellulose acetate still used to a much lesser degree. Operating 
pressures for RO and NF are in the range of 50 to 1,000 psig (3.4 to 68 bar, 345 to 6896 kPa).

Electrodialysis (ED) and Electrodialysis Reversal (EDR) processes are driven by direct current (DC) in which ions (as 
opposed	to	water	in	pressure	driven	processes)	flow	through	ion	selective	membranes	to	electrodes	of	opposite	
charge. In EDR systems, the polarity of the electrodes is reversed periodically. Ion-transfer (perm-selective) anion 
and cation membranes separate the ions in the feed water. These systems are used primarily in waters with low 
total dissolved solids (TDS).

Forward osmosis (FO) is a relatively new commercial desalting process in which a salt concentration gradient 
(osmotic pressure) is the driving force through a synthetic membrane. The feed (such as seawater) is on one side 
of the semi permeable membrane and a higher osmotic pressure “draw” solution is on the other side. Without 
applying any external pressure, the water from the feed solution will naturally migrate through the membrane to 
the draw solution. The diluted solution is then processed to separate the product from the reusable draw solution.

Membrane Distillation (MD) is a water desalination membrane process currently in limited commercial use. MD is 
a	hybrid	process	of	RO	and	distillation	in	which	a	hydrophobic	synthetic	membrane	is	used	to	permit	the	flow	of	
water	vapor	through	the	membrane	pores,	but	not	the	solution	itself.	The	driving	force	for	MD	is	the	difference	in	
vapor pressure of the liquid across the membrane.

Source: http://www.amtaorg.com/Water_Desalination_Processes.html
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POSSIBILITY OF BRINGING WATER 
IN FROM THE SEA?

Process to desalinate water consumes a high % 
of energy....Thus, can it be operated by renewable 

resources? Such as geothermal energy...?



H O W  T O  O P E R A T E  D E S A L I N A T I O N  P L A N T  A N D  A Q U I F E R  B Y  g E O T H E R M A L  E N E R g y

0 6 . 3  I N I T I A L  D E S I G N  S K E T C H E S :

SECTION SKETCH SHOWING THE LOCATION OF THE AQUIFER AND HOW THE GEOTHERMAL PUMPS WOULD GENERATE ENERGY TO OPERATE 
THE DESALINATION PLANT

SECTION SKETCH CUT ACROSS THE RIVER SITE FROM WEST 
TO EAST: 

Showing how the aquifer would be stored underneath the site, biking and 
recreational activities at ground level, and the geothermal pumps below 
running down to harvest energy for the operation of the desalination 
plant that would be located at the seafront. (Refer to Master Plan Initial 
Sections)
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HOW MUCH WATER COULD BE POTENTIALLY STORED UNDERGROUND ON THE SITE

. . . C A N  T I D A L  O R  C U R R E N T  E N E R G Y  B E  U S E D  B Y  T A K I N G  A D V A N T A G E  O F  A T H E N S 
O N  T H E  W A T E R F R O N T . . . I N S T E A D  O F  G E O T H E R M A L  E N E R G Y  ?
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0 6 . 4  P O S S I B I L I T I E S  O F  U S I N G  T I D A L  O R  C U R R E N T  E N E R G Y

The	generation	of	power	from	the	rise	and	fall	of	the	tides	dates	back	to	at	least	the	middle	ages	and	possibly	to	the	early	Roman	period.	Tide	mills	consisted	of	a	storage	pond,	filled	by	the	incoming	tide	through	a	sluice	and	emptied	
during the outgoing tide through a water wheel. The modern version of this technology is a tidal barrage, in which the waters of an estuary are impounded behind a dam in a manner analogous to conventional hydropower. Tidal barrages 
enjoyed	substantial	interest	in	the	middle	20th	century,	although	globally	only	three	sites	were	developed	that	continue	to	operate	largely	because	of	the	environmental	impacts	and	high	capital	cost	associated	with	this	technology.	More	
recently, development interest has focused on harnessing the kinetic energy in swift moving tidal currents. This approach has the potential to generate power from the tides with fewer environmental impacts or economic challenges. 

Ocean energy can provide clean, reliable power and emerging turbine designs are making production of electricity from ocean energy technologically and economically feasible. However, the risk to the marine environment and marine 
organisms is not well known. In order to appropriately site and operate tidal power installations, we need to better understand the risks of the technology in order to explore the potential contribution tidal power can make to a renewable 
energy portfolio.

Hydrokinetic tidal power is derived from the conversion of the kinetic power in moving water to electricity and depends on the area of water intercepted by the device (a circular area for a horizontal axis rotor, rectangular area for a 
vertical	axis	rotor),	the	cube	of	the	water	velocity,	and	the	efficiency	at	which	the	device	extracts	the	power	in	the	water	and	converts	it	to	electricity.	Mathematically	this	is	described	as:	

where P is the power generated by the turbine, ρ is the density of seawater (nominally 1024 kg/m3), U is the current velocity, A is the area of water intercepted by the device, and η is 
the water‐to‐wire efficiency.

While there are a multitude of tidal energy devices under development, all hydrokinetic turbines include a set of common components: rotors, power train, mooring, and foundation. Additionally, all devices or arrays require electrical 
transmission to shore and protection against biological fouling.

Source: http://www.sciencedirect.com/science/article/pii/S1364032115016676
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It is estimated that if less than 0.1% of the energy available in the oceans could be captured and converted into electricity, it 
would satisfy the present global demand for energy more than five times over. 

Roughly 44% of the global population lives within 150 km of the coastline. In theory oceans could power the entire globe without adding any pollution to the atmopshere. 
Dam-like structures have been around for decades, but these latest approaches are far less intrusive. The energy produced is entirely predictable. 

Water is 830 times more dense than air, meaning that tidal turbines can be much smaller than equivalent wind turbines. 

Company called OpenHydro, produces enough energy 
for 1,000 homes. They are currently expanding. One of 
the largest company’s to take a huge leap forward for 
marine power. 

Source: http://www.sciencedirect.com/science/article/pii/S1364032115016676
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06.5 EXAMPLE OF TURBINE USED TO GENERATE TIDAL ENERGY 

SEA BODY OF WATER
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Source: http://www.eng.ox.ac.uk/tidal



06.6 ANALYSIS WHY TIDAL OR CURRENT ENERGY IS NOT BE 
FEASIBLE...AND THEREFORE DESALINATION A DEAD END
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It was initially thought that these tidal mechanisms could be located throughout the site and the tide could be forced by moving 
platforms in a canal lock system. However, the dimensions of this equipment and system are for too large to make it work at a shallow 
level. Not only would the dimesions of this equipment not work, the tidal height and contours of the site prevent the mechanics and 
logistics of tidal or current energy not possible. This will be analyzed in the following chapter 
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07.1  Analysis of Site Contours
07.2  Analysis of Tidal Heights in Athens 

0.7 WHY BRINGING WATER FROM SEA TO SITE IS NOT FEASIBLE
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0 7 . 1  C O N T O U R S

238 ft
Understanding	 the	 difference	 of	 the	 height	 upstream	
of the river compared to where it reaches the sea, is 
important when designing the depths and slope of the 
river bed. Starting at 238 ft approximately to 10ft above 
sea	level,	that	is	a	difference	of	228	ft.	It’s	important	to	
understand	 how	 this	 slope	 affects	 the	 land	 in	 section	
and a ground level.  

Due	to	height	difference,	bringing	the	water	to	surface	
at moments throughout the site to bring back the 
positive	 effects	 of	 water	 closer	 to	 the	 city	 center,	 this	
gradient	is	far	too	difficult	to	bring	it	up	so	far.	If	I	were	to	
go this way it would have forced great excavation which 
would	be	hypocritical	of	finding	a	minimal	energy	usage	
method of construction and operation. 

Source: http://en-gb.topographic-map.com/places/Greece-406253/

122 ft

101 ft

77 ft

59 ft

36 ft

10 ft

Intermediate 15
Sarah deVries



0 7 . 2  T I D E  H E I G H T S  I N  A T H E N S

Source: https://www.tide-forecast.com/locations/Piraeus/tides/latest

The importance of this analysis was to prove that the change in tide isn’t high enough 
for tidal energy to work. It wouldn’t work due to the dimensions of the equiment 
and machinery to produce and capture the energy. By bringing the river back, by 
forcing a current through a series of locks, this could potentially produce enough 
energy	to	operate	the	filtration	system.	Instead	of	using	tidal	energy	and	reversing	
the river, which would require a desalination system to be in place, bringing the river 
back	would	be	much	more	efficient	environmentally	and	economically.	

