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Khadin
Field, India, 1400CE-Now

Mamanteo
Field, Peru, 600CE-Now

Olla
Vessel, Mexico, 2000BCE-Now

Paradise Garden
Field, Iran, 529BCE-Now 

Puquios
Line, Peru, 400CE-Now

Yakhchal
Device, Iran, 300BCE-Now

Acequia
Line, Middle East, Spain, USA, 2000BCE-Now

Albarrada
Field, Ecuador, 1600CE-Now

Benching
Field, Peru, 3000BCE-Now 

Bisse
Line, Switzerland, 1200CE-1900CE 

Clepsydra
Device, Greece, 700BCE-Now 

Leiwater
Line, South Africa, 1850CE-Now 

Stepwell
Building, India, 250BCE-1800CE 

Temazcal
Building, Mexico, 1500BCE-Now

Tinaja
Vessel, Mexico, USA, 900CE-Now

tĂŋĞ�'ĂƌĚĞŶ
Field, USA, 3500BCE-Now

Chinampa
Field, Mexico, 1150CE-Now 

Chultun
Vessel, Meso-America, 900BCE-900CE

Tianjing
Building, China, 1400BCE-Now
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Hardware 

ƐŚŽƌƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƚĞƌŵ͕�ǁŚĞŶ�ĂŶĚ�ǁŚĞƌĞ͘
 

tŚĂƚ�ŶĂƚƵƌĂů�ƉŚǇƐŝĐĂů�ĐŽŶĚŝƟŽŶƐ�ŝƐ�ƚŚĞ�ƐǇƐƚĞŵ�ĚĞƐŝŐŶĞĚ�ƚŽ�ƐĞƌǀĞ͍�ZĞŐŝŽŶĂů�
ĐůŝŵĂƚĞ͕�ŚŝƐƚŽƌŝĐĂů�ĐůŝŵĂƚĞ�ĐŝƌĐƵŵƐƚĂŶĐĞƐ͕�ďŝŽƉŚǇƐŝĐĂů�ĐŽŶƚĞǆƚ͗�dĞƌƌĂŝŶ͕�ƐůŽƉĞ͕�
ŚǇĚƌŽůŽŐǇ͕ �ǀĞŐĞƚĂƟŽŶ͍�
 
tŚĂƚ�ƉŚǇƐŝĐĂů�ǁĂƚĞƌ�ĨƵŶĐƟŽŶ�ŝƐ�ƚŚĞ�ƐǇƐƚĞŵ�ĚĞƐŝŐŶĞĚ�ƚŽ�ĨƵůĮůů͍��/Ɛ�ŝƚƐ�ƉƵƌƉŽƐĞ�
ĐŽŶƚƌŽů͕�ŝƌƌŝŐĂƟŽŶ͕�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ͕ �ƐĂŶƟĂƟŽŶͬŚǇŐŝĞŶĞ͍���ŽĞƐ�ƚŚĞ�ƐǇƐƚĞŵ�
ĐĂƉƚƵƌĞ͍�ĐŽŶƚĂŝŶ͍�>ŝŌ͍�ĮůƚĞƌ͍�ĚŝƐƚƌŝďƵƚĞ͍�ƌĞĐŝƌĐƵůĂƚĞ͍��ƌĂŝŶ͍�

tŚĂƚ�ĂƌĞ�ƚŚĞ�ĐŽŵƉŽŶĞŶƚ�ƉĂƌƚƐ�ŽĨ�ƚŚĞ�ŵĂŶŵĂĚĞ�ƐǇƐƚĞŵ͍�,Žǁ�ŝƐ�ŝƚ�ƉŚǇƐŝĐĂůůǇ�
ĐŽŶƐƚƌƵĐƚĞĚ͍��hƐŝŶŐ�ǁŚĂƚ�ŵĂƚĞƌŝĂůƐ͍��hƐŝŶŐ�ǁŚĂƚ�ůĂďŽƌ͍���tŚĂƚ�ĂƌĞ�ƚŚĞ�ĞŶĞƌŐǇ�
ŝŶƉƵƚƐͶŚƵŵĂŶ͕�ĂŶŝŵĂů͕�ŚǇĚƌĂƵůŝĐ͕�ŐƌĂǀŝƚǇ͕ �ŽƚŚĞƌͶƚŽ�ĐŽŶƐƚƌƵĐƚ�ŝƚ͍�dŽ�ŽƉĞƌĂƚĞ�
ŝƚ͍��/Ğ͕�ŚŽǁ�/Ɛ�ƚŚĞ�ƐǇƐƚĞŵ�ƉŽǁĞƌĞĚ͍

tŚĂƚ�ĂƌĞ�ƚŚĞ�ƉŚǇƐŝĐĂů�ĚĞƐŝŐŶ�ĨĞĂƚƵƌĞƐͶĂƌĐŚŝƚĞĐƚƵƌĂůͬůĂŶĚƐĐĂƉĞ�ĂƌĐŚŝƚĞĐƚƵƌĂů�
ƉƌŽƉĞƌƟĞƐͶ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵ͍��ŶĐůŽƐĞĚ͕�ŽƉĞŶ͕�ŚǇďƌŝĚ͍���ƵŐ͕�ĐŽŶƐƚƌƵĐƚĞĚ͕�ďƵƌŝĞĚ͕�
ĞůĞǀĂƚĞĚ͕�ŚǇďƌŝĚ͍���ĞŶƚƌĂů͕�ĚŝƐƚƌŝďƵƚĞĚ͕�ƉĞƌŝƉŚĞƌĂů͍�^ŝŶŐƵůĂƌ�Žƌ�EĞƚǁŽƌŬĞĚ͍��
sŝƐŝďůĞ͕�ŝŶǀŝƐŝďůĞ͍��/ŶĨŽƌŵĂů͕�ƚĞŵƉŽƌĂƌǇ͕ �ĞƉŚĞŵĞƌĂů͍�WĞƌŵĂŶĞŶƚ͕�ĮǆĞĚ͕�
ƐƚĂƟŽŶĂƌǇ͕ �ŵŽŶƵŵĞŶƚĂů͍�

Software 

tŚĂƚ�ŚƵŵĂŶͬŵĂŶŵĂĚĞͬƐŽĐŝĂů�ĐŽŶĚŝƟŽŶƐ�ĚŽĞƐ�ƚŚĞ�ƐǇƐƚĞŵ�ƐĞƌǀĞ͍��ƵƌďĂŶ͍�
ZƵƌĂů͍��ŽƚŚ͍�,ǇďƌŝĚ͍��WĞƌŵĂŶĞŶƚ͍�EŽŵĂĚŝĐ͍�,ǇďƌŝĚ͍�,ŝŐŚ�ĚĞŶƐŝƚǇ͕ �ůŽǁ͍��>Žǁ͕�
ŵŽĚĞƌĂƚĞ�Žƌ�ŚŝŐŚ�ŝŶĐŽŵĞ͍�
 
,Žǁ�ŝƐ�ĐŽŶƐƚƌƵĐƟŽŶ͕�ŽƉĞƌĂƟŽŶ͕�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽƌŐĂŶŝǌĞĚ�Žƌ�ĐŽŶƚƌŽůůĞĚ͍��
WƌŝǀĂƚĞůǇ�ĐŽŶƐƚƌƵĐƚĞĚ͕�ŽƉĞƌĂƚĞĚ͍�Kƌ�ƉƵďůŝĐĂůůǇ͍��ĞŶƚƌĂůŝǌĞĚ�ĂƵƚŚŽƌŝƚǇ�Žƌ�
^ŚĂƌĞĚͬ�ŽůůĞĐƟǀĞ͍��sĞƌƟĐĂůͬŚŝĞƌĂƌĐŚŝĐĂů�ƐŽĐŝĂů�ĐŽŶƚĞǆƚ͍�&ůĂƚͬĐŽŵŵƵŶĂů͍�
 
tŚĂƚ�ĂƌĞ�ƚŚĞ�ƌƵůĞƐ�ŐŽǀĞƌŶŝŶŐ�ƚŚĞ�ƐǇƐƚĞŵ Ɛ͛�ŽƉĞƌĂƟŽŶ͍��,Žǁ�ŝƐ�ƐƵƉƉůǇ͕ �ĚĞŵĂŶĚ͕�
ĂŶĚ�ĐŽƐƚͬŽƉĞƌĂƟŽŶͬŵĂŝŶƚĞŶĂŶĐĞ�ƌĞŐƵůĂƚĞĚ͍��ƌĞ�ƚŚŽƐĞ�ƌƵůĞƐ�ƟĞĚ�ƚŽ�ƟŵĞ�ĐǇĐůĞƐ͗�
�ĂŝůǇ͕ �ǁĞĞŬůǇ͕ �ƐĞĂƐŽŶĂů͍��ƌĞ�ƚŚĞǇ�ƟĞĚ�ƚŽ�ƐŽĐŝĂů�ƵŶŝƚƐ͗�ĨĂŵŝůǇ͕ �ŶĞŝŐŚďŽƌŚŽŽĚ͕�
ƚƌŝďĞ͕�ĚǇŶĂƐƟĞƐ͍��ƚ�ǁŚĂƚ�ƐĐĂůĞ͍�
   
tŚĂƚ�ŽƚŚĞƌ�ŝŶƚĂŶŐŝďůĞ�Žƌ�ŝŶĚŝƌĞĐƚ�ƉƵƌƉŽƐĞƐ�ĂƌĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƐǇƐƚĞŵ͍�
ZĞůŝŐŝŽƵƐ�Žƌ�ŵǇƚŚŽůŽŐŝĐĂů�ŵĞĂŶŝŶŐ͍�
�ĞƌĞŵŽŶŝĂů�Žƌ�ƉŽůŝƟĐĂů�ĨƵŶĐƟŽŶ͍�WƵďůŝĐ�ƐƉĂĐĞ͕�ĞĐŽƐǇƐƚĞŵ�ƐĞƌǀŝĐĞƐ͕�Žƌ�
͚ŵƵůƟďĞŶĞĮƚƐ͍͛�
   
tŚŽ�ŝƐ�ŝƚ�ĚĞƐŝŐŶĞĚ�ƚŽ�ƐĞƌǀĞ͍��WŽǁĞƌ͍��ůŝƚĞƐ͍���ŵƉŝƌĞ͍��ŽůŽŶŝĞƐ͍���ŽůŽŶŝǌĞƌ͕ �
ĐŽůŽŶŝǌĞĚ͍�&ĂŵŝůŝĞƐ͕�ƚƌŝďĞƐ͍�EŽŵĂĚŝĐ͕�ƐĞĚĞŶƚĂƌǇ͍�DĞŶ͍�ǁŽŵĞŶ͍�ĐŚŝůĚƌĞŶ͍�
  
tŚŽ�ďĞŶĞĮƚƐ͍�,Žǁ͍�tŚĂƚ�ĚŽ�ǇŽƵ�ƐĞĞ�ĂƐ�ĐŽƐƚƐ�Žƌ�ĐŽŶƐĞƋƵĞŶĐĞƐ͕�ŝŶƚĞŶĚĞĚ�Žƌ�
ƵŶŝŶƚĞŶĚĞĚ͍�,Žǁ�ŚĂǀĞ�ŚŝƐƚŽƌŝĂŶƐͶŽƌ�ŚŽǁ�ǁŽƵůĚ�ǇŽƵͶĐŚĂƌĂĐƚĞƌŝǌĞ�ƚŚĞ�
ŝĚĞŽůŽŐŝĐĂů�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵ͍���

catchment conveyance infiltration ritual storage

Functions 

-what is the physical nature of the system?  

-what is the social nature of the system? 
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Indus Valley
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catchment conveyance in! ltration ritual storageconveyance storagein! ltration

�ŇĂũ�ŝƐ�Ă�ŐƌĂǀŝƚǇͲĨĞĚ�ƐǇƐƚĞŵ�ĚĞƐŝŐŶĞĚ�ƚŽ�ĚĞůŝǀĞƌ�ƌĞŵŽƚĞ�ŐƌŽƵŶĚǁĂƚĞƌ�ƚŽ�ĂƌŝĚ�
ƐĞƩůĞŵĞŶƚƐ�ǀŝĂ�Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ƐƵƌĨĂĐĞ�ĂŶĚ�ƐƵďƐƵƌĨĂĐĞ�ĐŚĂŶŶĞůƐ͘�

An Aqueduct WKDW 
0DNHV�Groundwater  
$YDLODEOH�<HDU�5RXQG

A
FL

A
J 

WŚŽƚŽ͗��ů�^ŚĂƌŝĞŚ�&ĂůĂũ�ŝŶ��ŝƌŬĂƚ��ů�DŽƵǌ͕�KŵĂŶ͕�zŽƵǀŝĐdŽƵƌƐ͘

catchment conveyance infiltration ritual
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EŝǌǁĂ͕��Ě��ĂŬŚŝůŝǇĂŚ͕�KŵĂŶ

Hardware

dŚƌĞĞ�dǇƉĞƐ�ŽĨ�tĂƚĞƌ�^ŽƵƌĐĞ

&ĂůĂũ��ǇŶŝ�

&ĂůĂũ��ŚĂǇůŝ�����

&ĂůĂũ��ĂŽƵĚŝ

Falaj Chayli
^ƚƌĞĂŵͬtĂĚŝ��ĂƐĞ
�ƉŚĞŵĞƌĂů
ͻ 'ŚĂǇůŝ�&ĂůĂũ�ŽƌŝŐŝŶĂƚĞƐ�ŶĞĂƌ�ƉŽŶĚƐ�Žƌ�ƌƵŶŶŝŶŐ�ǁĂƚĞƌ�;ŶŽƌŵĂůͲ
ůǇ�ŶŽ�ŵŽƌĞ�ƚŚĂŶ�ϰ�ŵĞƚĞƌƐ�ĚĞĞƉͿ͘�'ŚĂůŝ�&ĂůĂũ�ƵƐĞƐ�Ă�ĚĂŵ�Žƌ�Ă
ǁĂůů�ƚŽ�ĚŝǀĞƌƚ�ǁĂƚĞƌ�ŝŶƚŽ�Ă�ĐŚĂŶŶĞů͘�dŚĞ�ǁĂƚĞƌ�ƐƵƉƉůǇ�ŝƐ�ŽŌĞŶ
ƐƵĸĐŝĞŶƚ�ĂŌĞƌ�ƌĂŝŶĨĂůů͕�ĨŽůůŽǁĞĚ�ďǇ�ĞǆƚĞŶĚĞĚ�ĚƌǇ�ƉĞƌŝŽĚƐ͘Ч

Falaj Daoudi
^ƚƌĞĂŵͬtĂĚŝ��ĂƐĞ
�ƉŚĞŵĞƌĂů
ͻ �ĂŽƵĚŝ�&ĂůĂũ�ƵƐĞƐ�Ă�ƐĞƌŝĞƐ�ŽĨ�ǀĞƌƟĐĂů�ƐŚĂŌƐ�ƚŽ�ĂĐĐĞƐƐ�ŐƌŽƵŶĚͲ
ǁĂƚĞƌ͘ �KŶĐĞ�ǀĞƌƟĐĂů�ƐŚĂŌƐ�ƌĞĂĐŚ�ƚŚĞ�ǁĂƚĞƌ�ƚĂďůĞ͕�ĂŶ�ƵŶĚĞƌͲ
ŐƌŽƵŶĚ�ĐŚĂŶŶĞů�ŝƐ�ĐŽŶƐƚƌƵĐƚĞĚ�ƚŽ�ĚŝƌĞĐƚ�ǁĂƚĞƌ�ĨƌŽŵ�ƚŚĞ�ĂƋƵŝĨĞƌ
ƚŽ�ƐƵƌĨĂĐĞ�ƵƐĞƐ͘�>ŽŶŐ�ĐŚĂŶŶĞůƐ�ĚƵŐ�ƵŶĚĞƌŐƌŽƵŶĚ�ĞǆƚĞŶĚ�ĨŽƌ
ƐĞǀĞƌĂů�ŬŝůŽŵĞƚĞƌƐ�ǁŝƚŚ�Ă�ŐĞŶƚůĞ�ƐůŽƉĞ͕�ĂŶĚ�ƚŚĞ�ĚĞƉƚŚ�ƌĞĂĐŚĞƐ
ĨŽƌ�ƚĞŶƐ�ŽĨ�ŵĞƚĞƌƐ͘�dŚĞ�ĂƋƵŝĨĞƌ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŬĞǇ�ĞůĞŵĞŶƚƐ�ŝŶ
ƚŚŝƐ�ƐǇƐƚĞŵ͕�ĂůůŽǁŝŶŐ�ĨŽƌ�ǇĞĂƌͲƌŽƵŶĚ�ǁĂƚĞƌ�ƐƵƉƉůǇ�ŽŶ�ĐƌŽƉƐ�ĂŶĚ
ŝŶ�ƐĞƩůĞŵĞŶƚƐ͘ПО

Falaj Ayni
tĞůůͬ^ƉƌŝŶŐ
�ƉŚĞŵĞƌĂů
ͻ �ǇŶŝ�&ĂůĂũ�ĚŝƌĞĐƚůǇ�ĞǆƚƌĂĐƚƐ�ǁĂƚĞƌ�ĨƌŽŵ�Ă�ƐƉƌŝŶŐ�Žƌ�Ă�ǁĞůů͘�dŚĞ
ǁĂƚĞƌ�ƚĞŵƉĞƌĂƚƵƌĞ�ǀĂƌŝĞƐ͕�ƐŽŵĞ�ĂƌĞ�ŚŽƚ͕�ƐŽŵĞ�ĂƌĞ�ĐŽůĚ͘�dŚĞ
ǁĞůů�ŝƐ�ŽŌĞŶ�ŵĂĚĞ�ŽƵƚ�ŽĨ�ŵĂƐŽŶƌǇ�Žƌ�ĐŽŶĐƌĞƚĞ͘�,ŝƐƚŽƌŝĐĂůůǇ
ǁĂƚĞƌ�ŝƐ�ůŝŌĞĚ�ŽƵƚ�ŽĨ�Ă�ǁĞůů�ďǇ�ŵĞŶ͘��ůĞĐƚƌŝĐͲƉŽǁĞƌĞĚ�ǁĂƚĞƌ
ƉƵŵƉƐ�ĂƌĞ�ŶŽǁ�ŵŽƌĞ�ĐŽŵŵŽŶ͘Ц

�ŇĂũWĂŵůƐsĞƌƟĐĂů�^ŚĂŌƐ �ƌŽƉƐ DŽƐƋƵĞ

E

AFLAJ
�Ŷ�ĂĨůĂũ͕�Žƌ�ĨĂůĂũ͕�ŝƐ�Ă�ŐƌĂǀŝƚǇͲĨĞĚ�ƐǇƐƚĞŵ�ĚĞƐŝŐŶĞĚ�ƚŽ�ĚĞůŝǀĞƌ�ƌĞŵŽƚĞ�ŐƌŽƵŶĚǁĂƚĞƌ�ƚŽ�ĂƌŝĚ�ƐĞƚƚůĞŵĞŶƚƐ�ǀŝĂ�Ă�ĐŽŵďŝŶĂƚŝŽŶ�ŽĨ�ƐƵƌĨĂĐĞ�ĂŶĚ�ƐƵďƐƵƌĨĂĐĞ�ĐŚĂŶŶĞůƐ͘�
dŚĞ�ƐǇƐƚĞŵ�ŚĂƐ�ĞǆŝƐƚĞĚ�ŝŶ��ů��ĂŬŚůŝǇĂ͕��ů�^ŚĂƌƋŝǇĂŚ�ĂŶĚ��ů��ĂƚŝŶĂŚ�ƌĞŐŝŽŶƐ�ŝŶ�KŵĂŶ�ƐŝŶĐĞ�ϱϬϬ���͘С�DŽƐƚ�ĂĨůĂũ�ĂƌĞ�ůŽĐĂƚĞĚ�ŽŶ�ƚŚĞ�ŶŽƌƚŚ�ŽĨ�ŝŶůĂŶĚ�KŵĂŶ͕�
ǁŚĞƌĞ�ĂŶŶƵĂů�
ƉƌĞĐŝƉŝƚĂƚŝŽŶ�ƌĂŶŐĞƐ�ďĞƚǁĞĞŶ�1/2͟�ƚŽ�4”͘ ��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĂƌŝĚ�ŝŶĚĞǆ͕�ƚŚĞ�ĂĨůĂũ�ĂƌĞ�ůŽĐĂƚĞĚ�ŝŶ�ŚǇƉĞƌĂƌŝĚ�ƚŽ�ĂƌŝĚ�ƌĞŐŝŽŶƐ͘Т��ŽƌƌŽǁĞĚ�ĨƌŽŵ��ƌĂďŝĐ�� ɄUɈ Ʉ̀� �(ĂĨůĈũͿ͕�
ƉůƵƌĂů�ŽĨ�VɄa Ʉ  (ĨĂůĂũ)͘�Η�ĨůĂũΗ�ŵĞĂŶƐ�ΗƐƉůŝƚ�ŝŶƚŽ�ƉĂƌƚƐΗ�ŝŶ�ĐůĂƐƐŝĐĂů��ƌĂďŝĐ͘У�dŚĞ�ƐǇƐƚĞŵ�ǁĂƐ�ŽƌŝŐŝŶĂůůǇ�ĚĞǀĞůŽƉĞĚ�ŝŶ�WĞƌƐŝĂ�ĐŝƌĐĂ�ϯ͕ϬϬϬ�ǇĞĂƌƐ�ĂŐŽ͕�ĂŶĚ�ƐƉƌĞĂĚ�ƚŽ�ƚŚĞ�
ĞĂƐƚ͕�ǁĞƐƚ͕�ƐŽƵƚŚ�ĂŶĚ�ŶŽƌƚŚ͘Ф��ŽŵƉĂƌĂďůĞ�ƐǇƐƚĞŵƐ�ŝŶĐůƵĚĞ͗�<Ăƌŝǌ�(�ĨŐŚĂŶŝƐƚĂŶͿ͕�&ŽŐŐĂƌĂ�(�ůŐĞƌŝĂͿ͕�<ĂŶ Ğ͛ƌũŝŶŐ�(�ŚŝŶĂͿ͕�/ŶŐƌƵƚƚĂƚŽ�(ƐŝŶŐƵůĂƌ͕ �/ƚĂůǇͿ͕�/ŶŐƌƵƚƚĂƚŝ�
(ƉůƵƌĂů͕�/ƚĂůǇͿ͕�YĂŶĂƚ�(/ƌĂŶͿ͕�DĂŵďŽ�(:ĂƉĂŶͿ͕�DĂͲŶĂŶͲƉŽ�(<ŽƌĞĂͿ͕�<ŚĂƚƚĂƌĂ�(DŽƌŽĐĐŽͿ͘Ͻ�
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Source to Drain Transect

Multipurpose Water Usage

&ĂůĂũ��ǇŶŝ�

&ĂůĂũ��ŚĂǇůŝ�����

&ĂůĂũ��ĂŽƵĚŝ

ͻ dŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵ�ŝƐ�ƚŽ�ĐĂƉƚƵƌĞ�ǁĂƚĞƌ�ƚŚĞŶ
ĚŝƐƚƌŝďƵƚĞ�ŝƚ�ĨŽƌ�ďŽƚŚ�ĂŐƌŝĐƵůƚƵƌĞͬŝƌƌŝŐĂƟŽŶ�ĂŶĚ�ĚŽŵĞƐƟĐ
ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ͕ �ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ͘ �&Žƌ�ƚŚĞ�ŚŽƚ
ƐƉƌŝŶŐ�ǁŚŝĐŚ�ĐŽŶƚĂŝŶƐ�ŵŝŶĞƌĂůƐ͕�ƚŚĞ�ǁĂƚĞƌ�ŝƐ�ƵƐĞĚ�ĨŽƌ�ǁĂƚĞƌ
ƚƌĞĂƚŵĞŶƚƐ�ĂŶĚ�ƚŚĞƌĂƉŝĞƐ͘ПП

ͻ �Ɛ�ƐŚŽǁŶ�ŝŶ�ƚŚĞ�ĚŝĂŐƌĂŵƐ͕�͞ƚŚĞ�ĂŇĂũ�ǁĂƚĞƌǁŽƌŬƐ�ĐĂŶ�ďĞ
ĐůĂƐƐŝĮĞĚ�ŝŶƚŽ�ƚŚƌĞĞ�ĐĂƚĞŐŽƌŝĞƐ͗�ƚŚĞ�ĂǇŶŝ�ĨĂůĂũ͕�ƚŚĞ�ŐŚĂůŝ�ĨĂůĂũ͕
ĂŶĚ�ƚŚĞ�ĚĂŽƵĚŝ�ĨĂůĂũ͘͟ �dŚĞ�ĚŝīĞƌĞŶĐĞƐ�ĂƌĞ�ŵĂŝŶůǇ�ƚŚĞ�ǁĂƚĞƌ
ƐŽƵƌĐĞ͗�ŵŽƚŚĞƌ�ǁĞůů͖�ǁĂĚŝ�ďĂƐĞ�ŇŽǁ͖�ĂŶĚ�ŵŽƵŶƚĂŝŶ�ĂƋƵŝĨĞƌ͘ ПР

ͻ /Ŷ�Ăůů�ĐĂƐĞƐ͕�ƚŚĞ�ǁĂƚĞƌ�ĐĂƉƚƵƌĞĚ�ĨƌŽŵ�ƚŚĞ�ƐŽƵƌĐĞ�ŝƐ
ĚĞůŝǀĞƌĞĚ�ďǇ�ƚŚĞ�ŵĂŝŶ�ĐŚĂŶŶĞů�ƚŽ�ƚŚĞ�ĐŝƚǇ͕ �ǁŚŝĐŚ�ŝƐ�ĚŝǀĞƌƚĞĚ
ĨƌĞƋƵĞŶƚůǇ�ĨŽƌ�ĂŐƌŝĐƵůƚƵƌĂů�ƵƐĞ�ĂůŽŶŐ�ƚŚĞ�ƌŽƵƚĞ͘�dŚĞ
ƐĞĐŽŶĚĂƌǇ�ĂƋƵĞĚƵĐƚ�ŚĂƐ�ŵĂŶǇ�ŽƵƚůĞƚƐ�ĂƐ�ŝƚ�ƌĞĂĐŚĞƐ�ĨƵƌƚŚĞƌ͕
ŝƌƌŝŐĂƟŶŐ�ƚŚĞ�ĚĂƚĞ�ƉĂůŵ�ƚƌĞĞƐ�ĂŶĚ�ĐƌŽƉůĂŶĚ͘ПС

ͻ dŚĞ�ǁĂƚĞƌ�ĐŽŶǀĞǇĞĚ�ďǇ�ĂŇĂũ�ƐǇƐƚĞŵ�ƐĞƌǀĞƐ�ƉĞŽƉůĞ�ǁŝƚŚ�Ă
ƐƉĞĐŝĮĐ�ŽƌĚĞƌ͕ �ĨƌŽŵ�ĂŐƌŝĐƵůƚƵƌĂů�ƚŽ�ĚƌŝŶŬŝŶŐ͕�ƚŽ�ƌĞůŝŐŝŽƵƐ͕
ƚŚĞŶ�ƚŽ�ŚǇŐŝĞŶĞ͘

ͻ /Ŷ�Ăůů�ƉŚĂƐĞƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ƐǇƐƚĞŵ͕�ƚŚĞ�ĐŚĂŶŶĞůƐ�ĂƌĞ
ŐĞŶĞƌĂůůǇ�ŝŵƉĞƌŵĞĂďůĞ�ƚŽ�ŵĂǆŝŵŝǌĞ�ƚŚĞ�ǁĂƚĞƌ�ĚĞůŝǀĞƌǇ
ĞĸĐŝĞŶĐǇ͘

AFLAJ AFLAJ �,ǇŐĞŝŶĞ�,ǇŐĞŝŶĞ
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ɳ Drinking Water Storage: Ab-anbar ɴ Wudhu (Ablution)

ɵ Hygiene-Hammam (Bath) ɶ Hygiene-Sequential Wells for Face Washing

AFLAJ

N
ϭ��d,�Z t/Ed�Z

^hDD�Z

�KEdZK>
'�d�

^WZ/E'�Θ
�hdhDE

ɱ Sundial to Determine Water Rotation
dŚĞ�ƐŚĂĚŽǁ�ŵŽǀĞƐ�ďĞƚǁĞĞŶ�ĞĂĐŚ�ƌŽĐŬ�ŝŶĚŝĐĂƟŶŐ�ƐŚŝŌŝŶŐ�ƚŚĞ�ƚƵƌŶ�ŽĨ�ƌƵŶŶŝŶŐ�ǁĂƚĞƌ�
ŝŶ�ĐŚĂŶŶĞůƐ͘

dŚĞ�ǁĂƚĞƌ�ŝƐ�ĚŝǀĞƌƚĞĚ�ŵĂŶƵĂůůǇ�ďǇ�Ă�ƐŝŵƉůĞ�ƉŝĞĐĞ�ŽĨ�ǁŽŽĚ͘

dŚĞ�ǁĂƚĞƌ�ŐĞƚƐ�ĐŽŶǀĞǇĞĚ�ŝŶƚŽ�Ăď�ĂŶďĂƌ�ƚŚƌŽƵŐŚ�ƚǁŽ�ŚŽůĞƐ�ŽŶ�ƚŚĞ�ǁĂůů͘ WĞŽƉůĞ�ĐĂŶ�ĂĐĐĞƐƐ�ƚŚĞ�ǁĂƚĞƌ�ĨŽƌ�ǁƵĚŚƵ�ďǇ�ĨĂƵĐĞƚƐ͘�tƵĚŚƵ�ŝƐ�Ă�ƌĞůŝŐŝŽƵƐ�ĐůĞĂŶŝŶŐ�
ĂĐƟǀŝƚǇ�ďĞĨŽƌĞ�ƐĂůĂŚ�;ĨĂĐŝŶŐ�DĞĐĐĂͿ͘�

/Ŷ�ƚŚĞ�/ƐůĂŵŝĐ�ŚĂŵŵĂŵƐ͕�ƚŚĞ�ďĂƚŚĞƌƐ�ƐƉůĂƐŚ�ƚŚĞŵƐĞůǀĞƐ�ǁŝƚŚ�ĐŽůĚ�ǁĂƚĞƌ͘ �dŚŽƵŐŚ�
ďĞĨŽƌĞ�ƚŚŝƐ�ƚŚĞǇ�ĐŽŵĞ�ƚŚƌŽƵŐŚ�ƐĞǀĞƌĂů�ƌŽŽŵƐ�ǁŝƚŚ�ŚĞĂƚĞĚ�Ăŝƌ�ƚŽ�ƉĞƌƐƉŝƌĞ�ĨƌĞĞůǇ͘

�ĂĐŚ�ǁĞůůͬŽƉĞŶŝŶŐ�ƐƵƉƉŽƌƚƐ�ŽŶĞ�ƉĞƌƐŽŶ�ƚŽ�ǁĂƐŚ�ŚŝƐͬŚĞƌ�ĨĂĐĞ͘

ɲWater Share Control in A!aj System

AFLAJ

Software

ͻ tŚĞŶ�ĂŇĂũ�ǁĞƌĞ�ĮƌƐƚ�ĐŽŶƐƚƌƵĐƚĞĚ͕�KŵĂŶ�ǁĂƐ�ŝŶ�ƚŚĞ�WĞƌƐŝĂŶ
ƉĞƌŝŽĚ͘�͞dŚĞ�ŶŽƌƚŚĞƌŶ�ƉĂƌƚ�ŽĨ�KŵĂŶ�ǁĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�DĂŬĂ
ƐĂƚƌĂƉǇ�ŽĨ�ƚŚĞ�WĞƌƐŝĂŶ��ĐŚĂĞŵĞŶŝĚ��ŵƉŝƌĞ͘͟ �ПТ

ͻ �ŇĂũ�ƐŚŽƵůĚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�͞ŚǇĚƌŽůŽŐŝĐĂů͕�ƐŽĐŝĂů͕�ĞĐŽůŽŐŝĐĂů
ĂŶĚ�ĞĐŽŶŽŵŝĐĂů�ƐǇƐƚĞŵƐ͘͟ ПУ

ͻ ͞dǇƉŝĐĂů�ůĂƌŐĞ�KŵĂŶŝ�ĨĂůĂũ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ĐŽŶƐŝƐƚƐ�ŽĨ�Ă
ĚŝƌĞĐƚŽƌ͕ �ǁĂŬŝů͕�;ليآوͿ��ƚǁŽ�ĂƐƐŝƐƚĂŶƚƐ͕�ĂƌŝĨƐ͕�;فيرعͿ��ŽŶĞ�ĨŽƌ
ƵŶĚĞƌŐƌŽƵŶĚͲƐĞĐƟŽŶ�ƐĞƌǀŝĐĞƐ�ĂŶĚ�ƚŚĞ�ŽƚŚĞƌ�ĨŽƌ�ĂďŽǀĞ�
ŐƌŽƵŶĚͲƐĞĐƟŽŶ�ƐĞƌǀŝĐĞƐ͕�ďĂŶŬĞƌ͕ �ƋĂďŝĚŚ�;ضباقͿ�͕�Žƌ�ĂŵƌŝŶ
ĂůĚĂŌĂƌ͕ Ϳ��ĂŶĚ�ůĂďŽƌ͕رتفدلا نيما;� �ďĂǇĂĚŝƌ͘ ПФ�&ĂůĂũ�ŚĂǀĞ�Ăůů�Žƌ”(ريدايب;�
ƐŽŵĞ�ŽĨ�ƚŚĞ�ĂďŽǀĞͲŵĞŶƟŽŶĞĚ�ĂĚŵŝŶŝƐƚƌĂƚŽƌƐ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�
ƚŚĞ�ƐĐĂůĞ͘��ƚ�Ă�ŵŝŶŝŵƵŵ͕�ǁĂŬŝů�ŝƐ�ŶĞĞĚĞĚ͘�dŚĞ�ŽǁŶĞƌƐ�ŽĨ�ƚŚĞ�
ĨĂůĂũ�;ůĂŶĚ�ĂŶĚ�ǁĂƚĞƌ�ŽǁŶĞƌƐͿ�ĐŚŽƐĞ�ƚŚĞ�ǁĂŬŝů�;ŵĂůĞ�ĂŐĞŶƚПХͿ�
ĨƌŽŵ�ƚŚĞ�ǀŝůůĂŐĞ�ĐŝƟǌĞŶƐ͘ПЦ

ͻ �ƌŝĨ�;فيرعͿ��ĐĂŶ�ďĞ�ŝŶ�ĐŚĂƌŐĞ�ŽĨ�ƟŵŝŶŐ�ŝƌƌŝŐĂƟŽŶ�ŝŶ�ƚŚĞ�ĮĞůĚ͘
dŚĞ�ƋĂďŝĚŚ Ɛ͛�ũŽď�ŝƐ�ĐŽŶƚƌŽůůŝŶŐ�ƚŚĞ�ĨĂůĂũ�ŝŶĐŽŵĞ͕�ǁŚŝĐŚ�ĐŽŵĞƐ
ĨƌŽŵ�ǁĂƋĨ�ПЧ�;ƐƉĞĐŝĂů�ǁĂƚĞƌ�ƐŚĂƌĞƐ͕�ůĂŶĚ͕�ĂŶĚͬŽƌ�ĐƌŽƉƐ�ůŽĐĂƚĞĚ�
ĨŽƌ�ƚŚĞ�ĨĂůĂũͿ͘�,Ğ�ŝƐ�ĂůƐŽ�ŝŶ�ĐŚĂƌŐĞ�ŽĨ�ƵƉĚĂƟŶŐ�ƚŚĞ�ĨĂůĂũ�
ƚƌĂŶƐĂĐƟŽŶ�ďŽŽŬ͕�ŐŝǀŝŶŐ�ĂŶ�ĂŶŶƵĂů�ƌĞƉŽƌƚ�ƚŽ�ƚŚĞ�ĨĂůĂũ�ŽǁŶĞƌƐ͘

ͻ �ƵĐƟŽŶĞĞƌͲ�ĂůůĂů�ŝƐ�ŝŶ�ĐŚĂƌŐĞ�ŽĨ�ĨĂůĂũ�ǁĂƚĞƌ�ƌĞŶƚĂů͘�dŚĞƌĞ
ĂƌĞ�ŵĂŝŶůǇ�ƚǁŽ�ǁĂƚĞƌ�ƌĞŶƚĂů�ƉĞƌŝŽĚƐ͗�ϳͲϭϰ�ĚĂǇƐ�ĐĂůůĞĚ
DĂƋŽƵĚĂ�;ةدوعقمͿ͕�ŽŶĞͲǇĞĂƌ�ĐĂůůĞĚ�DĂǌǇŽĚĂŚ�;ةدويزمͿ͘��ĂǇĂĚͲ
ŝƌƐ�ƌĞŶƚ�ƚŚĞ�ůĂŶĚ�ĂŶĚ�ĨĂůĂũ�ƚŽ�ĨĂƌŵ�ĂŶĚ�ŚĂƌǀĞƐƚ͘�WƌŽĚƵĐƟŽŶ�ŝƐ�
ŽŌĞŶ�ƵƐĞĚ�ƚŽ�ƉĂǇ�ƚŚĞ�ƌĞŶƚРО͘

ͻ tŚĞŶ�ĐŽŶŇŝĐƚƐ�ŽĐĐƵƌ͕ �ǁĂŬŝů�ĂŶĚ�ĨĂůĂũ�ŽǁŶĞƌƐ�ĐĂŶ�ƌĞƉŽƌƚ�ƚŽ
ƚŚĞ�ƐŚĞŝŬŚ͘�/Ĩ�ƐŚĞŝŬŚ�ĐĂŶŶŽƚ�ƌĞƐŽůǀĞ�ƚŚĞ�ƉƌŽďůĞŵ͕�ƚŚĞŶ�ǁĂůŝ
ƐŚŽƵůĚ�ďĞ�ŝŶǀŽůǀĞĚ͘�tĂůŝ͕�ĂƐ�ƚŚĞ�ŐŽǀĞƌŶŵĞŶƚ�ƌĞƉƌĞƐĞŶƚĂƟǀĞ͕
ǁŝůů�ƚƌĂŶƐĨĞƌ�ƚŚĞ�ŵĂƩĞƌ�ƚŽ�ƚŚĞ�ĐŽƵƌƚ�ƚŽ�ďĞ�ũƵĚŐĞĚ�ďǇ�ƚŚĞ
ƋĂĚŚŝ͘�dŚĞ�ĚĞĐŝƐŝŽŶ�ŽŶ�ƚŚĞ�ŵĂƚĞƌ�ǁŝůů�ďĞ�ŵĂĚĞ�ĂĐĐŽƌĚŝŶŐ�ƚŽ
/ƐůĂŵŝĐ�ůĂǁ͘РП

ͻ /Ŷ�ĂŇĂũ�ƐǇƐƚĞŵ͕�ǁĂƚĞƌ�ŝƐ�ƐŚĂƌĞĚ�ŽŶ�Ă�ƚŝŵĞ�ďĂƐŝƐ͘�/Ŷ�KŵĂŶ͕
ŝƌƌŝŐĂƚŝŽŶ�ƌŽƚĂƚŝŽŶРР�;ĚĂǁƌĂŶͿ�ŝƐ�ĚŝǀŝĚĞĚ�ƚŽ�ϳͲϭϰ�ĚĂǇƐ͘��ĂĐŚ
ĚĂǇ�ŝƐ�ƚŚĞŶ�ŽĨƚĞŶ�ĚŝǀŝĚĞĚ�ƚŽ�ϰϴ��ƚŚĂƌƐ͘РС;/Ŷ�ƚŚŝƐ�ĐĂƐĞ͕�ϭ�ĂƚŚĂƌ
с�ϯϬ�ŵŝŶƐ͘Ϳ��ĂĐŚ�ĨĂƌŵĞƌ�ǁŝůů�ŝƌƌŝŐĂƚĞ�ŚŝƐ�ĨĂƌŵ;ƐͿ�ǁŝƚŚ�ƚŚĞ
ƐĂŵĞ�ŶƵŵďĞƌ�ŽĨ�ĂƚŚĂƌƐ�Ăƚ�ĞĂĐŚ�ĚĂǁƌĂŶ͘�dŚĞ�ƐĞƋƵĞŶĐĞ�ŽĨ
ǁĂƚĞƌ�ƐŚĂƌĞƐ�ŝŶ�ƚŚĞ�ƌŽƚĂƚŝŽŶ�ŽĨ�ŝƌƌŝŐĂƚŝŽŶ�ĚŽĞƐ�ŶŽƚ�ĐŚĂŶŐĞ�ŝĨ
Ă�ĨĂƌŵĞƌ�ŵŝƐƐĞƐ�ŝƌƌŝŐĂƚŝŶŐ�ŚŝƐ�ůĂŶĚ�ĚƵƌŝŶŐ�ƚŚĞ�ƌŽƚĂƚŝŽŶ͘РТ
DŽƐƚ�ŽĨ�ĂŇĂũ�ŚĂǀĞ�Ă�ƐƉĞĐŝĂů�ŶƵŵďĞƌ�ŽĨ�ĂƚŚĂƌƐ�ƚŽ�ďĞ�ƌĞŶƚĞĚ
ĨŽƌ�ĨĂůĂũ�ƐĞƌǀŝĐĞ�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ͘��dƌĂĚŝƚŝŽŶĂůůǇ͕ �Ă�ƐƵŶĚŝĂů�ŝƐ
ƵƐĞĚ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŝŵĞ�ŝŶƚĞƌǀĂůƐ͘
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Water Sharing Based on Time

Administration Rooted in Persian Society

Timing System and Irrigation Rotation

Governance Hierarchy

�Ɛ�ƟŵĞ�ŝŶĚŝĐĂƚĞĚ�ďǇ�ƐƵŶĚŝĂů�ŐŽĞƐ�ŽŶ͕�ƚŚĞ�ƚƵƌŶ�ŽĨ�ǁĂƚĞƌ�ƌƵŶŶŝŶŐ�ŝŶ�ĐŚĂŶŶĞů�ŐŽƚ�ƐŚŝŌĞĚ�
ŵĂŶƵĂůůǇ�ďǇ�Ă�ǁŽŽĚ�ƉůĂŶŬ͘
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DĂůƋĂĨ�ŝƐ�ĂŶ��ŐǇƉƚǇĂŶ�ŝŶǀĞŶƟŽŶ�ŽĨ�ƉĂƐƐŝǀĞ�ĐŽŽůŝŶŐ�ƐǇƐƚĞŵ�ƚŚĂƚ�ƵƐĞƐ�ŶĂƚƵƌĂů�
ǀĞŶƟůĂƟŽŶ͘�/ƚ�ĚĂƚĞƐ�ďĂĐŬ�ƚŽ�ϭϯϬϬ��͘�͘�>ĂƌŐĞ�ĐŽƵƌƚǇĂƌĚƐ�ĐŽŶŶĞĐƚĞĚ�ƚŽ�ƚŚĞ�
ŵĂůƋĂĨ�ƐĞƌǀĞ�ĂƐ�ƌĞƐĞƌǀŽŝƌƐ�ŽĨ�ĐŽŽů͕�ĨƌĞƐŚ�Ăŝƌ�ŝŶ�ůĂƌŐĞ�ƵƌďĂŶ�ŶĞƚǁŽƌŬ͘П�

�ŶƟƋƵĞ�ŽůĚ�ŚŝƐƚŽƌŝĐ�ŝŵĂŐĞƐ�ŽĨ��ĂŝƌŽ��ŐǇƉƚ�ďǇ�:ŽŚŶ�tĞƐƚŽŶ

NatXral Cooling 
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Low Cost, Efficient
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A hall or arched space, covered and usually walled on three 
ƐŝĚĞƐ�ǁŝƚŚ�ŽŶĞ�ĞŶĚ�ĞŶƟƌĞůǇ�ŽƉĞŶ�ƚŽ�ƚŚĞ�YĂͲĂ͕��ƵƌƋĂ Ă͛�Žƌ�
Sahn. Р

VĞŶƟůĂƟŽŶ�ŽƉĞŶŝŶŐ�ŝŶ�ŚŽƚ�ĂƌŝĚ�ǌŽŶĞƐ͕�ŽƌŝĞŶƚĞĚ�ƚŽ�ĐĂƉƚƵƌĞ�
ƉƌĞǀĂůŝŶŐ�ǁŝŶĚƐ͘�С

ůŽĐĂƚĞĚ�ŝŶ�ƚŚĞ�ĐĞŶƚĞƌ�ŽĨ�ƚŚĞ�ŵĂůƋĂĨ�ƚŽ�ƉƌŽǀŝĚĞ�ŚƵŵŝĚŝƚǇ͘

,ĂŶĚŵĂĚĞ�ŵĂƌďůĞ�ƉůĂƚĞ͕�ĚĞĐŽƌĂƚĞĚ�ǁŝƚŚ�ǁĂǀǇ�ƉĂƩĞƌŶƐ�
ƐƵŐŐĞƐƟŶŐ�ǁĂƚĞƌ�ĂŶĚ�ǁŝŶĚ͘�/ƚ�ŝƐ�ƉůĂĐĞĚ�Ăƚ�ĂŶ�ĂŶŐůĞ�ĂŐĂŝŶƐƚ�Ă�
ǁĂůů�Ăƚ�ƚŚĞ�ďŽƩŽŵ�ŽĨ�ƚŚĞ�ŵĂůƋĂĨ͘ �/ƚ�ƌĞĐĞŝǀĞƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�ŽĨ�
ǁŝŶĚ�ĂŶĚ�ŵŽŝƐƚƵƌĞ�ĐŽŵŝŶŐ�ĨƌŽŵ�ƚŚĞ�DĂůƋĂĨ�ĂŶĚ�ĚŝƐƚƌŝďƵƚĞƐ�
cool air with humidity to the adjacent spaces. The salsabil is 
the head of the fountain. Т

!e Salsabil

Water Urn

!e Sahn

The central space in the structure; a roofed courtyard.

dŚĞ�ƐƉĂĐĞ�ĂďŽǀĞ�ƚŚĞ�YĂͲĂ�ǁŚĞƌĞ�ŚŽƚ�Ăŝƌ�ƌŝƐĞƐ�ĂŶĚ�ĞǆŝƚƐ͘�У

An internal courtyard open to the sky.