Tidal Height: 0.09 m @ 1:07 AM 

Tidal Height: 0.01m @ 7:33 AM 

Therefore, tidal or current energy 
wouldn’t be feasible due to 
minimal tidal heights. Images on 
the right show how the tidal moves 
over time at a large context scale.
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Source: https://www.tide-forecast.com/weather_maps/Greece
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0 8 . 1  F L O W  M A N A G E M E N T  O F  T H E  R I V E R S 

Source:	http://www.itia.ntua.gr/getfile/1163/1/documents/Kifissos_Chapter_COST22_v3.pdf

The	flow	management	of	the	Kephisos	river	basin	was	initiated	35	years	ago	and	accomplished	in	parts	in	2004.	The	river	has	been	partially	trained	in	the	past	for	discharges	of	700,	900,	1100,	and	1400	
m3/s	and	return	period	of	1:50	years.	The	above	discharges	in	the	Saronicos	Gulf	were	considered	low	for	current	conditions	and	existing	river	training	was	being	re-examined	for	flood	regulation	of	
the upstream (mountainous) part of the river catchment area.

In recent years, growing environmental awareness, increased interest towards a radically improved quality of life, along with the utilization of knowledge and experience from landscape architecture 
and sustainable urban drainage (Makropoulos et al., 2001), led to the incorporation of urban water management considerations into urban design around the world. Stream beds are reconstructed 
according to the modern design tendencies of public areas by making rational use of natural-ecological materials. This tendency gives great importance to the consideration of streams as network 
channels connecting public areas. However, the vision of forming urban streams that contribute to the equitable management of valuable water supplies, as well as the upgrading image of cities, is still 
at its infancy (Hurley et al., 2007). The matter of urban streams is not a problem of restoration or maintenance, but a challenge of creating new functional and viable urban networks: Seoul, for example, 
is	a	city	that	challenged	the	demolition	of	an	important	highway,	to	achieve	the	restoration	of	an	old	river.	Melbourne,	as	well	as	other	cities	of	Australia,	enforces	strict	specifications	in	the	cleaning	and	
collection of rain waters through open drainage networks that are incorporated in the road network. Finally, Singapore, a city with a particularly dense network of streams - equivalent in scale with that 
of Athens - promotes nowadays an impressive program for reforming existing open sewers. In the case of Kephisos, despite intense pressures, the biggest part of the main river and tributary streams 
retain their status in a great extent from Nea Philadelphia up to the springs of Penteli and Parnitha. In this direction, the determination of protection zones against construction and land uses alteration 
is	enforced	in	an	oblong	extent	of	12.500	acres.	Around	Kifissos,	there	are	several	green	zones	with	flashing	prospects	for	the	creation	of	recreation	parks	for	the	local	residents.	At	the	same	time,	the	
existence and maintenance of these protected zones aims to establish a rigid open channel of communication between the residential block of Athens and the green mountainous bulges of Parnitha 
and	Penteli,	something	beneficiary	for	the	upgrading	of	the	Athens	microclimate	conditions.	To	support	this,	further	work	is	ongoing	with	the	following	aims:	

a) the construction of small dams and embankments in the high river catchment area in order to protect the downstream areas of Athens along the trace of the river until the outfall in the Saronicos Gulf.

b) intervention in order to avoid contamination from urban and industrial sewage in the river.

A	number	of	targeted	engineering	interventions	were	also	planned	to	upgrade	the	Kephisos	river	system.	Specifically:

o	The	river	Kyklovoros	trained	80	years	ago	with	different	closed	sections,	is	the	principal	collector	of	the	existing	mixed	storm	water	system	(storm	water	and	waste	water	for	an	area	of	110	ha)	of	the	
centre of Athens. The training of the river Kyklovoros
underneath	the	road	Constantinople,	in	the	last	section	of	4	km,	is	provided	by	a	twin	closed	orthogonal	section	in	reinforced	concrete	for	a	flow	of	170	m3/sec.

o	The	river	Profitis	Daniil,	tributary	of	river	Kifissos	also	crosses	the	densely	populated	zones	of	Athens	and	has	not	been	trained	yet.	The	river	Ilissos,	also	crossing	the	dense	urban	areas	of	Athens,	was	
trained	40	years	ago	with	closed	sections;	roads	and	parks	have	since	been	constructed.	The	river	Profitis	Daniil	has	an	open	section	insufficient	for	the	receipt	of	the	storm	waters,	with	many	additional	
discharges	of	industrial	and	waste	waters.	The	training	of	the	last	section	of	the	river	(1,200	m)	is	provided	by	a	closed	orthogonal	section	for	a	flow	of	170	m3/sec.

o The partial diversion of river Ilissos,	for	a	flow	of	100	m3/sec, is also provided by a closed orthogonal section in reinforced concrete.

o	The	common	diversion	/	junction	of	rivers	Kyklovoros,	Pr.	Daniil	and	Ilissos	with	the	river	Kifissos	was	studied	for	a	flow	of	440	m3/sec utilising a model 
from the laboratory of Hydrology of the National Technical University of Athens. 

The	training	and	the	diversion	of	the	rivers	Kyklovoros,	Profitis	Daniil	and	partially	of	the	river	Ilissos	to	the	river	Kifissos	is	one	of	the	most	important	projects	for	sewerage	and	flood	protection	of	Athens.	
After	the	engineering	interventions,	the	Kephisos	River	contributes	substantially	to	the	flood	protection	of	Athens.	Nevertheless,	the	surface	elevation	difference	between	upland	and	low-land	areas	
remains	a	basic	restrictive	parameter	for	the	complete	protection	of	the	whole	region	of	Attika.	It	is	obvious	that	an	integrated	management	of	the	whole	river	basin,	which	suffers	great	pressures,	as	
of the intense urban development in years, is a necessity.
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Before knowing this information I researched an analyzed other methods of bringing the river 
back that would have minimal impact on the site and use minimal amounts of energy. 

I	was	highly	 relieved	 to	 find	 this	 research	 stating	 the	 current	 condition	and	discharge	 flows	of	
the	rivers	in	Athens.	Since	the	discharge	flow	rate	of	the	Illissos	river	is	significant	enough	I	could	
bring this fressh water river back. By no longer having to bring the water in from the sea, this will 
significantly	reduce	the	amount	of	energy	consumption	and	ground	excavation	of	this	master	plan	
project.	

However,	since	the	heavy	autumn	rainfall	has	a	shock	effect	on	the	sea	and	is	highly	polluted,	I	had	
to	look	into	filtration	systems	and	canal	locks	to	control	this	storm	water	flow.	This	will	be	discussed	
in the following pages. 

08.2 ANALYSIS
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0 8 . 3  F L O O D I N G  O F  T H E  R I V E R

Flood	events	have	often	occurred	in	the	metropolitan	urban	area	of	Athens,	capital	of	Greece,	causing	loss	of	property	and	in	many	cases	human	lives.		The	quantitative	analysis	of	the	Kifisos	and	Ilisos	Rivers	drainage	networks	was	performed	to	identify	flash-flood	prone	
areas.	The	major	factors	affecting	urban	floods	were	estimated.	The	slope	angle,	elevation,	distance	from	open	channel	streams,	distance	from	totally	covered	streams,	hydro-lithology	and	land	cover	of	the	study	area	were	used.	to	evaluate	these	factors	the	analytical	
hierarchical	process	method	was	applied	in	a	geographical	information	system.	A	sensitivity	analysis	was	made	to	assess	the	effect	of	the	various	factors	on	the	flood	hazard	map.	Three	scenarios	were	developed	to	examine	the	effect	of	uncertainty	of	the	factors’	values	
to	the	flood	hazard	assessment	results,	leading	to	the	corresponding	urban	flood	hazard	assessment	maps.	The	produced	map	showed	that	the	areas	of	very	high	flood	hazard	are	located	mostly	along	the	lower	reaches	of	Kifisos	and	Ilisos	Rivers,	particularly	to	the	
southern	and	to	the	western	part	of	the	study	area.	These	areas	are	characterized	by	lowland	morphology,	gentle	slope,	totally	covered	streams,	expansion	of	impermeable	formation	and	intense	urbanization.	The	uncertainty	analysis	shows	no	significant	differences	on	
the	spatial	distribution	of	the	hazard	zones.	The	produced	urban	flood	hazard	map	proves	a	satisfactory	agreement	between	the	flood	hazard	zones	and	the	spatial	distribution	of	flood	phenomena	that	have	affected	the	study	area	in	the	past	117	years.	Furthermore,	
the	comparison	between	the	flood-prone	areas	that	were	derived	from	the	geomorphological	analysis	of	the	drainage	networks	and	the	high	flood-hazard	zones	of	the	final	map	indicated	reliable	results	and	a	high	accuracy	of	the	proposed	methodology.