Qa-a

Dur qa-a

M
A

LQ
A

F
MALQAF 

��ƉĂƐƐŝǀĞ�ĐůŝŵĂƟǌĂƟŽŶ�ƐǇƐƚĞŵ�ƵƐŝŶŐ�ǁĂƚĞƌ�ĂŶĚ�ǁŝŶĚ͘�/ƚ�ŝƐ�ĐŽŵƉŽƐĞĚ�ŽĨ�Ă�ƐŚĂŌ�ƌŝƐŝŶŐ�ŚŝŐŚ�ĂďŽǀĞ�ƚŚĞ�ďƵŝůĚŝŶŐ�ǁŝƚŚ�ŽƉĞŶŝŶŐƐ�ĨĂĐŝŶŐ�ƉƌĞǀĂůŝŶŐ�ǁŝŶĚƐ͘�
tŝŶĚ�ĞŶƚĞƌƐ�ƚŚĞ�ďƵŝůĚŝŶŐ�ĂŶĚ�ƚƌĂǀĞůƐ�ƉĂƐƚ�Ă�ǁĂƚĞƌ�ĮůůĞĚ�ƵƌŶ͕�ĚŽǁŶ�ŝŶƚŽ�ƚŚĞ�ŝŶƚĞƌŝŽƌ�ŽĨ�ƚŚĞ�ďƵŝůĚŝŶŐ�ǁŚĞƌĞ�ƚŚĞ�ƐĂůƐĂďŝů�;Ă�ǁĞƚ�ŵĂƌďůĞ�ƉůĂƚĞͿ�ĨŽƌŵƐ�ĂŶ�
ĂŶŐůĞ�ĂŐĂŝŶƐƚ�Ă�ǁĂůů͕�ĚŝƐƉĞŶƐŝŶŐ�Ăŝƌ�ŵŽǀĞŵĞŶƚ͕�ŚƵŵŝĚŝƚǇ͕ �ǀĞŶƟůĂƟŽŶ�ĂŶĚ�ƉƌŽŵŽƟŶŐ�ƚŚĞƌŵĂů�ĐŽŵĨŽƌƚ�ŝŶ�ƚŚĞ�ƐƉĂĐĞƐ�ĂƌŽƵŶĚ�ƚŚĞ�ĂĚũĂĐĞŶƚ�ƌŽŽŵƐ�ĂŶĚ�
ŐĂƌĚĞŶƐ͘��ŐǇƉƟĂŶƐ�ŚĂǀĞ�ĞŵƉůŽǇĞĚ�ƚŚĞ�DĂůƋĂĨ�ŝŶ�ƚŚĞŝƌ�ƌĞƐŝĚĞŶƟĂů�ĂŶĚ�ƌĞůŝŐŝŽƵƐ�ďƵŝůĚŝŶŐƐ�ƐŝŶĐĞ�ƚŚĞ�EŝŶĞƚĞĞŶƚŚ��ǇŶĂƐƚǇ�;ϭϯϬϬ����Ϳ͘�

!e Iwan

!e Malqaf

^ĂůƐĂďŝů�  Malqaf

MALQAF 

!e Neighbor Garden

Back Garden

Mashrabiya

Takhtabush
��ƚǇƉĞ�ŽĨ�ůŽŐŐŝĂ͕�Žƌ�ŽƵƚĚŽŽƌ�ĐŽǀĞƌĞĚ�ƐĞĂƟŶŐ�ƉůĂĐĞ�ďĞƚǁĞĞŶ�
ƚŚĞ�ĐŽƵƌƚǇĂƌĚ�ĂŶĚ�ƚŚĞ�ďĂĐŬ�ŐĂƌĚĞŶ͕�ŽƉĞŶŝŶŐ�ĞŶƟƌĞůǇ�ŽŶƚŽ�ƚŚĞ�
ĐŽƵƌƚǇĂƌĚ�ĂŶĚ�ƚŚƌŽƵŐŚ�Ă�DĂƐŚƌĂďŝǇĂ�ŽŶ�ƚŽ�ƚŚĞ�ďĂĐŬ�ŐĂƌĚĞŶ͘

��ƚǇƉĞ�ŽĨ�ǁŝŶĚŽǁ�ǁŝƚŚ�ĐĂƌǀĞĚ�ǁŽŽĚ�ůĂƫĐĞ�ƚŚĂƚ�ĂůůŽǁƐ�ƚŚĞ�
ĐŝƌĐƵůĂƟŽŶ�ŽĨ�Ăŝƌ�ĨƌŽŵ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ�ƚŽ�ƚŚĞ�ďĂĐŬ�ŐĂƌĚĞŶ͘

dŚĞ�ďĂĐŬ�ŐĂƌĚĞŶ�ŝƐ�ůĂƌŐĞƌ�ƚŚĂŶ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ�ĂŶĚ�ůĞƐƐ�ƐŚĂĚĞĚ͕�
air heats up more readily than the courtyard. The heated air 
ƌŝƐŝŶŐ�ŝŶ�ƚŚĞ�ďĂĐŬ�ŐĂƌĚĞŶ�ĚƌĂǁƐ�ĐŽŽů�Ăŝƌ�ĨƌŽŵ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ�
ƚŚƌŽƵŐŚ�ƚŚĞ�dĂŬŚƚĂďƵƐŚ�ĂŶĚ�ŝƚƐ�DĂƐŚƌĂďŝǇĂ͕�ĐƌĞĂƟŶŐ�Ă�ĐŽŽů�
ĂŶĚ�ĐŽŶƟŶŽƵƐ�ĚƌĂŌ�;ĐŽŶǀĞĐƟŽŶ�ĐƵƌƌĞŶƚͿ͘

The cool air from the courtyards refreshes the heated air in 
ƚŚĞ�ŐĂƌĚĞŶƐ�ĐƌĞĂƟŶŐ�Ă�ĐŽŽůŝŶŐ�ĞīĞĐƚ�ŝŶ�ƚŚĞ�ƵƌďĂŶ�ůĂŶĚƐĐĂƉĞ͘

�DĂƐŚƌĂďŝǇĂ �DĂƐŚƌĂďŝǇĂ
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tĂƌŵ�Ăŝƌ�ŝƐ�ůĞƐƐ�ĚĞŶƐĞ�ƚŚĂŶ�ĐŽŽů�Ăŝƌ�ĂŶĚ�ǁŝůů�ƌŝƐĞ�ŝŶ�ĂŶ�ĞŶǀŝƌŽ-
ŵĞŶƚ�ŽĨ�ĐŽŽů�Ăŝƌ�ĐƌĞĂƟŶŐ�ĐŽŶǀĞĐƟŽŶ�ĐƵƌƌĞŶƚƐ�ƚŚĞ�ƉŚĞŶŽŵĞ-
ŶŽŶ�ĐĂůůĞĚ�ƚŚĞ�ƐƚĂĐŬ�ĞīĞĐƚ �͘dŚĞ�DĂůƋĂĨ�ƐǇƐƚĞŵ�ƵƐĞƐ�ƚŚŝƐ�
ƉƌŝŶĐŝƉůĞ͕�ƉƌŽǀŝĚŝŶŐ�ĐŽŽů�Ăŝƌ�ƚŽ�ƌĞƉůĂĐĞ�ǁĂƌŵ�Ăŝƌ�ĨƌŽŵ�ƚŚĞ�
ƐƵƌƌŽƵŶĚŝŶƐ͘�dŚĞ�dĂŬŚƚĂďƵƐŚ�ǁŝƚŚ�ŝƚƐ�DĂƐŚƌĂďŝǇĂ�ŐĞŶĞƌĂƚĞƐ�Ă�
ĐŽŶƟŶƵŽƵƐ�ĂŶĚ�ƐƚĞĂĚǇ�ŇŽǁ�ŽĨ�Ăŝƌ͘ �dŚĞ�ďĂĐŬ�ŐĂƌĚĞŶ�ŝƐ�ůĂƌŐĞƌ�
ĂŶĚ�ǁŝƚŚ�ůĞƐƐ�ƐŚĂĚĞ�ƚŚĂŶ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ͘�dŚĞ�ŚĞĂƚĞĚ�Ăŝƌ�ƌŝƐŝŶŐ�
ŝŶ�ƚŚĞ�ďĂĐŬ�ŐĂƌĚĞŶ�ĚƌĂǁƐ�ĐŽŽů�Ăŝƌ�ĨƌŽŵ�ƚŚĞ�DĂůƋĂĨ͕ �ƐĂůƐĂďŝů�ĂŶĚ�
ƚŚĞ�ĐŽƵƌƚǇĂƌĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƚĂŬŚƚĂďƵƐŚ͕�ĐƌĞĂƟŶŐ�Ă�ĐŽŽů�ĚƌĂŌ͘

MALQAF

/Ŷ�ŝƐůĂŵŝĐ�ĂƌĐŚŝƚĞĐƚƵƌĞ͕�ƚŚĞ�ĨŽƵŶƚĂŝŶ�ŝƐ�ůŽĐĂƚĞĚ�ŝŶ�Ă�ƉƌŝǀŝůĞŐĞĚ�
ƉůĂĐĞ�ŝŶ�ƚŚĞ�ŵŝĚĚůĞ�ŽĨ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ�ǁŝƚŚ�ƚŚĞ�YĂͲĂ�Žƌ�ůŝǀŝŶŐ�
ƐƉĂĐĞƐ�ŽƉĞŶŝŶŐ�ŽŶƚŽ�ŝƚ͘�^ƋƵĂƌĞ�ŝŶ�ƐŚĂƉĞ͕�ƚŚĞ�ŝŶŶĞƌ�ďĂƐŝŶ�
ĨŽƌŵƐ�ĂŶ�ŽĐƚĂŐŽŶ�Žƌ�Ă�ŚĞǆĂĚĞĐĂĚŽŶ͘�
/Ŷ�ƉůĂĐĞƐ�ǁŝƚŚŽƵƚ�ĞŶŽƵŐŚ�ƉƌĞƐƐƵƌĞ�ƚŽ�ƉĞƌŵŝƚ�ƚŚĞ�ǁĂƚĞƌ�ƚŽ�
ƐƉŽƵƚ�ŽƵƚ�ŽĨ�ƚŚĞ�ĨŽƵŶƚĂŝŶŚĞĂĚ͕�ƚŚĞ�ĨŽƵŶƚĂŝŶ�ŝƐ�ĨƌĞƋƵĞŶƚůǇ�
ƌĞƉůĂĐĞĚ�ǁŝƚŚ�ƚŚĞ�ƐĂůƐĂďŝů͘

/Ŷ�/ƐůĂŵŝĐ�ĂƌĐŚŝƚĞĐƚƵƌĞ�ŚŽƵƐĞƐ�ĂƌĞ�ƐŚĂƉĞĚ�ƵƉŽŶ�ƉƌŝŶĐŝƉůĞƐ͕�
ǀĂůƵĞƐ͕�ĂŶĚ�ƚƌĂĚŝƟŽŶƐ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�/ƐůĂŵ͘��ůƵƐƚĞƌĞĚ�
ƐƉĂƚŝĂů�ŽƌŐĂŶŝǌĂƟŽŶ�ǁĂƐ�ƵƐĞĚ�ŝŶ�ƵƌďĂŶ�ĨĂďƌŝĐ�ŽĨ�ƌĞƐŝĚĞŶƟĂů�
ǌŽŶĞƐ͘�dŚŝƐ�ƐǇƐƚĞŵ�ǁŽƵůĚ�ƉƌŽƚĞĐƚ�ĨĂŵŝůǇ�ůŝĨĞ�ĂŶĚ�ƉƌĞƐĞƌǀĞ�ƚŚĞ�
ƐƚĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƐŽĐŝĞƚǇ͘ ���ŽƵƌƚǇĂƌĚƐ�ǁĞƌĞ�ƚŚĞ�ďĞƐƚ�ƐƚƌĂƚĞŐǇ�ƚŽ�
ŵĂŝŶƚĂŝŶ�ƉƌŝǀĂĐǇ͕ �ĨĂŵŝůǇ�ƚŚĞŶ�ĐĂŶ�ƉĞƌĨŽƌŵ�ƚŚĞŝƌ�ƐŽĐŝĂů�
ĂĐƟǀŝƟĞƐ�ǁŝƚŚŽƵƚ�ĂŶǇ�ǀŝƐƵĂů�ŝŶƚƌƵƐŝŽŶ͘

�ůƚŚŽƵŐŚ�ĞĂĐŚ�ƵŶŝƚ�ŽĨ�ƚŚĞ�ŵĂůƋĂĨ�ƐǇƐƚĞŵ�ŝƐ�ƉĂƌƚ�ŽĨ�Ă�ƉƌŝǀĂƚĞ�
ŚŽƵƐĞŚŽůĚ�Žƌ�ƌĞůŝŐŝŽƵƐ�ďƵŝůĚŝŶŐ�ĐŽŵŵƵŶĂů�ƵƌďĂŶ�ƐƉĂĐĞ�
ďĞŶĞĮƚ�ďǇ�ůŽĐĂƟŶŐ�ƚŚĞ�ƚĂŬŚƚĂďƵƐŚ�ǁŝƚŚ�ŝƚƐ�ŵĂƐŚƌĂďŝǇĂ�
ďĞƚǁĞĞŶ�ƚǁŽ�ƐƋƵĂƌĞƐ͕�ŽŶĞ�ůĂƌŐĞƌ�ƚŚĂŶ�ƚŚĞ�ŽƚŚĞƌ͕ �ƚŚĞ�ůĂƌŐĞƌ�
ƐƋƵĂƌĞ��ŽŶ�ƚŚĞ�ůĞĞǁĂƌĚ�ƐŝĚĞ�ĐƌĞĂƚĞƐ�ĚƌĂǁƐ�ďǇ�ƉƌĞƐƐƵƌĞ�ĚŝīĞƌ-
ĞŶƟĂů͕�ĐŽŽůŝŶŐ�ƵƌďĂŶ��ƐƋƵĂƌĞƐ͕�ƉĂƌŬƐ�ĂŶĚ�ŐĂƌĚĞŶƐ͘��>ĂƌŐĞ�
ĐŽƵƌƚǇĂƌĚƐ�ƐƉƌĞĂĚ�ĞǀĞŶůǇ�ǁŝƚŚŝŶ�ƚŚĞ�ƵƌďĂŶ�ŐƌŝĚ�ƐĞƌǀŝŶŐ�ĂƐ�
ƌĞƐĞƌǀŽŝƌƐ�ŽĨ�ĐŽŽů�͕�ĨƌĞƐŚ�Ăŝƌ�ŚĞůƉŝŶŐ�ƚŽ�ƌĞĚŝƐƚƌŝďƵƚĞ�ƚŚĞ�ŚĞĂƚ�
ǁŝƚŚŝŶ�ƚŚĞ�ĐŝƚǇ͘ �

EĞŝŐŚďŽƌŚŽŽĚ�ƉůĂŶŶŝŶŐ�ĂŶĚ�ĚĞƐŝŐŶ�ǁĂƐ�ƚŚĞ�ƉƌŽĚƵĐƚ�ŽĨ�ƐŽĐŝĂů�
ƌĞůĂƟŽŶƐŚŝƉƐ�ĂŶĚ�ĐƵůƚƵƌĂů�ƉƌŽŐƌĞƐƐ͘�/ƐůĂŵ�ƐƚƌŽŶŐůǇ�
ĞŶĐŽƵƌĂŐĞƐ�ƐŽĐŝĂů�ůŝĨĞ�ŽŶ�Ă�ǁŝĚĞ�ƐĐĂůĞ͘�dŚĞ�ĐŝƚǇ�ƵƌďĂŶ�ĨĂďƌŝĐ�
ǁĂƐ�ƐĞƚ�ŝŶ�Ă�ǁĂǇ�ƚŚĂƚ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ�ƚŚĞ�ĞŶŚĂŶĐĞŵĞŶƚ�ŽĨ�ƚŚĞ�
ƐŽĐŝĂů�ŝŶƚĞƌĂĐƟŽŶ�ĂŶĚ�ƐƚƌŽŶŐ�ƌĞůĂƟŽŶƐŚŝƉƐ͘�dŚĞ�ĐůƵƐƚĞƌŝŶŐ�ŽĨ�
ƚŚĞ�ŚŽƵƐĞƐ�ƌĞŇĞĐƚƐ�ƚŚĞ�ƐƚƌĞŶŐƚŚ�ŽĨ�ƚŚĞ�ƐŽĐŝĂů�ĨĂďƌŝĐ͕�
ĐŽƵƌƚǇĂƌĚƐ͕�ƐƚƌĞĞƚƐ�ĂŶĚ�ƐƚĂŝƌƐ�ĨƵŶĐƟŽŶĞĚ�ĂƐ�ƉƵďŬŝĐ�ƐƉĂĐĞƐ�
ƉƌŽǀŝĚŝŶŐ�ĐŽŶǀĞŶŝĞŶƚ�ƐƉĂĐĞ�ĨŽƌ�ĨĂŵŝůŝĞƐ�ĂŶĚ�ƉĞŽƉůĞ�ƚŽ�ǁĂůŬ͕�
ŐĂƚŚĞƌ͕ �ĂŶĚ�ƚŽ�ŝŶƚĞƌĂĐƚ͘�Ф

AIR

WATER

FAMILY
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DĂƋƐĂŵ�ŝƐ�Ă�ǁĂƚĞƌ�ĚŝƐƚƌŝďƵƚŽƌ�ǁŚŝĐŚ�ĐŽŶƐŝƐƚƐ�ŽĨ�ƐŽŵĞ�ŽƵƚůĞƚƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ƐŝǌĞƐ�
on which the shareholders have agreed.

Maqsam is a Divider 
for Water Justice

WŚŽƚŽ͗�^ĞŵƐĂƌ�zĂǌĚŝ͕��ůŝ��ƐŐŚĂƌ͘ ͕�ĂŶĚ�>ĂďďĂĨ�<ŚĂŶĞŝŬŝ͕�DĂũŝĚ͘�YĂŶĂƚ�<ŶŽǁůĞĚŐĞ��ŽŶƐƚƌƵĐƟŽŶ�ĂŶĚ�DĂŝŶƚĞŶĂŶĐĞ�͘�;ϮϬϭϳͿ

in! ltrationcatchment ritual storageconveyance
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Hardware

tĂƚĞƌ�KƵƚůĞƚ�ĨƌŽŵ�YĂŶĂƚ Water Weir

ͻ dŚĞ�DĂŶŵĂĚĞ�WƌŽƉĞƌƟĞƐ

��DĂƋƐĂŵ�ŝƐ�ƵƐƵĂůůǇ�ĐŽŶƐƚƌƵĐƚĞĚ�ǁŝƚŚ�ǁŽŽĚĞŶ�ĨƌĂŵĞƐ�Žƌ�
ƐƚŽŶĞ�ĂŶĚ�Ă�ŵŽƌƚĂƌ�ŽĨ�ůŝŵĞ�ĂŶĚ�ĐůĂǇ�ŝŶ�ƚŚĞ�ƉĂƐƚ͕�ďƵƚ�
ƐƵďƐƟƚƵƚĞĚ�ďǇ�ĐŽŶĐƌĞƚĞ�ƚŽĚĂǇ͘ �/Ŷ�ƐŽŵĞ�ƌĞŐŝŽŶƐ͕�ŵĂƋƐĂŵ�ŝƐ�
ďƵŝůƚ�͞ŝŶƐŝĚĞ�Ă�ĐŚĂŵďĞƌ�ǁŚŽƐĞ�ĚŽŽƌ�ŝƐ�ĂůǁĂǇƐ�ůŽĐŬĞĚ�ĂŶĚ�
ŽŶůǇ�ŵŝƌĂď�ǁŚŽ�ŝƐ�ŝŶ�ĐŚĂƌŐĞ�ŽĨ�ǁĂƚĞƌ�ĚŝǀŝƐŝŽŶ�ŚĂƐ�ƚŚĞ�ƌŝŐŚƚ�ƚŽ�
ĞŶƚĞƌ�ƚŚĞ�ĐŚĂŵďĞƌ͕ �ďĞĐĂƵƐĞ�ŽĨ�ĨĞĂƌ�ƚŚĂƚ�ƐŽŵĞŽŶĞ�ŝůůĞŐĂůůǇ�
ŵĂŶŝƉƵůĂƚĞƐ�ƚŚĞ�ŽƵƚůĞƚƐ�ĂŶĚ�ĐŚĂŶŐĞƐ�ƚŚĞ�ǁĂƚĞƌ�ƐŚĂƌĞƐ͘͟ �4

MAQSAM�
DĂƋƐĂŵ�ŝƐ�͚Ă�ǁĂƚĞƌ�ĚŝƐƚƌŝďƵƚŽƌ�ǁŚŝĐŚ�ĐŽŶƐŝƐƚƐ�ŽĨ�ƐŽŵĞ�ŽƵƚůĞƚƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ƐŝǌĞƐ�ŽŶ�ǁŚŝĐŚ�ƚŚĞ�ƐŚĂƌĞŚŽůĚĞƌƐ�ŚĂǀĞ�
ĂŐƌĞĞĚ͛͘ ϭ�DĂƋƐĂŵ�ĐŽŵĞƐ�ĨƌŽŵ�ƚŚĞ��ƌĂďŝĐ�ǁŽƌ͛ͿŵŝƐƋƵŵ;�ᓬᑦᏖᓤ͚�Ě͕�ǁŚŝĐŚ�ŵĞĂŶƐ�͚ĚŝǀŝĚĞƌ͛Ϯ͘�/ƚ�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�
ƋĂŶĂƚ�ƐǇƐƚĞŵƐ�ŝŶ�/ƌĂŶ�ĂŶĚ�^ǇƌŝĂ�ƐŝŶĐĞ�ϱϬϬ��͘

ͻ WŚǇƐŝĐĂů�tĂƚĞƌ�&ƵŶĐƟŽŶ

dŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�Ă�ŵĂƋƐĂŵ�ŝƐ�ĚŝǀŝĚĞ�ƚŚĞŶ�ĚŝƐƚƌŝďƵƚĞ͘�͞/Ŷ�ƚŚĞ�ĐĂƐĞ�ŽĨ�ŚŝŐŚ�
ĚŝƐĐŚĂƌŐĞ�ƋĂŶĂƚƐ�ƐŚĂƌĞĚ�ďĞƚǁĞĞŶ�ƐĞǀĞƌĂů�ǀŝůůĂŐĞƐ�Žƌ�ĨĂƌŵůĂŶĚƐ͕�ƚŚĞ�ǁĂƚĞƌ�
ŇŽǁ�ŵĂǇ�ďĞ�ĚŝǀŝĚĞĚ�ŝŶƚŽ�ƐĞƉĂƌĂƚĞ�ƐƚƌĞĂŵƐ�ďĞĨŽƌĞ�ďĞŝŶŐ�ƵƟůŝǌĞĚ͘�/Ĩ�ƚǁŽ�Žƌ�
ŵŽƌĞ�ǀŝůůĂŐĞƐ�Žƌ�ĂŐƌŝĐƵůƚƵƌĂů�ĂƌĞĂƐ�ĂƌĞ�ĞŶƟƚůĞĚ�ƚŽ�Ă�ƉĂƌƟĐƵůĂƌ�ƋĂŶĂƚ͕�Ă�
ŵĂƋƐĂŵ�ŝƐ�ďƵŝůƚ�ĂĐƌŽƐƐ�ƚŚĞ�ĐĂŶĂů�ŝŵŵĞĚŝĂƚĞůǇ�ĂŌĞƌ�ƚŚĞ�ƋĂŶĂƚ�ǁĂƚĞƌ�ƌĞĂĐŚĞƐ�
ƚŚĞ�ƐƵƌĨĂĐĞ͘��Ǉ�ŵĞĂŶƐ�ŽĨ�Ă�ŵĂƋƐĂŵ͕�ŝƚ�ŝƐ�ƉŽƐƐŝďůĞ�ƚŽ�ĚŝƐƚƌŝďƵƚĞ�ǁĂƚĞƌ�ĂŵŽŶŐ�
ƚŚĞ�ĂƌĞĂƐ͘͟ �3

ͻ ƉŚǇƐŝĐĂů�ĚĞƐŝŐŶ�ĨĞĂƚƵƌĞƐ

��DĂƋƐĂŵ Ɛ͛�ŵŽƐƚ�ĞƐƐĞŶƟĂů�ĚĞƐŝŐŶĞĚ�ƉĂƌƚ�ŝƐ�ƚŚĞ�ŽƵƚůĞƚƐ͛�ĨƌĂŵĞǁŽƌŬ͕�ĂƐ�
ĚĞƐĐƌŝďĞĚ�ďǇ�<ŝŶŐ͕�͞Ă�ůŽŶŐ�ďŽĂƌĚ�ĮǆĞĚ�ŝŶ�ƚŚĞ�ďĞĚ�ŽĨ�ƚŚĞ�ƐƚƌĞĂŵ�ĂŶĚ�ŚĂǀŝŶŐ�
ŝƚƐ�ƵƉƉĞƌ�ĞĚŐĞ�ƚŚĞ�ƐĂŵĞ�ŶƵŵďĞƌ�ŽĨ�ŶŽƚĐŚĞƐ�ĂƐ�ƚŚĞƌĞ�ĂƌĞ�ŽǁŶĞƌƐ�ŽĨ�ƚŚĞ�
ǁĞůů͘͟ 5

Water Weir Stone Frame YĂŶĂƚ�DĂŝŶ�&ůŽǁ ����KŶĞ��ŝǀŝĚĞĚ�&ůŽǁ

Functional Exploration of a Maqsam System 
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working system exploration

!e Rule of  “Qirat” 
(Determined by Width at Distribution Point)

!e Rule of  “Fiddan” 
(Pre-determined Water Quantity)

Area: 1 unit

Area: 3 units

Area: 6 units

Kirat: 4 units

Kirat: 8 units

Kirat: 12 units

Village A

Village B

Village C

Software

ͻ dŚĞ�tŽƌŬŝŶŐ�^ǇƐƚĞŵ

&Žƌ�ĞǆĂŵƉůĞ͕�Ăƚ�ƚŚĞ�ĮƌƐƚ�ĚŝƐƚƌŝďƵƟŽŶ�ƉŽŝŶƚ�;ŵĂƋƐĂŵͿ͕�YĂŶĂƚ�dŽƌĂ�ĚŝǀŝĚĞƐ�
ŝŶƚŽ�ƚǁŽ�ŵĂŝŶ�ĐĂŶĂůƐ͕�ŽŶĞ�ŝƐ�ƚŚĞ�dŽƌĂ�ŵĂŝŶ�ŇŽǁ�ĂŶĚ�ƚŚĞ�ŽƚŚĞƌ�ŝƐ�ĐĂŶĂů�ĨŽƌ�
ĂĚũĂĐĞŶƚ�ǀŝůůĂŐĞƐ͘��ŽƚŚ�ĐĂŶĂůƐ�ŚĂǀĞ�ƚǁĞůǀĞ�ƋŝƌĂƚ�ĞǀĞŶƚůǇ͕ �ĂŶĚ�ĞĂĐŚ�ŽŶĞ�
ƐŚĂƌĞƐ�Ϯϰ�ƋŝƌĂƚ�ĂŐĂŝŶ͘�dŚĞ�dŽƌĂ�ŵĂŝŶ�ŇŽǁ�ŝƐ�ĚŝƐƚƌŝďƵƚĞĚ�ĂŵŽŶŐ�ĮǀĞ�ǀŝůůĂŐĞƐ͘�
dŚĞ�ŽƚŚĞƌ�ĐĂŶĂů�ŝƐ�ƐƵďĚŝǀŝĚĞĚ�ŝŶƚŽ�ƚŚƌĞĞ�ŇŽǁƐ�Ăƚ�ƚŚĞ�ĮƌƐƚ�ŵĂƋƐĂŵ͕�ĂŶĚ�ŝƐ�
ĚŝƐƚƌŝďƵƚĞĚ�ĂŵŽŶŐ�ĮǀĞ�ǀŝůůĂŐĞƐ͘�6

MAQSAM

!e Rule of “Addan” 
(Water Period)

First Half of a Month

First Half of a Month

First Half of a Month

Second Half of a Month

Second Half of a Month

Second Half of a Month

Software

ͻ��ŽŶĚŝƟŽŶ

dŚĞ�DĂƋƐĂŵ�ĞǆŝƐƚ�Ăƚ�ƚŚĞ�ĮƌƐƚ�ƉŽŝŶƚ�ǁŚĞŶ�ƚŚĞ�ǁĂƚĞƌ�ĨƌŽŵ�ƚŚĞ�ƋĂŶĂƚ�ƌĞĂĐŚ�
the ground.
dŚĞ�DĂƋĂŵ�ŝƐ�ĂŶ�ƵŶĐŚĂŶŐĞĂďůĞ�ƐƚƌƵĐƚƵƌĞ͕�ďĞĐĂƵƐĞ�ŝƚ�ĐŽŶƚƌŽůƐ�Ăůů�ƚŚĞ�
ƐŚĂƌĞŚŽůĚĞƌƐ͛�ǁĂƚĞƌ�ĂŵŽƵŶƚƐ�ĂŶĚ�ŝƐ�ƉƌĞĚĞƚĞƌŵŝŶĞĚ�ďĞĨŽƌĞ�ŝƚ�ǁĂƐ�
constructed.
dŚĞ�DĂƋƐĂŵ�ŝƐ�Ă�ƉƵďůŝĐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕�ďƵƚ�ƚŚĞ�ĨƵŶĐƟŽŶ�ŵĂŬĞƐ�ŝƚ�ŶŽƚ�Ă�
ƉƵďůŝĐ�ƉůĂĐĞ�ĨŽƌ�ĐŝƟǌĞŶƐ͘

ͻ��ĞŶĞĮƚƐ

ϭ͘�tĂƚĞƌ�:ƵƐƟĐĞ
dŚĞ�DĂƋƐĂŵ�ŝƐ�ƚŚĞ�ďĂƐŝĐ�ƐƚƌƵĐƚƵƌĞ�ƚŚĂƚ�ĞŶƐƵƌĞƐ�ũƵƐƟĐĞ�ŝŶ�
shared water rights because the amount of water each 
shareholder gets is based on earlier agreements.
Ϯ͘�tĂƚĞƌ��ŝƐƚƌŝďƵƟŽŶ
�Ɛ�Ă�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƋĂŶĂƚ�ƐǇƐƚĞŵ͕�ƚŚĞ�ŵĂƋƐĂŵ�ŵĂŬĞƐ�ƐƵƌĞ�ƚŚĞ�
ǁĂƚĞƌ�ŝƐ�ĞĸĐŝĞŶƚůǇ�ĚŝƐƚƌŝďƵƚĞĚ�ĂŶĚ�ƵƐĞĚ�ůĂƚĞƌ͕ �ŵĂŬŝŶŐ�ĚĞƐĞƌƚ�
land into an oasis.

Village A

Village B

Village C
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Khadin
Field, India, 1400CE-Now

Mamanteo
Field, Peru, 600CE-Now

Olla
Vessel, Mexico, 2000BCE-Now

Paradise Garden
Field, Iran, 529BCE-Now 

Puquios
Line, Peru, 400CE-Now

Yakhchal
Device, Iran, 300BCE-Now
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<ŚĂĚŝŶƐ�ĂƌĞ�ŝƌƌŝŐĂƟŽŶ�ƐǇƐƚĞŵƐ ŝŶ�ƚŚĞ�:ĂŝƐĂůŵĞƌ�ĚŝƐƚƌŝĐƚ�ŽĨ�tĞƐƚĞƌŶ�ZĂũĂƐƚŚĂŶ.��dŚĞǇ�
ĐŽůůĞĐƚ�ƌƵŶͲŽī�ǁĂƚĞƌ�ĨƌŽŵ�ƐƵƌƌŽƵŶĚŝŶŐ�ĂƌĞĂƐ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƐŽŝů�ŚƵŵŝĚŝƚǇ�ĂŶĚ�
ƌĞĐŚĂƌŐĞ�ŐƌŽƵŶĚǁĂƚĞƌ͕ �ǁŚŝĐŚ�ĐĂŶ�ŝŶĐƌĞĂƐĞ�ĨŽŽĚ�ƉƌŽĚƵĐƟŽŶ

Low-cost Multifuncational
Irrigation System for Food
Production

WŚŽƚŽ͗�ŚƩƉƐ͗ͬͬďůĂŝŶĞŚĂƌƌŝŶŐƚŽŶ͘ƉŚŽƚŽƐŚĞůƚĞƌ͘ ĐŽŵͬŐĂůůĞƌǇͲŝŵĂŐĞͬ'ϬϬϬϬ�ϰŵ&Ĩ^ϲ�ĐZYͬ/ϬϬϬϬW/zǇϳĂyϳƐŬDͬϯϱ͘

catchment conveyance in! ltration ritual storage
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^ƉŝůůǁĂǇ

tĂůů
^ůƵŝĐĞ
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tĂƚĞƌ�ƌĞƐĞƌǀĞ
�ƌŽƉ�ĂƌĞĂ

�ƋƵŝĨĞƌ

�ůĂǇ

KHADIN

Hardware

<ŚĂĚŝŶ�ŝƐ�Ă�ůĂŶĚͲƵƐĞ�ƐǇƐƚĞŵ�ĚĞǀĞůŽƉĞĚ�ĐĞŶƚƵƌŝĞƐ�ĂŐŽ�ŝŶ�ƚŚĞ�:ĂŝƐĂůŵĞƌ�
ĚŝƐƚƌŝĐƚ�ŽĨ�tĞƐƚĞƌŶ�ZĂũĂƐƚŚĂŶ͘П�dŚĞ�ǁĞĂƚŚĞƌ�ŽĨ�ƚŚŝƐ�ĚŝƐƚƌŝĐƚ�ŝƐ�ĂƌŝĚ�Žƌ�
ƐĞŵŝͲĂƌŝĚ͕�ĂŶĚ�ƚŚĞ�ŐƌŽƵŶĚǁĂƚĞƌ�ƚŚĞƌĞ�ŚĂƐ�ĂŶ�ĂǀĞƌĂŐĞ�ĚĞƉƚŚ�ŽĨ�ϳϲ�ŵ�
ĂŶĚ�ŝƐ�ƌŝĐŚ�ŝŶ�ƐĂůƚ �͘dŚĞ�ĂǀĞƌĂŐĞ�ĂŶŶƵĂů�ƌĂŝŶĨĂůů�ŝƐ�ŽŶůǇ�ϴ͘Ϯϱ�ŝŶ �͘dŚĞ�
ĐůŝŵĂƚĞ�ƐǇƐƚĞŵ�ŝƐ�ĚŝǀŝĚĞĚ�ŝŶƚŽ�ĚƌǇ�ĂŶĚ�ƌĂŝŶǇ�ƐĞĂƐŽŶƐ �͘dŚĞ�ĚƌǇ�ƐĞĂƐŽŶ�ŝƐ�
ĨƌŽŵ�EŽǀĞŵďĞƌ�ƚŽ�&ĞďƌƵĂƌǇ�ĞĂĐŚ�ǇĞĂƌ͕ �ĂŶĚ�ƚŚĞ�ƌĂŝŶǇ�ƐĞĂƐŽŶ�ŝƐ�ĨƌŽŵ�
:ƵůǇ�ƚŽ�KĐƚŽďĞƌ͕ �ĂŶĚ�ƉƌĞĐŝŽƵƐ�ƌĂŝŶ�ŝƐ�ďƌŽƵŐŚƚ�ďǇ�ƚŚĞ�ŵŽŶƐŽŽŶ͘Р

dŚĞ�ŵĂŝŶ�ƉƵƌƉŽƐĞ�ŽĨ�ŬŚĂĚŝŶ�ŝƐ�ƚŽ�ĐŽůůĞĐƚ�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ�ĨŽƌ�ĂŐƌŝĐƵůƚƵƌĂů�
ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ŝƌƌŝŐĂƟŽŶ͕�ǁŝƚŚ�ĂŶ�ĂĚĚŝƟŽŶĂů�ƉƵƌƉŽƐĞ�ƚŽ�ƉƌŽǀŝĚĞ�ĂŶĚ�
ƐƵƉƉůĞŵĞŶƚ�ŐƌŽƵŶĚǁĂƚĞƌ͘ С�<ŚĂĚŝŶ�ŝƐ�ŵĂŝŶůǇ�ĐŽŵƉŽƐĞĚ�ŽĨ�Ă�ƐŽŝů�
ĞŵďĂŶŬŵĞŶƚ�ĂĐƌŽƐƐ�Ă�ůĂƌŐĞ�ƐůŽƉĞ �͕ƐůƵŝĐĞƐ �͕ƐƉŝůůǁĂǇƐ �͕ĂŶĚ�ƐŚĂůůŽǁ�
ĚƵŐǁĞůů͘ ��ŵďĂŶŬŵĞŶƚƐ�ŵĂŝŶůǇ�ŝŶƚĞƌĐĞƉƚ�ƐƵƌĨĂĐĞ�ƌƵŶŽī͕�ĂŶĚ�ƐůƵŝĐĞƐ�
ĂŶĚ�ƐƉŝůůǁĂǇƐ�ĚŝƐĐŚĂƌŐĞ�ĞǆĐĞƐƐ�ǁĂƚĞƌ͕ �ǁŚŝůĞ�Ă�ĐŽŶŶĞĐƚĞĚ�ĚƵŐǁĞůů�ĐĂŶ�
ƉƌŽǀŝĚĞ�ƉĞŽƉůĞ�ǁŝƚŚ�ĐůĞĂŶ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ͘ Т  

dŚĞ�ƐŝǌĞ�ŽĨ�Ă�ŬŚĂĚŝŶ�ŝƐ�ďĂƐĞĚ�ŽŶ�ůŽĐĂů�ƌĂŝŶĨĂůů͕ �ƚŽƉŽŐƌĂƉŚŝĐĂů�ĨĞĂƚƵƌĞƐ͕�
ĂŶĚ�ƐŽŝů�ƚǇƉĞ �͘KŶ�ĂǀĞƌĂŐĞ �͕ƚŚĞ�ĂƌĞĂ�ŽĨ�ĂƌĂďůĞ�ůĂŶĚ�ŝŶ�ĞĂĐŚ�ŬŚĂĚŝŶ�ĂƌĞĂ�
ŝƐ�ϭϬͲϭϰ�ŚĞĐƚĂƌĞƐ �͕ƚŚĞ�ĂǀĞƌĂŐĞ�ĞŵďĂŶŬŵĞŶƚ�ŚĞŝŐŚƚ�ŝƐ�ϭ͘ϮͲϭ͘ϳ�ŵ �͕ƚŚĞ�
ǁŝĚƚŚ�ŝƐ�ϭ͘ϬͲϭ͘ϱ�ŵ �͕ĂŶĚ�ƚŚĞ�ůĞŶŐƚŚ�ŝƐ�ďĞƚǁĞĞŶ�ϭϬϬͲϯϬϬ�ŵ �͘hƐƵĂůůǇ�
ŽŶůǇ�ϱϬͲϲϬй�ŽĨ�ƚŚĞ�ǁĂƚĞƌ�ŝƐ�ƵƐĞĚ�ĨŽƌ�ĂŐƌŝĐƵůƚƵƌĂů�ĚĞǀĞůŽƉŵĞŶƚ͕�ĂŶĚ�
ƚŚĞ�ƌĞƐƚ�ŝƐ�ĞǀĂƉŽƌĂƚĞĚ�Žƌ�ƌĞĐŚĂƌŐĞƐ�ĂƋƵŝĨĞƌƐ �͘/Ŷ�ŽƌĚĞƌ�ƚŽ�ĂĐŚŝĞǀĞ�
ĞĸĐŝĞŶƚ�ĂŐƌŝĐƵůƚƵƌĂů�ƵƐĂŐĞ �͕ƚŚĞ�ƌĂƟŽ�ŽĨ�ĐĂƚĐŚŵĞŶƚ�ĂƌĞĂ�ƚŽ�ĐƌŽƉ�ĂƌĞĂ�
ŝƐ�ƵƐƵĂůůǇ�ďĞƚǁĞĞŶ�ϭϱ͗ϭ�ĂŶĚ�ϭϮ͗ϭ͘У

dŚĞ�ŬŚĂĚŝŶ�ƐǇƐƚĞŵ�ŚĂƐ�Ă�ůŽŶŐ�ŚŝƐƚŽƌǇ͘ ��ĐĐŽƌĚŝŶŐ�ƚŽ�Ă�ƌĞƉŽƌƚ�ďǇ�ƚŚĞ�
�ĞŶƚƌĞ�ĨŽƌ�̂ ĐŝĞŶĐĞ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚ͕�ŬŚĂĚŝŶƐ�ǁĞƌĞ�ĮƌƐƚ�ĚĞƐŝŐŶĞĚ�ďǇ�
ƚŚĞ�WĂůŝǁĂů��ƌĂŚŵŝŶƐ�ŽĨ�:ĂŝƐĂůŵĞƌ�ŝŶ�ƚŚĞ�ϭϱƚŚ�ĐĞŶƚƵƌǇ �͘,ŽǁĞǀĞƌ �͕
ĂƌŽƵŶĚ�ϰϱϬϬ���� �͕ƚŚĞ�ƉĞŽƉůĞ�ŽĨ�hƌ�;ƉƌĞƐĞŶƚ�/ƌĂƋͿ�ĐƌĞĂƚĞĚ�Ă�ƐŝŵŝůĂƌ�
ŝƌƌŝŐĂƟŽŶ�ƐǇƐƚĞŵ͕�ĨŽůůŽǁĞĚ�ďǇ�ƚŚĞ�EĂďĂƚĞĂŶƐ�ůŝǀŝŶŐ�ŝŶ�ƚŚĞ�DŝĚĚůĞ��ĂƐƚ͘�
��ƐŝŵŝůĂƌ�ƐǇƐƚĞŵ�ǁĂƐ�ƉƌĂĐƟƐĞĚ�ϰ͕ϬϬϬ�ǇĞĂƌƐ�ĂŐŽ�ŝŶ�ƚŚĞ�EĞŐĞǀ�ĚĞƐĞƌƚ �͕
ĂŶĚ�ŝŶ�ƐŽƵƚŚǁĞƐƚĞƌŶ��ŽůŽƌĂĚŽ�ϱϬϬ�ǇĞĂƌƐ�ĂŐŽ͘Ф
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Urban System

��ŬŚĂĚŝŶ�ŝƐ�ŐĞŶĞƌĂůůǇ�ůŽĐĂƚĞĚ�ďĞůŽǁ�ƚŚĞ�ĐŝƚǇ͕ �ƐƵƌƌŽƵŶĚĞĚ�ďǇ�ůĂƌŐĞ�
ƚĞƌƌĂŝŶ�ŇƵĐƚƵĂƟŽŶƐ͘�/ƚ�ĂůƐŽ�ŝƐ�ůŝŶŬĞĚ�ƚŽ�ŵĂŶǇ�ŽƚŚĞƌ�ǁĂƚĞƌ�ƐǇƐƚĞŵƐ͕�
ƐƵĐŚ�ĂƐ�ũŽŚĂĚ͕�ƐƚĞƉǁĞůů͕�ŬƵŝƐ͕�ŬƵŶĚ�ĂŶĚ�ƚĂŶŬĂ͘

��:ŽŚĂĚ�ŝƐ�Ă�ǁĂƚĞƌ�ƚĂŶŬ�ĨŽƌ�ĐŽůůĞĐƟŶŐ�ĂŶĚ�ƐƚŽƌŝŶŐ�ƌĂŝŶǁĂͲ
ƚĞƌ�ĨŽƌ�ĚƌŝŶŬŝŶŐ͘�dŚĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�:ŽŚĂĚ�ŝƐ�ƐŝŵŝůĂƌ�ĂƐ�
<ŚĂĚŝŶ͘Х 

Johad Stepwell Kuis/Beris 

��^ƚĞƉǁĞůů�ĐŽůůĞĐƚƐ�ǁĂƚĞƌ�ĨƌŽŵ�ƚŚĞ�ǁĂƚĞƌ�ƚĂďůĞ�ƚŽ�
ƉƌŽǀŝĚĞ�ĚƌŝŶŬŝŶŐ�ĂŶĚ�ǁĂƐŚŝŶŐ�ǁĂƚĞƌ͘ �<ŚĂĚŝŶƐ�ƐƵƉƉŽƌƚ�
ƚŚŝƐ�ƐǇƐƚĞŵ͘Ц

��<ƵŝƐ�ŝƐ�ĂϭϬͲϭϮ�ŵ�ĚĞĞƉ�Ɖŝƚ�ĚƵŐ�ŶĞĂƌ�ƚĂŶŬƐ�ƚŽ�ĐŽůůĞĐƚ�
ƐĞĞƉĂŐĞ͘�dŚĞ�ǁĂƚĞƌ�ŝŶ�ŬƵŝƐ�ŝƐ�ŵŽƐƚůǇ�ƵƐĞĚ�ĂƐ�ƚŚĞ�ůĂƐƚ�
ǁĂƚĞƌ�ƌĞƐŽƵƌĐĞƐ�ŝŶ�ĐƌŝƐŝƐ�ƐŝƚƵĂƟŽŶƐ͘�<ŚĂĚŝŶŐƐ�ƐƵƉƉŽƌƚ�
ƚŚŝƐ�ƐǇƐƚĞŵ͘Ч

B

A B C

E D C

KHADIN

WůĂŶ�ŽĨ�<ŚĂĚŝŶ�^ǇƐƚĞŵ�ŝŶ�:ĂŝƐĂůŵĞƌ <ŚĂĚŝŶ�^ǇƐƚĞŵ

�ĂƚĐŚŵĞŶƚ�

^ƚƌĞĂŵtĂƚĞƌ�&ůŽǁ

^ĞƩůĞŵĞŶƚ��dĞƌƌĂĐĞƐ&ĂƌŵŝŶŐ�ZŝǀĞƌ�ƵŶĚ

Kund/Kundi

Khadin

Tanka 

��<ƵŝƐ�ŝƐ�ĂϭϬͲϭϮ�ŵ�ĚĞĞƉ�Ɖŝƚ�ĚƵŐ�ŶĞĂƌ�ƚĂŶŬƐ�ƚŽ�ĐŽůůĞĐƚ�
ƐĞĞƉĂŐĞ͘�dŚĞ�ǁĂƚĞƌ�ŝŶ�ŬƵŝƐ�ŝƐ�ŵŽƐƚůǇ�ƵƐĞĚ�ĂƐ�ƚŚĞ�ůĂƐƚ�
ǁĂƚĞƌ�ƌĞƐŽƵƌĐĞƐ�ŝŶ�ĐƌŝƐŝƐ�ƐŝƚƵĂƟŽŶƐ͘�<ŚĂĚŝŶŐƐ�ƐƵƉƉŽƌƚ�
ƚŚŝƐ�ƐǇƐƚĞŵ͘Ч

��<ƵŶĚ�Žƌ�<ƵŶĚŝ�ůŽŽŬƐ�ůŝŬĞ�ĂŶ�ƵƉƚƵƌŶĞĚ�ĐƵƉ�ŶĞƐƚůŝŶŐ�ŝŶ�Ă�
ƐĂƵĐĞƌ͘ �dŚĞƐĞ�ƐƚƌƵĐƚƵƌĞƐ�ŚĂƌǀĞƐƚ�ƌĂŝŶǁĂƚĞƌ�ĨŽƌ�ĚƌŝŶŬŝŶŐ�
ĂŶĚ�ǁĂƐŚŝŶŐ͘ПО 

dĂŶŬĂ�;ƐŵĂůů�ƚĂŶŬͿ�ŝƐ�ƵƐƵĂůůǇ�ĂŶ�ƵŶĚĞƌŐƌŽƵŶĚ�ƚĂŶŬ�ĨŽƵŶĚ�
ŝŶ��ŝŬĂŶĞƌ�ŚŽƵƐĞƐ͘�dŚĞǇ�ĂƌĞ�ďƵŝůƚ�ŝŶ�ƚŚĞ�ŵĂŝŶ�ŚŽƵƐĞ�Žƌ�
ǇĂƌĚ�ƚŽ�ĐŽůůĞĐƚ�ƌĂŝŶǁĂƚĞƌ�ĨŽƌ�ĚƌŝŶŬŝŶŐ͘ПП

1

2

3

1 2 3

A
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A
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KHADIN

Software

dŚĞ�ŬŚĂĚŝŶ�ƐǇƐƚĞŵ�ĐĂŶ�ƐŽůǀĞ�ĐŽŵƉůĞǆ�ůĂŶĚ�ƉƌŽďůĞŵƐ�ǁŝƚŚ�ŵƵůƟƉůĞ�
ďĞŶĞĮƚƐ͘��ƵƌŝŶŐ�ŵŽŶƐŽŽŶ�ƌĂŝŶƐ͕�Ă�ůĂƌŐĞ�ĂŵŽƵŶƚ�ŽĨ�ƌƵŶŽī�ĨƌŽŵ�ŚŝůůƐ�
ĂŶĚ�ŐƌĂǀĞů�ŚŝŐŚůĂŶĚƐ�ǁŝůů�ďĞ�ďůŽĐŬĞĚ�ďǇ�ƚŚĞ�ĞŵďĂŶŬŵĞŶƚ͕�ĐĂƵƐŝŶŐ�
ǁĂƚĞƌ�ƚŽ�ƉŽŽů�ŝŶ�ƚŚĞ�<ŚĂĚŝŶ�ĂƌĞĂ͘�dŚŝƐ�ǁĂƚĞƌ�ǁŝůů�ƉĞŶĞƚƌĂƚĞ�ŝŶƚŽ�ƚŚĞ�
ƐŽŝů�ĂŶĚ�ŝŶĐƌĞĂƐĞ�ŝƚƐ�ǁĂƚĞƌ�ĐŽŶƚĞŶƚ͘�/ƚ�ĂůƐŽ�ƚĂŬĞƐ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ĨĞƌƟůĞ�
ƐĞĚŝŵĞŶƚ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƐŽŝů�ĨĞƌƟůŝƚǇ͘ �dŚĞ�ƐůƵŝĐĞ�Žƌ�ƐƉŝůůǁĂǇ�ƚŚĞŶ�ƌĞůĞĂƐĞƐ�
ĞǆĐĞƐƐ�ǁĂƚĞƌ͕ �ǁŚŝĐŚ�ĐĂŶ�ďĞ�ĐŽůůĞĐƚĞĚ�ŝŶƚŽ�ƚŚĞ�ĚŽǁŶƐƚƌĞĂŵ�ĐĂƚĐŚͲ
ŵĞŶƚ�ƐǇƐƚĞŵ�Žƌ�ƵƐĞĚ�ĨŽƌ�ŝƌƌŝŐĂƟŽŶ͘�dŚĞ�ĐƌŽƉƐ�ĐĂŶ�ƚŚĞŶ�ŐƌŽǁ�ŝŶ�ŵŽŝƐƚ�
ƐŽŝů͘�dŚĞ�ƐŽŝů�ŝŶ�ƚŚŝƐ�ĂƌĞĂ�ĐŽŶƚĂŝŶƐ�ƐĂůŝŶŝƚǇ͕ �ǁŚŝĐŚ�ŝƐ�ƵƐƵĂůůǇ�Ă�ƉƌŽďůĞŵ�
ŝŶ�ĚƌǇůĂŶĚ�ŝƌƌŝŐĂƟŽŶ͕�ďƵƚ�ƐĞĂƐŽŶĂů�ŇƵƐŚŝŶŐ�ŽĨ�ǁĂƚĞƌ�ŝŶ�ƚŚĞ�ŬŚĂĚŝŶ�
ĂƌĞĂ�ĐĂŶ�ĞīĞĐƟǀĞůǇ�ƌĞĚƵĐĞ�ƐŽŝů�ƐĂůŝŶŝƚǇ͘ �<ŚĂĚŝŶƐ�ĂƌĞ�ĂůƐŽ�ĂŶ�ĞīĞĐƟǀĞ�
ƐƵƉƉůĞŵĞŶƚ�ƚŽ�ŐƌŽƵŶĚǁĂƚĞƌ͕ �ĂƐ�ƚŚĞǇ�ĐĂŶ�ƌĂŝƐĞ�ƚŚĞ�ŐƌŽƵŶĚǁĂƚĞƌ�
ůĞǀĞů͘�^Ž�ďĞůŽǁ�ƚŚĞ�ĞŵďĂŶŬŵĞŶƚ͕�ƚŚĞ�ĞƐƚĂďůŝƐŚŵĞŶƚ�ŽĨ�Ă�ĚƵŐǁĞůů�
ĐĂŶ�ĞīĞĐƟǀĞůǇ�ƵƐĞ�ŐƌŽƵŶĚǁĂƚĞƌ�ƚŽ�ƉƌŽǀŝĚĞ�ƉĞŽƉůĞ�ǁŝƚŚ�ĚƌŝŶŬŝŶŐ�
ǁĂƚĞƌ͘ ПР

dŚĞ�ŬŚĂĚŝŶ�ƐǇƐƚĞŵ�ŚĂƐ�ŚŝŐŚ�ĞĐŽŶŽŵŝĐ�ĂŶĚ�ĞĐŽůŽŐŝĐĂů�ǀĂůƵĞ͕�ĂŶĚ�ĂůƐŽ�
ƉƌŽǀŝĚĞƐ�Ă�ƐŽĐŝĂů�ƉůĂĐĞ�ĨŽƌ�ƉĞŽƉůĞ͘�

�ĐŽŶŽŵŝĐ͗�dŚĞ�ŬŚĂĚŝŶ�ƐǇƐƚĞŵ�ƉƌŽǀŝĚĞƐ�ŝƌƌŝŐĂƟŽŶ�ǁĂƚĞƌ�ĨŽƌ�ĂŐƌŝĐƵůͲ
ƚƵƌĞ͕�ĨĞƌƟůĞ�ĂŶĚ�ŵŽŝƐƚ�ƐŽŝů͕�ĂŶĚ�ƌĞĚƵĐĞƐ�ƐŽŝů�ƐĂůŝŶŝƚǇ͘ �dŚĞƌĞĨŽƌĞ͕�ŝƚ�ĐĂŶ�
ŐĞŶĞƌĂůůǇ�ŝŶĐƌĞĂƐĞ�ĂŐƌŝĐƵůƚƵƌĂů�ŽƵƚƉƵƚ�ďǇ�ϯͲϰ�ƟŵĞƐ͕�ĂŶĚ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�
ƚǇƉĞƐ�ŽĨ�ĐƌŽƉƐ�ŐƌŽǁŶ͘�dŚŝƐ�ĞŶƐƵƌĞƐ�ƚŚĂƚ�ĨĂƌŵĞƌƐ�ŐƌŽǁ�Ăƚ�ůĞĂƐƚ�ŽŶĞ�
ĐƌŽƉ͕�ĞǀĞŶ�ŝŶ�ǀĞƌǇ�ĚƌǇ�ĂƌĞĂƐ͘�dŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ĐŽƐƚ�ŽĨ�Ă�ƐŝŶŐůĞ�ŬŚĂĚŝŶ�
ŝƐ�ŐĞŶĞƌĂůůǇ�ďĞƚǁĞĞŶ�ϭϮϱͲϭϳϱ�h^�͕�ďƵƚ�ƚŚĞ�ĂŐƌŝĐƵůƚƵƌĂů�ǀĂůƵĞ�ŝƚ�
ĐƌĞĂƚĞƐ�ĐĂŶ�ƉĂǇ�ĨŽƌ�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ĐŽƐƚ�ǁŝƚŚŝŶ�ƚŚƌĞĞ�ƚŽ�ĮǀĞ�ǇĞĂƌƐ͘ПС

�ĐŽůŽŐŝĐĂů͗�dŚĞ�ŬŚĂĚŝŶ�ƐǇƐƚĞŵ�ĐĂŶ�ĂůůĞǀŝĂƚĞ�ƚŚĞ�ƉƌŽďůĞŵ�ŽĨ�ƐŽŝů�
ĞƌŽƐŝŽŶ�ĂŶĚ�ŝŶĐƌĞĂƐĞ�ǀĞŐĞƚĂƟŽŶ�ĐŽǀĞƌĂŐĞ�ďǇ�ŝŶĐƌĞĂƐŝŶŐ�ƐŽŝů�
ŵŽŝƐƚƵƌĞ�ĐŽŶƚĞŶƚ͘�dŚŝƐ�ĐĂŶ�ĂůƐŽ�ƉƌŽǀŝĚĞ�Ă�ŐŽŽĚ�ŚĂďŝƚĂƚ�ĨŽƌ�ǁŝůĚůŝĨĞ͘ПТ

^ŽĐŝĂů͗�<ŚĂĚŝŶƐ�ƉƌŽǀŝĚĞ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ƚŽ�ĐŽŵŵƵŶŝĐĂƚĞ�ĂŶĚ�ŐĂƚŚĞƌ�
ĚƵƌŝŶŐ�ǁĂƚĞƌ�ĐŽůůĞĐƟŶŐ�ĂŶĚ�ĂŐƌŝĐƵůƚƵƌĂů�ĂĐƟǀŝĞƐ͘

:ƵŶĞ�Θ�:ƵůǇ

�Ɖƌŝů�Θ�DĂǇ

DĂƌĐŚ

^ĞƉƚĞŵďĞƌ�Θ�KĐƚŽďĞƌ

KHADIN

Halus Satriawan, Zahrul Fuady, & Agusni Agusni. (2017). “Soil Conservation Techniques in Oil Palm Cultivation for Sustainable 
Agriculture”. Journal of Natural Resources and Environmental Management, 7(2), 178–183. https://doi.org/10.29244/-
jpsl.7.2.178-183

Prasad, R., Mertia, R., & Narain, P. (2004). “Khadin cultivation: a traditional runo! farming system in Indian Desert needs 
sustainable management”. Journal of Arid Environments, 58(1), 87–96. https://doi.org/10.1016/S0140-1963(03)00105-8

Khan, M. (n.d.). “Structure, production attributes and management strategies in a traditional extensive agroforestry system in an arid 
region watershed of India. Forests, Trees and Livelihoods”., 16(3), 227–246. https://doi.org/info:doi/

Bruins, H. (n.d.). “Ancient desert agriculture in the Negev and climate-zone boundary changes during average, wet and drought 
years. Journal of Arid Environments”, 86(C), 28–42. https://doi.org/info:doi/

New Technologies for Archaeology: Multidisciplinary Investigations in Palpa and Nasca, Peru. (2009). https://-
doi.org/10.1007/978-3-540-87438-6

Kolarkar, A., Murthy, K., Singh, N., & Kolarkar, A. (1983). “Khadin’’-a Method of Harvesting Water for Agriculture in the "ar 
Desert. Journal of Arid Environments”, 6, 59–59. Retrieved from http://search.proquest.com/docview/14176521/

Centre for Science and Environment. A Look at India’s Water Harvesting Practices. Retrieved from http://www.rainwaterharvest-
ing.org/Rural/Traditional2.htm#

“Khadins - providing agriculture in the driest climates”. Retrieved from https://www.geo.fu-berlin.de/en/v/iwmnetwork/learning_-
content/_archive/higher_education/ressource_water/03_management/04_harvesting/khadins.html

Sangita. (2007). “Khadin-"e Traditional Water Harvesting System”. Retrieved from http://dldavsbscience-
world.blo-spot.com/2008/01/khadin-traditional-water-harvesting.html

https://brainly.in/question/1719486

J. Hussain, I. Husain, & M. Arif. (2014). “Water resources management: traditional technology and communities as part of the
solution”. Proceedings of the International Association of Hydrological Sciences, 364, 236–242. https://doi.org/10.5194/pi-
ahs-364-236-2014

1 Kolarkar, A., Murthy, K., Singh, N., & Kolarkar, A.. “Khadin’’-a Method of Harvesting Water for Agriculture in the "ar Desert” 
(1983).

2 Kolarkar, A., Murthy, K., Singh, N., & Kolarkar, A.. “Khadin’’-a Method of Harvesting Water for Agriculture in the "ar Desert” 
(1983).

3 Centre for Science and Environment. “A Look at India’s Water Harvesting Practices”.

4 Centre for Science and Environment. “A Look at India’s Water Harvesting Practices”.

5 Sangita. “Khadin-"e Traditional Water Harvesting System” (2007).

6 Centre for Science and Environment. “A Look at India’s Water Harvesting Practices”.

7 https://brainly.in/question/1719486

8 Centre for Science and Environment. “A Look at India’s Water Harvesting Practices”.

9 J. Hussain, I. Husain, & M. Arif. “Water resources management: traditional technology and communities as part of the solution” 
(2014).

10 Centre for Science and Environment. “A Look at India’s Water Harvesting Practices”.

11 J. Hussain, I. Husain, & M. Arif. “Water resources management: traditional technology and communities as part of the solution” 
(2014).

12 Sangita. “Khadin-"e Traditional Water Harvesting System” (2007).

13 Sangita. “Khadin-"e Traditional Water Harvesting System” (2007).

14 Sangita. “Khadin-"e Traditional Water Harvesting System” (2007).

Bibliography and Links:

Notes

Wu, Jing
Student Contributor:

53 54



M
A
M
A
N
TE
O

Sustainable Land Art 
that IncreaseV 1DWXUDO
Water Flow �����
In Dry Season
DĂŵĂŶƚĞŽ͕�Žƌ��ŵƵŶĂƐ�ŝƐ�Ă�ƉƌĞͲĐŽůƵŵďŝĂŶ�ǁĂƚĞƌ�ƌƵŶŽīͲĚĞůĂǇŝŶŐ͕�ŚĂƌǀĞƐƟŶŐ�ĂŶĚ�
ŝŶĮůƚƌĂƟŽŶ�ƐǇƐƚĞŵ�ƚŚĂƚ�ĐĂŶ�ƚƌĂŶƐƉŽƌƚ�ǁĂƚĞƌ�ƚŽ�ĚŝīĞƌĞŶƚ�ǁĂƚĞƌƐŚĞĚ�ĂŶĚ�ƐƵƐƚĂŝŶĂďůǇ�
ĂŶĚ�ĞīĞĐƚŝǀĞůǇ�ŝŶĐƌĞĂƐĞƐ�ŶĂƚƵƌĂů�ǁĂƚĞƌ�ǁĂƚĞƌ�ŇŽǁ�ŝŶ�ĚƌǇ�ƐĞĂƐŽŶ͘

WŚŽƚŽ͗�ƐŚŽǁƐ�ƚŚĞ�ƉĂƌƚ�ŽĨ�ƚŚĞ�DĂŵĂŶƚĞŽ�ƐǇƐƚĞŵ�ĐĂůůĞĚ�ĚŝǀĞƌƐŝŽŶ�ĐĂŶĂů͘�/ƚ�ůĞĚ�ǁĂƚĞƌ�ĂǁĂǇ�ĨƌŽŵ�ƚŚĞ�ĂƌƌŽǇŽ�ƚŽ�ƚŚĞ�ŝŶĮůƚƌĂƟŽŶ�ĂƌĞĂ͘1

catchment conveyance infiltration ritual storage
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͞�ŽŵƉůĞǆ��ŶĚĞĂŶ�ƚŽƉŽŐƌĂƉŚǇ�ĐƌĞĂƚĞƐ�ĞǆƚƌĞŵĞ�ƐƉĂƟĂůͲƚĞŵƉŽƌĂů�ŐƌĂĚŝĞŶƚƐ�ŝŶ�ƉƌĞĐŝƉŝƚĂƟŽŶ͟�5

WƌĞĐŝƉŝƚĂƟŽŶ�Ăƚ�ƚŚĞ��ŶĚĞƐ�ŵŽƵŶƚĂŝŶƐ�ĚĞĐƌĞĂƐĞƐ�ĨƌŽŵ�ĞĂƐƚ�ƚŽ�ǁĞƐƚ͘�dŚĞ�ƚŽǁĞƌŝŶŐ��ŶĚĞƐ�ŵŽƵŶƚĂŝŶƐ�ďůŽĐŬ�ƚŚĞ�ǁĂƌŵ�ĂŶĚ�ŵŽŝƐƚ�ǁŝŶĚƐ�ĨƌŽŵ�ƚŚĞ�
�ŵĂǌŽŶ�ďĂƐŝŶ�Ăƚ�ƚŚĞ�ĞĂƐƚ�ĚƵƌŝŶŐ�ƚŚĞ�ŵŽŶƐŽŽŶ�ƐĞĂƐŽŶ͕�ĂŶĚ�ĐƌĞĂƚĞ�Ă�ƐƚƌŽŶŐ�ĂůƟƚƵĚŝŶĂů�ƉƌĞĐŝƉŝƚĂƟŽŶ�ŐƌĂĚŝĞŶƚ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�Ăƚ�ƚŚĞ�ǁĞƐƚ͕�ĂůŽŶŐ�ĐŽĂƐƚĂů�
ƌĞŐŝŽŶ�ŽĨ�WĞƌƵ͕�ƚŚĞ�ŝŶƚĞƌƚƌŽƉŝĐĂů�ĐŽŶǀĞƌŐĞŶĐĞ�ǌŽŶĞ�ĂŶĚ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƚŚĞ�ĐŽůĚ�,ƵŵďŽůĚƚ�ĐƵƌƌĞŶƚ�ĂŶĚ�ƚŚĞ�ƐƵďƚƌŽƉŝĐĂů�ĂŶƟĐǇĐůŽŶĞ�ĂƌŽƵŶĚ�ƚŚĞ�
ƐŽƵƚŚĞĂƐƚ�WĂĐŝĮĐ�KĐĞĂŶ�ƉƌŽĚƵĐĞ�ĂƌŝĚ�ĐŽŶĚŝƟŽŶ͘

/Ŷ�ϲϬϬ��͕�Ă�ƉƌĞͲ/ŶĐĂ�ĂŐƌŽƉĂƐƚŽƌĂů�ĐŽŵŵƵŶŝƚǇ�Ăƚ�,ƵĂŵĂŶƚĂŶŐĂ͕�Ăƚ�ĞůĞǀĂƟŽŶ�ŽĨ�ϯ͕ϯϬϬŵ�ĂďŽǀĞ�ƐĞĂ�ůĞǀĞů͕�ŝŶǀĞŶƚĞĚ�Ă�ǁĂƚĞƌ�ƌƵŶŽīͲĚĞůĂǇŝŶŐ͕�
ŝŶĮůƚƌĂƟŽŶ�ĂŶĚ�ŚĂƌǀĞƐƟŶŐ�ƐǇƐƚĞŵ�ƚŽ�ŝŶĐƌĞĂƐĞ�ǁĂƚĞƌ�ƐĞĐƵƌŝƚǇ�ĨŽƌ�ŝƌƌŝŐĂƟŽŶ�ĚƵƌŝŶŐ�ƚŚĞ�ĚƌǇ�ƐĞĂƐŽŶ͘ϲ

Water Runoff-delaying, Detouring, Infiltration And Harvesting System In "e Andes Mountains

DĂƉ�ŽĨ�ƚŚĞ�ŵĂŵĂŶƚĞŽ�ƐǇƐƚĞŵ�ŝŶ�,ƵĂŵĂŶƚĂŶŐĂ͘7

MAMANTEO�
DĂŵĂŶƚĞŽ͕�Žƌ��ŵƵŶĂƐ�ŝƐ�Ă�ƉƌĞͲĐŽůƵŵďŝĂŶ�ǁĂƚĞƌ�ƌƵŶŽīͲĚĞůĂǇŝŶŐ͕�ŚĂƌǀĞƐƟŶŐ�ĂŶĚ�
ŝŶĮůƚƌĂƟŽŶ�ƐǇƐƚĞŵ�ƵƐĞĚ�ŝŶ�,ƵĂŵĂŶƚĂŶŐĂ�ŝŶ�ƚŚĞ��ŶĚĞĂŶ�ŚŝŐŚůĂŶĚƐ�ŶĞĂƌ�>ŝŵĂ͕�WĞƌƵ͘2

DĂŵĂŶƚĞŽ��Ͳ�^ƉĂŶŝƐŚ�ĨŽƌ�ďƌĞĂƐƞĞĞĚŝŶŐ3

�ŵƵŶĂƐ�ʹ�YƵĞĐŚƵĂ�ĨŽƌ�ƌĞƚĂŝŶŝŶŐ4
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DĂŵĂŶƚĞŽ�ƐǇƐƚĞŵϭϬ͕ϭϭ�

ϭ͘ tĂƚĞƌ�ƐƵƉƉůǇ�ŝŶ�ĚƌǇ�ƐĞĂƐŽŶ͗�ƚŚĞ�ƌĞƐŝĚĞŶĐĞ�ƟŵĞ�ďĞƚǁĞĞŶ
ŝŶĮůƚƌĂƟŽŶ�ĐĂŶĂůƐ�ĂŶĚ�ĚŽǁŶƐůŽƉĞ�ƐƉƌŝŶŐƐ�ŝƐ�Ϯ�ǁĞĞŬƐ�ƚŽ�ϴ�ŵŽŶƚŚƐ�ĂŶĚ
Ă�ŵĞĂŶ�ƟŵĞ�ŽĨ�ϰϱ�ĚĂǇƐϴ͕�ŝŶĐƌĞĂƐŝŶŐ�ϯйͲϱϱϰй�ŽĨ�ŶĂƚƵƌĂů�ĚƌǇ�ƐĞĂƐŽŶ
ŇŽǁ͘9

Ϯ͘ 'ƌŽƵŶĚǁĂƚĞƌ�ƌĞĐŚĂƌŐĞ

ϯ͘ tĂƚĞƌ�ƉĞƌĐŽůĂƟŽŶ

Benefits of Mamanteo

MAMANTEO hardware
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MAMANTEO hardware & software
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catchment conveyance in! ltration ritual storage

Stepwells are water suppy systems in India, especially in Gujarat and Rajastan. 
They can collect drinking water from groundwater, and also can provide public 
ŐĂƚŚĞƌŝŶŐ�ƐƉĂĐĞƐ�ĂŶĚ�ƌĞŐůŝŽƵƐ�ĂĐƟǀŝƟĞƐ�ƐƉĂĐĞƐ�ĨŽƌ�Ăůů͘

Monumental Sunken 
Plaza Providing Drinking
Water at all

ŚƩƉƐ͗ͬͬďůĂŝŶĞŚĂƌƌŝŶŐƚŽŶ͘ƉŚŽƚŽƐŚĞůƚĞƌ͘ ĐŽŵͬŐĂůůĞƌǇͲŝŵĂŐĞͬ'ϬϬϬϬ�ϰŵ&Ĩ^ϲ�ĐZYͬ/ϬϬϬϬW/zǇϳĂyϳƐŬDͬϯϱ͘

The idea of  perfection in this 
imperfect world

Paradise garden is a slice of heaven in the arid region, part of a larger infrastructure system that  
allows in!ltration and stores water inside a walled garden. A modular design that is easy to replicate and 
soothing to the eye with symmetry. Garden in arid climate with cooler micro climate.
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WŚŽƚŽ͗�EĂŐŚƐŚͲĞͲ:ĂŚĂŶ�^Ƌ͘�/ƐĨĂŚĂŶ͕�ϭϱϵϴ͘

catchment conveyance infiltration ritual storage
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EN �ĞĮŶŝƟŽŶ�ʹ���ƉĂƌĂĚŝƐĞ�ŐĂƌĚĞŶ�ŝƐ�Ă�ŐĂƌĚĞŶ�ƐƚǇůĞ�ƐƚĂƌƚĞĚ�ŝŶ�WĞƌƐŝĂ͘�dŚĞ�ŐĂƌĚĞŶ�ŝƐ�ŐĞŶĞƌĂůůǇ�ǁĂůůĞĚ�Žƌ�ŚĞĚŐĞĚ͕�ŚĂƐ�Ă�ƐǇŵŵĞƚƌŝĐĂů�ĚĞƐŝŐŶ�ǁŝƚŚ�ǁĂƚĞƌ�ƌƵŶŶŝŶŐ�ŝŶ�
rills or canals to the center. П

�ƚǇŵŽůŽŐǇ�ʹ�WĂƌĂĚŝƐĞ�ŐĂƌĚĞŶ�ŝƐ�Ă�ĐŽŵƉŽƵŶĚ�ŽĨ�͞ƉĂŝƌŝ͟�ƚŚĂƚ�ŝƐ�ĂƌŽƵŶĚ�ĂŶĚ�͞ĚĂĞǌĂ͟�Žƌ�͞Ěŝǌ͟�ƚŚĂƚ�ŝƐ�ǁĂůů�Žƌ�Ă�ƐŚĂƉĞ�ƚŽ�ĞŶĐůŽƐĞ�ŝƚ͘�Р
͞dŚĞ�ƚĞƌŵ�ΗŐĂƌĚĞŶΗ�ŽƌŝŐŝŶĂůůǇ�ŵĞĂŶƚ�Ă�ƉŝĞĐĞ�ŽĨ�ůĂŶĚ͕�ƐŚĂƌĞ͕�ŚĞŝƌ͕ �ƉŽƌƟŽŶ͕�ĂŶĚ�ƉƌŽĮƚ͘�/ƚ�ƌĞĨĞƌƌĞĚ�ƚŽ�Ă�ƉůĂŶƚĂƟŽŶ�ŽĨ�ƚƌĞĞƐ͕�ďƵƐŚĞƐ͕�Žƌ�ĞǀĞŶ�ƐŽǁŶ�
ƉůĂŶƚƐ͘͟ �Η�ŽƌƌŽǁĞĚ�ĨƌŽŵ�DĞĚŝĂŶ�WĂƌĂĚĂĞǌĂ͕�ŵĞĂŶŝŶŐ�ŐĂƌĚĞŶ͘�dŚĞ�WĞƌƐŝĂŶ�ƚĞƌŵ�ŵĞĂŶŝŶŐ�WĂůŝǌ͕�ĂŶĚ�ƚŚĞ�ĂƌĂďŝĐŝǌĞĚ�&ĞƌĚŽǁƐ�ĂƌĞ�ĂůƐŽ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚŝƐ�ƚĞƌŵ͘Η�С 

�ǀŽůƵƟŽŶͲ�WĂƌĂĚŝƐĞ�ŐĂƌĚĞŶ�ĚĂƚĞƐ�ďĂĐŬ�ƚŽ�ϱϮϵ����ǁŝƚŚ�ŬŝŶŐ��ǇƌƵƐ͘�dŚĞ�ŵŽƐƚ�ƚƌĂĚŝƟŽŶĂů�ĨŽƌŵ�ŽĨ�ƉĂƌĂĚŝƐĞ�ŐĂƌĚĞŶ�ŝƐ�ĐĂůůĞĚ��ŚĂƌďĂŐŚ�ĂŶĚ�ƚŚĞ�ǁŽƌĚ�ŝƐ�/ŶĚŽͲWĞƌƐŝĂŶ�
ĂŶĚ�ƉĞƌƐŝĂŶ�ŽƌŝŐŝŶ͘��ŚĂƌďĂŐŚ�ĂŶ�/ƐůĂŵŝĐ�ƋƵĂĚƌŝůĂƚĞƌĂů�ŐĂƌĚĞŶ�ďĂƐĞĚ�
ŽŶ�ŚŽǁ�ƉĂƌĂĚŝƐĞ�ŝƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�ƚŚĞ�YƵƌĂŶ͘�Т 
/Ŷ�/ƐůĂŵ͕�ŐĂƌĚĞŶƐ�ďĞĐĂŵĞ�ƐĂĐƌĞĚ�ƉůĂĐĞƐ�ĨŽƌ�ĐŽŶƚĞŵƉůĂƟŽŶ�ĂŶĚ�ƐƉŝƌŝƚƵĂů�ŶŽƵƌŝƐŚŵĞŶƚ�ĂŶĚ�ƚŚĞƌĞ�ŝƐ�
Ă�ƌĞƐĞŵďůĂŶĐĞ�ƚŽ�ƚŚĞ�ŐĂƌĚĞŶ�ŽĨ��ĚĞŶ͘��ĞŶƚƵƌŝĞƐ�ůĂƚĞƌ͕ �ŐĂƌĚĞŶƐ�ŚĂǀĞ�ďĞĐŽŵĞ�ƐĞƫŶŐƐ�ĨŽƌ�
romance and pleasure.У

 
 

PARADISE GARDEN

Hardware

Natural physical conditions
The paradise garden is walled to provide refuge from the hot winds. 
The arrangement of transverse walks, channels, pools and pavilion, nestled 
inside a courtyard for private use can be extended over a larger area by series of 
ƐƋƵĂƌĞƐ�;ϲ͕�ϴ͕�ϭϬ�Žƌ�ŵŽƌĞͿ�ĂůŽŶŐ�ƚŚĞ�ĐĞŶƚƌĂů�ĂǆŝƐ͘�
dŚĞƌĞ�ŝƐ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�WĞƌƐŝĂŶ�ĂŶĚ��ƵƌŽƉĞĂŶ�'ĂƌĚĞŶƐ�
ǁŚŝĐŚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚǁŽ�ĚŝƐƟŶĐƚ�ĂŶĚ�ĚŝīĞƌĞŶƚ�ŝĚĞŽůŽŐŝĞƐ͗�ŽŶĞ�ůŽŽŬƐ�Ăƚ�ĞĂƌƚŚ�ĂŶĚ�
the other observes the sky. Х
The garden design consists of one great walk and runs in a straight line with 
rows of planters on the side with a basin of water in center.