Source:  https://link.springer.com/article/10.1007/s12665-015-5157-1

Source:	http://www.grreporter.info/en/sites/default/files/ilissos.jpg
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Due	to	heavy	rainfall	in	autumn,	it	creates	a	shock	effect	on	the	sea	and	therefore	creates	floods	
where proper storm water drainage wasn’t engineered properly during the 19th and 20th century 
during	the	reconfiguration	and	rerouting	of	the	rivers.	It	is	important	to	realize	this	shock	effect	to	
accomodate for these moments in my design. 

However,	I	can	take	advantage	of	this	massive	amounts	of	water	flow	by	trapping	and	storing	this	
water through the canal lock system I have designed. Since fresh water is such a valuable resources 
in Athens, capturing as much of it as possible is essential and proper care needs to be put in order. 

08.4 ANALYSIS
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The	amount	of	water	flowing	in	a	stream	is	called	its	DISCHARGE,	which	is	the	volume	of	water	moving	
in a stream during a given time interval. Time is usually expressed as seconds, but volume can be in 
cubic feet (ft3) or cubic meters (m3). So, discharge can be either cubic feet per second (ft3/s, also 
termed cfs) or cubic meters per second (m3/s). We’ll be using the metric system for our determinations, 
but at the end of this activity you have the opportunity to convert from m3/s to cfs.

Source: http://www.lboro.ac.uk/well/resources/technical-briefs/27-discharge%20measurements%20and%20estimates.pdf

The	 importance	of	understanding	discharge	flows	 is	 to	understand	how	 to	accomodate	 for	proper	
drainage system with accurately dimensioned piping system. This can be calculated by understanding 
how fast and how much water is move from point A to point B. 

Source: http://www.lboro.ac.uk/well/resources/technical-briefs/27-discharge%20measurements%20and%20estimates.pdf
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Source: http://www.lboro.ac.uk/well/resources/technical-briefs/27-discharge%20measurements%20and%20estimates.pdf
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Due	to	the	current	state	of	the	water	quality	of	the	river,	its	polluted	state	would	need	to	be	purified	in	order	
to be used for the institution, and eventually over time used for local farmers who could desperately use 
the	water.	This	filtration	system	would	be	operated	through	a	canal	lock	system	that	through	my	mecha-
nism design the water can move from point A to point B with minimal energy usage. The operation of this 
canal lock system will be further dicussed in the following chapters. 

This	is	an	example	of	a	current	water	treatment	plant	just	to	visualize	the	scale	
of an average sized operation.  

Source:	http://www.algor.com/news_pub/cust_app/jardine/images/DIAGRAM.gifSource: http://www.denverwater.org/docs/assets/CC04FEB8-BCDF-1B42-D517C0E37D363E65/DW_WaterTreatmentProcess_Final1.gif Source:	http://electricheatsource.com/EHS/images/mainsite/Category_Main_Treatment_Plant.jpg

OKLAHOMA WATER TREATMENT PLANT
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C H E O N G G Y E C H E O N  R I V E R

SITE: Seoul, Korea
COST: $366 Million
DESIGNER: SeoAhn Total Landscape
SIZE: 100 acres across 5.84 km
COMPLETION DATE: 2005

BEFORE

REASONS FOR THE RESTORATION

Throughout	much	of	Seoul’s	history,	the	Cheonggyecheon	has	been	a	polluted	river	prone	to	frequent	flooding,	particularly	after	the	deforestation	of	the	surrounding	
area to fuel economic development. The response was to cover the problem, turning it into an arterial road in 1961. The rapid urbanisation that followed prompted the 
building of an elevated highway above the covered river, completed in 1971.

In 2000, the Korean Society of Civil Engineering found that the road and elevated highway had severe structural problems that would cost approximately US$95 million 
to	fix.	In	addition,	downtown	Seoul	was	experiencing	serious	traffic	congestion	and	poor	air	quality	from	the	mass	use	of	private	vehicles,	while	public	transport	was	in	
need	of	a	thorough	upgrade.	Urban	ecosystems	had	suffered	considerable	degradation	during	fast-paced	industrialisation	and	urbanisation,	and	the	city	lacked	green	
spaces for public recreation. Finally, there was also concern about socio-economic inequality: development had taken place on the south side of the Cheonggyecheon, 
but the north side had become uncompetitive and dilapidated.

Rather than repair the highway, the Seoul Metropolitan Government decided to restore the river, using it as an opportunity to tackle several of these problems at once. 
The	restoration	project	was	thus	intended	to	recover	the	flow	of	the	river,	to	encourage	biodiversity	back	to	the	area,	and	create	a	space	where	people	and	nature	could	
interact.	The	project	would	also	rehabilitate	significant	historical	and	cultural	sites,	and	encourage	a	centre	for	business	and	finance,	uplifting	the	area	while	restoring	the	
balance of development between north and south Seoul. Designers intended it to be a symbol of the city’s 21st Century Advanced Era identity. The key aims were to 
demolish the highway, restore the river, and create a 5.84km park on either side totalling about 1,000 acres.

PROJECT IMPLEMENTATION

The	project	began	in	July	2003	and	was	completed	in	October	2005.	It	cost	Seoul	US$367	million,	and	social	costs	were	valued	at	$1,900	million	–	but	the	project	is	
expected	to	deliver	$3,500	million	worth	of	social	benefits.

The	river	was	restored	in	three	sections,	differentiated	by	urban,	urban-natural,	and	natural	landscaping.	Curves	and	irregularities	in	the	river	provide	a	better	habitat	
for	fish,	and	swamp	areas	offer	a	habitat	for	wildlife.	An	ecological	park	and	continuous	green	belt	encourages	contact	with	nature.	Two	of	the	old	historical	bridges,	
the Gwanggyo and the Supyogyo, have been restored, and traditional cultural activities such as the lantern festival and bridge stepping on Supyogyo Bridge are being 
revived.	The	project	design	promotes	walking	and	cycling,	while	traffic	flow	to	the	city	centre	was	improved	through	one-way	roads	and	designated	bus-only	lanes.	The	
bus	service	was	upgraded	through	a	100%	use	of	transportation	cards,	a	central	control	system	and	an	effective	transfer	system.	Hours	of	operation	were	extended	and	
service	frequency	increased.		The	subway	system	was	also	improved	via	similar	measures.	The	city	made	parking	in	the	central	area	more	difficult	by	special	campaigns,	
new parking fees and clamping down on illegal parking.

The	project	was	led	by	Seoul	Metropolitan	Government,	championed	by	Lee	Myung-Bak,	Seoul’s	mayor	at	the	time	and	now	the	country’s	president.	The	project	was	
planned and executed by a combination of the Implementation Centre (part of the Seoul Metropolitan Government), the Citizens’ Committee, and the Research Support 
Group from the Seoul Development Institute (sponsored by the Seoul Metropolitan Government.

CONTRIBUTION TO URBAN SUSTAINABILITY

Social sustainability has been improved through an increase in quality of life: citizens now have green public spaces where they can interact as equals, exercise, participate 
in	traditional	festivals	and	enjoy	cultural	events.	The	project	inspired	the	creation	of	an	informal	‘knowledge	community’	to	discuss	issues	relating	to	the	Cheonggyecheon	
and recommend solutions. The public now have access to valuable educational resources through their renewed contact with nature, restored historical sites, and the 
Cheonggyecheon Museum.

Ryan Neiheiser
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AFTER

Ecological sustainability has also improved. Fossil fuel use has been reduced by removing about 170,000 cars from the artery, improving public transport, and creating 
pleasant	pedestrian	routes	to	encourage	walking.	This	has	also	led	to	reduced	air	and	noise	pollution	in	the	city.	Specifically,	small-particle	air	pollution	in	the	area	has	fall-
en	from	74	to	48	micrograms	per	cubic	meter.	High	city	temperatures	have	decreased	by	up	to	5ºC	due	to	reduced	traffic,	proximity	of	cool	water,	and	a	50%	increase	in	
average	wind	speeds	following	the	removal	of	the	highway.	The	restoration	has	re-established	lost	habitats,	and	as	a	result	the	number	of	fish	species	has	increased	from	
4 to 25, bird species from 6 to 36, and insect species from 15 to 192. Seoul is now better prepared for the consequences of global warming: the open river is more able to 
cope	with	flooding	than	buried	sewers.

Economic sustainability has improved, indicated by an increase in the number of businesses and employment density within 1.2 km of the Cheonggyecheon corridor. 
Property prices have also increased at double the rates found elsewhere in the city. Single-family residential units are now more likely to convert to high-rise residential, 
commercial-retail, and mixed units.

LESSONS FROM THE PROJECT

Though the lack of private sector and NGO involvement may be seen as an ‘imbalance of power’ in other contexts, the Seoul Metropolitan Government’s dominant role (and 
personal	championing	by	the	then-mayor,	Lee	Myung-bak)	was	key	to	the	project’s	success.	As	a	result,	restoration	plans	were	coherent	and	achieved	a	significant	level	of	
integration. Implementation time was also relatively short, due to fewer administrative challenges. Also contributing to success were the strong ties and shared agenda of 
the Metropolitan Government, Cheonggyecheon Citizens Committee and the Research Support Group during planning.

Despite	its	overwhelming	success,	a	few	criticisms	have	been	made	of	the	project.	Those	with	visual	impairments	and	mobility	problems	complained	that	they	had	difficulty	
accessing the stream. Lifts and free wheelchairs were subsequently provided at seven locations, but the minority feel indignant that their needs were not included at the 
design	stage.	Some	have	criticised	the	project’s	ecological	authenticity	and	cost,	given	that	water	must	be	pumped	from	a	nearby	river	and	groundwater	reserves	to	keep	
the	non-perennial	Cheonggyecheon	flowing	all	year	round.	These	critics	have	called	for	a	more	expansive	restoration	that	includes	the	entire	Cheonggyecheon	basin	and	
ecological	system.	Finally,	rising	property	prices	due	to	the	urban	renewal	have	caused	concern	that	local	inhabitants	may	soon	be	unable	to	afford	the	cost	of	living	and	
working in the area.

CONCLUSION

The	success	of	the	Cheonggyecheon	river	restoration	project	and	the	enjoyment	it	has	inspired	amongst	Seoul’s	citizens	has	incentivised	similar	projects	around	the	world.
Cities in Japan, Singapore and the United States are recovering streams from storm drains, acknowledging the contribution of an urban green belt to social, ecological and 
economic sustainability.

Source:	https://sustainabilitywriter.wordpress.com/2012/07/04/the-cheonggyecheon-river-restoration-project-seoul-south-korea/

Intermediate 15
Sarah deVries



Source:	http://www.archdaily.com/174242/chongae-canal-restoration-project-mikyoung-kim-design
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OVERVIEW AND SIMILAR AIMS FOR MY DESIGN

ENVIRONMENTAL:

Provides	flood	protection	 for	up	 to	a	200-year	flood	event	and	can	
sustain	a	flow	rate	of	118mm/hr.

Increased overall biodiversity by 639% between 
the pre-restoration work in 2003 and the end of 2008 with the number 
of	plant	species	increasing	from	62	to	308,	fish	species	from	4	to	25,	
bird species from 6 to 36, aquatic invertebrate species from 5 to 53, 
insect species from 15 to 192, mammals from 2 to 4, and amphibians 
from 4 to 8.

Reduces	 the	 urban	 heat	 island	 effect	 with	
temperatures along the stream 3.3° to 5.9°C cooler 
than on a parallel road 4-7 blocks away. This results from the removal 
of	 the	paved	expressway,	 the	cooling	effect	of	 the	stream,	 increased	
vegetation, reduction in auto trips, and a 2.2-7.8% increase in wind 
speeds moving through the corridor.

Reduced small-particle air pollution by 35% 
from 74 to 48 micrograms per cubic meter. Before the restoration, 
residents	 of	 the	 area	 were	more	 than	 twice	 as	 likely	 to	 suffer	 from	
respiratory disease as those in other parts of the city.

SOCIAL:

Contributed to 15.1% increase in bus ridership and 3.3% in subway 
ridership in Seoul between 2003 and the end of 2008.

Attracts an average of 64,000 visitors daily. Of those, 1,408 are foreign 
tourists who contribute up to 2.1 billion won ($1.9 million USD) in visitor 
spending to the Seoul economy.

ECONOMIC:

Increased the price of land by 30-50% for properties 
within	50	meters	of	the	restoration	project.	This	is	double	the	rate	of	
property increases in other areas of Seoul.

Increased number of businesses by 3.5% in 
Cheonggyecheon area during 2002-2003, which was double the 
rate	 of	 business	 growth	 in	 downtown	 Seoul;	 increased	 the	 number	
of working people in the Cheonggyecheon area by 0.8%, versus a 
decrease in downtown Seoul of 2.6%.

Source: https://landscapeperformance.org/case-study-briefs/cheong-
gyecheon-stream-restoration
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Source:  http://www.e-architect.co.uk/images/jpgs/madrid/madrid_rio_w180411_1.jpg

Design: Burgos & Garrido / Porras La Casta / Rubio A.Sala / West 8 urban design & landscape architecture
 Location: Madrid / Spain
 Design & realization: 2006–2011
 Area: 80 ha.
 Construction value: 280 mio euro
	Project	Director:	Ginés	Garrido	Colmenero
Cost:	The	total	budget	of	the	Calle	30	Project	was	€3.9	billion	Euros

The ambitious plan by Madrid’s mayor Alberto Ruiz-Gallardón to submerge a section of the M30 ring motorway immediately 
adjacent	to	the	old	city	centre	within	a	tunnel	was	realised	within	a	single	term	of	office.	The	city	undertook	infrastructure	
measures over a total length of 43 kilometres, six of them along the banks of the River Manzanares, at a total cost of six 
billion Euro. West 8 together with a group of renowned architects from Madrid, united under the name MRIO arquitectos 
led	by	Ginés	Garrido	Colomero	designed	the	master	plan	for	Madrid	RIO.	In	2005,	an	invited	international	competition	was	
announced. The proposal submitted by West8 and MRIO for the design of the reclaimed area above the tunnel was the only 
submission to resolve the urban situation exclusively by means of landscape architecture. The design is founded on the idea 
»3	+	30«	–	a	concept	which	proposes	dividing	the	80	hectare	urban	development	into	a	trilogy	of	initial	strategic	projects	
that	establish	a	basic	structure	which	then	serves	as	a	solid	foundation	for	a	number	of	further	projects,	initiated	in	part	by	
the	municipality	as	well	as	by	private	investors	and	residents.	A	total	of	47	subprojects	with	a	combined	total	budget	of	280	
million Euros have since been developed, the most important of which include: the Salón de Pinos, Avenida de Portugal, 
Huerta de la Partida, Jardines de Puente de Segovia, Jardines de Puente de Toledo, Jardines de la Virgen del Puerto and 
the Parque de la Arganzuela. In addition to the various squares, boulevards and parks, a family of bridges were realised 
that	improve	connections	between	the	urban	districts	along	the	river.	The	first	subprojects	were	realised	in	spring	2007.	The	
realization	of	the	whole	project	is	planned	for	spring	2011.

Avenida de Portugal (realization: May 2007)

The Avenida is one of the most important roads into the centre of Madrid and is characterized by its impressive environs. 
The motorway lies at the boundary between one of the most densely-built residential quarters and the Casa de Campo 
–	formerly	the	Spanish	king’s	hunting	grounds	–	and	from	far	away	offers	an	impressive	view	to	the	historic	city	centre	on	
the banks of the Manzanares. By relocating the road in a tunnel and providing underground parking for 1.000 vehicles, it 
was	possible	to	convert	the	space	into	a	garden,	benefitting	the	local	residents	in	particular.	The	design	takes	a	journey	to	
Portugal as its theme – the extension of the Avenida de Portugal leads towards Lisbon, in the process crossing a valley famous 
for its cherry blossoms in the otherwise extremely barren and inhospitable climate of the Estremadura. The abstraction of 
the	cherry	blossom	as	a	design	element	of	the	park,	the	planting	of	different	kinds	of	cherry	trees	to	extend	the	period	in	
which	they	flower,	the	reinterpretation	of	the	Portuguese	paving	and	the	connection	of	the	space	to	its	surroundings	has	led	
to the creation of a popular public space.