Water courses form along a principle axis and secondary axes of the main 
ŐĂƌĚĞŶ�Ăƚ�WĂƐĂƌŐĂĚĂĞ͘
ZŝŐŚƚ�ĂŶŐůĞƐ�ĂŶĚ�ƐŚĂƌƉ�ĞĚŐĞƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ĂŝĚ�ŝƌƌŝŐĂƟŽŶ�ĐĂŶĂůƐ�ĂŶĚ�ĐŚĂŶŶĞů�
ƉĞƌŝŽĚŝĐ�ŇŽŽĚŝŶŐ͘�Ф

ZĞŐŝŽŶĂů�ĐůŝŵĂƚĞ͗��ƌŝĚ

WĂƌĂĚŝƐĞ�ŐĂƌĚĞŶƐ�ǁĞƌĞ�ŐĞŶĞƌĂůůǇ�ďƵŝůƚ�ŝŶ�ĂƌĞĂƐ�ǁŝƚŚ�ůŝƩůĞ�ƌĂŝŶĨĂůů�ŽĨ�ϱͲϮϱĐŵ�ƉĞƌ�
year. Ц
�Ɛ�ŝƚ�ŝƐ�ĚĞƐĞƌƚ�ĐůŝŵĂƚĞ͕�ǁĂƚĞƌ�ǁĂƐ�ƐƵƉƉůŝĞĚ�ďǇ�ƋĂŶĂƚ�ƐǇƐƚĞŵ;ĂŶĐŝĞŶƚ�ǁĂƚĞƌ�ƐƵƉƉůǇ�
ƐǇƐƚĞŵ�ƚŚĂƚ�ƵƐŝŶŐ�ĂƋƵĞĚƵĐƚƐͿ͕�ƚŚĞ�ǁĂƚĞƌ�ŝƐ�ƚƌĂŶƐƉŽƌƚĞĚ�ƚŚƌŽƵŐŚ�ƵŶĚĞƌŐƌŽƵŶĚ�
tunnels running down from the mountains and arrives at the center of the 
garden in a formal pool or reservoir. Ч

Garden Elements
Gardens and palaces were deeply related and the garden dominated the 
architectural space. 
dŚĞ�ĐŚĂƌ�ďĂŐŚ�ĐĂŵĞ�ŝŶ�ĨƵůů�ĨŽƌŵ�ŝŶ�/ŶĚŝĂ�ĚƵƌŝŶŐ�ƚŚĞ�DƵŐŚĂů�ƌĞŝŐŶ d͘ŚĞ�ŐĂƌĚĞŶ�
ƚǇƉĞƐ�ǁĞƌĞ�ƚŚĞŶ�ŶĂŵĞĚ�ĂŶĚ�ĚŝǀŝĚĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞŝƌ�ůŽĐĂƟŽŶ͕�ǁŚĂƚ�ƚŚĞǇ�ĂĚŽƌŶĞĚ�
or their features.ПО

dŚĞ�ŐĂƌĚĞŶƐ�ǁĞƌĞ�ĂƌƟĮĐŝĂůůǇ�ĐƌĞĂƚĞĚ͕�ǁŝƚŚ�ƌŝůůƐ�;ũƵďƐͿ�ĂŶĚ�ĐĂŶĂůƐ͕�Ă�ƌĞĐƚĂŶŐƵůĂƌ�
Žƌ�ŽĐƚĂŐŽŶĂů�ĐĞŶƚĞƌ�ĨŽƌ�ǁĂƚĞƌ͕ ��ĂŶĚ�ĚĞĞƉ�ƉŽƌƟĐŽƐ�ĨŽƌ�ƌĞĨƵŐĞ�;ĂǇǀĂŶƐ�Žƌ�ŝǀĂŶƐͿ͘�
�ĞĐŽƌĂƟǀĞ�ŐĂƚĞ�ǁŝƚŚ�ǁĂůůƐ�ŽŶ�Ăůů�ƐŝĚĞƐ�Žƌ�ŚĞĚŐĞƐ͘��ƌĐŚŝƚĞĐƚƵƌĂůůǇ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�
ƚŚĞ�ƉĂƌĂĚŝƐĞ�ŐĂƌĚĞŶ�ŝƐ�ƌŝŐŝĚ�ǁŝƚŚ�ǀĞƌƟĐĂů�ǁĂůůƐ�ƚŚĂƚ�ĐŽŶƚƌĂƐƚ�ǁŝƚŚ�ŚŽƌŝǌŽŶƚĂů�ƌŝůůƐ�
and canals. ПП

dŚĞ�ĚŽŵŝŶĂƟŶŐ�ĞůĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƉĂƌĂĚŝƐĞ�ŐĂƌĚĞŶƐ�ǁĞƌĞ�ǁĂůůƐ͕�ƐƵƌƌŽƵŶĚŝŶŐƐ͕�
ǁĂƚĞƌ͕ �ĨŽƵŶƚĂŝŶƐ͕�ƉŽŽůƐ͕�ǀĞŐĞƚĂƟŽŶ͕�ƐŚĂĚĞ�ĂŶĚ�ŐĞŽŵĞƚƌǇ͘ �dŚĞ�ŐĂƌĚĞŶ�ĐŽŶƐŝƐƚƐ�ŽĨ�
ĂƌŽŵĂƟĐ�ŇŽǁĞƌƐ�ĂŶĚ�ĨƌƵŝƚ�ďĞĂƌŝŶŐ�ƚƌĞĞƐ͘��ŽŶƐŝƐƚƐ�ŽĨ�ĮŐƐ͕�ŽůŝǀĞƐ͕�ĚĂƚĞƐ�ĂŶĚ�
pomegranate for the passer bys to pluck. ПР

Water
dŚĞ�ƌŽůĞ�ŽĨ�ǁĂƚĞƌ�ǁĂƐ�ŝƌƌŝŐĂƟŽŶ͕�ĐŽŽůŝŶŐ�ŵŝĐƌŽĐůŝŵĂƚĞ�ĂŶĚ�ƐŽŽƚŚŝŶŐ�ǁŝŶĚƐ͘�ПС
The water was originally brought in by the qanat system, in the canals or rills in 
ƚŚĞ�ŐĂƌĚĞŶ͕�ŝƌƌŝŐĂƟŽŶ�ǁĂƐ�ĚŽŶĞ�ďǇ�ŽǀĞƌŇŽǁŝŶŐ�ƚŚĞ�ƌŝůůƐ�ŝŶƚŽ�ƚŚĞ�ŐĂƌĚĞŶƐ͘��ŶĚ�
ĮŶĂůůǇ�ĐĂƉƚƵƌĞĚ�ŝŶ�ƚŚĞ�ƌĞƐĞƌǀŽŝƌ�Žƌ�ƚŚĞ�ƉŽŽů�ŝŶ�ƚŚĞ�ŐĂƌĚĞŶ͘�ПТ

Plant and trees
tĂůůƐ͕�ƐƵƌƌŽƵŶĚŝŶŐƐ͕�ǁĂƚĞƌ͕ �ĨŽƵŶƚĂŝŶƐ͕�ƉŽŽůƐ͕�ǀĞŐĞƚĂƟŽŶ͕�ƐŚĂĚĞ�ĂŶĚ�ŐĞŽŵĞƚƌǇ͘ �
dŚĞ�ŐĂƌĚĞŶ�ĐŽŶƐŝƐƚƐ�ŽĨ�ĂƌŽŵĂƟĐ�ŇŽǁĞƌƐ�ĂŶĚ�ĨƌƵŝƚ�ďĞĂƌŝŶŐ�ƚƌĞĞƐ͘��ŽŶƐŝƐƚƐ�ŽĨ�ĮŐƐ͕�
olives, dates and pomegranate for the passer bys to pluck. ПФ

WĂƌƫ 

&ŽƵƌ�ƉĂƌƚƐ�

�ŽƵŶĚĂƌǇ

�ŽƵŶĚĂƌǇ�н�&ŽƵƌ�ƉĂƌƚƐ�ŐĂƌĚĞŶ

Octagonal center Square center

&Žƌŵ�ŽĨ�ƉĂƌĂĚŝƐĞ�ŐĂƌĚĞŶ�ǁŝƚŚ�ƐƋƵĂƌĞ�ĐĞŶƚĞƌ

�ŽŵƉůĞǆ�WĂƌĂĚŝƐĞ�ŐĂƌĚĞŶ�ǁŝƚŚ�ƋƵĂĚƌŝůĂƚĞƌĂů�ĂŶĚ�ƐƋƵĂƌĞ�ĐĞŶƚĞƌ

The four part garden

The border is walled with a 
walk on the borders and 
trees to protect from hot 
winds.

The rills frame the 
four part gardens.

The rills frame the 
four part gardens.

The center of the garden 
has a pool or fountain.
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PARADISE GARDEN

Types of paradise garden

The division of  space

1
2

^ŝŶŐƵůĂƌ��ŶƚƌǇ�ǁŝƚŚ�Ă�ĐĞŶƚĞƌ�ƉŽŽů
�ŶƚƌǇ�ĨƌŽŵ�ĨŽƵƌ�ƐŝĚĞƐ͘�&ŽƵŶƚĂŝŶƐ�ŽŶ�ŶŽĚĞƐ�
and pool in center.

Emperor’s Garden

DĂǇĚĂŶ
dŚĞ�ĐĞŶƚĞƌ�ĨŽƌ�ƉŽůŝƟĐĂů͕�ƐŽĐŝĂů�ĂŶĚ�
economic life.ПФ

Khiyaban 
dŚĞ�ĨŽĐƵƐ�ŽĨ�ĂƌŝƐƚŽĐƌĂƟĐ�ƐŽĐŝĂů�
life.ПУ

Public Garden

dŚĞ�ƉůĂǌĂ�;ŵĂǇĚĂŶͿ͕�ƚŚĞ�ĂǀĞŶƵĞ�;ŬŚŝǇĂďĂŶͿ͕�ĂŶĚ�ƚŚĞ�ŐĂƌĚĞŶ�;ďĂŐŚͿ͘�
The maydan was the center of political, social and economic life.
Khiyaban was the focus of aristocratic social life.
dŚĞ�ƉƵďůŝĐ�ŐĂƌĚĞŶ�ǁĞƌĞ�ĐĞŶƚĞƌƐ�ŽĨ�ƌŝƚƵĂůƐ�ĂŶĚ�ĐĞůĞďƌĂƚŝŽŶƐ͘ПХ

PARADISE GARDEN

ϯ >ŝŶĞĂƌ�ƌŝůů�ǁŝƚŚ�ƉŽŽů�Ăƚ�ƚŚĞ�ĞŶĚ�ĂŶĚ�ƵŶĚĞƌŐƌŽƵŶĚ�ǁĂƚĞƌ�
system for circular fountains.

Emperor’s Garden

The center for rituals and 
ĐĞůĞďƌĂƟŽŶƐ͘ПТ

Garden Walls

WŽŽůͬ&ŽƵŶƚĂŝŶ

&ŽƌĞƐƚĞĚ�sĞŐĞƚĂƟŽŶ

Rills or jubs

,ĞĚŐĞƐͲ��ŽƌĚĞƌ�

Gates

ϰ 5&ŽƵƌ�ƌŝůůƐ�ŵĞĞƟŶŐ�Ăƚ�ƚŚĞ�ĐĞŶƚĞƌ�ƉŽŽů
�ŶĐůŽƐĞĚ�ƐƚŽƌĂŐĞ͘

Underground rills.
WŽŽůƐ�Ăƚ�ŵĂũŽƌ�ŶŽĚĞƐ�ĂŶĚ�ĐĞŶƚĞƌ͘

Zenanda Garden

tĂƚĞƌ��ŶƚƌǇ
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Software
Religious In!uence and symbolism.
"e design of the paradise garden is created considering the four holy elements in the highest regard by the architects in di#erent forms and the 
central waterway with the irrigation system play the main role in design and utilization of the four principle elements.
Evidence suggests that original design of paradise garden has in!uence from Egyptian and Mesopotamian cultures.
"ere is a strong religious symbolism that relates to life after death. "e four rivers signify the water, milk, wine and honey. "e center where the four 
channels meet is referred to as “the pool of abundance” and as “Al-Kwather” in the Quran. "e center is where the man meets God. 18.

PARADISE GARDEN

,ŝƐƚŽƌŝĐ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ƉĂƌĂĚŝƐĞ�ŐĂƌĚĞŶ�ǁŝƚŚ�ƋĂŶĂƚ�
as primary source of water.

^ŚŝƐŚ�DĂŚĂů͕�/ŶĚŝĂ
dƵƌŬŝƐŚ��ĂŐŚ

Plan

Section

Underground rills.
WŽŽůƐ�Ăƚ�ŵĂũŽƌ�ŶŽĚĞƐ�ĂŶĚ�ĐĞŶƚĞƌ͘
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Photo: Véronique Debord-Lazaro.

Monumental desert spirals 
that reliably deliver  
JURXQGwater to villages.

conveyancecatchment infiltration ritual storage
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^ĐŚƌĞŝďĞƌ�ĂŶĚ�ZŽũĂƐ͕�ϮϬϬϯ͕�W�ϯϳͿ

PUQUIOS
�ĞĨŝŶŝƚŝŽŶ�Ͳ�WƵƋƵŝŽƐ�ĂƌĞ�ŚŽƌŝǌŽŶƚĂů�ǁĞůůƐ͗�/ƚ�ĐŽŶƐŝƐƚƐ�ŽĨ�ĂŶ�ŽƉĞŶ�ƚƌĞŶĐŚĞƐ�ĂŶĚͬŽƌ�ƐƵďƚĞƌƌĂŶĞĂŶ�ŐĂůůĞƌŝĞƐ�ƚŚĂƚ�ĐŽŶŶĞĐƚ�Ă�ƉŽŝŶƚ�ŽŶ�ƚŚĞ�ƐƵƌĨĂĐĞ�ǁŝƚŚ�
ƐƵďƐƵƌĨĂĐĞ�ǁĂƚĞƌ͘ �dŚĞ�ƵŶĚĞƌŐƌŽƵŶĚ�ǁĂƚĞƌ�ĮůƚĞƌƐ�ŝŶƚŽ�ƚŚĞ�ƉƵƋƵŝŽ͕�ŇŽǁƐ�ƚŚƌŽƵŐŚ�ŝƚ͕�ĂŶĚ�ĞŵƉƟĞƐ�ŝŶƚŽ�ĞŝƚŚĞƌ�Ă�ƐŵĂůů�ƌĞƐĞƌǀŽŝƌ�;ŬŽĐŚĂͿ�Žƌ�ĚŝƌĞĐƚůǇ�ŝŶƚŽ�
ŝƌƌŝŐĂƟŽŶ�ĐĂŶĂůƐ͘�
WƵƋƵŝŽƐ�ƉƌŽǀŝĚĞ�ŶŽƚ�ŽŶůǇ�Ă�ƌĞůŝĂďůĞ�ƐŽƵƌĐĞ�ŽĨ�ŝƌƌŝŐĂƟŽŶ�ǁĂƚĞƌ�ďƵƚ�ĂůƐŽ�Ă�ǇĞĂƌͲƌŽƵŶĚ�ƐƵƉƉůǇ�ŽĨ�ĚŽŵĞƐƟĐ�ǁĂƚĞƌ͘ �П

�ƚǇŵŽůŽŐǇ�Ͳ�WƵƋƵŝŽƐ�ŝƐ�ƵůƟŵĂƚĞůǇ�ĨƌŽŵ�YƵĞĐŚƵĂ͕�ŵĞĂŶŝŶŐ�ΗƐƉƌŝŶŐ�ŽĨ�ǁĂƚĞƌΗ͘�Р

�ǀŽůƵƚŝŽŶͲ�WŽǌŽ�<ŽĐŚĂ͘���WŽǌŽ�ŬŽĐŚĂ�ŝƐ�ĐŽŶƐƚƌƵĐƚĞĚ�ŝŶ�ĂƌĞĂƐ�ǁŚĞƌĞ�ĂĐƋƵŝĨĞƌƐ�ĂƌĞ�ŶŽƚ�ƚŽŽ�ĚĞĞƉ͕�Ă�ĚĞĞƉ�ƐƚƌĂŝŐŚƚ�ĚŽǁŶ�ƚƌĞŶĐŚ�ŝƐ�ĚƵŐ�ƚŽ�ĞǆĐĂǀĂƚĞ�ƚŚĞ�ǁĂƚĞƌ�
ĨƌŽŵ�ĂƋƵŝĨĞƌ�ĂŶĚ�ĐƌĞĂƚĞ�ŵŽƌĞ�ĂƌƌĂďůĞ�ůĂŶĚ͘�dŚŝƐ�ĂůƚĞƌĂƟŽŶ�ŝƐ�ŵŽƐƚ�ĐŽŵŵŽŶůǇ�ƐĞĞŶ�ŝŶ�>ĂƐ�dƌĂŶĐĂƐ�sĂůůĞǇ͕ �ǁŚĞƌĞ�ƚŚƌĞĞ�ƉƵƋƵŝŽƐ�ŚĂǀĞ�ďĞĞŶ�ĐŽŶǀĞƌƚĞĚ͘�С

>ŽĐĂƚŝŽŶͲ��WƵƋƵŝŽƐ�ĂƌĞ�ĨŽƵŶĚ�ŝŶ�EĂƐĐĂ͕�dĂƌƵŐĂ͕�ĂŶĚ�>ĂƐ�dƌĂŶĐĂƐ�ǀĂůůĞǇƐ�ŽĨ�ƚŚĞ�ZşŽ�'ƌĂŶĚĞ�ĚĞ�EĂƐĐĂ�ĚƌĂŝŶĂŐĞ�ŽĨ�ƚŚĞ�ƐŽƵƚŚ�ĐŽĂƐƚ�ŽĨ�WĞƌƵ͘Т

dŝŵĞ�ƉĞƌŝŽĚͲ�dŚĞ�ŝŶŝƟĂů�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ƉƵƋƵŝŽ�ĚĂƚĞƐ�ƚŽ�ƌŽƵŐŚůǇ�ϰϬϬͲϱϬϬ���͘�У

�ƵůƚƵƌĞ�Ͳ�͞dŚĞ�ƚĞƌŵ�ƉƵƋƵŝŽ�ŚĂƐ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ŵĞĂŶŝŶŐƐ�ŝŶ�YƵĞĐŚƵĂ͕�Ăůů�ŽĨ�ǁŚŝĐŚ�ŚĂǀĞ�ŝŶ�ĐŽŵŵŽŶ�ƚŚĞ�ĚĞŶŽƟŶŐ�ŽĨ�Ă�ƐŽƵƌĐĞ�ŽĨ�ǁĂƚĞƌ͘ �DŽƐƚ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ�
ƚŽ�ƌĞĨĞƌ�ƚŽ�Ă�ŶĂƚƵƌĂů�ƐƉƌŝŶŐ͕�ƉƵƋƵŝŽ�ĐĂŶ�ĂůƐŽ�ƌĞĨĞƌ�ƚŽ�ŵĂŶŵĂĚĞ�ǁĂƚĞƌ�ƐŽƵƌĐĞƐ͕�ƐƵĐŚ�ĂƐ�ƐƵŶŬĞŶ�ĮĞůĚƐ͕�ŝƌƌŝŐĂƟŽŶ�ĐĂŶĂůƐ͕�ĂŶĚ�ĮůƚƌĂƟŽŶ�ŐĂůůĞƌŝĞƐ͘�
dŚĞ�ĂƋƵĞĚƵĐƚƐ�ŽĨ�EĂƐĐĂ�ĂƌĞ�ĐĂůůĞĚ�ƉƵƋƵŝŽƐ�ďǇ�ƚŚĞ�ƉĞŽƉůĞ�ǁŚŽ�ƵƐĞ�ƚŚĞŵ͘�/ƚ�ŚĂƐ�ďĞĐŽŵĞ�ĨĂƐŚŝŽŶĂďůĞ�ŝŶ�ƐŽŵĞ�ĐŝƌĐůĞƐ�ƚŽ�ƵƐĞ�ƚŚĞ�ǁŽƌĚ�ĂĐƵĞĚƵĐƚŽƐ�ƚŽ�ƌĞĨĞƌ�
ƚŽ�them.” Ф

^ĐŚƌĞŝďĞƌ�ĂŶĚ�ZŽũĂƐ͕�ϮϬϬϯ͕�W�ϯϳͿ

Natural physical conditions
WƵƋƵŝŽƐ�ƐǇƐƚĞŵ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ŝŶ�ƚŚĞ�ŚŽƚ�ĂŶĚ�ĂƌŝĚ�EĂƐĐĂ�
ƌĞŐŝŽŶ͘�dŚĞ�rivers were not very reliable for water 
availability͘ 
WƵƋƵŝŽƐ�ĂŝĚ�ŝŶ�ĂĐĐĞƐƐŝŶŐ�ƚŚĞ�ǁĂƚĞƌ�ĨƌŽŵ�ƉŚƌĞĂƟĐ�ůĂǇĞƌ͕ �
ƵƐŝŶŐ�ƐůŽƉĞ͘�Ц�tĂƚĞƌ�ĨƌŽŵ�ƉŚƌĞĂƟĐ�ůĂǇĞƌ�ŇŽǁƐ�ǀŝĂ�
ƐƵďƚĞƌƌĂŶĞĂŶ�ƚƵŶŶĞů�ƚŽ�ƚŚĞ�ŬŽĐŚĂƐ;ƌĞƐĞƌǀŽŝƌͬ�^ƚŽƌĂŐĞͿ�ĨŽƌ�
ƵƐĞ�ďǇ�ƉĞŽƉůĞ�ůŝǀŝŶŐ�ŝŶ�ƚŚĞ�ŵŝĚĚůĞ�
ƉŽƌƟŽŶƐ�ŽĨ�ƚŚĞ�EĂƐĐĂ͕�dĂƌƵŐĂ͕�ĂŶĚ�>ĂƐ�dƌĂŶĐĂƐ�ǀĂůůĞǇƐ�ŽĨ�
ƚŚĞ�ZşŽ�'ƌĂŶĚĞ�ĚĞ�EĂƐĐĂ�ĚƌĂŝŶĂŐĞ�ŽĨ�ƚŚĞ�ƐŽƵƚŚ�ĐŽĂƐƚ�ŽĨ�
WĞƌƵ͘�Ч�������

ϯϬϬсϰϬϬ�Ō

 Reservoir
ĂƉƉǆ͘ϰϱϬ�Ō

KƉĞŶ�dƌĞŶĐŚ

&ŝůůĞĚ�ŝŶ�ŐĂůůĞƌǇ

TypeT of Puquios
ϭ͘ WƵƋƵŝŽƐ�ǁŝƚŚ�ŽƉĞŶ�ƚƌĞŶĐŚĞƐ�ƚĞŶĚ�ƚŽ�ďĞ�ƐŚŽƌƚĞƌ͕

ƐŚĂůůŽǁĞƌ�ƉƵƋƵŝŽƐ͘�The base of the trench is usually
a meter or so. The walls of the trench have river
cobbles and are terraced like a retaining wall.

Ϯ͘ WƵƋƵŝŽƐ�ǁŝƚŚ�ĮůůĞĚ�ƚƌĞŶĐŚ�ŐĂůůĞƌŝĞƐ�ŚĂǀĞ�Ă�ŵƵĐŚ
ĚĞĞƉĞƌ�ĂŶĚ�ůŽŶŐĞƌ�ƉƵƋƵŝŽƐ͘ПО

ϯ͘ ,ǇďƌŝĚ�;�ƵŐ�ĂŶĚ��ŽŶƐƚƌƵĐƚĞĚͿ͗�WƵƋƵŝŽƐ�ĐĂŶ�ŚĂǀĞ
ŽƉĞŶ�ƚƌĞŶĐŚĞƐ�Žƌ�ƐƵďƚĞƌƌĂŶĞĂŶ�ƚƵŶŶĞůƐ�ĚĞƉĞŶĚŝŶŐ
ŽŶ�ƚŚĞ�ĚĞƉƚŚ�ŽĨ�ƚŚĞ�ƉŚƌĞĂƟĐ�ůĂǇĞƌ͘�tĞůůƐ͕�ƚƵŶŶĞůƐ͘

dŚĞ�ƉƵƋƵŝŽƐ�ƐǇƐƚĞŵ�ŝƐ�Ă�ƐŝŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ƐǇƐƚĞŵ�ƚŚĂƚ�
ďƌĂŶĐŚĞƐ�ŽƵƚ�ŝŶ�ƚŚĞ�ǀŝůůĂŐĞƐ͘�dŚĞ�ƐǇƐƚĞŵ�ŝƐ�ƉĂƌƟĂůůǇ�
ǀŝƐŝďůĞ͘�WƵƋƵŝŽƐ�ƉƌŽǀŝĚĞ�ǁĂƚĞƌ�ĞƉŚĞŵĞƌĂůůǇ͘ϭϭ

Hardware
dŚĞ�ĚŝŵĞŶƐŝŽŶ�ŽĨ�ŐĂůůĞƌŝĞƐ�ĂƌĞ�ůĞƐƐ�ƚŚĂŶ�ϭ�ŵ�ŝŶ�ŚĞŝŐŚƚ�ĂŶĚ�ǁŝĚƚŚ͘�
;ƵƉƉĞƌ�ŵŽƐƚ�ƉŽƌƟŽŶͿ͘�^ŽŵĞ�ĂƌĞ�ŵŽƌĞ�ƚŚĂŶ�ϭϱ�ŵ�Ăƚ�ƚŚĞ�ƐƵƌĨĂĐĞ�ĂŶĚ�ŶĂƌƌŽǁ�ĚŽǁŶ�ƚŽ�ϭ�ŵ͘�
Ojos͕�also called respiraderos or chimeneas, are the galleries ŽŶ�ƚŚĞ�ƐƵƌĨĂĐĞ�;ĨŽƌ�ŵĂŝŶƚĞŶĂŶĐĞ�ĂŶĚ�Ăŝƌ�ĨůŽǁͿ͘
The new ojos are typically built when a cave in has blocked the gallery.�dŚĞ�ůĞŶŐƚŚ�ŽĨ�ƚŚĞ�ƉƵƋƵŝŽ�ŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƚŚĞ�ĚĞƉƚŚ�ŽĨ�ǁĂƚĞƌ�ƚĂďůĞ�ĂŶĚ�slope 
of land.Х

&ŝůůĞĚ�ŝŶ�ŐĂůůĞƌǇ

dƵŶŶĞů�ƐǇƐƚĞŵ

Ojos

Subterranean tunnel

&ůŽǁ�ŽĨ�ǁĂƚĞƌ�ĚƵĞ�ƚŽ�ǁŝŶĚ�
ƉƌĞƐƐƵƌĞ

&ĂƌŵƐ sŝůůĂŐĞ

WŚƌĞĂƟĐ�ůĂǇĞƌ

Rocks

�ůůƵǀŝĂů�

^ĐŚƌĞŝďĞƌ�ĂŶĚ�ZŽũĂƐ͕�ϮϬϬϯ͕�W�ϯϳͿ

DŽƵŶƚĂŝŶ

^ŚĂĨƚƐ

�ŝƐƚƌŝďƵƚŝŽŶ�
ƚŽ�ƚŚĞ�ǀŝůůĂŐĞ�

ϱͲϯϬ�DŝůĞƐ
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PUQUIOS 

Physical manmade properties of puquios

dŚĞ�ƉƵƋƵŝŽ�ƐǇƐƚĞŵ�ŚĂƐ�ĂŶ�ŽƉĞŶ�ƚƌĞŶĐŚ�Žƌ�Ă�ƐƵďƚĞƌƌĂŶĞĂŶ�ƚƵŶŶĞů�ƚŽ�ĚĞůŝǀĞƌ�ǁĂƚĞƌ�ƚŽ�ƚŚĞ�ƌĞƐĞƌǀŽŝƌ�Žƌ�
kochas. 
dŚĞ�ƐƵďƚĞƌƌĂŶĞĂŶ�ƚƵŶŶĞů�ŚĂƐ�ĮůůĞĚ�ƚƌĞŶĐŚ�ŐĂůůĞƌǇ�ĂŶĚ�ƚƵŶŶĞů�ŐĂůůĞƌǇ͘ �dŚĞ�ŐĂůůĞƌǇ�ŝƐ�ůŝŶĞĚ�ǁŝƚŚ�ƐƚŽŶĞƐ͕�ďƵƚ�
ǁŝƚŚŽƵƚ�ŵŽƌƚĂƌ͕ �ƐŽ�ǁĂƚĞƌ�ĐĂŶ�ĮůƚĞƌ�ŝŶ�ďĞƚǁĞĞŶ�ƚŚĞ�ƐƚŽŶĞƐ͖�ƐƚŽŶĞ�ƐůĂďƐ�Žƌ�ǁŽŽĚ�ďĞĂŵƐ�ĨŽƌŵ�ƚŚĞ�ĐĞŝůŝŶŐ͘�
dŚĞ�ŐĂůůĞƌǇ�ŝƐ�ĂďŽƵƚ�ϲϬͲϴϬ�Đŵ�ǁŝĚĞ�ĂŶĚ�ϴϬͲϭϬϬ�Đŵ�ŚŝŐŚ͘�
dŚĞ�ƚƌĞŶĐŚ�ƐŝĚĞƐ�ĂƌĞ�ƵƐƵĂůůǇ�ůŝŶĞĚ�ǁŝƚŚ�ƌŝǀĞƌ�ĐŽďďůĞƐ�ƚŚĂƚ�ĨŽƌŵ�ƌĞƚĂŝŶŝŶŐ�ǁĂůůƐ�;ƐƚĞƉƉŝŶŐ�ďĂĐŬͿ�ŵƵĐŚ�ůŝŬĞ�
ƚĞƌƌĂĐĞƐ͘��ůŽŶŐ�ƚŚĞ�ŐĂůůĞƌŝĞƐ�Ăƚ�ǀĂƌǇŝŶŐ�ŝŶƚĞƌǀĂůƐ�ĂƌĞ�ƌĞƐƉŝƌĂĚĞƌŽƐ͕�ĂůƐŽ�ĐĂůůĞĚ�ĐŚŝŵĞŶĞĂƐ͕�Žƌ�ŵŽƌĞ�
commonly ojos. ПТ 

Fabrication Details
�ŽŽůŝŶŐ�ƐǇƐƚĞŵ�;^ĞĐŽŶĚĂƌǇ�WƵƌƉŽƐĞͿ
WƵƋƵŝŽƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĨŽƌ�ĐŽŽůŝŶŐ�ĂƐ�ǁĞůů�ĂƐ�ǁĂƚĞƌ�ƐƵƉƉůǇ͘ �dŚŝƐ�ƚĞĐŚŶŽůŽŐǇ�ŽƉĞƌĂƚĞƐ�ŝŶ�ĐŽŶũƵŶĐƟŽŶ�ǁŝƚŚ�
Ă�ǁŝŶĚ�ƚŽǁĞƌ͘ �dŚĞ�ƉĂƐƐŝǀĞ�ĐŽŽůŝŶŐ�ŽĨ�Ă�ǁŝŶĚ�ƚŽǁĞƌ�ĐĂŶ�ďĞ�ŝŶĐƌĞĂƐĞĚ�ďǇ�ĐŽŶŶĞĐƟŶŐ�ŝƚ�ƚŽ�ĂŶ�
ƵŶĚĞƌŐƌŽƵŶĚ�ƐƚƌĞĂŵ͘�
,Žƚ�ĚƌǇ�Ăŝƌ�ĞŶƚĞƌƐ�ƚŚĞ�WƵƋƵŝŽƐ�ƚŚƌŽƵŐŚ�ŽŶĞ�ŽĨ�ŝƚƐ�ǀĞƌƟĐĂů�ƐŚĂŌƐ�ĂŶĚ�ŝƐ�ĐŽŽůĞĚ�ĂƐ�ŝƚ�ŇŽǁƐ�ĂůŽŶŐ�ƚŚĞ�
ǁĂƚĞƌ͘ �
^ŝŶĐĞ�ƚŚĞ�ƵŶĚĞƌŐƌŽƵŶĚ�ǁĂƚĞƌ�ŝƐ�ƵƐƵĂůůǇ�ĐŽůĚ͕�ƚŚĞ�ƌĂƚĞ�ŽĨ�ĐŽŽůŝŶŐ�ŝƐ�ƋƵŝƚĞ�ŚŝŐŚ͘�ПУ

�ŝƌ�ŐŽŝŶŐ�ƚŚƌŽƵŐŚ�KũŽƐ�ƉƵƐŚĞƐ�ƚŚĞ�ǁĂƚĞƌ�ĂůŽŶŐ͘�
;ϭϱ�Ō�ŽŶ�ƚŽƉͿ

�ĞĚƌŽĐŬ�ůĂǇĞƌ

dŚĞ�ŇŽǁ�ŽĨ�ǁĂƚĞƌ�ŐƵŝĚĞĚ�ďǇ�ƚŚĞ�ƐůŽƉĞ

WŚƌĞĂƟĐ�ůĂǇĞƌ

Subterreanean tunnel

�ůůƵǀŝƵŵ

Water Storage

Water Conveyance

Middle of the system

Irrigation & Distribution

Beginning of the system

Collection & Movement

PUQUIOS

Open 
Trench

Ojos
KũŽƐ�ĂƌĞ�ǀĞƌƟĐĂů�ƐŚĂŌƐ�ĐŽŶŶĞĐƟŶŐ�ŐƌŽƵŶĚ�ƐƵƌĨĂĐĞ�ƚŽ�ƚŚĞ�
ŐĂůůĞƌŝĞƐ�ĨŽƌ�ĂŶŶƵĂů�ĐůĞĂŶͲing and to let in air and light. Some 
ojos are ramped.
^ŽŵĞ�ůĂƌŐĞ�ĐŽŶŝĐĂů�ŽũŽƐ�ĂƌĞ�ϭϬͲϭϱ�ŵĞƚĞƌƐ�ŽŶ�ƚŚĞ�ƚŽƉПР

Retaining wall (Open trench)
KƉĞŶ�ƚƌĞŶĐŚ�ƐǇƐƚĞŵ͕�ŝƐ�ŐĞŶĞƌĂůůǇ�ƵƐĞĚ�ĨŽƌ�ƐŚĂůůŽǁ�ƉƵƋƵŝŽ͕�ĂŶĚ�
has terraced cobalt river stone, working like a retaining wall. ПС

Water stored in a reservoir
;ŬŽĐŚĂƐͿ�ĂƌŽƵŶĚ�;ϰϱϬ�ĨĞĞƚͿ

Water used for agriculture
;ŝƌƌŝŐĂƟŽŶͿ

ϭ

2

2

Ojo
s

Water Storage

Middle of the system

Irrigation & Distribution

Water Distribution

End of the system

Irrigation & Distribution
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Software

Control of water

͞WƵƋƵŝŽƐ�ĐŽŶƐƚƌƵĐƟŽŶ�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�ǁŽƵůĚ�ŚĂǀĞ�ƌĞƋƵŝƌĞĚ�
ƐƵďƐƚĂŶƟĂů�ƉůĂŶŶŝŶŐ͕�ůĂďŽƌ͕ �ĂŶĚ�ŵĂŶĂŐĞŵĞŶƚ͕�ĂŶĚ�ŽǀĞƌ�ƟŵĞ�
ĂƐ�ƚŚĞ�ŝƌƌŝŐĂƟŽŶ�ƐǇƐƚĞŵ�ŐƌĞǁ͕�ŝƚ�ŝƐ�ůŝŬĞůǇ�ƚŚĂƚ�ĐĞƌƚĂŝŶ�ŐƌŽƵƉƐ�Žƌ�
individuals were able to control the system. 

This was probably an important aspect in the growth of 
ĐĞŶƚƌĂůŝǌĂƟŽŶ�ĂŶĚ�ŝŶĞƋƵĂůŝƚǇ�ŝŶ�ƚŚŝƐ�ƉĞƌŝŽĚ͘�͞ϭϲ

dŚĞ��ůůǇƵƐ�ǁĞƌĞ�ƚŚĞ�ƉĞŽƉůĞ�ǁŚŽ�ŵĂŶĂŐĞĚ�ƚŚĞ�ǁĂƚĞƌ͘ �
/Ŷ�ƚŚĞ��ŶĚĞƐ͕�ůĂŶĚ�ĂŶĚ�ǁĂƚĞƌ�ƌŝŐŚƚƐ�ǁĞƌĞ�ƚƌĂĚŝƟŽŶĂůůǇ�
ĐĞŶƚĞƌĞĚ�ŽŶ�ŬŝŶͲďĂƐĞĚ�ƐŽĐŝĂů�ŐƌŽƵƉƐ�ĐĂůůĞĚ�ĂǇůůƵƐ͘͟

�ǇůůƵ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ƉĞŽƉůĞ�ĞǀĞŶ�ƚŽĚĂǇ͕ �ƚŚĞǇ�ǁĞƌĞ�ŬŶŽǁŶ�ĂƐ�
“enduring group”, described on the core as people who 
ĐŽŶŶĞĐƟŽŶ�ďĞƚǁĞĞŶ�ƉĞŽƉůĞ�ĂŶĚ�ůĂŶĚ�ĂŶĚ�ĐŽůůĞĐƟǀĞůǇ�ŵĂŝŶͲ
tained the land by labor on communal agriculture and irrigaͲ
ƟŽŶ�ĐĂŶĂůƐ͘͟ �ПХ

PUQUIOS

>ĂƚĞƌ͕ �tĂƌŝ�ĐŚĂŶŐĞĚ�ƚŚĞ�ĐŽŶƚƌŽů�ŽĨ�ĐŽŵŵƵŶŝƟĞƐ�ŽŶ�ŝƌƌŝŐĂƟŽŶ�
and agricultural systems, Wari associated local elites to have 
ŐƌĞĂƚĞƌ�ĐŽŶƚƌŽů�ŽǀĞƌ�ƚŚĞ�ƉƵƋƵŝŽƐ�ĂŶĚ�ĐƌĞĂƚĞĚ�ĚŝƐĐƌĞƉĂŶĐǇ�ŝŶ�
ǁĂƚĞƌ�ƐƵƉƉůǇ�ĂŶĚ�ƐŽĐŝĂů�ŝŶĞƋƵĂůŝƚǇ͘ �

WƵƋƵŝŽƐ�ǁĞƌĞ�ŶĂŵĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞŝƌ�ƋƵĂůŝƟĞƐ͕�ĨŽƌ�ĞǆĂŵƉůĞ�
�ŐƵĂ�^ĂŶƚĂ�ǁŚŝĐŚ�ŵĞĂŶƐ�ŚŽůǇ�ǁĂƚĞƌ�ǁĂƐ�ŶĂŵĞĚ�ƐŽ�ĂƐ�ŝƚ�
never dried up, even in the worst droughts.ПЦ

EĂƐĐĂ

Taruga

Tunga
>ĂƐ�dƌĂŶĐĂƐϭϬ�Ŭŵϱ�Ŭŵ

>ĂŶĚ�ǁĂƚĞƌĞĚ�ďǇ�
ƉƵƋƵŝŽƐ

�ƌĞĂƐ�ƐǇƐƚĞŵĂƟĐĂůůǇ�ƐƵƌǀĞǇĞĚ͕�ϭϵϴϲͲϭϵϵϲ
;^ĐŚƌĞŝďĞƌ�ĂŶĚ�ZŽũĂƐ͕�ϮϬϬϯ͕�WϭϰϯͿ

;^ĐŚƌĞŝďĞƌ�ĂŶĚ�ZŽũĂƐ͕�ϮϬϬϯͿ

Conlee, Christina A. "Regeneration as Transformation Postcollapse Society in Nasca, Peru Christina A. Conlee." After collapse: !e regeneration of complex societies (2010): 99.

Lasaponara, Rosa, and Nicola Masini. "Following the ancient Nasca puquios from space." Satellite Remote Sensing. Springer, Dordrecht, 2012. 269-289.

Proulx, Donald A. "Nasca Puquios and Aqueducts." (2008).

Schreiber, Katharina Jeanne, and Josué Lancho Rojas. Irrigation and society in the Peruvian Desert: the Puquios of Nasca. Lexington Books, 2003.

Schreiber, Katharina J., and Josué Lancho Rojas. "Society for American Archaeology." Latin American Antiquity 6.3 (1995): 229-254.

PUQUIOS

Bibliography and Links:

Ravani, Sneha 
Student Contributor:

1. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 36.

2. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 40.

3. Schreiber, Katharina J., and Josué Lancho Rojas. "Society for American Archaeology." Latin American Antiquity 6.3 (1995): P 236.

4. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 3.

5. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 140.

6. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 11.

7. Schreiber, Katharina J., and Josué Lancho Rojas. "Society for American Archaeology." Latin American Antiquity 6.3 (1995): P 235.

8. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 58. (P59 table).

9. Lasaponara, Rosa, and Nicola Masini. "Following the ancient Nasca puquios from space." Satellite Remote Sensing. Springer, Dordrecht, 2012. P 270.

10. Proulx, Donald A. "Nasca Puquios and Aqueducts." (2008).

11. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 37.

12. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 35.

13. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 29.

14. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 36, 37, 40.

15. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 40.

16. Schreiber, Katharina Jeanne, and Rojas Josué Lancho. Irrigation and Society in the Peruvian Desert the Puquios of  Nasca. Lexington, 2003. P 110.

17. Conlee, Christina A. "Regeneration as Transformation Postcollapse Society in Nasca, Peru Christina A. Conlee." After collapse: !e regeneration of complex societies (2010): 99.