Salon de Pinos (realization: 2010)

The Salon de Pinos is designed as a linear green space, which will link the existing and newly designed urban spaces with 
each	other	along	the	Manzanares	River.	located	almost	entirely	on	top	of	the	motorway	tunnel,	the	reference	to	the	flora	of	
the mountains was chosen for the outskirts of Madrid. The pine tree which is able to survive on the barren rock is planted in 
more than 8.000-fold. A “choreography” of the tree planting with a repertoire of cuts, selection of grown characteristic trees, 
combined and inclined planting leads to a natural and sculptural character of the space to create a botanical monument. 
A variety of tests, carefully selected plants and materials, the design of a tree support with refers to the bull’s horns and 
the technical solutions of the structure of the substrates in the tunnel document the complex nature of this park in the city.

Parque de la Arganzuela (realization 2011)

The	dominating	motive	for	the	biggest	part	project	is	the	water.	The	canalized	and	damped	river	Manzanares	is	surrounded	
by	his	architectonical	walls.	The	park	is	based	on	the	different	emotions	and	landscapes	in	context	of	the	water	makes	this	
element feelable and explorable. The system of streams is running through the park and will form in the crossings and 
though	 the	 topography	different	 spaces	 and	motifs.	 The	different	 streams	have	 their	 own	 characters.	 The	Rio	 seco	 for	
example is an interpretation of the dry rivers of the Spanish landscape in which you feel the presence of the water in any 
season but throughout the year only the freshness of the vegetation along the riverbed and pebbles on the riverbed are 
visible.	Botanical	variety	will	create	different	atmospheres	in	the	artificial	leas	and	will	allow	a	clear	structuring	of	the	spaces	
with	high	variety	of	different	moods.

Source http://www.landezine.com/index.php/2011/04/madrid-rio-by-west8-urban-design-landscape-architecture/
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Madrid	Río	Project	involves	the	following:

- Creation of 54 kilometers (33.5 miles) of pedestrian walks and 30 kilometers (18.6 miles) of new cycling routes. 

- Creation of 35 bridges, dams and catwalks with the renovation of 6 bridges and rehabilitation of 13 old dams and catwalks. - Construction of 12 
new overpasses for pedestrians and cyclists. 

- Restoration of historical stone bridges, such as Puente de Segovia, Puente del Rey and Puente de Toledo. A 6 kilometer long and 25 meter wide 
green walk in the western bank form the Pine Park. 

-	Restoration	of	the	urban	green	area	with	more	than	33,550	trees	to	join	the	gardens	of	Campo	del	Moro	(near	the	Royal	Palace)	and	the	Casa	
de Campo Park, and 460,054 units of new shrubs. 

- Construction of 17 new children playing zones, 3 spaces for elders, and 253,601 square meters designed for sports use, including 43 courts and 
a new dock for paddle sailing. 

- The creation of new cultural venues. Enlarging several river banks to act as a dam. Improvement of water quality in the Manzanares River with13 
new kilometers (8 miles) of pipes, 27 storm tanks and improvements of sewer plants surrounding the river. 

- This will eventually allow the creation of a beach near Matadero, 11,280 meter (37 feet) of renovated water network and 5 tanks of reclaimed 
and recycled water with a daily capacity for 5,200 m3.

LESSONS LEARNED

The	City	of	Madrid	faced	numerous	traffic	congestion	issues	during	the	construction	of	Calle	30.	Drivers	faced	temporary	detours	that	changed	almost	
daily,	 and	 caused	problems	 for	drivers,	 especially	 at	night.	A	 traffic	 simulation	analysis	 conducted	with	a	VISUM	software	 transportation	planning	
package	was	a	key	tool	in	making	project	design	decisions.	Two	unique	tunneling	machines,	15.2	meters	in	diameter,	were	key	to	the	success	of	timely	
excavation. The machines were the largest in the world at the time of construction.

As	with	all	large	projects,	the	Madrid	Río	Project	was	not	without	controversy.	The	Tagus	River	Commission,	responsible	for	public	water,	imposed	a	
series	of	environmental	conditions	for	the	execution	of	the	project.	Also,	the	municipal	opposition	asked	the	EU	to	demand	the	city	council	to	conduct	
an	environmental	impact	assessment	and	seek	a	visit	by	an	EU	parliamentary	committee	to	observe	and	assess	the	project.	The	result	of	this	visit	was	
positive,	as	the	EU	committee	acknowledged	that	the	projects	were	being	carried	out	in	accordance	with	EU	regulations,	adding	credibility	to	the	project	
by	addressing	all	concerns	from	the	government	and	residents.	Finally,	the	city	of	Madrid	learned	that	a	flexible	financing	scheme	is	critical	in	coping	
with	complexity	and	the	budget	requirements	for	this	type	of	project.

Source	http://www.nyc.gov/html/unccp/gprb/downloads/pdf/Madrid_MadridRioProject.pdf

Source:  https://spfaust.wordpress.com/category/business/page/16/
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Regent’s	Canal	was	authorised	by	an	Act	of	Parliament	obtained	on	13	July	1812,	for	a	canal	from	Paddington	to	Limehouse.	When	the	directors	first	met,	they	had	decided	that	all	locks	would	be	
paired,	so	that	some	of	the	water	from	a	lock	emptying	could	be	used	to	fill	the	adjacent	chamber.	Water	saving	was	an	important	factor,	as	they	knew	that	water	supply	would	be	problematic.	
Colonel William Congreve, a military engineer who was later knighted, proposed the use of hydropneumatic boat lifts instead of locks. Various designs of a similar nature had been tried in the early 
nineteenth century, notably at Mells on the Dorset and Somerset Canal and at Tardebigge on the Worcester and Birmingham Canal, but none had proved successful. Congreve’s design used two 
water-filled	caissons,	which	were	moved	up	and	down	by	hand,	assisted	by	compressed	air	trapped	beneath	the	tanks.	With	no	working	examples	of	such	lifts,	the	directors	were	understandably	
cautious, but following an engineer’s report, decided that Maudslay & Co should build a prototype at Camden Town. There were a number of technical problems, with the canal company blaming 
Maudslays	for	poor	design,	and	Maudslays	blaming	the	canal	company	for	changing	the	original	design	and	failing	to	maintain	the	structure.	Congreve’s	claim	that	it	could	be	operated	in	just	three	
minutes was never proved, and in 1818, the directors decided to cut their losses, and reverted to using paired locks. 

Construction of the canal was overseen by architect John Nash, with James Morgan acting as supervising engineer. Hampstead Road Locks were built between 1818 and 1820, with the chambers 
made of brick and stone coping along the top. The two locks are arranged side by side, with an island platform between them. Each chamber has two gates at both ends, and they have been 
Grade	II	listed	since	1992.	They	were	the	first	of	12	pairs	of	similar	locks	which	dropped	the	level	of	the	canal	by	96	feet	(29	m)	to	reach	Limehouse	Basin.	The	transfer	of	water	between	the	chambers	
made operation of the locks more complex, and so they were permanently manned during the heyday of the canal, with lock-keepers working a shift system to provide 24-hour cover. As the use 
of the canal declined, in part due to railway competition, manning levels were reduced, and padlocks were used to prevent operation of the locks at the weekends. Following the end of commercial 
traffic	and	the	growth	of	leisure	boating,	the	locks	reverted	to	operation	by	boat	crews,	and	in	order	to	prevent	flooding	caused	by	incorrect	operation	of	the	paddles,	in	the	1980s	most	of	the	pairs	
were	converted	to	single	locks,	by	replacing	the	lower	gates	of	one	chamber	with	a	fixed	weir.	Hampstead	Road	Lock	is	the	only	one	where	both	chambers	have	been	retained,	although	they	are	
now	emptied	conventionally.	In	November	2013,	the	locks	were	fully	drained	for	maintenance;	the	public	were	invited	for	the	weekend	of	the	16th	and	17th	of	that	month	to	see	the	infrastructure	
for themselves.
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Source:	http://www.inlandmariners.com/Mariners_06/recent/martime_trader/welland/flight_2008.jpg