18. Proulx, Donald A. "Nasca Puquios and Aqueducts." (2008).

Notes:

85 86



YA
K
H
C
H
A
L

ĂzĂŬŚĐŚĂů�ŝƐ�Ă�WĞƌƐŝĂŶ�ŝŶǀĞŶƟŽŶ�ĨŽƌ�ƐƚŽƌŝŶŐ�ŝĐĞ�ǇĞĂƌ�ƌŽƵŶĚ�ŝŶ�ĂƌŝĚ�ĐůŝŵĂƚĞƐ͘�/ƚ�ŝƐ�
ƉĂƐƐŝǀĞ�ĐŽŽůŝŶŐ�ƐǇƐƚĞŵ�ƚŚĂƚ�ƵƐĞƐ�ŶĂƚƵƌĂů�ǀĞŶƟůĂƟŽŶ͘�/ƚ�ĚĂƚĞƐ�ďĂĐŬ�ƚŽ�ϯϯϬ�
���͘ϭ

�ĞƌŝĂů�ǀŝĞ�ĨƌŽŵ�'ŽŽŐůĞ��ĂƌƚŚ�ŽĨ��ďĚŽůĂďĂĚ͕�^ĞŵŶĂŶ�WƌŽǀŝŶĐĞ͘�

Natural Cooler, Low 
Cost, Efficient for a 
Community

catchment conveyance in! ltration ritual storage
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YAKHCHAL
zĂŬŚĐŚĂů�ŝƐ�Ă�WĞƌƐŝĂŶ�ƉĂƐƐŝǀĞͲĞǀĂƉŽƌĂƟǀĞ�ĐŽŽůĞƌ�ƚŚĂƚ�ƐƚŽƌĞƐ�ŝĐĞ�ŝŶ�ƚŚĞ�ƐƵŵŵĞƌ͘ 2  /ƚ�ĚĂƚĞƐ�ĨƌŽŵ�ϯϯϬ����͘�dŚĞ�/ĐĞ�ŝƐ�ŵĂĚĞ�ŝŶ�ƚŚĞ�ǁŝŶƚĞƌ͕ �ďǇ�ǁŝŶĚ�ĂŶĚ�
ǁĂƚĞƌ�ĐŚĂŶŶĞůĞĚ�ĨƌŽŵ�Ă�ƋĂŶĂƚ͘�/ƚ�ŝƐ�ĐŽŵƉŽƐĞĚ�ŽĨ�Ă�ĚŽŵĞͲƐŚĂƉĞĚ�ƐƚƌƵĐƚƵƌĞ�ŵĂĚĞ�ŽƵƚ�ŽĨ�ůĂƌŐĞ�ŵƵĚ�ďƌŝĐŬƐ͕�ŽŌĞŶ�ƌŝƐŝŶŐ�ƚŽ�ϲϬ�ĨĞĞƚ�ƚĂůů͘��ĞůŽǁ�ĂƌĞ�
ůĂƌŐĞ�ŽƉĞŶ�ƵŶĚĞƌŐƌŽƵŶĚ�ƐƉĂĐĞƐ͕�ƵƉ�ƚŽ�ϭϳϲ͕ϱϳϱĐƵďŝĐ�Ō͕�ŽŌĞŶ�ƵƐĞĚ�ĂƐ�ƐƚŽƌĂŐĞ͘�dŚĞƌĞ�ĂƌĞ�ϰ�ƌĞŐŝŽŶĂů�ƚǇƉŽůŽŐŝĞƐ͗��ŽŵĞĚ�zĂŬŚĐŚĂů�ŝĐĞ�Ɖŝƚ͕��ŽŵĞĚ�
zĂŬŚĐŚĂů�ǁŝƚŚ�ǁĂůůƐ͕��ŽŵĞĚ�zĂŬŚĐŚĂůƐ�ǁŝƚŚ�/ĐĞ�WŽŶĚƐ͕�ĂŶĚ��ŽŵĞĚ�zĂŬŚĐŚĂůƐ�ǁŝƚŚ�^ŚĂĚĞ�ǁĂůůƐ͘ϯ

Agriculture Area Neighborhood City

Regional Typology A

Yakhchal Locared in Sirjan, Kerman Province Section

zĂŬŚĐŚĂůƐ�ĂƌĞ�ůŽĐĂƚĞĚ�ŝŶ�ƚŚĞ�ƐƵďƵƌďƐ�ŽĨ�ƚŚĞ�
ĐŝƚǇ�ĂůŽŶŐ�Žƌ�ŶĞĂƌ�ďǇ�ůŝŶĞĚ�YĂŶĂƚƐ͘

hƌďĂŶ�ƉůĂŶŶŝŶŐ�ĂŶĚ�ĚĞƐŝŐŶ�ŝŶƚĞŐƌĂƚĞĚ�ƚŚĞ�
ĞǀĂƉŽƌĂƟǀĞ�ĐŽŽůĞ�ŝŶ�Ă�ƐƚƌĂƚĞŐŝĐ�ůŽĐĂƟŽŶ�ĂĚũĂĐĞŶƚ�ƚŽ�
ĨĂƌŵŝŶŐ�ǌŽŶĞƐ�ĂŶĚ�ŝŶ�ƚŚĞ�ĐĞŶƚĞƌ�ŽĨ�ƚŚĞ�ƵƌďĂŶ�ŐƌŝĚ͘

�ŽŵŵƵŶĂů�ĂŶĚ�ƵƌďĂŶ�ƐƉĂĐĞ�ďĞŶĞĮƚƐ�ĨƌŽŵ�ƚŚĞ�
ƐƚƌĂƚĞŐŝĐ�ůŽĐĂƟŽŶ�ŽĨ�ƚŚĞ�zĂŬŚĐŚĂů�ďĞĐĂƵƐĞ�ŝƚ�ŝƐ�Ă�
ŐĂƚŚĞƌŝŶŐ�ƐƉĂĐĞ�ĨŽƌ�ŝŶŚĂďŝƚĂŶƚƐ͘

hardware & softwareYAKHCHAL 
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Yakhchal located in Raver, Kerman Province Floor Plan Section

Yakhchal located in Moayeri, Kerman Province Floor Plan Section

YAKHCHAL 

Yakhchal located in Meybod, Yazd Province Floor Plan Section

Regional Typology B

Yakhchal located in Yazd Province Floor Plan Section

YAKHCHAL 
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Regional Typology D

Regional Typology C

Yakhchal located in Abargu, Khorasan Province Floor Plan Section

Yakhchal located in Raver, Kerman Province Floor Plan Section

YAKHCHAL 

1  Henri Stierlin. Persian Art Architecture. 2017. pp. 45 - 87

2  E, Booth - Clibborn. !e Splendor of Iran. Volume II. 1986. pp.31-73

3. Hemming, Jorgesen. Ice Houses of Iran. pp. 6 - 187
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[Rio Grande-Alcalde Acequia Irrigated Corridor, New Mexico.]
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catchment conveyance in! ltration ritual storage

WŚŽƚŽ͗�ŚƩƉƐ͗ͬͬǁǁǁ͘ĂďƋũŽƵƌŶĂů͘ĐŽŵͬϲϴϱϳϭϰͬŚĞĂĚůŝŶĞͲϰϯϴ͘Śƚŵů͘

Fair System 
for Ecosharing 
in the Neighborhood
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Headgate
Lateral

Acequia

&ĂƌŵůĂŶĚ

Acequia

Lateral&ĂƌŵůĂŶĚ

River

^ŶŽǁŵĞůƚ

concrete acequia: retain water 

ƐŽŝů�ĂĐĞƋƵŝĂ͗�ǁĂƚĞƌ�ƐĞĞƉĂŐĞ

[Rio Grande-Alcalde Acequia Irrigated Corridor, New Mexico.]

[Rio Grande-Alcalde Acequia Irrigated Corridor, New Mexico.]

Plan: Functional Exploration
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�ŝǀĞƌƐŝŽŶ��Ăŵ

Acequia
/ŶŇŽǁ

Acequia Return Flow

Mother DitchAlcalde Acequia

Hardware

dŚĞ�ĂĐĞƋƵŝĂ�ĂŐƌŽĞĐŽƐǇƐƚĞŵ�ŝƐ�Ă�ŐƌĂǀŝƚǇͲĚƌŝǀĞŶ�ƐǇƐƚĞŵ�ĂŶĚ�ŚĂƐ�ƐĞǀĞƌĂů�
ƉŝĞĐĞƐ�ƚŚĂƚ�ĐĂŶ�ŚĞůƉ�ƚŽ�ƌƵŶ�ƚŚĞ�ǁŚŽůĞ�ƐǇƐƚĞŵ͘�dŚĞ�ĚŝǀĞƌƐŝŽŶ�ĚĂŵ�ƐĞƌǀĞƐ�
ĂƐ�ƚŚĞ�ƉƌŝŵĂƌǇ�ĚŝǀĞƌƐŝŽŶ�ĨŽƌ�ƚŚĞ�ĂĐĞƋƵŝĂ�ƐǇƐƚĞŵ�ĂŶĚ�ŚĞůƉƐ�ƚŽ�ŐƵŝĚĞ�ǁĂƚĞƌ�
ĨƌŽŵ�ƚŚĞ�ƐŽƵƌĐĞ�ƌŝǀĞƌ͘ ϲ Then, the acequia ŵĂĚƌĞ�ŝƐ�ƚŚĞ�ĐĞŶƚƌĂů�ŝƌƌŝŐĂƟŽŶ�
ĐĂŶĂů�ĂŶĚ�ƚŚƌŽƵŐŚ�ƚŚŝƐ�ĐŚĂŶŶĞů͕�ǁĂƚĞƌ�ŝƐ�ƐƵƉƉůŝĞĚ�ƚŽ�ĐŽŵŵƵŶŝƟĞƐ�ĂŶĚ�
ĮĞůĚƐ͘ϳ��dŚĞ�WƌĞƐĂ�ĂůƐŽ�ŶĂŵĞĚ�ĚŝǀĞƌƐŝŽŶͬ�ŚĞĂĚŐĂƚĞ͕�ŝƐ�ĐŽŶƐƚƌƵĐƚĞĚ�ďǇ�
ƵƐŝŶŐ�ďƌƵƐŚͲĂŶĚͲƌŽĐŬ͕�ĞĂƌƚŚ͕�Žƌ�ůŽŐƐ͕�ĂŶĚ�ĚŝǀĞƌƚƐ�ǁĂƚĞƌ�ĨƌŽŵ�ƚŚĞ�ƐƵƉƉůǇ�
ƐŽƵƌĐĞ�ŝŶƚŽ�ƚŚĞ�ĂĐĞƋƵŝĂ�ƐǇƐƚĞŵ͘ϴ�tŚĞŶ�ŝƚ�ĐŽŵĞƐ�ƚŽ�ƚŚĞ�ĐŽŶƚƌŽůŝŶŐ�ƚŚĞ�
ƐƚĂƌƚ�ĂŶĚ�ƐƚŽƉ�ƚŚĞ�ǁĂƚĞƌ�ŇŽǁ�ŝŶ�ƚŚĞ�ǁĂƚĞƌĐŽƵƌƐĞ͕�ƚŚĞ��ƚĂƌƋƵĞƐ;�ŚĞĐŬƐͿ�
ĂƌĞ�ƐƚƌƵĐƚƵƌĞƐ�ƚŚĂƚ͕�ǁŚĞŶ�ĐůŽƐĞĚ͕�ƐƚŽƉ�ƚŚĞ�ŇŽǁ�ŽĨ�ǁĂƚĞƌ�ŝŶ�ƚŚĞ�ĚŝƚĐŚ͕�
ǁŚŝĐŚ�ĐƌĞĂƚĞƐ�ǁĂƚĞƌ�ƐƚŽƌĂŐĞ�ƐƚƌƵĐƚƵƌĞƐ�ůŝŬĞ�ƌĞƐĞƌǀŽŝƌƐ͘�tŚĞŶ�ƚŚĞ�ƐƉĂĐĞ�ŝƐ�
ĨƵůů�ŽĨ�ǁĂƚĞƌ͕ �ŝƚ�ǁŝůů�ďĞ�ĚŝƐƚƌŝďƵƚĞĚ�ƚŽ�ƚŚĞ�ŶĞŝŐŚďŽƌŝŶŐ�ůĂƚĞƌĂůƐ�Žƌ�ƚŚĞ�ĮĞůĚƐ�
ƐƵƌƌŽƵŶĚĞĚ�ƚŚĞ�ĐŚĂŶŶĞů͘9�dŚĞ�WƵĞƌƚĞƐͬ��ŽŵƉƵĞƌƚƐ�ŝƐ�Ă�ƚĞŵƉŽƌĂƌǇ�ǁĂƚĞƌ�
ĚŝǀĞƌƐŝŽŶ�ƐƚƌƵĐƚƵƌĞ�ƚŚĂƚ�ǁŝůů�ĚŝǀĞƌƚ�ƚŚĞ�ǁĂƚĞƌ�ĨƌŽŵ�ƚŚĞ�ĂĐĞƋƵŝĂ�ŵĂĚƌĞ�ŝŶƚŽ�
Ă�ŶĞĂƌďǇ�ůĂƚĞƌĂů�Žƌ�ĚŝƌĞĐƚůǇ�ƚŽ�ƚŚĞ�ŶĞĂƌďǇ�ĮĞůĚ͘ϭϬ��ĂŶŽĂƐ�ĐŽŶǀĞǇ�ǁĂƚĞƌ�
ŽǀĞƌ�ŝŵƉĞĚŝŵĞŶƚƐ�ĂŶĚ�ĂƌƌŽǇŽƐ͘ϭϭ�dŚĞ��ĞƐĂŐƵĞƐ�ŝƐ�Ă�ĚŝƚĐŚ�ƚŚĂƚ�ƚƌĂŶƐĨĞƌƐ�
ǁĂƚĞƌ�ďĂĐŬ�ŝŶƚŽ�ƚŚĞ�ƐƵƉƉůǇ�ƌŝǀĞƌ�ĂŶĚ�ŝƐ�ůŽĐĂƚĞĚ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ĂĐĞƋƵŝĂ�
ƐǇƐƚĞŵ͘ϭϮ

ACEQUIA�
�Ŷ�ŝƌƌŝŐĂƟŽŶ�ĚŝƚĐŚ�Žƌ�ĐĂŶĂů͘2 ŝƚ�ŝƐ�ůŽĐĂƚĞĚ�ŝŶ�^ƉĂŝŶ͕�ƚŚĞ��ŶĚĞƐ͕�ŶŽƌƚŚĞƌŶ�DĞǆŝĐŽ͕�ĂŶĚ�ƚŚĞ��ŵĞƌŝĐĂŶ�^ŽƵƚŚǁĞƐƚ͘ϯ 
�ŽƌƌŽǁĞĚ�ĨƌŽŵ�ĂƌĂďŝĐ�ĂůͲƐĈƋŝǇĂ͕�ĨƌŽŵ�Ăů͕�ĚĞĮŶŝƚĞ�ĂƌƟĐůĞ�н�ƐĈƋŝǇĂ�ΗŝƌƌŝŐĂƟŽŶ�ĚŝƚĐŚ͕Η�ĨƌŽŵ�ĨĞŵŝŶŝŶĞ�ĂĐƟǀĞ�ƉĂƌƟĐŝƉůĞ�ŽĨ�ƐĂƋĈ�ΗƚŽ�ŐŝǀĞ�ƚŽ�ĚƌŝŶŬ͕�ŝƌƌŝŐĂƚĞΗϰ�

ĂƋƵĞĚƵĐƚ͕�ĂƌƌŽǇŽ͕�ĚŝƚĐŚ͕�ǁĂƚĞƌĐŽƵƌƐĞ͕�ǁĂƚĞƌǁŽƌŬƐ͕�ǁĞŝƌ͕ �ƌƵŶŶĞƌ͕ �ĐĂŶĂů͕�ĐŚĂŶŶĞůϱ

TURN OF PINL GUIDES LAYER 
BEFORE EXPORTING AND SAVING.

101 102



tĂƚĞƌ�ŝƐ�ĚŝƐƚƌŝďƵƚĞĚ�ďǇ�ƚŚĞ�ĚŝǀĞƌƐŝŽŶ�ĚĂŵ�ĂŶĚ�ƚƌĂŶƐĨĞƌĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�
ĂĐĞƋƵŝĂ�ŵĂĚƌĞ͘��ƚĂƌƋƵĞƐ�ŝƐ�ƚŚĞ�ŚĞĂĚŐĂƚĞ�ƚŚĂƚ�ĐŽŶƚƌŽůƐ�ƚŚĞ�ŐƌŽƐƐ�ĂŵŽƵŶƚ�ŽĨ�
ǁĂƚĞƌ�ŝŶ�ĂĐĞƋƵŝĂ�ĂŶĚ͕�ǁŚĞŶ�ŝƚ�ĐŽŵĞƐ�ƚŽ�ƚŚĞ�ůĂƚĞƌĂů�ĐŽŶŶĞĐƟŽŶ�ƚŽ�ƚŚĞ�
ĂĐĞƋƵŝĂ͕�ŚŽǁ�ŵƵĐŚ�ĞĂĐŚ�ƉĂƌĐŝĂŶƚĞƐ�ǁŝůů�ŐĞƚ�ĨƌŽŵ�ƚŚĞ�ůĂƚĞƌĂů�ĚŝƐƚƌŝďƵƟŽŶ�
ǁŝůů�ďĞ�ĐŽŶƚƌŽůůĞĚ�ďǇ��ƚĂƌƋƵĞƐ͘ϭϯ

[Rio Grande-Alcalde Acequia Irrigated Corridor, New Mexico.]
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ACEQUIA Software

Software

ͻ dŚĞ�ƉĂƌĐŝĂŶƚĞƐ�ĂƌĞ�ƚŚĞ�ƉĞŽƉůĞ�ǁŚŽ�ůŝǀĞ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĂĐĞƋƵŝĂ͘�WĂƌĐŝĂŶƚĞƐ�ĐĂŶ�ĚĞĐŝĚĞ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ǁĂƚĞƌ�ƚŚĞǇ�ŶĞĞĚ�ĂŶĚ�ƚŚĞ�ŝƌƌŝŐĂƟŽŶ�ǁĂƚĞƌ�ǁŝůů�ŇŽǁ
ƚŚƌŽƵŐŚ�Ă�ŚĞĂĚŐĂƚĞ�ƚŽ�Ă�ůĂƚĞƌĂů�ĚŝƚĐŚ�ƚŽ�ŝƌƌŝŐĂƚĞ�ƚŚĞŝƌ�ůĂŶĚ͘��ĞĐĂƵƐĞ�ǁĂƚĞƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŶĞĞĚƐ�ƚŽ�ďĞ�ĨĂŝƌ͕ �ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ǁĂƚĞƌ�ǁŝůů�ďĞ�ĚĞĐŝĚĞĚ�ďǇ�ƚŚĞ
ĂŵŽƵŶƚ�ŽĨ�ĂǀĂŝůĂďůĞ�ǁĂƚĞƌ�ĨƌŽŵ�ƚŚĞ�ǁĂƚĞƌƐŚĞĚ�ĂŶĚ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ŶĞŝŐŚďŽƌŝŶŐ�ƉĂƌĐŝĂŶƚĞƐ͘ϭϰ

ͻ dŚĞ�ŵĂǇŽƌĚŽŵŽ�ŝƐ�ŽĸĐŝĂůůǇ�ĞůĞĐƚĞĚ�ďǇ�ƉĂƌĐŝĂŶƚĞƐ�ĂŶĚ�ŚĂƐ��ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ĨŽƌ�ƚŚĞ�ĚĂǇͲƚŽͲĚĂǇ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ƚŚĞ�ĂĐĞƋƵŝĂ͘�ϭϱ�DĂǇŽƌĚŽŵŽ�ŚĂƐ�ŽƚŚĞƌ
ƌĞƐƉŽŶƐŝďŝůŝƟĞƐ͕�ƐƵĐŚ�ĂƐ�ůĞǀǇ�ĨĞĞƐ͕�ŐĂƚŚĞƌŝŶŐ�ůĂďŽƌ�ĨŽƌ�ĞŵĞƌŐĞŶĐǇ�ƌĞƉĂŝƌƐ�ĂŶĚ�ŽǀĞƌƐĞĞŝŶŐ�ƚŚĞ�ǁĂƚĞƌ�ĚŝƐƚƌŝďƵƟŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�ƉĂƌĐŝĂŶƚĞƐ�ŝŶ�ƚŚĞ�ĐŽŵŵƵŶŝ-
ƚǇ͘ ϭϲ

ͻ �ƋƵĂů�ƚŽ�ŵĂǇŽƌĚŽŵŽ͕�ƚŚĞ�ĐŽŵŵŝƐƐŝŽŶĞƌƐ�ĂƌĞ�ĂůƐŽ�ƐĞůĞĐƚĞĚ�ďǇ�ƉĂƌĐŝĂŶƚĞƐ͘�dŚĞ�ĐŽŵŵŝƐƐŝŽŶĞƌƐ�ĂƌĞ�Ă�ƚƌĞĂƐƵƌĞƌ͕ �Ă�ƐĞĐƌĞƚĂƌǇ͕ �ĂŶĚ�Ă�ĐŚĂŝƌ͘ ϭϳ�dŚĞ�ĐŽŵŵŝƐƐŝŽŶ
ĂƌƌĂŶŐĞƐ�ƚŚĞ�ƌƵůĞƐ͕�ĞƐƚĂďůŝƐŚĞƐ�ĂŶŶƵĂů�ĨĞĞƐ͕�ĂŶĚ�ŽŌĞŶ�ŵĂŬĞ�ƚŚĞ�ĮŶĂů�ĚĞĐŝƐŝŽŶƐ�ŝŶ�ĚŝƐĂŐƌĞĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�ƵŶŝŽŶ͘ϭϴ��ĞĐĂƵƐĞ�ŽĨ�ƚŚŝƐ�ƐǇƐƚĞŵ͕�ĂŶ�ĂĐĞƋƵŝĂ�ŝƐ�Ă
ƐĞůĨͲŐŽǀĞƌŶŝŶŐ�ĐŽŵŵƵŶŝƚǇ�ŝŶ�ǁŚŝĐŚ�ƉĂƌĐŝĂŶƚĞƐ͕�ŵĂǇŽƌĚŽŵŽ͕�ĂŶĚ�ĐŽŵŵŝƐƐŝŽŶĞƌƐ�ƌĞůǇ�ŽŶ�ĞĂĐŚ�ŽƚŚĞƌ͘ ϭϵ

WůĞŶƚǇ�tĂƚĞƌ�^ŝƚƵĂƟŽŶ

>ĞƐƐ�tĂƚĞƌ�^ŝƚƵĂƟŽŶ �ƌŽƵŐŚƚ�^ŝƚƵĂƟŽŶ͗�tĞĞŬ�ϭ�ĚŝƐƚƌŝďƵƟŽŶ

�ƌŽƵŐŚƚ�^ŝƚƵĂƟŽŶ͗�tĞĞŬ�Ϯ�ĚŝƐƚƌŝďƵƟŽŶ�ƌŽƵŐŚƚ�^ŝƚƵĂƟŽŶ͗�tĞĞŬ�ϯ�ĚŝƐƚƌŝďƵƟŽŶ

�ƋƵŝƚĂďůĞ�tĂƚĞƌ��ŝƐƚƌŝďƵƟŽŶ�WƌŝŶĐŝƉůĞ
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ƉŽǌŽ�ĞǆƚĞƌŶŽ�ĂƐŽĐŝĂĚŽ�Ă�ůĂ�ĂůďĂƌƌĂĚĂ
ĞǆƚĞƌŶĂů�ǁĞůů�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĂůďĂƌƌĂĚĂ

ĂĐƵŝĚĞƌŽ�ĂůŝŵĞŶƚĂĚŽ�ƉŽƌ�ůĂ�ĂůďĂƌƌĂĚĂ
ĂůďĂƌƌĂĚĂͲĨĞĚ�ĂƋƵŝĨĞƌ

ĂƌĞĂ�ĚĞ�ĂƉŽƌƚĂĐŝŽŶ
ĐŽŶƚƌŝďƵƟŽŶ�ĂƌĞĂ

Hardware

ͻ��ĂƚĐŚŵĞŶƚ͗�dŚĞ�ĂůďĂƌƌĂĚĂ�ƐǇƐƚĞŵ�ĐĂŶ�ďĞ�ďƵŝůƚ�ǁŝƚŚ�ůŽĐĂů�ĂǀĂŝůĂďůĞ�ƌĞƐŽƵƌĐĞƐ�ŝŶ�Ă
ŐĞŶƚůĞ�ƐůŽƉĞ�ĂƌĞĂ͘�/ƚ�ĨĂĐĞƐ�ƵƉ�Śŝůů�ƚŽ�ǁŽƌŬ�ĂƐ�Ă�ĚĂŵ�ƚŽ�ĐŽůůĞĐƚ�ƌĂŝŶǁĂƚĞƌ�ƌƵŶŽī�ĚƵƌŝŶŐ
ƚŚĞ�ƐŚŽƌƚ�ƌĂŝŶǇ�ƉĞƌŝŽĚ�ǁŝƚŚŽƵƚ�ƚŚĞ�ŚĞůƉ�ŽĨ�Ă�ĨĞĞĚĞƌ�ĐĂŶĂů͘

ͻ��ƌŵƐ͗�dŚĞ�ĞǆĐĂǀĂƚĞĚ�ƐƵƌĨĂĐĞ�ƐŽŝů�ĨƌŽŵ�ƚŚĞ�ůĂŐŽŽŶ�ŝƐ�ƐƚĂĐŬĞĚ�ĂůŽŶŐ�ƚŚĞ�ĚŽǁŶƐƚƌĞĂŵ
ĂƌĞĂ͘�sŝůůĂŐĞƌƐ�ǁŝůů�ĐŽŵƉĂĐƚ�ŝƚ�ƉŚǇƐŝĐĂůůǇ͘ �tŚĞŶ�ŝƚ�ĐŽŵĞƐ�ƚŽ�ƚŚĞ�ĚƌǇ�ƐĞĂƐŽŶ͕�ƚŚĞ�ĂůďĂƌƌĂͲ
ĚĂ�ǁŝůů�ĚƌǇ�ŽƵƚ�ĂŶĚ�ƚŚĞ�ĐƌŽƉƐ�ĐĂŶ�ďĞ�ƉůĂŶƚĞĚ�ŝŶ�ƚŚĞ�ůĂŐŽŽŶ�ĂƌĞĂ͘�tŚĞŶ�ƚŚĞ�ĐƌŽƉƐ�ŐƌŽǁ͕
ƚŚĞ�ĐůĂǇ�ĂŶĚ�Ɛŝůƚ�ĨƌŽŵ�ƚŚĞ�ĂůďĂƌƌĂĚĂ�ĂƌĞĂ�ǁŝůů�ďĞ�ĐůĞĂŶĞĚ�ŽƵƚ�ĂŶĚ�ĐŽůůĞĐƚĞĚ�ƚŽ�ďĞ�ĂĐĐƵͲ
ŵƵůĂƚĞĚ�ŽŶ�ƚŚĞ�ŽƵƚĞƌ�ĚĂŵ�ŚŝůůƐ�ƚŽ�ŵĂŬĞ�ƚŚĞŵ�ƚŚŝĐŬĞƌ�ĂŶĚ�ŚŝŐŚĞƌ͘ �5 /ƚ�ŚĂƐ�ƚǁŽ�ĨƵŶĐƟŽŶƐ͗
ŽŶĞ�ŝƐ�ƚŽ�ƌĞƐĞƌǀĞ�ǁĂƚĞƌ͕ �ƚŚĞ�ŽƚŚĞƌ�ŝƐ�ƚŽ�ƉůĂŶƚ�ĐƌŽƉƐ�ĂůŽŶŐ�ƚŚĞ�ĞĚŐĞƐ͘

ͻ�tĞůůƐ͗�/ŶĮůƚƌĂƚĞĚ�ǁĂƚĞƌ�ĐĂŶ�ďĞ�ƵƐĞĚ�ďǇ�ƚŚĞ�ƐĂŵĞ�ǀŝůůĂŐĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�͞ĞǆƚĞƌŶĂů�ǁĞůůƐ͟
ǁŚŝĐŚ�ŚĞůƉ�ƚŽ�ŐĞƚ�ǁĂƚĞƌ�ĨƌŽŵ�ƚŚĞ�ĂƋƵŝĨĞƌ�Žƌ�ďǇ�ƚŚĞ�ƐƉƌŝŶŐ�Ă�ƐŚŽƌƚ�ĚŝƐƚĂŶĐĞ�ĚŽǁŶƐƚƌĞĂŵ
ƚŽ�ďĞŶĞĮƚ�ƚŚĞ�ůŝǀĞƐƚŽĐŬ�ĂŶĚ�ĂŐƌŝĐƵůƚƵƌĞ͘�6

ͻ�ƉŚǇƐŝĐĂů�ƉĂƌƚƐ͗
DƵƌŽ͗�ǁĂůů;�ŵĂĚĞ�ďǇ�ƚŚĞ�ƐŽŝů͕�ĐůĂǇ͕ �Ɛŝůƚ�ĨƌŽŵ�ƚŚĞ�ůĂŐŽŽŶͿ�ϳ

sĂƐŽ͗�ůĂŐŽŽŶ�ĂƌĞĂ�ƚŽ�ĐŽůůĞĐƚ�ĂŶĚ�ĐĂƉƚƵƌĞ�ǁĂƚĞƌ�ĨƌŽŵ�ƌĂŝŶǁĂƚĞƌ�ƌƵŶŽī͘�8

�ǆƚĞƌŶĂů�ǁĞůůƐ͗�ƚŚĞ�ĚĞĞƉ�ǁĞůůƐ�ǁŚŝĐŚ�ĐĂŶ�ƐƚŽƌĞ�ǁĂƚĞƌ�ĂŶĚ�ĞǆƚƌĂĐƚ�ǁĂƚĞƌ�ĨŽƌ�ƉŽƚ�ŝƌƌŝŐĂͲ
ƟŽŶ͘�9

^ƉƌŝŶŐƐ�ĚŽǁŶƐƚƌĞĂŵ͗�ƌĞůĞĂƐĞĚ�ǁĂƚĞƌ�ĨƌŽŵ�ĂůďĂƌƌĂĚĂ�ǁŝůů�ŚĞůƉ�ŝƌƌŝŐĂƟŽŶ�ĂŶĚ�ƚŽ�ƌĂŝƐĞ
ůŝǀĞƐƚŽĐŬ�ŝŶ�ƚŚĞ�ǀŝůůĂŐĞ͘�ϭϬ
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ĚĂƚĞ�ĨƌŽŵ�ϮϬϬϬ���͘�ŝƚ�ŝƐ�ůŽĐĂƚĞĚ�ŝŶ�ĐŽĂƐƚĂů��ĐƵĂĚŽƌ͕ �ƌĞĐŽƌĚĞĚ�ĨŽƌ�ŵƵĐŚ�ŽĨ�ƚŚĞ�^ĂŶƚĂ��ůĞŶĂ�WĞŶşŶƐƵůĂ�
dŚĞƐĞ�hͲƐŚĂƉĞĚ�ůĂŐŽŽŶƐ�;ĐĂůůĞĚ�ĂůďĂƌƌĂĚĂƐͿ͕�ƌĞƚĂŝŶ�ǁĂƚĞƌ�ďĞŚŝŶĚ�ƐŵĂůů�ĞĂƌƚŚ�ĚĂŵƐϮ

ŚŽƌŵĂ͕ŚŽƌŵĂǌĂ͕�ŵƵƌŽ͕�ƉĂƌĞĚ͕�ƚĂďŝƋƵĞ͕�ƚĂƉŝĂ�4

Functional Exploration

A
LB
A
R
R
A
D
A

͞ůĞĐŚƵŐƵŝŶ͟;ƉŝƐƟĂ�ƐƚƌĂƟŽƚĞƐͿ
ƐƉĞĐŝĮĐ�ĂƋƵĂƟĐ�ƉůĂŶƚ

ŵƵƌŽ�ĚĞ�ĂůďĂƌƌĂĚĂ
ĐĂĚĞǌĂ������ŚĞĂĚ

ŵƵƌŽ�ĚĞ�ĂůďĂƌƌĂĚĂ
ďƌĂǌŽ��������Ăƌŵ

ďŽƐƋƵĞ
ĨŽƌĞƐƚ

ĐŽŵƵŶĂ
ĐŽŵŵƵŶĞ
ĂƌĞĂ�ĚĞ�ĚĞƐĨŽŐƵĞ
ƌĞůĞĂƐĞ�ĂƌĞĂ

dhZE�K&�W/E>�'h/��^�>�z�Z�
��&KZ���yWKZd/E'��E��^�s/E'͘
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dŚĞ�ĂůďĂƌƌĂĚĂ�ƐǇƐƚĞŵ�ĂůƐŽ�ŬŶŽǁŶ�ĂƐ�ũĂŐƺĞǇĞƐ͕�ŵĂƌƐŚ�ĚĂŵƐ�Žƌ�ƐŝŵƉůǇ�
ůĂŐŽŽŶƐ͕�ĚĂƚĞ�ĨƌŽŵ�ƉƌĞͲ�ŽůƵŵďŝĂŶ�ƟŵĞƐ͘�dŽĚĂǇ�ŝƚ�ĐŽŶƟŶƵĞƐ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�
ĂŶĚ�ŐĞŶĞƌĂƚĞ�ĂŶĚ�ŝŶ�ƐŽŵĞ�ƉůĂĐĞƐ�ŝƚ�ŝƐ�ƚŚĞ�ŽŶůǇ�ƐŽƵƌĐĞ�ŽĨ�ǁĂƚĞƌ�ǁŚŝĐŚ�ƚŚĞ�
ƉŽƉƵůĂƟŽŶ�ƚŽ�ĂĐĐĞƐƐ͘11

/DQGVFDSH�&RQWH[W: 

�yd�ZE�>�t�>>

�KDDhE� �Z��K ������

�>��ZZ���

ALBARRADA section

�yd�ZE�>�t�>>

&KZ�^d �KDDhE�^W/>>t�z
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ŵŽƌĞ�ǁĂƚĞƌ͗�ǁĂƚĞƌ�ƐƚŽƌĂŐĞ�ƐǇƐƚĞŵ�ĂŶĚ��ǁĂƚĞƌ�ŝŶĮůƚƌĂƟŽŶ

ůĞƐƐ�ǁĂƚĞƌ͗�ǁĂƚĞƌ�ĞǀĂƉŽƌĂƟŽŶ�ĂŶĚ�ĐƌŽƉ�ƉůĂŶƟŶŐ

ĚƌŽƵŐŚƚ͗�ĐƌŽƉ�ƉůĂŶƟŶŐ�ĂŶĚ�ďƵŝůĚ�ŵƵƌŽ

ŶĞǆƚ�ǇĞĂƌ�ƌĂŝŶǇ�ƐĞĂƐŽŶ͗�ŵŽƌĞ�ǁĂƚĞƌ�ĐĂƉƚƵƌĞ�ĂŶĚ�ǁĂƚĞƌ�

ͻ�DĂŶĂŐĞŵĞŶƚ�ŽƌŐĂŶŝǌĂƟŽŶ͗�dŚĞ�ĐŽŵƉůĞƚĞĚ�ƐǇƐƚĞŵ�ǁŝůů�ďĞ�ŵĂŶĂŐĞĚ�ďǇ�ƚŚĞ��ŽŵŵƵŶĞƐ�^ĂĐĂĐŚƷŶ͕�WĞĐŚŝĐŚĞ͕�ĂŶĚ��ů�ZĞĂů͘�dŚĞ�ZĞŐŝŵĞ�>Ăǁ�ĂŶĚ�KƌŐĂŶŝǌĂͲ
ƟŽŶ�ŽĨ��ŽŵŵƵŶĞƐ�ϭϵϯϳ�ŝƐ�ƚŚĞ�ĨŽƌŵĂůŝǌĞĚ�ƚŚĞ�ĂŶĐĞƐƚƌĂů�ƌŝŐŚƚ�ŽĨ�ƚŚĞ�ƐĞƩůĞĚ�ŶĂƟǀĞ�ĐŽŵŵƵŶŝƟĞƐ�ƐŝŶĐĞ�ĐŽůŽŶŝĂů�ƟŵĞƐ͘�dŚĞƐĞ�ƌĞŐƵůĂƟŽŶƐ�ƉƌŽǀĞ�ƚŚĞ�
ĐŽŵŵƵŶĞƐ�ĂƌĞ�ƵŶŝƚƐ�ƐŽĐŝŽƉŽůŝƟĐĂů�ŽĨ�Ă�ƐƚĂďůĞ�ŶĂƚƵƌĞ͕�ůŝŶŬĞĚ�ďǇ�ƌĞůĂƟŽŶƐ�ŽĨ�ŬŝŶƐŚŝƉ͕�ĂŶĚ�ŝĚĞŶƟĮĞĚ�ďǇ�ƚŚĞŝƌ�ĂƐƐŽĐŝĂƟŽŶ�ƚŽ�Ă�ƚĞƌƌŝƚŽƌǇ͘ �ϭϮ

ͻ��ZŝƚƵĂů�͗��ĂƐĞĚ�ŽŶ�ƚŚĞ�ĞǀŝĚĞŶĐĞ�ŽĨ�ƚŚƌĞĞ�ůĂƌŐĞ�ŵƵůůŽ�ƐŚĞůůƐ;^ƉŽŶĚǇůƵƐ�ƉƌŝŶĐĞƉƐͿ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ�ĐŚĂŶŶĞů�ŽĨ�ƚŚĞ�ĂůďĂƌƌĂĚĂ��ĐŚĂůůĂŶ�ŝŶ�^ĂŶƚĂ��ůĞŶĂ͕�ŝƚ�ƉƌŽǀĞĚ�
ƚŚĞ�ĐŽŵŵŽŶ�ƌŝƚƵĂů�ƉƌĂĐƟĐĞ�ŝŶ�ƚŚĞ��ŶĚĞƐ͗�ƉĞŽƉůĞ�ƵƐĞĚ�ƚŚŝƐ�ĐƌĞĂƚƵƌĞ�ƚŽ�ƉƌĂǇ�ĨŽƌ�ŵŽƌĞ�ƌĂŝŶ͘��ůƐŽ͕�ƵƐŝŶŐ�ƚŚŝƐ�ƌŝƚƵĂů�ŵĞĂŶŝŶŐ�ǁŚŝůĞ�ǀŝůůĂŐĞ�ĐŚŝĞĨ�ǁŽƵůĚ�ĂǀŽŝĚ�
ƚŚĞ�ĂĐĐƵƐĞ�ĨƌŽŵ�ƚŚĞ�ĐŽŵŵƵŶĂů�ĂĐƟǀŝƟĞƐ�ŝĨ�ƚŚĞ�ĂůďĂƌƌĂĚĂ�ƐǇƐƚĞŵ�ĨĂŝůĞĚ�ƚŽ�ďƌŝŶŐ�ǁĂƚĞƌ�ƚŽ�ƚŚĞ�ǀŝůůĂŐĞ͘�ϭϯ
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WƌŽŶƵŶĐŝĂƟŽŶ͗�ďĞŶͼĐŚƵŚŶŐ
�ƚǇŵŽůŽŐǇ͗�KůĚ��ŶŐůŝƐŚ�ďĞŶĐ�ΗůŽŶŐ�ƐĞĂƚ͕Η�ĞƐƉĞĐŝĂůůǇ�ŽŶĞ�ǁŝƚŚŽƵƚ�Ă�ďĂĐŬ͕�ĨƌŽŵ�WƌŽƚŽͲ'ĞƌŵĂŶŝĐ�ďĂŶŬŽŶ;ƐŽƵƌĐĞ�ĂůƐŽ�ŽĨ�KůĚ�&ƌŝƐŝĂŶ�ďĂŶŬ�ΗďĞŶĐŚ͕Η��
KůĚ�EŽƌƐĞ�ďĞŬŬƌ͕ ��ĂŶŝƐŚ�ďčŶŬ͕�DŝĚĚůĞ��ƵƚĐŚ�ďĂŶĐ͕�KůĚ�,ŝŐŚ�'ĞƌŵĂŶ�ďĂŶĐŚͿ͘�Р���
^ǇŶŽŶǇŵƐ͗�ƚĞƌƌĂĐĞĚ�ĮĞůĚ͕�ƉĂĚĚǇ�ƚĞƌƌĂĐĞ
>ŽĐĂƟŽŶ͗�ĞĂƐƚ͕�ƐŽƵƚŚ͕�ĂŶĚ�ƐŽƵƚŚĞĂƐƚ��ƐŝĂ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�DĞĚŝƚĞƌƌĂŶĞĂŶ͕��ĨƌŝĐĂ͕�ĂŶĚ�^ŽƵƚŚ��ŵĞƌŝĐĂ͘
dŝŵĞ�ƉĞƌŝŽĚ͗��ŽŶĐĞƉƚ�ŽĨ�ďĞŶĐŚŝŶŐ�ƚĞƌƌĂĐĞ�ǁĞƌĞ�ĨŽƵŶĚ�ĂƐ�ůŽŶŐ�ĂƐ�ƚŚĞ�ĂŐƌŝĐƵůƚƵƌĂů�ĐŝǀŝůŝǌĂƟŽŶ�ĮƌƐƚ�ĚĞǀĞůŽƉĞĚ͘�͞dŚĞ�ĞĂƌůŝĞƐƚ�ƉƌĂĐƟĐĞƐ�ŽĨ�ƚĞƌƌĂĐŝŶŐ�
ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ŝŶ�WĂůĞƐƟŶĞ�ĂŶĚ�zĞŵĞŶ�ĂďŽƵƚ�ϱϬϬϬ�ǇĞĂƌƐ�ĂŐŽ͘͟ �С�����

Hydrologic Purpose
ͻ ZĞĚƵĐĞ�ƌƵŶͲŽī�Žƌ�ŝƚƐ�ǀĞůŽĐŝƚǇ�ĂŶĚ�ŵŝŶŝŵŝǌĞ�ƐŽŝů�ĞƌŽƐŝŽŶ͖
ͻ �ŽŶƐĞƌǀĞ�ƐŽŝů�ŵŽŝƐƚƵƌĞ�ĂŶĚ�ĨĞƌƟůŝƚǇ͕�ĨĂĐŝůŝƚĂƚĞ�ŵŽĚĞŵ�ĐƌŽƉƉŝŶŐ�ŽƉĞƌĂƟŽŶƐ�ŝ͘Ğ͘�ŵĞĐŚĂŶŝǌĂƟŽŶ͕�ŝƌƌŝŐĂƟŽŶ�ĂŶĚ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ�ŽŶ�ƐůŽƉŝŶŐ�ůĂŶĚ͖
ͻ WƌŽŵŽƚĞ�ŝŶƚĞŶƐŝǀĞ�ůĂŶĚ�ƵƐĞ�ĂŶĚ�ƉĞƌŵĂŶĞŶƚ�ĂŐƌŝĐƵůƚƵƌĞ�ŽŶ�ƐůŽƉĞƐ�ĂŶĚ�ƌĞĚƵĐĞ�ƐŚŝŌŝŶŐ�ĐƵůƟǀĂƟŽŶ͘

,ŽŶŐŚĞ�,ĂŶŝ�ZŝĐĞ�dĞƌƌĂĐĞƐ͕��ŚŝŶĂ

ͻ ,ƵŵŝĚ�ĐŽŶƟŶĞŶƚĂů�Žƌ�ŚƵŵŝĚ�ƐƵďƚƌŽƉŝĐĂů�ĐůŝŵĂƚĞ
ͻ �ƌŽƉƐ�ŶĞĞĚ�ĚŝƉ�ŝŶ�ǁĂƚĞƌ
ͻ ^Žŝů�ďƵŶĚ�ǁĂůů�ƚĞƌƌĂĐĞ

�ŶĚĞĂŶ͕�^ŽƵƚŚ��ŵĞƌŝĐĂ

ͻ �ƌŝĚ�ĂŶĚ�ƐĞŵŝͲĂƌŝĚ�ĐůŝŵĂƚĞ
ͻ WůĂŶƚ�ĐŽƌŶ�Žƌ�ƉĂƚĂƚŽ�ŝŶ�^ŽƵƚŚ��ŵĞƌŝĐĂ
ͻ ^ƚŽŶĞ�ďƵŶĚ�ǁĂůů�ƚĞƌƌĂĐĞ

&ĂŶǇĂ�ũƵƵ͕�<ĞŶǇĂ

ͻ �ƌŝĚ�ĂŶĚ�ƐĞŵŝͲĂƌŝĚ�ĐůŝŵĂƚĞ
ͻ WůĂŶƚ�ĐŽƌŶ�Žƌ�ďĞĂŶ�ŝŶ��ĨƌŝĐĂ
ͻ tĂƚĞƌ�ĐŚĂŶŶĞů�ĂůŽŶŐ�ĞŵďĂŶŬŵĞŶƚ

DĂƌĐŚĞƐŝ�Ěŝ��ĂƌŽůŽ͕�/ƚĂůǇ

ͻ DĞĚŝƚĞƌƌĂŶĞĂŶ�ĐůŝŵĂƚĞ
ͻ sŝŶĞǇĂƌĚ�Žƌ�ŽůŝǀĞ�ŐĂƌĚĞŶ�ŝŶ�DĞĚŝƚĞƌƌĂŶĞĂŶ�ĂƌĞĂ
ͻ tĂƚĞƌ�ĐŚĂŶŶĞů�ĂůŽŶŐ�ƚƌĂŝů

6911ft

5161ft

1.6 mile0
Forest Village Rice terrace River

Plan

11636ft

10166ft

0.78 mile0

ShrublandShrubland TerraceTerrace River

1327 ft

991 ft

2043 ft

2066 ft

0.5 mile0

0.85 mile0

Road Residencelower terraceHigher terrace

Terrace TerraceForest Forest
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BENCHING

• Bench terraces can be found in tropical and subtropical rainforests, deserts, and arid and semiarid mountains across the globe. Т
ͻ �ĞŶĐŚ�ƚĞƌƌĂĐĞƐ�ĂƌĞ�ƉĂƌƟĐƵůĂƌůǇ�ƐƵŝƚĂďůĞ�ĨŽƌ�ƐĞǀĞƌĂů�ĐŽŶĚŝƟŽŶƐ͕�ƐƵĐŚ�ĂƐ�ĂƌĞĂƐ�ǁŝƚŚ�ƐĞǀĞƌĞ�ĞƌŽƐŝŽŶ�ŚĂǌĂƌĚƐ͕�ĂƌĞĂƐ�ǁŚĞƌĞ�ĐƌŽƉƐ�ƌĞƋƵŝƌĞ�ŇŽŽĚ�ŝƌƌŝŐĂƟŽŶ͕�ĂŶĚ�ĂƌĞĂƐ
ǁŝƚŚ�ƐƚĞĞƉ�ĂŶĚ�ĨĂŝƌůǇ�ƐƚĞĞƉ�ƐůŽƉĞ�ůĂŶĚ�ŚĂǀŝŶŐ�ĚĞĞƉ�ĂŶĚ�ŵŽĚĞƌĂƚĞůǇ�ĚĞĞƉ�ƐŽŝů͘�У

ͻ �ĞŶĐŚ�ƚĞƌƌĂĐĞƐ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ŝƌƌŝŐĂƚĞ�ĐƌŽƉƐ͕�ĐĂƉƚƵƌĞ�ĂŶĚ�ŝŶĮůƚƌĂƚĞ�ǁĂƚĞƌ�ŽŶ�ƐŝƚĞ͘

ͻ >ŽĐĂů�ĨĂƌŵĞƌƐ�ŵĞĂƐƵƌĞ�ƚŚĞ�ƐůŽƉĞ�ŽĨ�ƚŚĞ�Śŝůů�ĂŶĚ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ďĞŶĐŚŝŶŐ�ƐƉĂĐĞ�ƚŚĂŶ�ĐƵƚ�ĂŶĚ�Įůů�ƚŚĞ�ŵŽƵŶƚĂŝŶ�ƐŝĚĞ͕�ŵĂŬĞƐ�ƐƚĂŝƌͲƐƚĞƉƉŝŶŐ�ĮĞůĚ�ƚŽ�ŐƌŽǁ�ĐƌŽƉƐ͘
ͻ dŚĞ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƚĞƌƌĂĐĞ�ŝƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ƉůĂŶƚĂƟŽŶ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĮĞůĚ͕�ĂŶĚ�ŝƚ�ĐĂůůƐ�ďƵŶĚ�Žƌ�ďƵŶĚ�ǁĂůů͘��ƵŶĚ�ǁŝůů�ŚŽůĚ�ǁĂƚĞƌ�ŝŶ�ƚŚĞ�ĐƌŽƉ�ĮĞůĚ͘
ͻ �ĂƐĞĚ�ŽŶ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ĐůŝŵĂƚĞ�ĂŶĚ�ŐĞŽŐƌĂƉŚŝĐ�ĐŽŶĚŝƟŽŶƐ͕�ƚŚĞ�ďĞŶĐŚŝŶŐ�ƚĞƌƌĂĐĞ�ǁŽƵůĚ�ĐĂƉƚƵƌĞ�ǁĂƚĞƌ�ĨƌŽŵ�ƐƉƌŝŶŐƐ͕�ƌŝǀĞƌƐ͕�Žƌ�ƌĞƐĞƌǀŽŝƌƐ͘�^Ž�ŝŶ�ĚŝīĞƌĞŶƚ�ĐĂƐĞƐ͕
ƚŚĞ�ďĞŶĐŚŝŶŐ�ƚĞƌƌĂĐĞ�ƐǇƐƚĞŵ�ǁŽƵůĚ�ĂůƐŽ�ŝŶĐůƵĚĞ�Ă�ŶĞƚǁŽƌŬ�ŽĨ�ĐĂŶĂůƐ͕�ƐůƵŝĐĞƐ͕�ĂŶĚ�ƉŝƉĞƐ͘

Construction Method

Stone bund wall

Forest
Water resource 

South America
AndFT, Peru

The stone wall absorbed heat from the sun 
during the day and radiated it back out at night

Mediterranean
Marchesi di Barolo, Italy

Water channel
Water channel

Road

Trail

Underground
drainage

Aquifer

Groundwater
Recharge

In!ltration

Vineyard or olive gardenCorn or patato !eld

Irrigation pipe along !eld

Gravel 
base

Medium-sized gravel
Mixture of !ne sand and gravel

Surface course

Base course

Topsoil

Dry 
stone 
wall

Soil bund wall

Soil bund 
wall

Water pipe

Rice terrace

Africa
Fanya juu, Kenya

Asia
Honghe Hani Rice Terraces, China

River

Embankment 
with grass

Water channel 
with fruit tree

In!ltration

Underground
drainage and 
water channel

Corn !eld with banana tree 
in the lower trench

Paddy !eld

Water channel 
with fruit tree

Embankment 
with grass
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General Operation
• Benching terraces are mostly found in the areas with small 
ŚŽůĚŝŶŐƐ�ĂŶĚ�Ă�ĚĞŶƐĞ�ƉŽƉƵůĂƟŽŶ͕�ĂŶĚ�ĂƌĞĂƐ�ǁŚĞƌĞ�ƚŚĞƌĞ�ĂƌĞ�
food shortages or high unemployment rates. Ф

ͻ��ĞŶĐŚŝŶŐ�ƚĞƌƌĂĐĞƐ�ŽƉĞƌĂƚĞ�ĚŝīĞƌĞŶƚůǇ�ŝŶ�ĚŝīĞƌĞŶƚ�ĐŽƵŶƚƌŝĞƐ�
of the world. In southeast Asia the terrace system was 
ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƚŚĞŝƌ�ƌĞůŝŐŝŽƵƐ�ďĞůŝĞǀĞƐ͕�ƐƵĐŚ�ĂƐ�ƚŚĞ�^ƵďĂŬ�ŝŶ�
�Ăůŝ�ŝƐůĂŶĚ͕�/ŶĚŽŶĞƐŝĂ͘�/Ŷ��ƵƌŽƉĞ͕�ƐƵĐŚ�ĂƐ�/ƚĂůǇ͕ �ƚŚĞ�ƚĞƌƌĂĐĞĚ�
ĮĞůĚ�ǁĞƌĞ�ĐŽŶƐƚƌƵĐƚĞĚ�ďǇ�ĐŽŵŵƵŶŝƟĞƐ͘�

Honghe Hani Rice Terraces

ͻ�/Ŷ�^ŽƵƚŚĞƌŶ�zƵŶŶĂŶ͕��ŚŝŶĂ͘�

• The Hani people have developed a complex system of 
channels to bring water from the forested mountaintops to 
the terraces. They have also created an integrated farming 
ƐǇƐƚĞŵ�ƚŚĂƚ�ŝŶǀŽůǀĞƐ�ďƵīĂůŽƐ͕�ĐĂƩůĞ͕�ĚƵĐŬƐ͕�ĮƐŚ�ĂŶĚ�ĞĞů�ĂŶĚ�
ƐƵƉƉŽƌƚƐ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƌĞĚ�ƌŝĐĞ͘�Х

• Hani terrace forming a original agricultural ecological 
ĐŝƌĐƵůĂƟŽŶ�ƐǇƐƚĞŵ�ŽĨ�ƌŝǀĞƌƐ͕�ƚĞƌƌĂĐĞƐ͕�ǀŝůůĂŐĞƐ�ĂŶĚ�ĨŽƌĞƐƚƐ͘�
dŚĞ�ĨŽƌĞƐƚ�ŝƐ�ŝŶ�ƚŚĞ�ƵƉƉĞƌ�ƉĂƌƚ͕�ƚŚĞ�ǀŝůůĂŐĞ�ŝƐ�ŝŶ�ƚŚĞ�ŵŝĚĚůĞ͕�
ƚŚĞ�ƚĞƌƌĂĐĞ�ŝƐ�ŝŶ�ƚŚĞ�ůŽǁĞƌ�ƉĂƌƚ͕�ĂŶĚ�ƚŚĞ�ǁĂƚĞƌ�ƐǇƐƚĞŵ�ƌƵŶƐ�
through it.

Ecological Circulation System

Straw feed 
water bu!alo

Dung as fuel

Floating weed 
feed livestock

Manure feed 
"sh fry

Become manure 
fertilize "eld

Mature "sh go 
back to "eld 
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ŵŽƵŶƚĂŝŶ�ƚŽ�ƚŚĞ�͞ĂƌŝĚ�ƉĂƐƚƵƌĞƐ�ĂŶĚ�ĮĞůĚƐ͕�ǀŝŶĞǇĂƌĚƐ�ĂŶĚ�ŽƌĐŚĂƌĚƐ͘͟ П

WŚŽƚŽ͗�ŚƩƉƐ͗ͬͬǁǁǁ͘ŚŽƵƐĞŽĨƐǁŝƚǌĞƌůĂŶĚ͘ŽƌŐͬƐǁŝƐƐƐƚŽƌŝĞƐͬŚŝƐƚŽƌǇͬďŝƐƐĞƐͲǀĂůĂŝƐͲŝƌƌŝŐĂƟŽŶͲĐŚĂŶŶĞůƐͲƚŽƵƌŝƐƚͲŚŝƚ͘

catchment conveyance in! ltration ritual storage

Let Water Flow Lead You 
to the Food and Wine
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WƌŽŶƵŶĐŝĂƟŽŶ͗�͚ďŝƐĞ
�ƚǇŵŽůŽŐǇ͗��ŝƐƐĞ�ŝŶ�ŽůĚ�&ƌĞŶĐŚ�ŵĞĂŶƐ�͞ǁŝůĚ�ĂŶŝŵĂů͟�Р͕�ĨƌŽŵ�sƵůŐĂƌ�>ĂƟŶ�ďţƐƟĂ�ŵĞĂŶƐ�͞ƐŶĂŬĞ͟�С
^ǇŶŽŶǇŵƐ͗�͞ƌĂǇĞƐ͕͟ �͞ƐƵŽŶĞŶ͟�ĂŶĚ�͞ǁĂƐƐĞƌůĞŝƚĞƌ͟�Т
>ŽĐĂƟŽŶ͗��ĂŶƚŽŶ�ŽĨ�sĂůĂŝƐ͕�^ǁŝƚǌĞƌůĂŶĚ
dŝŵĞ�ƉĞƌŝŽĚ͗�&ƌŽŵ�ϭϯƚŚ�ĐĞŶƚƵƌǇ�ƚŽ�ϮϬƚŚ�ĐĞŶƚƵƌǇ�У����

Hardware - General System 
ϭ͘ ��^ĂŶĚ�dƌĂƉ�ǁŝƚŚ�ƉƌŝƐĞ�Ě Ğ͛ĂƵ�;ŵĞĂŶƐ�ǁĂƚĞƌ�ŝŶƚĂŬĞͿ�ĂŶĚ�ĂŶ
ŽǀĞƌŇŽǁ�ŽƵƚůĞƚ�ĚŝǀĞƌƚƐ�ǁĂƚĞƌ�ĨƌŽŵ�ŵĞůƟŶŐ�ŐůĂĐŝĞƌ�ƐƚƌĞĂŵƐ͘�Ф

dŚĞ�ƐĂŶĚ�ƚƌĂƉ�ŝƐ�Ă�ďŽǆ�ƐŚĂƉĞ�ƐƚƌƵĐƚƵƌĞ�ƚŚĂƚ�ĐĂŶ�ŚŽůĚ�ƚŚĞ������
ƉƌĞĐŝƉŝƚĂƚĞĚ�ƐĞĚŝŵĞŶƚƐ�ĨƌŽŵ�ǁĂƚĞƌ͘ �/ƚ�ŽƌŝŐŝŶĂůůǇ�ǁĂƐ�����
ǁŽŽĚĞŶ͕�ďƵƚ�ŵŽĚĞƌŶ�ĨŽƌŵƐ�ƵƐƵĂůůǇ�ŵĂĚĞ�ĨƌŽŵ�ĐŽŶĐƌĞƚĞ͘�Х�

dŚĞ�ƉƌŝƐĞ�Ě Ğ͛ĂƵ�ŚĂƐ�ƚǁŽ�ŽƉĞŶŝŶŐƐ�ŽŶ�ƚŚĞ�ƐĂŶĚ�ƚƌĂƉ�ƚŚĂƚ�
ůĞƚ�ǁĂƚĞƌ�ŝŶƚŽ�ƚŚĞ�ƐĂŶĚ�ƚƌĂƉ�ĂŶĚ�ŽƵƞůŽǁ�ƚŽ�ƚŚĞ�ďŝƐƐĞ�
ĐŚĂŶŶĞů͘�dŚĞ�ŽǀĞƌŇŽǁ�ŽƵƚůĞƚ�ǁŝůů�ůĞƚ�ĞǆĐĞƐƐ�ǁĂƚĞƌ�ŇŽǁ�
ďĂĐŬ�ƚŽ�ƚŚĞ�ƐƚĞĂŵ͘�

Ϯ͘ dŚĞ�ƌĠƉĂƌƟƚĞƵƌ�ŝƐ�Ă�ƐƚƌƵĐƚƵƌĞ�ƚŚĂƚ�ĚŝǀŝĚĞƐ�ǁĂƚĞƌ�ďĞƚǁĞĞŶ�
ĚŝīĞƌĞŶƚ�ƐĞĐƚŽƌƐ͘�dŚĞ�ĨŽƌŵ�ŽĨ�ƌĠƉĂƌƟƚĞƵƌ�ŝƐ�ƐŝŵŝůĂƌ�ĂƐ�ƚŚĞ�ƉƌŝƐĞ�
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ϯ͘ dŚŝƐ�ƐƚƌƵĐƚƵƌĞ�ƚŚĞŶ�ĚŝƌĞĐƚƐ�ǁĂƚĞƌ�ƚŽ�ƚŚĞ�ƉƌŝŶĐŝƉĂů�
ĐŽŶǀĞǇĂŶĐĞ�ĐŚĂŶŶĞů͘�dŚĞ�ƉƌŝŶĐŝƉĂů�ĐŽŶǀĞǇĂŶĐĞ�ĐŚĂŶŶĞů�
ƚƌĂŶƐƉŽƌƚƐ�ǁĂƚĞƌ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�ĂŐƌŝĐƵůƚƵƌĞ�ůĂŶĚ͘

ϰ͘ dŚĞ�ƐĞĐŽŶĚĂƌǇ�ĂŶĚ�ƚĞƌƟĂƌǇ�ĐŚĂŶŶĞůƐ�ǁŝůů�ƚŚĞŶ�ĚŝƐƚƌŝďƵƚĞ�
ǁĂƚĞƌ�ƚŽ�ůĂŶĚŽǁŶĞƌƐ�ƉŽŝŶƚ�ŽĨ�ƵƐĞ͘

ϱ͘ dŚĞ�ďŝƐƐĞ�ĐŚĂŶŶĞů�ǁŝůů�ĞǀĞŶƚƵĂůůǇ�ůĞĂĚ�ǁĂƚĞƌ�ďĂĐŬ�ƚŽ�ƚŚĞ�
ŐůĂĐŝĞƌ�ŵĞůƟŶŐ�ƌŝǀĞƌ�Ăƚ�ƚŚĞ�ďŽƩŽŵ�ŽĨ�ƚŚĞ�ǀĂůůĞǇ͘
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BISSES

• Most bisses channels are cut through a ditch into the valley side. Ч

• /Ŷ�ƚŚĞ�ƌŽĐŬ�Đůŝī�ĂƌĞĂ�ĐŽŶƐƚƌƵĐƚŽƌƐ�ǁŽƵůĚ�ĐŽŶƐƚƌƵĐƚ�ǁŽŽĚ�ĐŚĂŶŶĞů�ĂůŽŶŐ�ƚŚĞ�ĐůŝīƐ͘
WůĂŶŬƐ�ŽĨ�ůĂƌĐŚ�ǁŽŽĚ�ĐŽŶƐƚƌƵĐƚĞĚ�ŝŶƚŽ�Đůŝī�ĂŶĚ�͞ĨŽƌŵŝŶŐ�Ă�ƚŚƌĞĞͲƐŝĚĞĚ�ĐŚĂŶŶĞů͟�ƚŽ�ĐŽŶǀĞǇ�ǁĂƚĞƌ�ĂŶĚ�Ă�ǁŽŽĚ�ƉůĂŶŬ�ǁĂůŬǁĂǇ�ĐŽŶƐƚƌƵĐƚĞĚ�ďĞƐŝĚĞ�ƚŚĞ�
ĐŚĂŶŶĞů�ŝŶ�ƐŽŵĞ�ĐĂƐĞ͘���ůů�ƚŚĞ�ŵĂƚĞƌŝĂůƐ�ĂƌĞ�ĨƌŽŵ�ůŽĐĂů�ƐŽƵƌĐĞƐ͘ПО

• dŚĞƌĞ�ĂƌĞ�ƚǁŽ�ŵĂŝŶ�ŵĞƚŚŽĚƐ�ŽĨ�ǁĂƚĞƌ�ĚŝƐƚƌŝďƵƟŽŶ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ďŝƐƐĞ�ŝƌƌŝŐĂƟŽŶ͗�ƚƌĂĚŝƟŽŶĂů�ƌƵŝƐƐĞůůĞŵĞŶƚ�ĂŶĚ�ƐƉƌĂǇ�ŝƌƌŝŐĂƟŽŶ͘�ПП
ZƵŝƐƐĞůůĞŵĞŶƚ�ŝƐ�Ă�ĨŽƌŵ�ŽĨ�ďŽƌĚĞƌ�ŝƌƌŝŐĂƟŽŶ͕�ƚŚĞ�ǁĂƚĞƌ�ŶŽƌŵĂůůǇ�ĐŽŵĞƐ�ĨƌŽŵ�ƚŚĞ�ƐĞĐŽŶĚĂƌǇ�ĂŶĚ�ƚĞƌƟĂƌǇ�ĐŚĂŶŶĞůƐ͕�ůĞĂĚƐ�ƚŽ�ƐŚĂůůŽǁ�ĚŝƚĐŚĞƐ�ĐƵƚ�
across agriculture land.

• ^ƉƌĂǇ�ŝƌƌŝŐĂƟŽŶ�ĮƌƐƚ�ďĞĐĂŵĞ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ϮϬƚŚ�ĐĞŶƚƵƌǇ͘ �^ƉƌĂǇ�ŝƌƌŝŐĂƟŽŶ�ƵƐĞƐ�ůĞƐƐ�ǁĂƚĞƌ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƌƵŝƐƐĞůůĞŵĞŶƚ͘�tŝƚŚ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�
ŵŽĚĞƌŶŝǌĂƟŽŶ͕�ĂŶĚ�ůĂŶĚ�ĐŽŶƐŽůŝĚĂƟŽŶ͕�ƚŚĞ�ƐƉƌĂǇ�ŝƌƌŝŐĂƟŽŶ�ŶĞƚǁŽƌŬƐ�ƐƉƌĞĂĚ͘�ПР

Hardware - Water Channel

>Žǁ
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/ŶĮůƚƌĂƚĞ�
�ďŝůŝƚǇ
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soil 
movement mountain
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ǁĂƚĞƌ�ŇŽǁ
walkway
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BISSES

• The Bisses are found in low density, mountainous agriculture 
villages. 

• “Low rainfall (an average of 602 mm/y for 1901–1993), high 
ƚĞŵƉĞƌĂƚƵƌĞƐ͕�ĂŶĚ�ĞǀĂƉŽƌĂƟŽŶ�ŝŶ�ƚŚĞ�ƐƵŵŵĞƌ�ŵŽŶƚŚƐ�ŬĞĞƉ�
ĐƌĞĂƚĞ�Ă�ǁĂƚĞƌ�ĚĞĮĐŝƚ�ŽĨ�ĂƌŽƵŶĚ�ϳϬʹϵϲ�ŵŵ�ĨŽƌ�ƚŚĞ�ŵŽŶƚŚƐ�ŽĨ�
May–August.” ПС

ͻ��ŝƐƐĞƐ�ĂƌĞ�ƉůĂŶŶĞĚ�ĂŶĚ�ďƵŝůƚ�ďǇ�ĐŽŶƐŽƌƟƵŵƐ�ƐĞƚ�ƵƉ�ďǇ�
ĐŽŵŵƵŶŝƟĞƐ͘��dŝŵĞ�ƐƉĞŶƚ�ŽŶ�ĐŽŶƐƚƌƵĐƟŽŶ�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�
for each person is based on their farmland size. ПТ  

• With the modern engineering techniques, bisses are 
decreasing in value and use. ПУ

• As farmers leave agriculture for chemical and metallurgic 
ŝŶĚƵƐƚƌŝĞƐ�;ƐĞĐŽŶĚĂƌǇ�ŝŶĚƵƐƚƌǇͿ�Žƌ�ƚŽƵƌŝƐŵ�ĂŶĚ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�
ŝŶĚƵƐƚƌŝĞƐ�;ƚĞƌƟĂƌǇ�ŝŶĚƵƐƚƌǇͿ͕�ďŝƐƐĞ�ŝƌƌŝŐĂƚĞĚ�ůĂŶĚƐ�ŐŽ�ŽƵƚ�ŽĨ�
ƉƌŽĚƵĐƟŽŶ�ĂŶĚͬŽƌ�ƚŚĞ�ďŝƐƐĞƐ�ƚŚĞŵƐĞůǀĞƐ�ďĞŐŝŶ�ƚŽ�
determinate. 

Advantages: 
ͻ�/ƌƌŝŐĂƚĞ�ĂŐƌŝĐƵůƚƵƌĞ�ůĂŶĚ�ŝŶ�ůŽǁ�ƐƵŵŵĞƌ�ƉƌĞĐŝƉŝƚĂƟŽŶ�ƟŵĞ�
period
• Lower cost by using local materials 
• Easier to construct for local farmers compared to using 
modern materials 

Disadvantages: 
ͻ��ǀĂƉŽƌĂƟŽŶ�ĚƵĞ�ƚŽ�ƚŚĞ�ŽƉĞŶ�ĐŚĂŶŶĞů�ƐǇƐƚĞŵ
• Easily damaged because of the land erosion or extreme 
weather
• Frequent maintenance required because of the material 
ƵƐĞĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ŵŽĚĞƌŶ�ŵĂƚĞƌŝĂůƐ�ůŝŬĞ�ĐŽŶĐƌĞƚĞ

Value of 
Bisses

Agriculture 
ƉƌŽĚƵĐƟŽŶ

semi-arid 
valleys

Value Transition of  Bisses

bisses convert 
to agriculture 
use

ƌŝƐĞ�ŽĨ�ƵƌďĂŶŝǌĂƟŽŶ�
ĂŶĚ�ŝŶĚƵƐƚƌŝĂůŝǌĂƟŽŶ�

ƌƵƌĂů�ƉŽƉƵůĂƟŽŶ�
decreases

ĚƵĞ�ƚŽ�ůĂĐŬ�ŽĨ�
maintenance, 
bisses start to 
fall apart

new value of 
bisses, such as 
tourism, 
ƚƌĂĚŝƟŽŶĂů�
ĐŽŶƐĞƌǀĂƟŽŶ͕�
real estate 
value and 
energy sales
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Device For Visualizing 
Time Driven By Water
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ͻ dŚĞƌĞ�ĂƌĞ�ƚǇƉŝĐĂů�ŽƵƞůŽǁ�ƚǇƉĞ�ŽĨ
ǁĂƚĞƌ�ĐůŽĐŬ͘

ͻ dŚĞ�ĐŽŶĚƵŝƚƐ�ŽĨ�ƚŚĞƐĞ�ĚĞǀŝĐĞƐ�ǁĞƌĞ
ĚĞǀĞůŽƉĞĚ�ŝŶƚŽ�͞h͟�ƐŚĂƉĞƐ͘
ͻ �ĚĚŝŶŐ�ŇŽĂƟŽŶ�ĂŶĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕
ƉĞŽƉůĞ�ĐĂŶ�ŐĞƚ�ŵƵĐŚ�ŵŽƌĞ�ĐŽƌƌĞĐƩ
ƟŵĞ�ĂĐĐƵƌĂŶĐǇ͘
ͻ ͞>ŝŶĞĂƌŝƚǇ�ƚŚƌŽƵŐŚ�ƵƐĞ�ŽĨ�ŇŽĂƟŶŐ
ĚĞǀŝĐĞƐ͕�ǁŚŝĐŚ�ƉůĂǇƐ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ƌŽůĞ
ŽŶ�ǁĂƚĞƌ�ĐůŽĐŬ͘͟ ПЦ

DƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�ĐŽŶƚƌŝďƵƟŽŶƐ

Time

^ƵŶ��ŝĂů tĂƚĞƌ��ůŽĐŬ

�ŐǇƉƚ

,ŝƐƚŽƌŝĐĂů�ƟŵĞ�
ŵĞĂƐƵƌĞŵĞŶƚƐ

Ͳ ,Žǁ�ĚŽĞƐ�ĐůĞƉƐǇĚƌĂ�ĂƉƉĞĂƌ͍

ϭ�^ƵŶĚŝĂů�ŚĂƐ�ĚŝƐĂĚǀĂŶƚĂŐĞƐ�
ďĞĐĂƵƐĞ�ŝƚ�ĐĂŶŶŽƚ�ďĞ�ƵƐĞĚ�ŝŶ�ŶŝŐŚƚ͕�
ĐůŽƵĚǇ�ĂŶĚ�ƌĂŝŶǇ�ĚĂǇƐ͘�dŚĞƌĞĨŽƌĞ͕�
water-clock or clepsydra as a 
ƉŚǇƐŝĐĂů�ƉŚĞŶŽŵĞŶŽŶ�ƚŽ�ŵĞĂƐƵƌĞ�
ƟŵĞ�ƉůĂǇƐ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ƌŽůĞ�ŝŶ�
ĂŶĐŝĞŶƚ�ĐŝǀŝůŝǌĂƟŽŶ͘Ч  

Ϯ�͞^Ž͕�ĐůĞƉƐǇĚƌĂĞ͕�ƵƐĞĚ�ŝŶ�ƉĂƌĂůůĞů�
ǁŝƚŚ�ƐƵŶĚŝĂůƐ͕�ǁĞƌĞ�ŝŶƐƚƌƵŵĞŶƚƐ�ĨŽƌ�
ƐŚŽǁŝŶŐ�ƚŚĞ�ƟŵĞ�ŝŶ�ĂŶƟƋƵŝƚǇ.͟ПО

Ͳ dŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ��ůĞƉƐǇĚƌĂ
ϭ�KƌŝŐŝŶ͗

dŚĞ�ĮƌƐƚ�ĐůĞƉƐǇĚƌĂ͕�͞<ĂƌŶĂŶŬ�ďŽǁů͕͟
ПП�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�Ă�ƟŵĞƌ͘

ͻdŚĞ�ĞƋƵŝƉŵĞŶƚ�ĐŽŶƐŝƐƚƐ�ŽĨ�ƚǁŽ
ĚŝīĞƌĞŶƚ�ƐŝǌĞ�ďŽǁůƐ͗�ƐŵĂůů�ďŽǁů
ǁŝƚŚ�ŚŽůĞ͕�ĂŶĚ�Ă�ďŝŐ�ďŽǁů�ǁŝƚŚ
ǁĂƚĞƌ͘

ͻ tŚĞŶ�ƉĞŽƉůĞ�ďĞŐŝŶ�ƚŽ�ŵĞĂƐƵƌĞ
ƟŵĞ͕�Ăƚ�ƚŚŝƐ�ƟŵĞ͕�ƉĞŽƉůĞ�ƉůĂĐĞĚ
ƚŚĞ�ƐŵĂůů�ďŽǁů�ƚŽ�ŇŽĂƚ�ŽŶ�ƚŚĞ�ďŝŐ
ďŽǁů�ĨƵůů�ŽĨ�ǁĂƚĞƌ͘ �tĂƚĞƌ�ƉĞƌŵĞ-
ĂƚĞƐ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƐŵĂůů�ŚŽůĞ�ŽĨ
ƚŽƉƉĞƌ�ďŽǁů͘��͞tŚĞŶ�ƚŚĞ�ƚŽƉƉĞƌ
ďŽǁů�ĮůůĞĚ�ĂŶĚ�ƐĂŶŬ͕�ƟŵĞ�ǁĂƐ�ƵƉ
͊͟ПР

ͻ ͞tŝƚŚ�Ă�ĐǇůŝŶĚƌŝĐĂů�ĐŽŶƚĂŝŶĞƌ the
ƌĂƚĞ�ŽĨ�ŇŽǁ�ĚŝŵŝŶŝƐŚĞƐ�ĂƐ�ƚŚĞ�ŚĞĂĚ
ŽĨ�ǁĂƚĞƌ�ǁŝƚŚŝŶ�ƚŚĞ�ƉŽƚ�ĚĞĐƌĞĂƐĞƐ͕
ƐŽ�ƚŚĞ�ǁĂƚĞƌ�ƐƵƌĨĂĐĞ�ĚƌŽƉƐ�ŵŽƌĞ
ƐůŽǁůǇ�ǁŝƚŚ�ƟŵĞ͘͟ ПС

ͻ sсяϮŐŚПТ

ͻ �͞ŵĞŶŚĞŵŚĞƚ͕��ŐǇƉƟĂŶ�ĚĞƐŝŐŶĞƌ͕ �
ƐŽůǀĞƐ�ƚŚĞ�ƌĂƚĞ�ŽĨ�ĐǇůŝŶĚƌŝĐĂů�
ĐŽŶƚĂŝŶĞƌ Ɛ͛�ĚŝƐĂĚǀĂŶƚĂŐĞƐ͘͟ ПУ 

ͻ ͞tĂƚĞƌ�ǁĂƐ�ĚƌĂǁŶ�ďǇ�Ă�ƐƚŽŶĞ
ĐŽŶĚƵŝƚ͘�dŚĞ�ĚĞǀŝĐĞ�ǁĂƐ�Ăƚ�ĮƌƐƚ�Ă
ƐŝŵƉůĞ�ŽƵƞůŽǁ�ĐůŽĐŬ͕�Ă�ƐƚŽŶĞ�ƚĂŶŬ
Žƌ�ĐŝƐƚĞƌŶ�ĂĐĐĞƐƐŝďůĞ�ƚŚƌŽƵŐŚ�Ă
ŇŝŐŚƚ�ŽĨ�ƐƚĞƉƐ͕�ǁŝƚŚ�Ă�ƐŵĂůů�ďƌŽŶǌĞ
ŽƵƚůĞƚ�ŚŽůĞ�Ăƚ�ƚŚĞ�ďŽƩŽŵ�ǁŚŝĐŚ
ĂůůŽǁĞĚ�ƚŚĞ�ƚĂŶŬ�ƚŽ�ĚƌĂŝŶ�ƐůŽǁůǇ͟ПФ

!e Evolution of Clepsydra
Hardware�4

͞/Ŷ�ƚŚĞ�ϯƌĚ�Đ�����ƚǁŽ�ƐƵƉƉůĞ-
ŵĞŶƚĂƌǇ�ƚĂŶŬƐ�ǁĞƌĞ�ĂĚĚĞĚ�ƚŽ�ƚŚĞ�
ǁĂƚĞƌ�ĐůŽĐŬ�ŝŶ�ƚŚĞ��ŐƚŽƌĂ͕�ƐĞƚ�Ăƚ�
ĚŝīĞƌĞŶƚ�ůĞǀĞůƐ͕�ǁŚŝĐŚ�ǁĞƌĞ�ĮůůĞĚ�
ŐƌĂĚƵĂůůǇ͘ �dŚĞ�ƟŵĞ�ǁĂƐ�ŶŽ�
ůŽŶŐĞƌ�ĞƐƟŵĂƚĞĚ�ďǇ�ĞŵƉƚǇŝŶŐ�
ƚŚĞ�ŵĂŝŶ�ƚĂŶŬ�ďƵƚ�ďǇ�ƚŚĞ�ŐƌĂĚƵĂů�
ĮůůŝŶŐ�ŽĨ�ŽŶĞ�ƐƵƉƉůĞŵĞŶƚĂƌǇ�
ƚĂŶŬ͘��ƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ĚĂǇ�ƚŚĞ�
ŵĂŝŶ�ƚĂŶŬ�ǁŽƵůĚ�ďĞ�ĞŵƉƟĞĚ�
ƚŚƌŽƵŐŚ�Ă�ůĂƌŐĞ�ŽƵƚůĞƚ�ŚŽůĞ�ƐĞƚ�Ăƚ�
ŝƚƐ�ďŽƩŽŵ͘�tŝƚŚ�ƚŚŝƐ�ƐǇƐƚĞŵ�Ăůů�ƚŚĞ�
ƉƌŽďůĞŵƐ�ĐĂƵƐĞĚ�ďǇ�ǁĂƚĞƌ�ƉƌĞƐƐƵƌĞ�
ĐŚĂŶŐĞƐ�ǁŽƵůĚ�ďĞ�ĂǀŽŝĚĞĚ͘�dŚŝƐ�
ǁĂƚĞƌ�ŝŶƐƚĂůůĂƟŽŶ�ǁĂƐ�ĚŝƐŵĂŶƚůĞĚ�
ŝŶ�ƚŚĞ�ϮŶĚ�Đ����͘�/ƚ�ŝƐ�ƚŚĞ�
ĨŽƌĞƌƵŶŶĞƌ�ŽĨ�ƚŚĞ�ǁĂƚĞƌ�ĐůŽĐŬ�ŝŶ�
ƚŚĞ�dŽǁĞƌ�ŽĨ�ƚŚĞ�tŝŶĚƐ͕�ƚŚĞ�ĐůŽĐŬ�
ŽĨ�ƚŚĞ�ĂƐƚƌŽŶŽŵĞƌ��ŶĚƌŽŶŝŬŽƐ�
<ǇƌƌĞƐƚĞƐ͘͟ ПХ

�ŝŐ��ĐŚŝĞǀĞŵĞŶƚƐ͗

ϭ��ŽŶĚƵŝƚƐ�ƉůĂǇ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�
ƚŚĞ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ǁĂƚĞƌ�ĐůŽĐŬ�
ǁŚĂƚĞǀĞƌ�ŽƵƞůŽǁ�Žƌ�ŝŶŇŽǁ�ƐǇƐƚĞŵ͘  

• ^ŝƉŚŽŶ�ƚŚĞŽƌǇ�ĂŶĚ�ŵĞĐŚĂŶŝĐĂů�ƉŽǁĞƌ
ƚŚƌŽƵŐŚ�ŐĞĂƌƐ�ƉůĂǇ�ƐŝŐŶŝĮĐĂŶƚ�ƌŽůĞ�ŽŶ
ƉŚǇƐŝĐƐ͕�ŵĂƚŚĞŵĂƟĐƐ͕�ĂƐƚƌŽŶŽŵǇ͕
ĂƌĐŚŝƚĞĐƚƵƌĞ͕�ŝƌƌŝŐĂƟŽŶ͘
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ͻ�tĂƚĞƌ�ƐƵƉƉůǇ

• �ŽŶƚƌŽůůŝŶŐ�ƌĂƚĞ�ŇŽǁ

• 'ĞĂƌƐ�ǁŝƚŚ�ŝŶĚŝĐĂƚŽƌ

ͻ�KǀĞƌŇŽǁ�ƚƵďĞ

• &ůŽƚĂƟŽŶ
ͻ�DĞĂƐƵƌĞŵĞŶƚ

• ^ƚĞƉƐ͛�dĂŶŬ

•tĂƚĞƌ�
supplyРР
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• dĂŶŬРС

• Steps

• &ůŽƚĂƟŽŶ

• DĞĂƐƵƌĞŵĞŶƚ

•tĂƚĞƌ�ŇŽǁƐ�ĚŽǁŶ��
ƚŚƌŽƵŐŚ�ƚŚŝƐ�ƐŵĂůů�ŚŽůĞ͘�
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ͻ�tĂƚĞƌ�ƐƵƉƉůǇ

ͻ�&ůŽƚĂƟŽŶ
ͻ�h�ƚƵďĞ

• Gears type:
tĂƚĞƌ�ĐŽŶƚĂŝŶĞƌ�

• Gears Group

ͻ�tĂƚĞƌ�ĐůŽĐŬ�
ƐƚƌƵĐƚƵƌĞ�ŝŶ�ƚŽǁĞƌ�ŽĨ�
ǁŝŶĚƐ

ͻ��ĞŶƚƌĂů�,ŽůĞ

dŽǁĞƌ�ŽĨ�tŝŶĚƐ�ƚĞƐŝďŝƵƐ Ɛ͛�ĐůĞƉ������ƐǇĚƌĂРХ

N

ͻ�dŚĞ�ǁĂƚĞƌ�ĐŽŵĞƐ�ĨƌŽŵ�ƚŚĞ�
ƐƉƌŝŶŐ�ĐůĞƉƐǇĚƌĂ�ŽĨ�ĂĐƌŽƉŽůŝƐ�ŽĨ�
�ƚŚĞŶƐ͘РФ
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Siphon theory

Mechanical power 

ͻ͞^ŝŶĐĞ�ďŽƚŚ�ĞŶĚƐ�ŽĨ�ƚŚĞ�ƐŝƉŚŽŶ�ŵŽǀĞ͕�ƚŚĞ�
ƌĂƚĞ�ŽĨ�ŇŽǁ�ŝƐ�ŝŶĚĞƉĞŶĚĞŶƚ�ŽĨ�ƚŚĞ�ůĞǀĞů�ŽĨ�
ǁĂƚĞƌ�ŝŶ�ƚŚĞ�ĐŽŶƚĂŝŶĞƌ͕ �ĂŶĚ�ƚŚĞ�ƌĂƚĞ�ŽĨ�
ĚĞƐĐĞŶƚ�ŝƐ�ĐŽŶƐƚĂŶƚ͘͟ СО

͞DĞĐŚĂŶŝĐĂů�ĞŶĞƌŐǇ�ŝƐ�ƚŚĞ�ƐƵŵ�
ŽĨ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ�ĂŶĚ�ŬŝŶĞƟĐ�
ĞŶĞƌŐǇ͘ �/ƚ�ŝƐ�ƚŚĞ�ĞŶĞƌŐǇ�ĂƐƐŽĐŝ-
ĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ŵŽƟŽŶ�ĂŶĚ�
ƉŽƐŝƟŽŶ�ŽĨ�ĂŶ�ŽďũĞĐƚ͘͟ СР