The	all-Canadian	Welland	Canal	is	the	first	segment	of	the	modern	Seaway	to	have	been	built.	It	connects	two	of	the	Great	Lakes	(Ontario	and	Erie)	and	forms	an	integral	part	of	the	deep	waterway	that	
allows	large	lakers	and	ocean	vessels	to	navigate	to	and	from	the	heart	of	North	America.	The	first	Welland	Canal	was	constructed	in	1829	-	1844.	The	difference	of	99.5	m	(326.5	feet)	between	the	levels	of	
Lake Ontario and Lake Erie is now overcome with eight locks and 43.4 km (27 miles) of canal. Each of seven lift locks has an average lift of 14.2 m (46.5 feet) while Lock 8 at Lake Erie is a control lock with a 
shallow	lift	varying	from	0.3	to	1.2	m	(1	to	4	feet)	to	make	the	final	adjustment	to	the	lake	level.	The	seven	lifts	are	located	in	the	northern	11.6	km	(7.2	miles)	section	of	the	canal,	between	Lake	Ontario	and	
the	top	of	the	Niagara	escarpment.	A	27.8	km	(17.3	miles)	man-made	channel	runs	through	level	ground	to	the	shallow-lift	control	lock	at	Lake	Erie.	Piers	projecting	into	the	lakes	account	for	an	additional	
4.0 km (2.5 miles). Ships move under their own power during their entire transit of the Welland Canal and its locks. Once a vessel has been securely moored in the lock chamber by a crew of Seaway linehan-
dlers,	the	huge	steel	lock	gates	close	behind	it	and	valves	are	put	into	operation	to	fill	or	empty	the	lock	by	gravity	flow.	About	91	million	litres	(20	million	gallons)	of	water	are	required	for	each	lock	transit.	
The	time	needed	to	fill	a	lock	is	approximately	11	minutes.	As	the	new	level	is	reached,	the	forward	gates	are	opened	and,	at	a	sign	from	the	spotter,	a	short	blast	of	the	ship’s	whistle	signals	“cast	off”	and	the	
vessel proceeds out of the lock. Some 32 vessels could go through a lock on a very busy day. It generates an economic impact of $222 million in the Niagara Region alone each year and is considered one 
of the biggest employers in the Region.

Source:	 http://2.bp.blogspot.com/-ALqysPqPPYk/UGNC8Q3LI6I/AAAAAAAAMNA/LErgE0A87QM/
s1600/Welland_Canal_Lock+456.jpg

Source: https://upload.wikimedia.org/wikipedia/commons/e/ea/Welland_Canal_Lock_1_
Port_Weller_1.jpg
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09.7 ANALYSIS HOW BOATS MOVE IN THE LOCKS
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SCALE 1 : 7500
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09.8 MAPPING OUT LOCKS THROUGHOUT MASTER PLAN 

From looking at the contours of the site, I was able to understand that at the most northern part of the 
master	plan	site	and	the	most	southern	end	of	the	site	at	the	sea	front	has	a	difference	in	height	of	34.06	m.	
At the academic institution the height above sea level is 17.98m. Through this gradient I was able to have 
the	26	locks	could	each	move	down	by	increments	of	1.31m,	which	would	help	the	flow	and	movement	of	
water	flow	from	the	northern	end	to	the	sea.	

Finding a way to use human weight to operate the gates that move water from one lock to another is 
uncovered in the following chapters. Designing this mechanism to test this theory, would help mitigate 
and	minimize	significant	the	use	of	energy	for	this	entire	system,	all	the	while	promoting	human	and	public	
interaction. 

3.04 m
SEA

START OF
MASTER 
PLAN 

LOCK 1

LOCK 12-13

LOCK 26

37.18 m

17.98 m
SITE
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10.1  Re-iterating Design Manifesto to Understand Water Gate Design Intentions
10.2  Unraveling Design Process of Building Form 
10.3  Design Site Condition 1 
10.4  Design Site Condition 2 
10.5  Pedestrian Circulation Zones
 10.6  Floor Plan Mappingof Pedestrian Circulation Zones
10.7  How Else Water is Used Throughout Building
10.8  Design Development on Pedestrian Path
10.9  Circulation Development on Pedestrian Path 

10. DESIGN PROCESS 
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10.1 RE-ITERATING DESIGN MANIFESTO TO UNDERSTAND WATER GATE DESIGN

Athens is by no means a walkable city, there is an enormous lack of greenspace, and a huge disconnect for pedestrians from the city to the waterfront. 

My overarching concept is to link the city and waterfront through means of a pedestrian linear parkway, while bringing the river back to surface at points 
throughout.	I	have	designed	a	way	to	bring	the	river	back	through	energy	and	environmental	efficient	means;	doing	so	by	designing	platforms,	bridges,	
pathways and recreational spaces, inviting the neighbouring residents, giving back refreshment, freedom, and cleanliness. A water filtration system 
will be operated by a system of locks that open gates to flow water by human weight, cleaning the polluted water of the river, in order to 
be used for various programs of the academic institution. It will work hand in hand with the academic institution, that has a program focus on the 
“Study of Hydrology and Oceanography with a Focus on the Study of Water-Related Hazards and Water Dynamics” as well as the “Study of Agriculture 
with a focus on Sustainable Technological Advancement”.

The institution is divided between agriculture on the west side and hydrology on the east, what links the two together is the continuous bike 
and pedestrian pathways on either side, that move throughout it, bringing the two buildings together. The circulation of the ground plan with the library 
and	the	exhibition	space	link	the	two	by	bridging	across.	This	floor	is	mainly	accessible	by	the	public,	engaging	the	city	in	the	activity	and	events	inside	
and out. Further community engagement happens through workshops hosted by the institution. I wanted to create an opportunity that gives students 
and teachers alike ownership over their space, respect their building and its facilities, to ultimately empower them to enhance their performance, inspiring 
them to create and innovate through the production of knowledge.  I envision this institution invites the public into the site carrying students and visitors 
alike	throughout	the	exterior	grounds	of	the	building;	creating	a	sense	of	community	within	the	context	of	Athens,	allowing	neighbouring	schools	and	
the public eye the ability to actively engage within. Bringing and weaving together the university with the city, continuously animated all year through the 
sculptural landscaped form.
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10.2 UNRAVELING DESIGN PROCESS OF BUILDING FORM

SITE GEOMETRY WEAVING  LANDSCAPE 
AND BUILDING

SCULPTING THE FORM CREATING SEPERATE 
PEDESTRIAN PATH 
CIRCULATION  

RAMPING PEDESTRIAN 
PATH 

OVERLAYING NEW PATH 
WITH INSTITUTION 
HOVERING ABOVE 

These design process sketches unravel how I came to the design form, al the while keeping in mind the site, 
context, programming, and overarching concepts of linking the city to the waterfront through the means 
of a continuous pedestrian path. 

This	path	has	become	a	retaining	wall	where	the	river	flows	through,	it	weaves	the	public	and	the	institution	
together and acts as a structural foundation for the cantilevering agricultural institution. 

Ryan Neiheiser
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SCALE 1 : 1750
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10.3 DESIGN SITE CONDITION 1
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This is the current site of the institution within the master plan, mapping all the activity of 
schools, recreation, commercial, retail, parks and abandoned lots. The abandoned lots 
along the site, is where I have allocated my academic institution. I chose these lots to take 
advantage of the space, where the campus could expand in time. They are situated half 
way through this linear parkway, balancing between city center and waterfront.

This diagram shows how the circulation has changed due to the additional pedestrian 
bridges connecting the east to west, as well as the greenroof of the agricultural side of 
the institution. It brings pedestrians up to see views of Athens and become immersed in 
its landscape.   
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SCALE 1 : 1750
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10.4 DESIGN SITE CONDITION 2
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This is the current site of institution within the master plan, mapping all the activity of 
schools, recreation, commercial, retail, parks and abandoned lots. The abandoned lots 
along the site, is where I have allocated my academic institution. I chose these lots to take 
advantage of the space, where the campus could expand in time. They are situated half 
way through this linear parkway, balancing between city center and waterfront.

This diagram shows how the circulation has changed due to the additional pedestrian 
bridges connecting the east to west, as well as the greenroof of the agricultural side of 
the institution. It brings pedestrians up to see views of Athens and become immersed in 
its landscape.  
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10.5 PEDESTRIAN CIRCULATION ZONES

This is a diagram representing how the pedestrian path weaves through the institution, 
connecting the public through the site, create moments of public forums, and emphasizing 
the importance for public to have transparency into the institution. This actively engages 
the public with what is going on inside and allowing the opportunity to intrigue interest 
and investment into the studies. 

Not only is there public access in the zones highlighted here but as well as on the roof of 
the agricultural side, bringing people a “new hill” in Athens, providing them with views, 
space to roam, space to relax and escape the congested city. 
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10.6 FLOOR PLAN MAPPING OF PEDESTRIAN CIRCULATION ZONES
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10.7 HOW ELSE WATER IS USED THROUGHOUT THE BUILDING 

These are details of hand pumps. It is envisioned that the same kind of 
mechanism would be used to pump the water from the river to the roof to 
irrigate the green roof on the agricultural side of the building. 

The	water	would	also	be	used	to	fill	the	tidal	and	wave	simulation	pools,	
for gray water system, and irrigating the green roof. A back up system 
to provide water to the building would be implemented, however as the 
water can be stored overtime, it can be used for these various purposes. 
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This is the axonometric drawing of the institution to visualize how the 
green roof would need to be irrigated. 
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10.8 DESIGN DEVELOPMENT ON PEDESTRIAN PATH

This is a drawing highlighting the pedestrian path and how it weaves through the institution at 
different	levels	as	it	slopes	up	and	down	depending	on	the	area	of	the	building.	What	was	noticed	
here was that the circulation around the entrance of either side of the building would have to be 
reworked, as well as the circulation space around the water gate ramping system. 

LOCATION OF RAMP 
BRIDGE AND WATER 

GATE

LOCATION OF RAMP 
BRIDGE AND WATER 

GATE
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10.9 CIRCULATION DEVELOPMENT ON PEDESTRIAN PATH

What was noticed here was that the circulation around the entrance of either side of the building would 
have to be reworked, as well as the circulation space around the water gate ramping system. Here is an 
attempted to change this circulation to allow for ample space for people wanting to safely cross the ramping 
watergate	bridge,	as	well	as	people	passing	by	on	the	path.	It	is	also	important	to	note	the	flow	and	direction	
of	circulation	is	key;	bringing	people	from	the	public	library	to	the	classrooms.	Kids	could	play	with	this	ramp	
almost as a slide and go round and round when water gates need to open. 

LOCATION OF RAMP 
BRIDGE AND WATER 

GATE



Ryan Neiheiser
Xristina Argyros



Intermediate 15
Sarah deVries

11.1  Initial Design of Water Gate Mechanism 
11.2  Testing Amount of Water Needed to Analyze Height of Water Gate and Locks
11.3 Testing Weight Needed to Close Water Gate Mechanism
11.4 Testing Timing of Water Flow

11. WATER GATE MECHANISM AND SYSTEM TESTING
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11.1 INITIAL DESIGN OF WATER GATE MECHANISM

These	are	initial	sectional	drawings	of	the	design	of	the	mechanism	to	figure	out	the	mechanics.	
In	order	to	use	human	weight	to	open	the	gate	to	let	water	flow	from	one	lock	to	the	next,	would	
determine how the levers under water would work. 

Drawing	on	the	right:	I	was	also	trying	to	figure	out	how	this	system	could	be	connected	
to	allowing	water	flow	into	the	pools,	however	the	mechanics	of	this	would	cause	too	
much	water	fall	and	would	have	to	be	designed	in	a	different	system.	

SECTION 1 
SCALE 1:100
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SECTION 2 
SCALE 1:100
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11.2 TESTING AMOUNT OF WATER 
NEEDED TO ANALYZE HEIGHT OF 
WATER GATE AND LOCKS

This was a testing model made at scale 1:250. This model shows how 
the water gates and locks works at an overall scale, focusing on the 
site of the institution. What’s modeled here is the pedestrian pathway 
that simultanesouly acts as a retaining wall where the river runs from 
one lock to the next. Flowing from right to left (north to south). 

The pedestrian path slopes up and down bringing people closer or 
further away from the water. It connects pedestrians north and south 
as well as east and west. The eastern path runs directly through the 
institution, weaving together the public with the students and vice 
versa. 

When the water gates are open this will change the height of the 
water from one lock to the next. At some point they would even 
out. But in order to make sure the water doesn’t breach the height 
of the water gate dam wall, these measurements need to be taken 
into consideration. PEDESTRIAN PATH & RETAINING WALL

RIVER 

LOCATION OF WATER GATE MECHANISM 

FLOW OF WATER DIRECTION

0 ml 320 ml 730 ml

MODEL WITHOUT WATER FILLING SECOND LOCK WITH WATER FIRST LOCK FILLED WITH WATER
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730 ml 410 ml 1,460 ml

SECOND LOCK FILLED WITH WATER THIRD LOCK FILLED WITH WATER  WHOLE SITE FILLED WITH WATER  
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11.3 TESTING WEIGHT NEEDED TO 
CLOSE 

This was a testing model made at scale 1:50 to test how much weight 
would be needed to open and close the lock gate to understand if using 
human weight would be possible to operate the gate below by human 
weight on the ramp to push down on the lever to lift open the gate. (refer 
to images on the far right). 

What was taking away from this test model, was the understanding that 
the bridge length needed to be extended from 6m to 9m due to the 
length of the lever to open the gate below. Testing the angles of this 
lever	as	well	as	the	height	of	the	pivot	joint	the	lever	rests	on	changes	the	
length of the lever, thus changing the length of the ramp above. This also 
changes the position of the gate. 

What was also taken away from this experiment was testing the 
pressures	of	different	springs.	Understanding	how	much	pressure	
is needed to keep the ramp at 180 degrees, and enough pressure 
to	close	the	gate	again	when	no	one	is	on	the	ramp	to	fight	against	
the forces of the water. 

4 cm
3.2 cm 2.4 cm 1.8 cm

300ml = 0.66 lb
200ml = 0.44 lb

100ml = 0.22 lb
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1.5 cm 0.7 cm
0 cm

4 cm

600ml = 1.32 lb
500ml = 1.10 lb400ml = 0.88 lb

MODEL WITH LOCK GATE CLOSED 

MODEL WITH LOCK GATE OPEN
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11.4 TESTING TIMING OF WATER 
FLOW 

This was a testing model made at scale 1:50 to test how much weight 
would be needed to open and close the lock gate to understand if using 
human weight would be possible to operate the gate below by human 
weight on the ramp to push down on the lever to lift open the gate. (refer 
to images on the far right). 

The	 importance	of	understanding	how	fast	 the	water	was	flowing	from	
one lock to the next, is to understand the theories of the forces and 
pressure	of	the	water.	This	force	and	pressure	affects	the	weight	needed	
to	lower	the	ramp.	This	forces	also	affects	the	stiffness	or	looseness	of	the	
spring.

What was also taken away from this experiment was understanding 
that it took more weight to lower the bridge due to the extra force 
from the water on the spring. 

Time Start: 0s
Amount of Water: 0ml
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Time Finish: 1 min 28s
Amount of Water: 
10,600ml 
=
23.37 lb





12.1  Design of Water Gate Mechanism: Closed Section
12.2  Design of Water Gate Mechanism: Open Section
12.3  Double Part Reeved Hoist Analysis
12.4  Hinge Joint Analysis
12.5  Pivot Joint Analysis
12.6		How	the	Water	Levels	Differ	Between	Locks
12.7  Reiterating Design Thesis
 12.8 Reiterating Technical Studies Thesis
12.9  Overall Conclusion 

12. WATER GATE MECHANISM FINAL DESIGN 
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12.1 DESIGN OF WATER GATE MECHANISM : CLOSED SECTION

This is an image of the model showing how it looks when the gate 
is shut. 

The force from the springs on the mechanism on the left holds the 
gate	down	to	prevent	water	from	flowing	through,	while	it	keeps	
the bridge at a horizontal 180 degree level. 

What	 else	 is	 show	 in	 the	 section	 is	 the	 ramp	 adjacent	 that	 is	 a	
normal bridge, operating only when water does not need to be let 
through the gates. 

SECTION OF WATER GATE MECHANISM 1
SCALE 1:100

F F
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12.2 DESIGN OF WATER GATE MECHANISM : OPEN SECTION

This is an image of the model showing how it looks when the gate 
is open.

The force from the springs on the mechanism become highly 
compressed due to the weight on the ramp above, lowering the 
bridge	while	opening	up	the	gate	to	let	water	flow	in.	

In case of emergencies there would be an electrical hydraulic 
system in place to operate the gate, however human weight to 
create	participation	and	enjoyment	of	the	moving	ramp	is	highly	
encouraged	for	the	majority	time	to	minimize	energy	consumption.	

SECTION OF WATER GATE MECHANISM 2
SCALE 1:100
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12.3 DOUBLE PART REEVED HOIST ANALYSIS

For this aspect of the design, although springs or hydraulics would work to force the gate closed when no one is on the bridge, with the 
aid of this Double Part Reeved Hoist could more smoothly run the lifting of this gate. The location of this is indicated in the diagram on 
the	adjacent	page.	