ͻ ^ŝƉŚŽŶ�ŝƐ�Ă�ĚĞǀŝĐĞ�ƚŚĂƚ�ĮůůƐ�ǁŝƚŚ�ƚŚĞ�ŇŽǁ
ŽĨ�ůŝƋƵŝĚƐ͘�/Ŷ�ŐĞŶĞƌĂů͕�ƚŚĞ�ƐŚĂƉĞ�ŽĨ�ƐŝƉŚŽŶ�ŝƐ
͞h͘͟
dŚĞ�ƚŚĞŽƌǇ�ŽĨ�ƐŝƉŚŽŶ�ŝƐ�ƚŽ�ƉŽǁĞƌ�ƚŚĞ�ǁĂƚĞƌ
ǁŝƚŚŽƵƚ�ƉƵŵƉ͘

ͻ ͞h�ƐŚĂƉĞ�ĐĂƵƐĞƐ�Ă�ůŝƋƵŝĚ�ƚŽ�ŇŽǁ�ƵƉǁĂƌĚ͕
ĂďŽǀĞ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�Ă�ƌĞƐĞƌǀŽŝƌ͕ �ǁŝƚŚ�ŶŽ
ƉƵŵƉ͕�ďƵƚ�ƉŽǁĞƌĞĚ�ďǇ�ƚŚĞ�ĨĂůů�ŽĨ�ƚŚĞ�ůŝƋƵŝĚ
ĂƐ�ŝƚ�ŇŽǁƐ�ĚŽǁŶ�ƚŚĞ�ƚƵďĞ�ƵŶĚĞƌ�ƚŚĞ�ƉƵůů�ŽĨ
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ƐŚŝƉƉŝŶŐ�ĐŽŵƉĂŶǇ�ĨƌŽŵ�ϭϲϱϮ͘

• A Linear System Ăƚ Garden Scale

dŚĞ�ŐĂƌĚĞŶ�ƵƐĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�ƚŚĞ�DŽůƚĞŶŽ��Ăŵ͕�ǁŚŝĐŚ�ƵƐĞƐ�
ǁĂƚĞƌ�ĨƌŽŵ�ƚŚĞ�ƐƉƌŝŶŐƐ�ŽŶ�ƚŚĞ�ůŽǁĞƌ�ƐůŽƉĞƐ�ŽĨ�dĂďůĞ�
DŽƵŶƚĂŝŶ͘

dŚĞ�ǁĂƚĞƌ�ŝƐ�ĐŽŶǀĞǇĞĚ�ƚŚƌŽƵŐŚ�Ă�ŵĂŝŶ�ĐŚĂŶŶĞů�ĂŶĚ�ƚŚĞŶ�ƐƵď�
ĚŝǀŝĚĞĚ�ŝŶƚŽ�ƐŵĂůůĞƌ�ĐŚĂŶŶĞůƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŝƌƌŝŐĂƚĞ�ĞǀĞƌǇ�
ƉĂƌĐĞů͘�dŚĞ�ĞǆĐĞƐƐŝǀĞ�ǁĂƚĞƌ�ŝƐ�ĐŽůůĞĐƚĞĚ�ŝŶ�Ă�ƉŽŶĚ�ĂŶĚ�ƚŚĞŶ�
ŝŶĮůƚƌĂƚĞ�ƚŽ�ĂƋƵŝĨĞƌ͘

LEIWATER��

^Ŭƌŝƚ�ŽĨ�ƚŚĞ�^ůƵŝĐĞ�ĂƐ�WĂƌŬ�^ƉĂĐĞ

Leiwater System in Montagu

tĂƚĞƌ�^ŽƵƌĐĞ�;^ƉƌŝŶŐͿ ZĞƐĞƌǀŽŝƌ�;>ĞŝĚĂŵͿ tĂƚĞƌ��ŝƐƚƌŝďƵƟŽŶ�;�ŚĂŶŶĞůͿ tĂƚĞƌ�ƌĞƚƵƌŶ�;ZŝǀĞƌͿ

ƉŚŽƚŽƐ͗�,ĂĚůĞǇ��ƌŶŽůĚ͕��ƌŝĚ�>ĂŶĚƐ�/ŶƐƟƚƵƚĞ͕�ϮϬϭϴ͘ ƉŚŽƚŽƐ͗�,ĂĚůĞǇ��ƌŶŽůĚ͕��ƌŝĚ�>ĂŶĚƐ�/ŶƐƟƚƵƚĞ͕�ϮϬϭϴ͘

N

Hardware

ͻ ,ǇĚƌŽůŽŐŝĐ�&ƵŶĐƟŽŶ

dŚĞ�ƐǇƐƚĞŵ�ŚĂƐ�ƚǁŽ�ƉƵƌƉŽƐĞƐ͗�ĐŽŶǀĞǇĂŶĐĞ�ŽĨ�ǁĂƚĞƌ�ďǇ�ŐƌĂǀŝƚǇ�ƚŽ�
ŝŶĚŝǀŝĚƵĂů�ůĂŶĚͲŚŽůĚĞƌƐ�ĨŽƌ�ŝƌƌŝŐĂƟŽŶ͖�ĂŶĚ�ĨĂŝƌ�ĂƉƉŽƌƟŽŶŵĞŶƚ�ŽĨ�ĂǀĂŝůĂďůĞ�
ǁĂƚĞƌ�ƚŽ�ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ�ůĂŶĚŚŽůĚĞƌƐ͘

�ĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ůĞŝǁĂƚĞƌ�ƐǇƐƚĞŵ͕�ƉƌŝǀĂƚĞ�ŐĂƌĚĞŶƐ�ĂŶĚ�ĂŐƌŝĐƵůƚƵƌĂů�ĮĞůĚƐ�
ƚŚƌŝǀĞ�ŝŶ�ƚŚĞ�ĚƌǇ�ůĂŶĚƐ͘

• A Linear System Ăƚ Village Scale

&ŝƌƐƚ͕�ŝƚ�ƌĞůŝĞƐ�ŽŶ�Ă�ƌĞŵŽƚĞ�ǁĂƚĞƌ�ƐŽƵƌĐĞ͗�Ă�ƐƉƌŝŶŐ͕�ƌŝǀĞƌ͕ �ůĂŬĞ͘�

EĞǆƚ͕�Ă�ĐŽŶƐƚƌƵĐƚĞĚ�ĐŚĂŶŶĞů�ĚĞůŝǀĞƌƐ�ǁĂƚĞƌ�ƚŽ�Ă�ŵĂŶŵĂĚĞ�
ƌĞƐĞƌǀŽŝƌ�ǁŚĞƌĞ�ŝƚ�ŝƐ�ŚĞůĚ�ƚĞŵƉŽƌĂƌŝůǇ͘ �&ƌŽŵ�ƚŚĞ�ƌĞƐĞƌǀŽŝƌ͕ �ƚŚĞ�
ǁĂƚĞƌ�ŝƐ�ĚŝƐƚƌŝďƵƚĞĚ�ƚŚƌŽƵŐŚ�ĚŝīĞƌĞŶƚ�ǁĂƚĞƌ�ŐĂƚĞƐ�ƚŽ�ŵĂŝŶ�
ĐŚĂŶŶĞůƐ�ĂŶĚ�ƚŚĞŶ�ůĂƚĞƌĂůƐ͘

&ŝŶĂůůǇ͕ �ƚŚĞ�ĞǆĐĞƐƐŝǀĞ�ǁĂƚĞƌ�ŝƐ�ƌĞƚƵƌŶĞĚ�ƚŽ�ŶĂƚƵƌĂů�ǁĂƚĞƌ�ďŽĚŝĞƐ͘

����KŶĞ��ŝǀŝĚĞĚ�&ůŽǁ

A

A’

>ĞŝǁĂƚĞƌ�^ĞĐƟŽŶ�ϭ

>ĞŝǁĂƚĞƌ�^ĞĐƟŽŶ�Ϯ

>ĞŝǁĂƚĞƌ�^ĞĐƟŽŶ�ϯ

WŚŽƚŽ�ŽĨ�ƚŚĞ�^ůƵŝĐĞ

>ĞŝǁĂƚĞƌ�^ĞĐƟŽŶ�ϰ
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LEIWATER functional system exploration

/Ŷ�DŽŶƚĂŐƵ͕�Ă�ƐƟůůͲĨƵŶĐƟŽŶŝŶŐ�ƐǇƐƚĞŵ�ǁŝƚŚ�ϭϱϬ�ůĂŶĚŚŽůĚĞƌ�
ŵĞŵďĞƌƐ͕�ƚŚĞ�ƌĞƐĞƌǀŽŝƌ�ŵĞĂƐƵƌĞƐ�ĂƉƉƌŽǆ͘�ϮϬϬŌ�ďǇ�ϴϬŌ͘

&ƌŽŵ�ƚŚĞ�ƌĞƐĞƌǀŽŝƌ͕ �͞ƐůƵŝĐĞƐ�ůĞƚ�ǁĂƚĞƌ�ŇŽǁ�ŝŶƚŽ�ĚĂŵƐ�ďĞůŽǁ�
ƚŚĞ�ĐĂŶĂů͘͟ ��ŶĚ�͞dŚĞ�ƐĂŵĞ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ůĞƚ�ǁĂƚĞƌ�ŝŶƚŽ�ƚŚĞ�
ŵŝŶŽƌ�ŝƌƌŝŐĂƟŽŶ�ĐĂŶĂůƐ�ĨŽƌ�ƚŚĞ�ƉƌŽƉĞƌƟĞƐ�ŝŶ�ƚŚĞ�ƚŽǁŶ͘͟ �Ϯ

^ůƵŝĐĞƐ�ĂƌĞ�ŽŌĞŶ�ŵĂĚĞ�ĨƌŽŵ�ŝƌŽŶ�Žƌ�ǁŽŽĚ͕�ĂŶĚ�ůĞĂĚ�ƚŽ�
ĐŚĂŶŶĞůƐ

Hardware

^ůƵŝĐĞ DĂŝŶ��ŚĂŶŶĞů &ĂƌŵĞƌƐ�DĂƌŬĞƚ�ĂůŽŶŐ�
ƚŚĞ�DĂŝŶ��ŚĂŶŶĞů

>ĞŝĚĂŵ >ĂƚĞƌĂů

water storage

ĨƵƌƌŽǁƐ ƉƌŝǀĂƚĞ
water
ƐƚŽƌĂŐĞ

^ĞĐƟŽŶ�ŽĨ�ƚŚĞ�tĂƚĞƌ�'ĂƚĞ

^ĞĐƟŽŶ�ŽĨ�ƚŚĞ�DĂŝŶ��ŚĂŶŶĞů

>ĞŝǁĂƚĞƌ��ŽŶǀĞǇĞĚ�ƚŽ�WƌŽƉĞƌƟĞƐ

A

�ŚĂŶŶĞůƐ�ůĞĂĚ�ƚŽ�ĂŶ�ĞŶƚƌĂŶĐĞ�ŐĂƚĞ�Ăƚ�ĞĂĐŚ�ƉƌŽƉĞƌƚǇ͕ �ĂŶĚ�
ĨƌŽŵ�ƚŚĞƌĞ�ƚŽ�ŵŝŶŽƌ�ĨƵƌƌŽǁƐ͘�
͞DŽƐƚ�ŵĞŵďĞƌƐ�ŚĂǀĞ�Ă�ǁĂƚĞƌͲĐŽůůĞĐƟŽŶ�ƉŽŝŶƚ�ƚŽŽ�;ĚĂŵƐ͕�
ƚĂŶŬƐ͕�ĮƐŚ�ƉŽŶĚƐͿ�ƚŽ�ƐƚŽƌĞ�ǁĂƚĞƌ�ĨŽƌ�ƚŚĞ�ƌĞƐƚ�ŽĨ�ƚŚĞ�ǁĞĞŬ͘��ůů�
ǁĂƚĞƌ�ŶŽƚ�ƵƐĞĚ�ŐŽĞƐ�ďĂĐŬ�ŝŶƚŽ�ƚŚĞ�ƌŝǀĞƌ͕ �ƐŽ�ŶŽŶĞ�ŽĨ�ŝƚ�ŝƐ�
ǁĂƐƚĞĚ͘͟ �ϯ

dŚĞ�ǁĂƚĞƌ�ĐŚĂŶŶĞůƐ�ŚĂǀĞ�ǀĂƌŝŽƵƐ�ƐŝǌĞ�ĂŶĚ�ĚĞƉƚŚƐ͕�ďƵƚ�ƚŚĞǇ�
ĂƌĞ�Ăůů�ƐŵĂůůĞƌ�ƚŚĂŶ�Ă�ĐĂŶĂů�ĂŶĚ�ƚŚĞǇ�ĂƌĞ�ŵŽƌĞ�ůŝŬĞ�ƚƌĞŶĐŚĞƐ͘��
dŚĞ�ůĞŝǁĂƚĞƌ�ĐŚĂŶŶĞůƐ�ĂƌĞ�ŵŽƐƚ�ŽŌĞŶ�ƌĞŝŶĨŽƌĐĞĚ�ďǇ�ƐƚŽŶĞƐ͕�
ŵƵĚ�Žƌ�ĐŽŶĐƌĞƚĞ�ŽŶ�ďŽƚŚ�ƐŝĚĞƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŐƵŝĚĞ�ƚŚĞ�ǁĂƚĞƌ�
ŵŽƌĞ�ĞĸĐŝĞŶƚůǇ͖�ƚŚĞ�ĐŚĂŶŶĞůƐ�ĂƌĞ�ƐƚƌĂŝŐŚƚ�ĂŶĚ�ĞůĞŐĂŶƚ͘

&ƵƌƌŽǁƐ �ƌŽƉƐ 'ƌŽƵŶĚ�tĂƚĞƌ ZŝǀĞƌ�ZĞƚƵƌŶ

A Zoomed in Axon of  Leiwater System in Montagu ( A - A’ )

A’
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RegisteSFd for Next Leiwater Season RegisteSFd for Next Leiwater Season Not 3FHJTUFSed for Next Leiwater Season

!rst half hour in a week second half hour in a week no leiwater access

use water storage use water storage no water

Limited Water Situation

Drought Situation

Plentiful Water Situation

Software

• �ĞŶĞĮƚƐ

1. The leiwater has a civil value.

�ůƚŚŽƵŐŚ�ƚŚĞ�ŽƌŝŐŝŶĂů�ůĞŝǁĂƚĞƌ�ĂƌĞ�ŽŶůǇ�ĨŽƌ�ŝƌƌŝŐĂƟŽŶ͕�ŶŽǁ�ŝƚ�
ŚĂƐ�ďĞĐŽŵĞ�ƚŚĞ�ŚĞƌŝƚĂŐĞ�ŝŶ�ƚŽǁŶƐ�ĂŶĚ�ǀŝůůĂŐĞƐ͘�7��Ɛ�Ă�ƉĂƌƚ�ŽĨ�
ƚŚĞ�ĐŝƚǇ͕ �ƚŚĞ�ůĞŝǁĂƚĞƌ�ŚĂƐ�ďĞĐŽŵĞ�ĂŶ�ĞƐƐĞŶƟĂů�ƉŝĞĐĞ�ŽĨ�
ƉƵďůŝĐ�ůĂŶĚƐĐĂƉĞ͕�ǁŚĞƌĞ�ĐŚŝůĚƌĞŶ�ĐĂŶ�ƉůĂǇ�ǁŝƚŚ�ǁĂƚĞƌ�ϴ͕�
ĐŝƟǌĞŶƐ�ĐĂŶ�ĞŶũŽǇ�Ă�ĐŽŵĨŽƌƚĂďůĞ�ǀŝĞǁ�ĂůŽŶŐ�ƚŚĞ�ƐƚƌĞĞƚ͘

2. The leiwater has an ecological value.

�Ɛ�ƚŚĞ�ĐŝƚǇ�ŝƐ�ďĞĐŽŵŝŶŐ�ŵŽƌĞ�ĂŶĚ�ŵŽƌĞ�ĐƌŽǁĚĞĚ�ǁŝƚŚ�
ďƵŝůĚŝŶŐƐ͕�ƚŚĞ�ƐǇƐƚĞŵ�ŚĂƐ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�ǀĂůƵĞ�ďĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�
ĞĐŽͲƐǇƐƚĞŵ�ƐĞƌǀŝĐĞƐ͘�dŚĞ�ůĞŝǁĂƚĞƌ�ĂƌĞ�ĂůǁĂǇƐ�ĐŽůůĞĐƚĞĚ�ŝŶ�ƚŚĞ�
ƌĞƐƵǀŝŽƌ�Žƌ�ĚĂŵ�ďĞĨŽƌĞ�ŝƚ�ƌĞĂĐŚ�ƚŽ�ƚŚĞ�ƉƌŝǀĂƚĞ�ƉƌŽƉĞƌƟĞƐ�
ĂŶĚ�ƚŚĂƚ�ƉůĂĐĞ�ŚĂƐ�ďĞĐŽŵĞ�Ă�ƉĂƌĂĚŝƐĞ�ĨŽƌ�ǁŝůĚůŝĨĞ͕�ĞƐƉĞĐŝĂůůǇ�
ďŝƌĚƐ�ĂŶĚ�ĮƐŚĞƐ͘�9��ůƐŽ͕�ƚŚĞ�ǁĂƚĞƌ�ƐŽƵƌĐĞ�ŚĂƐ�ƉƌŽǀŝĚĞĚ�
ĂďƵŶĚĂŶƚ�ǁĂƚĞƌ�ĨŽƌ�ƚƌĞĞƐ�ĂŶĚ�ǀĞŐĞƚĂƟŽŶƐ�ŐƌŽǁŝŶŐ�ƚŚĞƌĞ͕�
ĂŶĚ�ƚŚĂƚ�ŵĂŬĞƐ�Ă�ĐŽŽů�ĂŶĚ�ƐŚĂĚĞĚ�ŵŝĐƌŽ�ĐůŝŵĂƚĞ͘

• �ŽŵŵŝƩĞĞ�DĂŶĂŐĞŵĞŶƚ

ZĞůĞĂƐĞƐ�ĨƌŽŵ�ƚŚĞ�ƌĞƐĞƌǀŽŝƌ�ŝŶƚŽ�ƚŚĞ�ƐůƵŝĐĞƐ�ĂƌĞ�ĂůǁĂǇƐ�ĐŽŶƚƌŽůůĞĚ�ďǇ�ƚŚĞ�
ŵƵŶŝĐŝƉĂůŝƚǇ�ĂŶĚ�ƐĞůĚŽŵ�ďǇ�ƚŚĞ�ůĞŝǁĂƚĞƌ�ĐŽŵŵŝƩĞĞϰ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŵĂŶĂŐĞ�
ƚŚĞ�ƵƐĞͲƚƵƌŶ�ĂŶĚ�ĞŶĨŽƌĐĞ�ƐĞƋƵĞŶĐĞ�ŽĨ�ƐŚĂƌŝŶŐ͘�

• �ŽŶƐƚƌƵĐƟŽŶ

dŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ĂŶĚ�ŽƉĞƌĂƟŽŶ�ĂƌĞ�ŝŶ�ƚŚĞ�ŚĂŶĚƐ�ŽĨ�ƚŚĞ�ĐŽŽƉ�ǁŽƌŬĞƌƐ�ŝŶ�
ŚŝƐƚŽƌǇ͕ �ĂŶĚ�ŶŽǁ�͞ĞĂĐŚ�ƐǇƐƚĞŵ�ŝƐ�ŵŽŶŝƚŽƌĞĚ�ďǇ�Ă�ƐƉĞĐŝĂůůǇ�ĂƉƉŽŝŶƚĞĚ�
ŝƌƌŝŐĂƟŽŶ�^ŚĞƌŝī͘͟ �ϱ

• Leiwater Turn

dŚĞ�ůĞŝǁĂƚĞƌ�ƚƵƌŶ�ʹŽƌ�ĂŵŽƵŶƚ�ŽĨ�ƌƵŶ�ƟŵĞ�ĂůůŽĐĂƚĞĚ�ƚŽ�ĞĂĐŚ�ƵƐĞƌ�ʹŝƐ�
ƉƌĞͲĚĞƚĞƌŵŝŶĞĚ͘��ǀĞƌǇ�ǇĞĂƌ͕ �ƉƌŽƉĞƌƚǇ�ŽǁŶĞƌƐ�ǁŚŽ�ŚĂǀĞ�Ă�ůĞŝǁĂƚĞƌ�ŝŶ�
ƚŚĞŝƌ�ƉƌŽƉĞƌƚǇ�ŶĞĞĚ�ƚŽ�ƌĞŐŝƐƚĞƌ�ĨŽƌ�ŶĞǆƚ�ǇĞĂƌ Ɛ͛�ƵƐĞ�ĂŶĚ�ĂƌĞ�ƉĂŝĚ�ďǇ�
ŵŽŶƚŚƐ͘���ǁŚŽůĞ�ůĞŝǁĂƚĞƌ�ƚƵƌŶ�ŝƐ�ŽŶĞ�ǁĞĞŬ�ĂŶĚ�ĞǀĞƌǇ�ƉƌŽƉĞƌƚǇ�ǁŝůů�ŚĂǀĞ�
ĞƋƵĂů�ϯϬͲŵŝŶƵƚĞƐ�ĂůůŽƚŵĞŶƚƐ�ƚŽ�Įůů�ƚŚĞŝƌ�ŽǁŶ�ƐƚŽƌĂŐĞ�ƉŽŶĚƐ�ďǇ�ůĞŝǁĂƚĞƌ͘ �ϲ
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ST
EP
W
EL
L

Stepwells are water suppy systems in India, especially in Gujarat and Rajastan. 
They can collect drinking water from groundwater, and also can provide public 
ŐĂƚŚĞƌŝŶŐ�ƐƉĂĐĞƐ�ĂŶĚ�ƌĞŐůŝŽƵƐ�ĂĐƟǀŝƟĞƐ�ƐƉĂĐĞƐ�ĨŽƌ�Ăůů͘

Monumental Sunken 
Plaza Providing Drinking
Water IRU $ll

WŚŽƚŽ͗�ŚƩƉƐ͗ͬͬďůĂŝŶĞŚĂƌƌŝŶŐƚŽŶ͘ƉŚŽƚŽƐŚĞůƚĞƌ͘ ĐŽŵͬŐĂůůĞƌǇͲŝŵĂŐĞͬ'ϬϬϬϬ�ϰŵ&Ĩ^ϲ�ĐZYͬ/ϬϬϬϬW/zǇϳĂyϳƐŬDͬϯϱ.

catchment conveyance in! ltration ritual storage
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�ĂƐĞ�ƐƚƵĚǇ͗�WĂŶŶĂ�DĞĞŶĂ�<Ă�<ƵŶĚ͕�:ĂŝƉƵƌ͕ �ZĂũĂƐƚŚĂŶ͕�/ŶĚŝĂ

STEPWELL

�ƋƵŝĨĞƌ

Clay

Well

Buddha

Step

PavilionRain

Soil 
ƉƵƌŝĮĐĂƟŽŶ
Pooled into 
water table

GroundwaͲ
ter seeps 
into the well

&ĞŶĐŝŶŐ

Chamber

STEPWELL

Hardware Building Typology Case Studies

^ƚĞƉǁĞůůƐ͕�ŝŶĐůƵĚŝŶŐ�ǁĞůůƐ�ĂŶĚ�ƉŽŶĚƐ͕�ĂƌĞ�ůĂƌŐĞͲƐĐĂůĞ�ƉƵďůŝĐ�ďƵŝůĚͲ
ŝŶŐƐ�ƚŚĂƚ�ƉƌŽǀŝĚĞ�ǁĂƚĞƌ�ĂŶĚ�ƌŝĐŚ�ĐƵůƚƵƌĂů�ĂŶĚ�ƐƉŝƌŝƚƵĂů�ƐŝŐŶŝĮĐĂŶĐĞ͘��
They are prominent civic infrastructures which provide public 
access to groundwater in arid and semiarid regions of India, princiͲ
pally Gujarat and Rajastan͕�ϮϱϬ�����ƚŽ�ƉƌĞƐĞŶƚ. 

/Ŷ�,ŝŶĚŝͲƐƉĞĂŬŝŶŐ�ƌĞŐŝŽŶƐ͕�͞ŝƚ�ŝƐ�ĂůƐŽ�ŬŶŽǁŶ�ĂƐ�ďĂǁĚŝ͕�ďĂǁƌŝ͕�ďĂŽůŝ͕�
ďĂǀĂĚŝ͕�ĂŶĚ�ďĂǀĚŝ�;ZĂũĂƐƚŚĂŶŝͿ͘�/Ŷ�'ƵũĂƌĂƟ�ĂŶĚ�DĂƌǁĂƌŝ�ůĂŶŐƵĂŐĞ͕�
they are usually called vav or vaav. Other names include kalyani or 
ƉƵƐŚŬĂƌĂŶŝ�;<ĂŶŶĂĚĂͿ͕�ďĂŽůŝ�;,ŝŶĚŝͿ�ĂŶĚ�ďĂƌĂǀ�;DĂƌĂƚŚŝͿ͘͟ Р 

dŚĞ�ƉƌĞĚĞĐĞƐƐŽƌ�ŽĨ�^ƚĞƉǁĞůůƐ͕�ƌŽĐŬͲĐƵƚ�ǁĞůůƐ͕�ĂƉƉĞĂƌĞĚ�ĂƐ�ĞĂƌůǇ�ĂƐ�
ϮϱϬ����͘С��ĞƚǁĞĞŶ�ƚŚĞ�ϮŶĚ�ĂŶĚ�ϰƚŚ�ĐĞŶƚƵƌŝĞƐ���͕�ƚŚĞ�ĞĂƌůŝĞƐƚ�
ƐƚĞƉǁĞůů�ĂƉƉĞĂƌĞĚ͘�KǀĞƌ�ƚŚĞ�ŶĞǆƚ�ĮǀĞ�ĐĞŶƚƵƌŝĞƐ͕�ƐƚĞƉǁĞůůƐ�ƐƉƌĞĂĚ�
rapidly from south to the north in Rajasthan, and then to northern 
and western India.Т Stepwell development peaked from the 11th to 
ϭϲƚŚ�ĐĞŶƚƵƌŝĞƐ���͕�ĞǆƚĞŶĚŝŶŐ�ƚŽ�ŶĞŝŐŚďŽƌŝŶŐ�ĐŽƵŶƚƌŝĞƐ�ƐƵĐŚ�ĂƐ�
WĂŬŝƐƚĂŶ͘�/Ŷ�ƚŚĞ�ϭϵƚŚ�ĐĞŶƚƵƌǇ͕ ��ƌŝƟƐŚ�ĐŽůŽŶŝǌĞƌƐ�ďĞůŝĞǀĞĚ�ƐƚĞƉǁĞůůƐ�
would breed bacteria and disease, so they removed many of them.У 
�ǆĐĞƐƐŝǀĞ�ĞǆƚƌĂĐƟŽŶ�ŽĨ�ŐƌŽƵŶĚǁĂƚĞƌ�ĂůƐŽ�ĐĂƵƐĞĚ�ŐƌŽƵŶĚǁĂƚĞƌ�ůĞǀĞůƐ�
ƚŽ�ĨĂůů�ĂŶĚ�ĐĂƵƐĞĚ�ŵĂŶǇ�ƐƚĞƉǁĞůůƐ�ƚŽ�ĐĞĂƐĞ�ĨƵŶĐƟŽŶŝŶŐ͘Ф

dŚĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ƐƚĞƉǁĞůůƐ�ŝƐ�ƐŝŵƉůĞ͘�^ŚĂƌĂĚ��ŚĂŶĚƌĂ�;ϮϬϭϱͿ�
described in Steps to Water͕ �͞Stepwells usually consist of two parts: 
Ă�ǀĞƌƟĐĂů�ƐŚĂŌͶƉƌŽƚĞĐƚĞĚ�ĨƌŽŵ�ĚŝƌĞĐƚ�ƐƵŶůŝŐŚƚ�ďǇ�Ă�ĨƵůů�Žƌ�ƉĂƌƟĂů�
ƌŽŽĨͶĨƌŽŵ�ǁŚŝĐŚ�ƚŚĞ�ǁĂƚĞƌ�ŝƐ�ĚƌĂǁŶ͖�ĂŶĚ�ƚŚĞ�ƐƵƌƌŽƵŶĚŝŶŐ�ŝŶĐůŝŶĞĚ�
subterranean passageway, chambers and steps which provide 
ĂĐĐĞƐƐ�ƚŽ�ƚŚĞ�ǁĞůů͘͟ Х��ůĂƐƐŝĮĞĚ�ďǇ�ƐŝǌĞ͕�ůĂǇŽƵƚ͕�ŵĂƚĞƌŝĂů�ĂŶĚ�ƐŚĂƉĞ͕�
there are two common types of stepwells: one with a large open 
top and the other with a narrow and deep descending step.Ц 
^ƚĞƉǁĞůůƐ�ĂƌĞ�ŵĂŝŶůǇ�ƐƋƵĂƌĞ͕�ƌĞĐƚĂŶŐƵůĂƌ͕ �ĐŝƌĐƵůĂƌ�ĂŶĚ�>ͲƐŚĂƉĞĚ͘Ч 
They are made mostly of stone, rubble and brick ПО͘��ǀĞƌǇ�ƐƚĞƉǁĞůů�ŝƐ�
ƵŶŝƋƵĞ�ĂŶĚ�ďĞĂƵƟĨƵů͘ПП

The working principle of a stepwell is very simple: it is a well that 
ƉƌŽǀŝĚĞƐ�ĂĐĐĞƐƐ�ƚŽ�ĂŶ�ĂƋƵŝĨĞƌ͘ �dŚĞ�ƐƚĞƉǁĞůů�ƉĞŶĞƚƌĂƚĞƐ�ƚŚĞ�ĂƋƵŝĨĞƌ�
ĂŶĚ�ŝƐ�ĮůůĞĚ�ďǇ�͞ƐĞĞƉĂŐĞ͕͟ �ǁŝƚŚŽƵƚ�ĞǆĐĞƐƐŝǀĞ�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ�ŇŽǁ͘ПР 
Water in stepwells is mainly used for drinking, because the process 
ŽĨ�ǁĂƚĞƌ�ŝŶĮůƚƌĂƟŽŶ�ŝŶƚŽ�ƚŚĞ�ĂƋƵŝĨĞƌ�ŝƐ�ĂůƐŽ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ǁĂƚĞƌ�
ƉƵƌŝĮĐĂƟŽŶ͘ПС Stepwells provide cleaner water than other water 
ĨĂĐŝůŝƟĞƐ�ŝŶ�/ŶĚŝĂ͕�ƐƵĐŚ�ĂƐ�ƌĞƐĞƌǀŽŝƌƐ�ĂŶĚ�ƉŽŶĚƐ͘�KĨ�ĐŽƵƌƐĞ͕�ƐŽŵĞ�
ǁĂƚĞƌ�ŝƐ�ĂůƐŽ�ƵƐĞĚ�ĨŽƌ�ŝƌƌŝŐĂƟŽŶ�ĂŶĚ�ďĂƚŚŝŶŐ͕�ĞƐƉĞĐŝĂůůǇ�ĚƵƌŝŶŐ�
religious ceremonies.ПТ

^ƚĞƉǁĞůůƐ�ĂƌĞ�ŽŌĞŶ�ĐŽŵŵŝƐƐŝŽŶĞĚ�ďǇ�ƚŚĞ�ƌŽǇĂů�ĨĂŵŝůǇ͕ �ŵŽŶŬƐ͕��
wealthy and powerful people, who hire masons to design and build 
them.ПУ There are also many stepwells built by villagers, or through 
ĚŽŶĂƟŽŶƐ�ĨƌŽŵ�ŽƚŚĞƌ�ĐƌĂŌƐŵĞŶ͕�ĞǀĞŶ�ƉƌŽƐƟƚƵƚĞƐ͘ПФ

Workers who build stepwells include the design of Brahman theoloͲ
ŐŝĂŶ͕�ƚŚĞ�ůŽǁ�ĐĂƐƚĞ�ĐƌĂŌƐŵĂŶ�ƐŽŵƉĂůĂƐ͕�ĚŝŐŐĞƌƐ�ĂŶĚ�ŵĂƐŽŶƐ͕�ĂŶĚ�
even some female workers.ПХ

^ƚĞƉǁĞůůΖƐ�ŽƉĞƌĂƟŽŶ�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ƉĞŽƉůĞΖƐ�
ĚŝīĞƌĞŶƚ�ĨƵŶĐƟŽŶĂů�ƌĞƋƵŝƌĞŵĞŶƚƐ�ĂŶĚ�ĞǆƉĞĐƚĞĚ�ĐĂƉĂĐŝƚǇ͘ �&Žƌ�
example, if a village builds one, it should also be maintained by 
them. If the temple commisions a stepwell, it should be maintained 
ďǇ�ƚŚĞ�ƚĞŵƉůĞ�ŝƚƐĞůĨ͘ ��ŶĚ�ďĞĐĂƵƐĞ�ŝƚƐ�ŵĂŝŶƚĞŶĂŶĐĞ�ĐǇĐůĞ�ƐŚŽƵůĚ�ďĞ�
closely related to the monsoon, maintenance should be carried out 
during the dry season, that is, when the water level is low. In 
ĂĚĚŝƟŽŶ͕�ŵĂŶǇ�ƐƚĞƉǁĞůůƐ�ĂƌĞ�ƐƚƵƌĚŝůǇ�ďƵŝůƚ͕�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�
intervals can be long. 

^ƋƵĂƌĞ

Chand Baori, Bandikui, Rajasthan, 
/ŶĚŝĂ�;ϴƚŚͲϵƚŚ�ĐĞŶƚƵƌǇͿ

�ŵƌŝƚĂǀĂƌƐŚŝŶŝ�sĂǀ͕ ��ŚŵĞĚĂďĂĚ͕�
Gujarat, India (18th century)

DĂĂƚĂ��ŚĂǀĂŶŝ�Ŷŝ�sĂĂǀ͕ ��ƐĂƌǁĂ͕�
�ŚŵĞĚĂďĂĚ͕�/ŶĚŝĂ�;ϭϭƚŚ�ĐĞŶƚƵƌǇͿ
ZĂŶŝ�Ŭŝ�sĂǀ͕ �WĂƚĂŶ͕��'ƵũĂƌĂƚ�͕�/ŶĚŝĂ�
( 11th century)

,ĂŶƵŵĂŶ��ŚĂƌĂ͕��ŚŝƚƌĂŬŽŽƚ͕�/ŶĚŝĂ�

WĂŶŶĂ�DĞĞŶĂ�<Ă�<ƵŶĚ͕�:ĂŝƉƵƌ͕ �
ZĂũĂƐƚŚĂŶ͕�/ŶĚŝĂ�;�ϭϲƚŚ�ĐĞŶƚƵƌǇͿ

Rectangle

>ͲƐŚĂƉĞĚ

Circle
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Case study: 
KƵƚƐŝƚĞ�ŽĨ�ĐŝƚǇͬEĞĂƌ�ƚŚĞ�ƚĞŵƉůĞ�ͲͲͲ�ZĂŶŝ�Ŭŝ�sĂǀ͕ �WĂƚĂŶ͕��'ƵũĂƌĂƚ�͕�/ŶĚŝĂ
/ŶƐŝƚĞ�ŽĨ�ĐŝƚǇͬĂĚũĂĐĞŶƚ�ƚŽ�ƚĞŵƉůĞ�ͲͲͲ�WĂŶŶĂ�DĞĞŶĂ�<Ă�<ƵŶĚ͕�:ĂŝƉƵƌ͕ �ZĂũĂƐƚŚĂŶ͕�/ŶĚŝĂ�

STEPWELL

Urban Typology

Stepwell can exist anywhere, including rural, urban, or 
ƚĞŵƉůĞ͘��ŶĚ�ŝƚ�ĐĂŶ�ďĞ�ďƵŝůƚ�ŝŶƐŝĚĞ�Žƌ�ŽƵƚƐŝĚĞ�ƚŚĞ�ĐŝƚǇ�ĂĐĐŽƌĚͲ
ŝŶŐ�ƚŽ�ĚŝīĞƌĞŶƚ�ƚĞƌƌĂŝŶ�ĐŽŶĚŝƟŽŶƐ�ĂŶĚ�ĨƵŶĐƟŽŶĂů�ƌĞƋƵŝƌĞͲ
ments.ПЦ

Outside of city

Inside of city

Near temple 

�ĚũĂĐĞŶƚ�ƚŽ�ƚĞŵƉůĞ

Inside of temple

STEPWELL

Water Useage

Permeable Soil

Reservoir

Pond

�ƋƵŝĨĞƌ

Clay

�ƌŝŶŬŝŶŐStepwell

WŽŶĚ͕�>ĂŬĞ�Θ
Reservoir

/ƌƌŝŐĂƟŽŶ

/ƌƌŝŐĂƟŽŶ&ĞĞĚŝŶŐ

Bathing

Washing �ƋƵŝĨĞƌ
ZĞͲĐŚĂƌŐĞƌ

Stepwell

Temple
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STEPWELL

Software

^ŽĐŝĂů: Stepwells serve people of all classes, incomes, ages, and 
ŐĞŶĚĞƌƐ�ŝŶ�/ŶĚŝĂ͕�ƐƵĐŚ�ĂƐ�ƌŽǇĂůƚǇ͕ �ŽĸĐŝĂůƐ͕�ǁĞĂůƚŚǇ�ďƵƐŝŶĞƐƐŵĞŶ͕�
ǀŝůůĂŐĞƌƐ͕�ĂŶĚ�ĞǀĞŶ�ƉƌŽƐƟƚƵƚĞƐ͘ϭϵ�>ĂƵƚŵĂŶ�;ϮϬϭϵͿ�ƐĂŝĚ�͞dŚĞǇ�ǁĞƌĞ�
ƚŚĞ�ƵůƟŵĂƚĞ�ƉƵďůŝĐ�ŵŽŶƵŵĞŶƚƐ͕�ĂǀĂŝůĂďůĞ�ƚŽ�ďŽƚŚ�ŐĞŶĚĞƌƐ�ĂŶĚ�ĞǀĞƌǇ�
ƌĞůŝŐŝŽŶͶƐĞĞŵŝŶŐůǇ�ĂŶǇŽŶĞ�Ăƚ�Ăůů�ďƵƚ�ĨŽƌ�ƚŚĞ�ůŽǁĞƐƚͲĐĂƐƚĞ�,ŝŶĚƵ͘͟ �РО 

ZĞůŝŐŝŽƵƐ: Stepwells served as underground shrines in Hinduism. 
The surrounding slopes, steps, and pavilions are full of idol carvings 
and religious sympbolism, important spiritual backgrounds for ritual 
ďĂƚŚŝŶŐ͕�ƉƌĂǇĞƌ͕ �Žƌ�ƐĂĐƌŝĮĐĞ͘РП 

�ĞƌĞŵŽŶŝĂů�ĂŶĚ�ƉŽůŝƟĐĂů͗�^ƚĞƉǁĞůůƐ�ƐĞƌǀĞ�ĂůƐŽ�ĂƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�
ǀĞŚŝĐůĞ�ĨŽƌ�ƚŚĞ�ƌŽǇĂů�ĨĂŵŝůǇ�Žƌ�ƚŚŽƐĞ�ŝŶ�ƉŽǁĞƌ�ƚŽ�ƐŚŽǁ�Žī�ƚŚĞŝƌ�
wealth and record history. The most famous stepwell was created by 
YƵĞĞŶ�hĚĂǇĂŵĂƟ�ƚŽ�ŚŽŶŽƌ�ŚĞƌ�ƐƉŽƵƐĞ͘РР

hƌďĂŶ: Because stepwells are cooling underground structures, they 
provide cool shelter.РС

�ĐŽůŽŐŝĐĂů͗�dŚĞ�ƐƚĞƉǁĞůů�ŝƐ�ĂůƐŽ�Ă�ƉůĂĐĞ�ǁŚĞƌĞ�ŵĂŶǇ�ĂŶŝŵĂůƐ�ůŝǀĞ͘�/ƚ�
ƉƌŽǀŝĚĞƐ�ǀĂůƵĂďůĞ�ǁĂƚĞƌ�ŝŶ�ĂƌŝĚ�ĂƌĞĂƐ�ĨŽƌ�ďĞĞƐ͕�ĮƐŚ͕�ůŝǌĂƌĚƐ͕�ƉĂůŵ�
ƐƋƵŝƌƌĞůƐ͕�ƉĂƌƌŽƚƐ͕�ƉŝŐĞŽŶƐ͕�ĂŶĚ�ƚƵƌƚůĞƐ͘РТ

�ƵůƚƵƌĂů͗�^ƚĞƉǁĞůůƐ�ŽŌĞŶ�ŚĂǀĞ�ĐŽŵƉůĞǆ�ĐĂƌǀŝŶŐƐ�ĂŶĚ�ƉĂŝŶƟŶŐƐ�ĂƐ�
ǁĞůů�as buildings and columns which preserve and display Indian 
culture.РУ
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Temazcal is a dome-shaped low heat small lodge. By burning volcanic stones in 
ƚŚĞ�ĐĞŶƚĞƌĞĚͲƉŝƚ͕�ŚĞĂƚ�ŝƐ�ŐĞŶĞƌĂƚĞĚ͘�,Žƚ�ǁĂƚĞƌ�ƐƚĞĂŵ�ĮůůƐ�ƚŚĞ�ĞŶƟƌĞ�ƐƉĂĐĞ͘�

Small Domes Contain 
Whole Universe

     Ancient small sweat lodgeП. WŚŽƚŽ͗�ZŝǀĞƌĂ�W͘ ͕�^ĂĐƌĞĚŶĞƐƐ�ŽĨ�ƚŚĞ�dĞŵĂǌĐĂů�Ͳ���DĂǇĂŶ�dƌĂĚŝƟŽŶ͕�ϮϬϭϲ͘
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TEMAZCAL

Hardware
• “Temazcal is a dome-shaped strcuture,”ПТ�ĂŶĚ�ŝƚ�ŚĂƐ�ǀĂƌŝŽƵƐ�ĐŽŶƐƚƌƵĐƟŽŶ�ƐƚǇůĞƐ�ŝŶ�ĚŝīĞƌĞŶƚ�ƌĞŐŝŽŶƐ͘

• There are two types of structure: one permanent, one temporary.ПУ

• Permanent temazcals are constructed from volcanic rocks, bricks, and cement adobe.