Intermediate 15
Sarah deVries

Level 1

0

Level 2_-1.5

-1500

Level 3_-16

-11000

Level 2_-6

-6000

Level 2_-7

-4000

Level 2_-15
-10000

6300

SECTION OF WATER GATE MECHANISM 1
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12.4 HINGE jOINT ANALYSIS

SWIVEL JOINT HINGE JOINT USED IN A VEHICULAR BRIDGE 

HINGE JOINT USED IN A VEHICULAR BRIDGE DOOR HINGE USED FOR MODEL

This	type	of	joint	is	used	at	the	location	indicated	on	the	
drawing	in	the	adjacent	page.	For	this	design,	know	the	
angle in which the bridge changes from 180 and drops 
to 1.5 m, is important when choosing the appropriate 
hinge	joint	detail.	The	angle	and	forces	applied	could	
change the dimensions of this hinge or the design of 
the	bridge	weight	significantly.	
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LOCATION OF jOINT DIAGRAM

Level 1

0

Level 2_-1.5

-1500

Level 3_-16

-11000

Level 2_-6

-6000

Level 2_-7

-4000

Level 2_-15
-10000

6300

SECTION OF WATER GATE MECHANISM 1
SCALE 1:100

F F



12.5 PIVOT jOINT ANALYSIS

Using	this	type	of	joint	was	crucial	for	the	operation	of	the	lever.	In	my	design	it	
acts somewhat like a teeter-totter, moving up and down depending on weight 
and force appliled. 

Example	of	Different	Pivot	Joints:	Reading	from	lef	to	right,	the	middle	pivot	joint	
has a lock hinge attached showing that it can control the angle of the pivot. 
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12.6 HOW THE WATER LEVELS DIFFER BETWEEN LOCKS

Due	to	the	fact	that	Athens	suffers	from	drought	and	little	rainfall,	the	amount	of	water	that	flows	through	
the	rivers	is	very	precious.	When	there	are	heavy	autumn	rainfalls	it	causes	a	shock	effect	which	creates	
floods.	The	massive	amounts	of	this	water	shed	would	be	captured	at	the	institution	to	be	able	to	use	it	
for the various studies listed previously. Overtime this water could be used and stored for irrigating local 
farms that are in desperate need of a more local water supply.  

SECTION 1: EVEN WATER FLOW 
SCALE 1:1000

SECTION 1: TRAPPING WATER AT INSTITUTION
SCALE 1:1000
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SECTION 1: BEFORE THERES ENOUGH WATER TO STORE 
SCALE 1:1000

SECTION 1: WHEN THERE IS ENOUGH WATER TO BE STORED
SCALE 1:1000
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12.7 DESIGN MANIFESTO

12.8 TECHNICAL STUDIES AIM

Athens is by no means a walkable city, there is an enormous lack of greenspace, and a huge disconnect for pedestrians from the city 
to the waterfront. 

My overarching concept is to link the city and waterfront through means of a pedestrian linear parkway, while bringing the river back to 
surface	at	points	throughout.	I	have	designed	a	way	to	bring	the	river	back	through	energy	and	environmental	efficient	means;	doing	
so by designing platforms, bridges, pathways and recreational spaces, inviting the neighbouring residents, giving back refreshment, 
freedom,	and	cleanliness.	A	water	filtration	system	will	be	operated	by	renewable	energy,	cleaning	the	polluted	water	of	the	river,	in	
order to be used for various programs of the academic institution. It will work hand in hand with the academic institution, that has 
a program focus on the “Study of Hydrology and Oceanography with a Focus on the Study of Water-Related Hazards and Water 
Dynamics” as well as the “Study of Agriculture with a focus on Sustainable Technological Advancement”.

 The institution is divided between agriculture on this side and water on the other, what links the two together is the continuous bike 
and pedestrian pathways on either side, that move throughout it, bringing the two buildings together. The circulation of the ground 
plan	with	the	library	and	the	exhibition	space	link	the	two	by	bridging	across.	This	floor	is	mainly	accessible	by	the	public,	engaging	the	
city in the activity and events inside and out. Further community engagement happens through workshops hosted by the institution. 
I wanted to create an opportunity that gives students and teachers alike ownership over their space, respect their building and its 
facilities, to ultimately empower them to enhance their performance, inspiring them to create and innovate through the production of 
knowledge.  I envision this institution invites the public into the site carrying students and visitors alike throughout the exterior grounds 
of	the	building;	creating	a	sense	of	community	within	the	context	of	Athens,	allowing	neighbouring	schools	and	the	public	eye	the	
ability to actively engage within. Bringing and weaving together the university with the city, continuously animated all year through the 
sculptural landscaped form.

In	order	to	bring	the	river	back	through	energy	and	environmental	efficient	means;	the	aim	of	my	project	is	to	explore	how	a	canal	lock	
and water storage system can work through human weight and public interaction through a series of ramps that connect from one side 
of	the	river	to	the	other.	My	aim	is	to	also	explore	and	analyze	how	this	design	intervention	affects	the	circulation,	programming	and	
environment	of	the	surrounding	area	of	the	overall	master	plan	and	institution	design	specifically.		

Throughout this research, before knowing the current flow discharge of the rivers and their state, I explored various ways in which 
I	could	potentially	bring	the	river	back.	I	tried	figuring	out	if	reversing	the	direction	of	the	river	flow	from	using	tidal	and	current	energy	
from the sea upwards to the site was possible. After researching the tidal heights, contours, how to desalinate the sea water, and size 
and	mechanics	of	tidal	and	current	energy	this	was	not	possible,	I	was	relieved	to	find	the	information	about	the	discharge	flow	of	the	
rivers which would save a considerable amount of energy to use fresh water from the rivers. However since it is so polluted I researched 
into	the	process	of	water	purification	and	how	this	could	work	in	Athens.	

Since	my	project	will	be	using	a	series	of	filtration	basins,	carrying	water	from	one	to	the	other,	I	looked	into	how	canal	locks	worked	
distributing	water	from	one	higher	point	to	a	lower,	and	vice	versa.	If	there	won’t	be	water	flow	throughout	the	year,	I	have	to	create	a	
similar	system,	just	at	a	smaller	scale,	in	order	to	have	water	available	throughout	the	year	at	the	institution.	The	water	will	be	used	to	
irrigate the agricultural side of my institution, a tank for tidal and wave simulations, and gray water system for waste, and drinking water. 
The water would be brought up through pumps (sometimes disguised in structure or open in celebration). Eventually overtime, as the 
water accumulates it could be used for irrigating agriculture and water storage for times of drought especially for the islands of Greece. 

With the form of the building I wanted it to feel as if it the two buildings were being tugged together, creating a hill that people can 
enjoy	the	views	of	Athens	in	the	form	of	a	green	space,	and	a	public	square	beneath.	This	form	came	from	a	series	of	trial	and	error,	
originating	from	the	idea	of	cascading	into	the	site	through	landscape	forms,	mimicking	the	flow	of	a	river.	The	agricultural	institute	can	
use this green space for room to experiment, besides the hydroponics, and aquaponics and other labs available. The water institute 
can use the water available by being pumped into the two pools to study tidal and wave energy, and hydrologists can use the water 
filtration	system	to	study	the	process	hands	on.	
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12.9 OVERALL CONCLUSION

My overarching concept is to link the city and waterfront through means of a pedestrian linear parkway, while bringing the river back to 
surface	at	points	throughout.	I	have	designed	a	way	to	bring	the	river	back	through	energy	and	environmental	efficient	means;	doing	
so by designing platforms, bridges, pathways and recreational spaces, inviting the neighbouring residents, giving back refreshment, 
freedom,	and	cleanliness.	A	water	filtration	system	will	be	operated	by	renewable	energy,	cleaning	the	polluted	water	of	the	river,	in	
order to be used for various programs of the academic institution. 

I	envision	that	the	design	of	this	mechanism	could	potentially	mitigate	the	use	of	energy	to	operate	the	lock	and	filtration	system.	Athens	
is	suffering	from	drought	and	debt,	and	any	way	in	which	we	can	help	relieve	these	issues,	it	should	be	done.	Capturing	the	water	to	
not	only	benefit	the	institution	but	local	farms	overtime	could	help	Athens	agriculture	get	back	on	their	feet	financially	by	providing	
local instead of imported water. 

I envision the design of this mechanism invites the public into the site carrying students and visitors alike throughout the exterior 
grounds	of	the	building;	creating	a	sense	of	community	within	the	context	of	Athens,	allowing	neighbouring	schools	and	the	public	eye	
the ability to actively engage within. Bringing and weaving together the university with the city, continuously animated all year through 
the sculptural landscaped form. 

With	the	understanding	that	public	participation	is	needed	to	operate	this	system,	that	is	a	potential	flaw	in	the	design,	
assuming that people wil be using the entire master plan site when needed could be wishful thinking. But as architects we 
need to hope for the best, plan for the worst, and expect the unexpected.