ͻ dĞŵƉŽƌĂƌǇ�ƚĞŵĂǌĐĂůƐ�ĂƌĞ�ĐŽŶƐƚƌƵĐƚĞĚ�ĨƌŽŵ�Ă�ĨƌĂŵĞ�ŵĂĚĞ�ŽĨ�ŇĞǆŝďůĞ�ǁŽŽĚĞŶ�ƉŽůĞƐ�ĐŽǀĞƌĞĚ�ǁŝƚŚ�ďůĂŶŬĞƚƐ͕�ĐůŽƚŚĞƐ͕�ĂŶĚ�ŵĂƚƐ͘ПФ

ͻ WĂƌƟĐŝƉĂŶƚƐ�ŚĞĂƚ�ǀŽůĂŶŝĐ�ƐƚŽŶĞƐ�ŝŶ�ƚŚĞ�ĐĞŶƚĞƌ�Žƌ�ŶĞĂƌ�Ă�ǁĂůů�ŽĨ�ƚŚĞ�ƚĞŵĂǌĐĂůƐ�;ŽƵƚƐŝĚĞ�ĮƌĞͲƉŝƚͿ�ƚŽ�ƉƌŽĚƵĐĞ�ƐƚĞĂŵ�ŚĞĂƚ͘ПХ

ͻ ͞sŽůĂŶŝĐ�ƐƚŽŶĞƐ�ĚŽ�ŶŽƚ�ĞǆƉůŽĚĞ�ĨƌŽŵ�ƚŚĞ�ŚŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞ͘͟ ПЦ

�
DĞƐŽĂŵĞƌŝĐĂ͘�DĂǇĂŶ��ŝǀŝůŝǌĂƟŽŶ͘�'ĞŶĞƌĂƟŶŐ�ƐƚĞĂŵ��E��ĐƵůƚƵƌĂů�ƐǇŵďŽůŝƐŵ͘Р
Low heat sweat lodgeС͘�KƌŝŐŶĂƚĞƐ�ĨƌŽŵ�EĂŚƵĂƚů�ůĂŶŐƵĂŐĞ͕��ǌƚĞĐ͗�dĞŵĂƐͲ͟dŽ��ĂƚŚ͕͟ ��ĂůůŝͲ͟,ŽƵƐŝŶŐ͟Т͘��ŝƌĐĂ�ϵϱϬ�Ͳ�ϭϱϯϵ���͘У 
 dĞŵĂǌĂůĞƐͬdĞŵĂƐĐĂůͬĞŵĞƐĐĂů�ͮ�ƚĞŵĈǌĐĂůůŝ�ͮ�ƚĞŵĂ͗Ɛ͛ŬĂů͗ŝ 
ZĞůĂƚĞĚ�ƚĞĐŚŶŽůŽŐŝĞƐ͗�EŽƌƚŚ��ĨƌŝĐĂ�Θ�dƵƌŬĞǇ͗�,ĂŵŵĂŵ͖��ƵƌŽƉĞ͗�ƚŚĞ�ƐĂƵŶĂ�ŽĨ�^ĐĂŶĚŝŶĂǀŝĂ͖�WŽŵƉĞŝŝ͗�ZŽŵĂŶ��ĂƚŚƐ͖�/ŶĚŝĂ͗�^ǁĞĂƚ�>ŽĚŐĞ͘Ф

•Permanent Structure

• Temporary Structure:

BrickПР

&ůĞǆŝďůĞ�ǁŽŽĚĞŶ�
polesПС
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1

2

3

4

5

6

To build on the ground

Centred pit

Second Level: Volcanic stonesХ

First Level: Herbs

^ĞĂƚƐ�;�ůĂŶŬĞƚƐ�ͬ�tŽǀĞŶ�ŵĂƚƐͿЦ

^ĞĂƚƐ�Θ�dĂďůĞЧ

Door

“Dome-shaped Structure”ПО

KƵƚƐŝĚĞ�ĮƌĞ�ƉŝƚПП7
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TEMAZCAL

• The shape of the temazcal represents the uterus, and the dome symbolizes womb.ПЧ 

ͻ�/Ŷ�ĂŶĐŝĞŶƚ�DĂǇĂŶ�ŵǇƚŚŽůŽŐǇ͕ �Ă�ĚŽŵĞ�ĂŶĚ�ŚŽƚ�ƐƚĞĂŵ�ƐǇŵďŽůŝǌĞ�ǁĂƚĞƌƐ�ŽĨ�ƚŚĞ�ĞĂƌƚŚ͘РО 

ͻ�KŶ�ƚŚĞ�ƐŵĂůů�ƐĐĂůĞ͕�ĚŽŵĞ�;ƚĞŵĂǌĐĂůͿ�ƌĞƉƌĞƐĞŶƚƐ�ƚŚĞ�ŶĂƚƵƌĂů�ŵŽƵŶƚĂŝŶƐ�ƚŚĂƚ�ŝƐ�ƚŚĞ�
source of water.
��KŶ�ƚŚĞ�ŵĞĚŝƵŵ�ƐĐĂůĞ͕�ƚŚĞ�ĂƌƟĮĐŝĂů�ĐĂǀĞ�͞ĐŚŝĐŽŵŽǌƚŽĐ͟�ŝƐ�ůŽĐĂƚĞĚ�Ăƚ�ƚŚĞ�ďĞŶĞĂƚŚ�ŽĨ�
dĞŽƟŚƵĂĐĂŶ Ɛ͛�ƉǇƌĂŵŝĚ�ŽĨ�ƚŚĞ�ƐƵŶ͕�ǁŚŝĐŚ�ƐǇŵďŽůŝǌĞƐ�ƚŚĞ�ŶĂƚƵƌĂů�ŵŽƵŶƚĂŝŶƐ�ƚŚĂƚ�ŝƐ�ƚŚĞ�
source of water.РП

PRIVATE Architecture CIVIC                  Architecture

Temazcal dĞŽƟŚƵĂĐĂŶ Ɛ͛�                 WǇƌĂŵŝĚ�ŽĨ�ƚŚĞ�^ƵŶРРWomb

FEMALE

• Caves represent the source of waters.РТ
• Caves also symbolizes the mounatains, the 
essay claims that caves like “the jars of water” 
that cover with rock and earth.РУ

&ŝƌĞ�н�tĂƚĞƌ

SKY

Governed by Mythologyical Symbolism

/ŵĂŐĞ�П͗��ŽĚĞǆ�^ĞůĚĞŶ�ƌĞĐŽƌĚƐ�ƚŚĞ�ƉŝĐƚƵƌĞ�ŽĨ�ĞĂƌƚŚ�ďŝƌƚŚ͘

Image Р: �ŽĚĞǆ��ŽƌŐŝĂ�ĚĞƉŝĐƚƐ�ƚŚĂƚ�͞ƚŚĞ�ŐŽĚ�důĂǌŽůƚĞŽƚů�ŝŶ�
ďŝƌƚŚŝŶŐ�ƉŽƐŝƟŽŶ͕�ǁŝƚŚ�ŇŽǁĞƌ�ĞŵĞƌŐŝŶŐ�ĨƌŽŵ�ǀĂŐŝŶĂ͘͟

/ŵĂŐĞ�С͗�/Ŷ��ŽĚĞǆ�EƵƩƚĂůů͕�͞&ůŝŶƚ�Ͳ�^ŚĞŝů�YƵĞĐŚƋƵĞŵŝƚů�
ĞŶƚĞƌŝŶŐ�ĐĂǀĞ�ĂŌĞƌ�ŐŝǀŝŶŐ�ďŝƌƚŚ͘͟

/ŵĂŐĞ�Т: Ancester of Cave: Chicomoztoc.

TEMAZCAL

Aqu!er

Clay

Soil

CIVIC                  Architecture NATURE

dĞŽƟŚƵĂĐĂŶ Ɛ͛�                 WǇƌĂŵŝĚ�ŽĨ�ƚŚĞ�^ƵŶРР WŽƉŽĐĂƚĞƉĞƚů�sŽůĐĂŶŽРС

ͻ�'ŽĚ͗�dĞƚĞŽͲ/ŶŶĂŶ
͞DŽƚŚĞƌ�ŽĨ�'ŽĚƐ͟�Θ�
͞,ĞĂƌƚ�ŽĨ�ƚŚĞ��ĂƌƚŚ͟РХ

• “The ancester of cave, Chicomoztoc, is 
ůŽĐĂƚĞĚ�Ăƚ�ƚŚĞ�ďĞŶĞĂƚŚ�ŽĨ�dĞŽƟŚƵĂĐĂŶ Ɛ͛�
pyramid of the sun, and the archaeological 
ĞǆƉĞƌƚƐ�ĚŝƐĐŽǀĞƌĞĚ�Ă�Ă�ĐŚĂŶŶĞů�ƵŶĚĞƌ�ƚŚĞ�
pyramid, and at the end of channel is a 
cave.”РФ

SKY

SKY

&ŝƌĞ�н�tĂƚĞƌ

ͻ�/ŵĂŐĞ�ϰ
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Software
ͻ /Ŷ�EĂŚƵĂƚů�ĐƵůƚƵƌĞ�ŽĨ�ĐĞŶƚƌĂů�DĞǆŝĐŽ͕�͞dĞŵĂǌĐĂůƚĞĐŝ͟�ƐǇŵďŽů-
izes “goddess of the sweat bath.”СЦ

ͻ ͞tĂƚĞƌ�ĐŽŵĞƐ�ĨƌŽŵ�ƚŚĞ�ĞĂƌƚŚ͕�ǁŚŝĐŚ�ŝƐ�ĐŽŶĐĞƉƚƵĂůůǇ�ƌĞůĂƚĞĚ
ƚŽ�ĨĞŵŝŶŝŶĞ�ŇƵŝĚ͘͟ СЧ

ͻ/Ŷ�ŽƚŚĞƌ�ǁŽƌĚƐ͕�ƚŚĞƌŵĂů�ĐǇĐůŝŶŐ�ĂůƐŽ�ĨƵŶĐƟŽŶƐ�ŝŶƐŝĚĞ�ŽĨ�Ă
human body.

• Caves and sweat baths are also considered as female.ТО “By
ĞǆƚĞŶƐŝŽŶ͕�ĞŶƚƌĂŶĐĞƐ�ƚŽ�ƚŚĞ�ĞĂƌƚŚ�ĂƌĞ�ŵĞƚĂƉŚŽƌŝĐ�ƉŽƌƚĂůƐ�ŝŶƚŽ
the female body, and water that comes from the earth is
ĐŽŶĐĞƉƚƵĂůůǇ�ƌĞůĂƚĞĚ�ƚŽ�ĨĞŵŝŶŝŶĞ�ŇƵŝĚ͘͟ ТП

• The shape of temazcal represents the uterus, and the dome
symbolizes womb.ТР

TEMAZCAL

• The shape of temazcal represents “the vagina and womb
of the earth mother.”ТС

ͻ dŚĞ�ƚŽƉ�ŽĨ�ƚĞŵĂǌĐĂů�ƌĞƉƌĞƐĞŶƚƐ�ƚŚĞ�ƐŬǇ͖�ƚŚĞ�ŇŽŽƌ�ŽĨ
temazcal is formed from the earth and is associated with
the womb.ТТ

ͻ tŚĞŶ�ƉĞŽƉůĞ�ĞŶƚĞƌ͕ �ƚŚĞǇ�ƐŚŽƵůĚ�ĞŶƚĞƌ�ŝŶ�ƚŚĞ�ŐĂƚĞ�ƚŚĂƚ�ŝƐ
ŝŶ�ƐŽƵƚŚ�ĚŝƌĞĐƟŽŶ͘ТУ

ͻ WĂƌƟĐŝƉĂŶƚƐ�ŵŽǀĞ�ŝŶ�Ă�ĐůŽĐŬǁŝƐĞ�ĚŝƌĞĐƟŽŶ�ĨƌŽŵ�ƐŽƵƚŚ͕
west, north, and east.ТФ

ͻ WĂƌƟĐŝƉĂŶƚƐ�ĨŽĐƵƐ�ŽŶ�ƚŚĞŝƌ�ƐƉŝƌƚƵĂů�ŚĞĂƌƚ͕�ĂŶĚ�Ăƚ�ƚŚĞ�ƐĂŵĞ
ƟŵĞ͕�ƚŚĞǇ�ƉƌŽĚƵĐĞ�ƐǁĞĂƚ�ƚŚƌŽƵŐŚ�ƚŚŝƐ�ƌŝƚƵĂů�ĚƵĞ�ƚŽ�ƚŚĞ�ĨĂĐƚ
that hot steam have cycled inside the temazcal.ТХ

E

t �

S

Copal 

Clay 

Outside /ŶƐŝĚĞ

tĞƐƚ �ĂƐƚ

Sky

�ĂƌƚŚ

EŽƌƚŚ

South

͞^ĂĐƌĞĚ��ŶƚƌĂŶĐĞСП”

N

W

S

E

�ǆƚĞƌŶĂů�tŽƌůĚ

WĂƌƟĐŝƉĂŶƚƐ�ŶĞĞĚ�ƚŽ�ŬŶĞĞů�ƚŽ�ĞŶƚĞƌ�
the dark entranceСР. 

WĂƌƟĐŝƉĂŶƚƐ�ƐǁĞĂƚ�Ăƚ�ƚŚŝƐ�ŵŽŵĞŶƚ�
ĂĐĐŽŵƉĂƌĞĚ�ďǇ�ƌŚǇƚŚŵŝĐ�ĐŚĂŶƟŶŐ�
and music inside the domeСФ.

WĂƌƟĐŝƉĂŶƚƐ�ƉŽƵƌ�ǁĂƚĞƌ�ŽŶ�ŚĞĂƚĞĚ�
ƐƚŽŶĞƐ�ƚŽ�ĐƌĞĂƚĞ�ŚŽƚ�ĂŝƌͲŇŽǁ�
through domeСТ.

/Ŷ�ƚŚĞ�ĞŶĚ͕�ƉĂƌƟĐŝƉĂŶƚƐ�ĨŽůůŽǁ�
ĐŽƵŶƚĞƌͲĐůŽĐŬǁŝƐĞ�ĚŝƌĞĐƟŽŶ�ƚŽ�
Ğǆŝƚ�ƚŚĞ�ĚŽŵĞСХ.

͞/ŶŶĞƌ�ƐƉŝƌƚƵĂů�ǁŽƌůĚРЦ” ͞dŽ�ŐĂƚŚĞƌ�ƉĂƌƟĐŝƉĂŶƚƐ�ƚŽ�ŐŝǀĞ�
ƌĞƉĞĐƚ�ƚŽ�ϲ�ĚŝƌĞĐƟŽŶƐРЧ”

WĂƌƟĐŝƉĂŶƚƐ�ĨŽůůŽǁ�ĐůŽĐŬǁŝƐĞ�
ĚŝƌĞĐƟŽŶƐ�ƚŚƌŽƵŐŚ�ƚŚĞ�ǁŚŽůĞ�
ceremonyСС.

WĂƌƟĐŝƉĂŶƚƐ�ƐƚĂƚĞ�ƚŚĞŝƌ�ŶĂŵĞ�
ĂŶĚ�ŝŶƚĞŶƟŽŶ�ĨŽƌ�ƚŚŝƐ�ƉƵƌŝĮĐĂ-
ƟŽŶ�ƌŝƚƵĂůСУ.

͞dŽ�ďůŽǁ�ƚŚŝƐ�ƐŵŽŬĞ�ŽǀĞƌ�ƉĂƌƟĐŝ-
ƉĂŶƚƐ͛ďŽĚǇСО”

tĂƚĞƌ

1 2 3

4 5 6

7 8 9

!e Steps of the Puri"cation Ritual

WĂƌƟĐŝƉĂŶƚƐ�ĚŽ�ĐůĞĂŶƐŝŶŐ�ǁŝƚŚ�ƚƌĂĚŝƟŽŶĂů�
copal or tree resins.

TEMAZCAL

ͻ DŽƟŽŶ�ĂŶĚ�ŵŽǀĞŵĞŶƚ�ŝŶ�ĚĞƐŝŐŶ�ƉůĂǇƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ
landscape architecture, which provides this idea by Lawrence
ĂŶĚ��ŶŶĂ�,ĂůƉƌŝŶ�ŝŶ�ƚŚĞ�ŵŝĚͲϮϬƚŚ�ĐĞŶƚƵƌǇ͘ ТЦ

ͻ dĞŵĂǌĐĂů�ŝƐ�ĂƐ�ƚŚĞ�ƐŝŐŶŝĮĐĂŶƚ�ƉůĂĐĞ�ĨŽƌ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŚŽ�ƚĂŬĞ
ƉĂƌƚ�ŝŶ�ƚŚĞ�ǁŚŽůĞ�ƉƵƌŝĮĐĂƟŽŶ�ĐĞƌĞŵŽŶǇ͕ �ĂŶĚ�ƚŚĞ�ĚǇŶĂŵŝĐ
ŵŽǀĞŵĞŶƚ�ŽĨ�ƉĂƌƟĐŝƉĂŶƚƐ�ĞŶƌŝĐŚƐ�ƚŚĞ�ŝŶƚĞƌĞƐƟŶŐ�ƉŽƚĞŶƟĂů�ŝŶ
the small space.

ͻ WĂƌƟĐŝƉĂŶƚƐ�ƚĂŬĞ�ĨŽƵƌ�ƐĞĐƟŽŶƐ�ŽĨ�ƉƵƌŝĮĐĂƟŽŶ�ƌŝƚƵĂů�ƐƚĂŶĚŝŶŐ�ŝŶ
ĚŝīĞƌĞŶƚ�ůŽĐĂƟŽŶ͕�ǁŚŝĐŚ�ŵŽǀĞŵĞŶƚ�ŽĨ�ƉĂƌƟĐŝƉĂŶƚ�ŝƐ�ĚǇŶĂŵŝĐ͘ТЧ

ͻ ^ŵĂůů�ĚŽŵĞ�ĂĐŽŽŵŽĚĂƚĞƐ�ƵƉ�ƚŽ�Ɛŝǆ�ƉĞŽƉůĞ͘УО

ͻ �ŝīĞƌĞŶƚ�ŶƵŵďĞƌ�ŽĨ�ƉĞŽƉůĞ�ŝŶ�ƚĞŵĂǌĐĂů�ĚĞƉŝĐƚƐ�ǀĂƌŝŽƵƐ
movement tracks.

Living Ritual : Movement Notation

^ĞĐƟŽŶ�ϭ ^ĞĐƟŽŶ�Ϯ ^ĞĐƟŽŶ�ϯ ^ĞĐƟŽŶ�ϰ STOP LEAVESTART

�EdZ�E�� �y/dDKs�D�Ed�d,ZKh',�d,��t,K>����Z�DKEz
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Bowls in the Wilderness 
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ĞǀŝĚĞŶĐĞ�ƐƵŐŐĞƐƚƐ�ƚŚĞ�ƉĞŽƉůĞ�ƵƐŝŶŐ�ƚŚŝƐ�ƌĞŐŝŽŶ�ǁĞƌĞ�zƵŵĂŶ͕�ŚŝƐƚŽƌŝĐĂů�ĚŽĐƵŵĞŶƚĂƟŽŶ�ĂůƐŽ�ŝŶĚŝĐĂƚĞƐ�ƵƐĞ�ďǇ�,ŝĂ��ͲĞĚ�KΖŽĚŚĂŵ͘��/Ŷ�ĐŽŶĐůƵƐŝŽŶ�
ƚŚĞ�ƐŝƚĞ�ƌĂŶŐĞĚ�ĨƌŽŵ�ďƌŝĞĨ�ĨŽƌĂǇƐ�ƚŽ�ůŽŶŐĞƌ�ƵƐĞ�ĂƐ�ƐĞĂƐŽŶĂů�ĐĂŵƉƐ͕�ĂŶĚ�ƚŚĂƚ�ŵƵĐŚ�ŽĨ�ƚŚĞ�ƵƐĞ�ǁĂƐ�ĨŽĐƵƐĞĚ�ŝŶ�ƚŚĞ�ůĂƚĞ�ƉƌĞŚŝƐƚŽƌŝĐ�ĂŶĚ�ĞĂƌůǇ�
,ŝƐƚŽƌŝĐ�ƉĞƌŝŽĚƐ͘

&ŝǀĞ�ƚǇƉĞƐ�ŽĨ�ƟŶĂũĂƐ�ŽĐĐƵƌƌŝŶŐ�ŝŶ�ƐƚƌĞĂŵ�ĐŚĂŶŶĞůƐ�ŝŶ�ƚŚĞ�ƐŽƵƚŚǁĞƐƚĞƌŶ�hŶŝƚĞĚ�^ƚĂƚĞƐ�ŝŶĐůƵĚĞ�
���Ͳ�ũŽŝŶƚͲďůŽĐŬ�ŝƌƌĞŐƵůĂƌŝƟĞƐ
���Ͳ�ŶŽƌŵĂů�ƉŽƚŚŽůĞƐ
���Ͳ�ƐĐŽƵƌ�ĚĞƉƌĞƐƐŝŽŶƐ
���Ͳ�ƌŝŋĞ�ŚŽůůŽǁƐ
���Ͳ�ƉůƵŶŐĞ�ƉŽŽůƐ

dŚĞ�ůŽŶŐĞǀŝƚǇ�ŽĨ�ǁĂƚĞƌ�ĐĂŶ�ďĞ�ĐůĂƐƐŝĮĞĚ�ĂƐ͗�
���Ͳ��ƉŚĞŵĞƌĂů�ƟŶĂũĂƐ�ĂƌĞ�ĂƌďŝƚƌĂƌŝůǇ�ƌĞƐƚƌŝĐƚĞĚ�ƚŽ�ƚŚŽƐĞ�ĐŽŶƚĂŝŶŝŶŐ�ǁĂƚĞƌ�ĨŽƌ�ĐŽŶƐĞĐƵƟǀĞ�ƉĞƌŝŽĚƐ�ŽĨ�ůĞƐƐ�ƚŚĂŶ�ŽŶĞ�ŵŽŶƚŚ�ƉĞƌ�ǇĞĂƌ͘
���Ͳ�/ŶƚĞƌŵŝƩĞŶƚ�ƟŶĂũĂƐ�ĂƌĞ�ƚŚŽƐĞ�ĐŽŶƚĂŝŶŝŶŐ�ǁĂƚĞƌ�ĨŽƌ�ĐŽŶƐĞĐƵƟǀĞ�ƉĞƌŝŽĚƐ�ŽĨ�ŵŽƌĞ�ƚŚĂŶ�ŽŶĞ�ŵŽŶƚŚ�ďƵƚ�ůĞƐƐ�ƚŚĂŶ�Ă�ǇĞĂƌ͘
���Ͳ�WĞƌĞŶŶŝĂů�ƟŶĂũĂƐ͕�ǁĂƚĞƌ�ŝƐ�ƉƌĞƐĞŶƚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ǇĞĂƌ͘

9

10

11
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TINAJA

&ŝŐ͘�ϭ�dŝŶĂũĂ�ĚĞ�ůĂ�WĂƉĂŐŽƐ͕�DĞǆŝĐŽ

&ŝŐ͘�ϰ�'ƵĞůƚĂ��ĮůĂů͕�ǁĂƚĞƌŚŽůĞ�ŝŶ�ƚŚĞ�ĚĞƐĞƌƚ�ŽĨ�ƚŚĞ�,ŽŐŐĂƌ͕ �
�ŚĂŐŐĂƌ�DŽƵŶƚĂŝŶƐ͕�tŝůĂǇĂ�dĂŵĂŶƌĂƐƐĞƚ͕��ůŐĞƌŝĂ͕�^ĂŚĂƌĂ͕�EŽƌƚŚ�

�ĨƌŝĐĂ�

&ŝŐ͘�ϯ�tĂƚĞƌ�ŚŽůĞƐ͕�ŽŶ�ƚŚĞ�^ĐŚƌŽŶďĂĐŚ�ĐƌĞĞŬ͕�^ĐŚƌŽŶďĂĐŚƚĂů�
ǀĂůůĞǇ͕ �/ƐĂƌǁŝŶŬĞů͕�ŶĞĂƌ�>ĞŶŐŐƌŝĞƐ͕��ĂǀĂƌŝĂ�

&ŝŐ͘�Ϯ��ƌǇ�ƟŶĂũĂ�;ƉŽƚŚŽůĞͿ�Ăƚ�^ĂŶĚƐƚŽŶĞ��ůƵīƐ�Ăƚ��ů�DĂůƉĂŝƐ�EĂƟŽŶĂů�
DŽŶƵŵĞŶƚ͕�EĞǁ�DĞǆŝĐŽ

WƌŝŽƌ�ƚŽ�ϭϭ͕ϬϬϬ�ǇĞĂƌƐ�ĂŐŽ�ŝŶ�ƚŚĞ�ŵŝĚĚůĞ�ĂŶĚ�ůĂƚĞ�
tŝƐĐŽŶƐŝŶͲWĞƌŝŽĚ͕�ŝĐĞ�ĂŐĞ�ǁŽŽĚůĂŶĚƐ�ǁŝƚŚ�
^ŝŶŐůĞͲůĞĂĨ�ƉŝŶǇŽŶ͕��ĂůŝĨŽƌŶŝĂ�ũƵŶŝƉĞƌ͕ �hƚĂŚ�
ũƵŶŝƉĞƌ͕ �^ŽŶŽƌĂŶ�ƐĐƌƵď�ŽĂŬ�ĂŶĚ�:ŽƐŚƵĂ�ƚƌĞĞ�ǁĞƌĞ�
ĨŽƵŶĚ�Ăƚ�ƚŚĞ�dŝŶĂũĂƐ��ůƚĂƐ�ĂŶĚ�ĞůƐĞǁŚĞƌĞ�ŝŶ�
^ŽŶŽƌĂŶ��ĞƐĞƌƚ�ůŽǁůĂŶĚƐ͘��dŝŶĂũĂƐ�ŚĂǀĞ�ĂůƐŽ�
ƐĞƌǀĞĚ�ĐĂǀĞ�ĮƐŚ�ƐƉĞĐŝĞƐ�ŝŶ�ƚŚĞ�ĂƌĞĂ�ĂůŽŶŐ�ǁŝƚŚ�
ƚŚĞ�ŶĂƟǀĞ�ǁŝůĚůŝĨĞ͘�

sĞŐƚĂƟŽŶ

tŝůĚůŝĨĞ�ŚĂďŝƚĂƚ

,ŝŬĞƌƐ�ĂŶĚ�
DŝŐƌĂŶƚƐ

12

Tinajas (Natural Potholes in Other Regions

Uses

TINAJA

Image Sources
Fig. 1 https://serturista.com/mexico/el-pinacate-y-gran-desierto-de-altar/

Fig. 2 https://scenicusa.net/080906.html. Photo credits: Ben Prepelka

Fig. 3 https://www.bromba.com/berge/bn150718.htm

Fig. 4 http://www.alpimages.net/mobile_archive.php?archive=2010010483
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A dry farming technique�ƵƐĞĚ�ďǇ Zuni people to grow crops in arid 
regionƐ in Arizona, US around ϵϬϬ���͘ϭ
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dŚĞ��ƵŶŝ�ƉĞŽƉůĞ�ĚĞǀĞůŽƉĞĚ�ƚŚŝƐ�ǁĂŋĞͲŐĂƌĚĞŶ�ĚĞƐŝŐŶ͕�ǁŚŝĐŚ�ŝƐ�ƐƟůů�ƵƐĞĚ�ƚŽĚĂǇ�ĂƐ�ĂŶ�ĞĐŽůŽŐŝĐĂů�ŵĞƚŚŽĚ�ŽĨ�ĐŽŶƐĞƌǀŝŶŐ�ǁĂƚĞƌ͘ �dŚŝƐ�ŐĂƌĚĞŶ�ĚĞƐŝŐŶ�ǁŝůů�ǁŽƌŬ�
ĂŶǇǁŚĞƌĞ�ŝŶ�ƚŚĞ�ĐŽƵŶƚƌǇ�ǁŚĞƌĞ�ƚŚĞƌĞ�ĂƌĞ�ĚƌǇ�ƐƵŵŵĞƌ�ĐŽŶĚŝƟŽŶƐ͘�dŚŝƐ�ŵĞƚŚŽĚ�ƐĞƌǀĞĚ�ƚŽ�ŚŽůĚ�ƚŚĞ�ǁĂƚĞƌ�ŝŶ�ƚŚĞ�ƐŽŝů�ůŽŶŐĞƌ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ƐƵŶŬĞŶ�ďĞĚƐ͕�ƚŽ�
ƌĞƚĂƌĚ�ĞǀĂƉŽƌĂƟŽŶ͘��

dŚĞ�ĚĞƉƌĞƐƐŝŽŶƐ�ĐĂƚĐŚ�ĂŶĚ�ŚŽůĚ�ǁĂƚĞƌ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�ƉůĂŶƚƐΖ�ƌŽŽƚƐ͘�'ƌŝĚ�ŐĂƌĚĞŶƐ�ĂƌĞ�ƐŝŵŝůĂƌ͕ �ǁŝƚŚ�ϭϬͲĨŽŽƚͲƐƋƵĂƌĞ�ŐƌŝĚƐ�ďŽƌĚĞƌĞĚ�ǁŝƚŚ�ƌŽĐŬƐ͘�>ĂƌŐĞƌ�ǀĞƌƐŝŽŶƐ�ŽĨ�
ŐƌŝĚ�ŐĂƌĚĞŶƐ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ŝŶ�ƚŚĞ�^ŽƵƚŚǁĞƐƚ�ĂŶĚ�ĨŽƌ�ĚƌǇůĂŶĚ�ĨĂƌŵŝŶŐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ǁŽƌůĚ͘��dŚĞ�ďŽƌĚĞƌĞĚ�ǁĂůůƐ�ŚĞůƉ�ŝŶ�ƉƌŽƚĞĐƟŶŐ�ƉůĂŶƚƐ�ĨƌŽŵ�ƌĂďďŝƚƐ�ĂŶĚ�
other animals as well as the wind.

dŚĞ�ďŽƌĚĞƌĞĚ�ǁĂůůƐ�ŚĞůƉ�ŝŶ�ƌĞƚĂŝŶŝŶŐ�ǁĂƚĞƌ�ĂŶĚ�ƉƌĞǀĞŶƟŶŐ�ƉůĂŶƚƐ�ĨƌŽŵ�ƌĂďďŝƚ Ɛ͛�ĂŶĚ�ŽƚŚĞƌ�ĂŶŝŵĂůƐ�ĂƐ�ǁĞůů�ĂƐ�ƉƌŽƚĞĐƟŶŐ�ƚŚĞŵ�ĨƌŽŵ�ƚŚĞ�ǁŝŶĚ͘��

2

3

5

4
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ͻ �ĞĮŶŝƟŽŶ͗����ĚƌǇ�ĨĂƌŵŝŶŐ�ƚĞĐŚŶŝƋƵĞ�ƵƐĞĚ�ďǇ��ƵŶŝ�ƉĞŽƉůĞ�ƚŽ�ŐƌŽǁ�ĐƌŽƉƐ�ŝŶ�ĂƌŝĚ�ƌĞŐŝŽŶƐ�ŽĨ�ƐŽƵƚŚǁĞƐƚĞƌŶ�h^�ĂƌŽƵŶĚ�ϵϬϬ���͘
�ƵŶŝ͗��͗ƐŚŝǁŝ͖�ĨŽƌŵĞƌůǇ�ƐƉĞůůĞĚ��ƵŹŝ�ĂƌĞ�EĂƟǀĞ��ŵĞƌŝĐĂŶ�WƵĞďůŽ�ƉĞŽƉůĞ�ŶĂƟǀĞ�ƚŽ�ƚŚĞ��ƵŶŝ�ZŝǀĞƌ�sĂůůĞǇ�;ŝŶ�ŵŽĚĞƌŶ�ĚĂǇ��ƌŝǌŽŶĂͿ͘�

ͻ �ƚǇŵŽůŽŐǇ͗�ŬŶŽǁŶ�ĂƐ�ƚŚĞ�ŇŽŽĚǁĂƚĞƌ�ĨĂƌŵŝŶŐ�ďǇ��ƵŶŝ�ƉĞŽƉůĞ
ͻ ^ǇŶŽŶǇŵƐ͗�ďŽƌĚĞƌĞĚ�ŐĂƌĚĞŶ͕�ǁĂůů�ŐĂƌĚĞŶ͕��ƵŶŝ�ĨĂƌŵŝŶŐ͕�ďĂƐŬĞƚ�ŐĂƌĚĞŶ͕�ŐƌŝĚ�ŐĂƌĚĞŶ

Axon: Functional Exploration

Hardware

dŚĞ�ǁĂŋĞƐ�ĂƌĞ�ĂďŽƵƚ�ϭϮ�ŝŶĐŚ�ďǇ�ϭϮ�ŝŶĐŚ͕�
ƐƵƌƌŽƵŶĚĞĚ�ďǇ�Ă�ĐůĂǇ�Žƌ�ĂĚŽďĞ�ǁĂůů�ƚŚĂƚ�
ƌŽƐĞ�ϱͲϲ�ŝŶĐŚĞƐ�ĂďŽǀĞ�ƚŚĞ�ŐƌŽƵŶĚ͘�dŚĞ�
ǁĂŋĞ�ƉůŽƚ�ŵĂǇ�ŚĂǀĞ�ŚĂĚ�Ă�ŐƌĂǀĞů�ŵƵůĐŚ�

as well.

Each individual square is indented and 
ƐƵƌƌŽƵŶĚĞĚ�ďǇ�Ă�ŚŝŐŚ�ƌŝŵ͘�/Ŷ�ĞĂĐŚ�ƐƋƵĂƌĞ͕�
Ă�ƐŝŶŐůĞ�ĐƌŽƉ�Žƌ�ĐŽŵďŝŶĂƟŽŶƐ�ŽĨ�ĐƌŽƉƐ�ŵĂǇ�

ďĞ�ƉůĂŶƚĞĚ͘

^ĞǀĞƌĂů�ŇŽŽĚŝŶŐ�ĂƌĞĂƐ�ǁĞƌĞ�ĐƌĞĂƚĞĚ�
ƚŽ�ĂůůŽǁ�ƐƵĸĐŝĞŶƚ�ĐĂƉƚƵƌĞ�ŽĨ�ǁĂƚĞƌ�

in one farming plot and then the 
ǁĂůůƐ�ǁĞƌĞ�ďƌŽŬĞŶ�ĚŽǁŶ�ƚŽ�ĂůůŽǁ�

ƚŚĞ�ŇŽǁ�ŽĨ�ǁĂƚĞƌ�ƚŽ�ƚŚĞ�ŶĞǆƚ�ĂƌĞĂ�ŽĨ�
farming.
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�ĂƐŝŶ�н�ZĂŶŐĞ�>ĂŶĚƐĐĂƉĞ

Arroyo: ephemeral wash ^ĞĐŽŶĚĂƌǇ�ŝƌƌŝŐĂƟŽŶͬƉůĂŶƟŶŐ�
infrastructure 

ͻ dŚĞ�ƐƵĐĐĞƐƐĞƐ�ŽĨ�ƚŚĞ�ĐƌŽƉ�ĚĞƉĞŶĚ�ŽŶ�ƚŚĞ�ƐůŽƉĞ�ŽĨ�ƚŚĞ�ĮĞůĚ�ĐŽŶƚĂŝŶŝŶŐ�ƚŚĞ�ďĞĚƐ͘�

ͻ dŚĞǇ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ĨŽƌ�ĐĂƉƚƵƌŝŶŐ͕�ƐƚŽƌŝŶŐ�ĂŶĚ�ŵĂŶŝƉƵůĂƟŶŐ�ǁĂƚĞƌ�ĨƌŽŵ�ƉƌĞĐŝƉŝƚĂƟŽŶ�ĂƐ�ǁĞůů�ĂƐ�ƌĂŝŶ�ƌƵŶŽī͘�

ͻ dƌĂĚŝƟŽŶĂůůǇ�ƚŚĞ��ƵŶŝƐ�ƌĞůŝĞĚ�ŽŶ�ƌƵŶŽī͕�ƚĂŬŝŶŐ�ŇŽŽĚǁĂƚĞƌ�ĂůŽŶŐ�ĞƉŚĞŵĞƌĂů�ƐƚƌĞĂŵƐ�ĂŶĚ�ĂƌƌŽǇŽƐ�ĂŶĚ�ĚŝǀĞƌƚŝŶŐ�ŝƚ�ǀŝĂ�ƐǁĂůĞƐ͕�ĐŽŶƐƚƌƵĐƚĞĚ�ĨƌŽŵ�ďƌƵƐŚ�ƉŝůĞƐ�
ĂŶĚ�ŽƚŚĞƌ�ŶĂƚƵƌĂů�ŝŵƉĞĚŝŵĞŶƚƐ͘�6

ͻ ^ĞǀĞƌĂů�ŇŽŽĚŝŶŐ�ĂƌĞĂƐ�ǁĞƌĞ�ĐƌĞĂƚĞĚ�ƚŽ�ĂůůŽǁ�ƐƵĸĐŝĞŶƚ�ĐĂƉƚƵƌĞ�ŽĨ�ǁĂƚĞƌ�ŝŶ�ŽŶĞ�ĨĂƌŵŝŶŐ�ƉůŽƚ�ĂŶĚ�ƚŚĞŶ�ƚŚĞ�ǁĂůůƐ�ǁĞƌĞ�ďƌŽŬĞŶ�ĚŽǁŶ�ƚŽ�ĂůůŽǁ�ƚŚĞ�ŇŽǁ�ŽĨ�
water to the next area.

7

8

Total System

&ŝŐ͘�ϭ�

&ŝŐ͘�Ϯ

dǁŝŐнďƌĂŶĐŚ�ǁŽǀĞŶ
�ŚĞĐŬ�ĚĂŵ

�ŽƌŶ͕�ďĞĂŶƐ�ĂŶĚ�
squash farming

WƵĞďůŽ�^ĞƩĞŵĞŶƚ

�Ͳ ƐŚĂƉĞĚ�ĐŚĞĐŬ�ĚĂŵƐ͗
water diversion

ƚĞĐŚŶŝƋƵĞ�ǁŝƚŚ�ƌŽĐŬƐ

Temporary perimeter wall for 
ŇŽŽĚŝŶŐ�ĂƌĞĂƐ

�ŽŵƉĂŶŝŽŶ�ƉůĂŶƟŶŐ�ŝƐ�Ă�ƚĞĐŚŶŝƋƵĞ�ĨŽƌ�ŐƌŽǁŝŶŐ�ĐĞƌƚĂŝŶ�ǀĞŐĞƚĂďůĞƐ�ƚŽŐĞƚŚĞƌ�ƚŽ�ƚĂŬĞ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ƚŚĞŝƌ�ŶĂƚƵƌĂů�ƚĞŶĚĞŶĐŝĞƐ�ĂŶĚ�ƌĞůĂƟŽŶƐŚŝƉƐ͘�

�Ͳ ^ŝƐƚĞƌ��ĞĂŶƐ�ʹĚĞƉŽƐŝƚ�ŶŝƚƌŽŐĞŶ�ĨƌŽŵ�ƚŚĞ�Ăŝƌ�ŝŶƚŽ�ƚŚĞ�ƐŽŝů͕�ŝŶ�Ă�ĨŽƌŵ�ƚŚĂƚ�ƚŚĞ�ƉůĂŶƚƐ�ĐĂŶ�ƵƐĞ͘
�Ͳ ^ŝƐƚĞƌ��ŽƌŶʹƉƌŽǀŝĚĞƐ�ƐƵƉƉŽƌƚ�ĨŽƌ�ďĞĂŶƐ�ǀŝŶĞƐ�ƚŽ�Đůŝŵď�ƵƉŽŶ͘
�Ͳ ^ŝƐƚĞƌ�^ƋƵĂƐŚ�ʹƐŚĂĚĞƐ�ƚŚĞ�ŐƌŽƵŶĚ�ǁŝƚŚ�ŝƚƐ�ůĂƌŐĞ�ůĞĂǀĞƐ�ƚŽ�ƉƌŽǀŝĚĞ�Ă�ŐŽŽĚ�ŐƌŽǁŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚ�ĨŽƌ�Ăůů�ƚŚĞ�ƐŝƐƚĞƌƐ͘

!ree Sisters Planting

9
dŚŝƐ�ŝƐ�ĂŶ�ŝĚĞĂ�ƚŚĂƚ�ŚĂƐ�ďĞĞŶ�ƉƌĂĐƟĐĞĚ�ĨŽƌ�ĐĞŶƚƵƌŝĞƐ͕�ĂŶĚ�ŵŽƐƚ�ĨĂŵŽƵƐůǇ�ǁŝƚŚ�ƚŚĞ�͞dŚƌĞĞ�^ŝƐƚĞƌƐ͟�ŵĞƚŚŽĚ͘�

dŚĞ�ƉůĂŶƚƐ�ŐƌŽǁŶ�ŝŶ�ƚŚĞ�ǁĂŋĞ�ŐĂƌĚĞŶ�ǁŽƌŬ�ƚŽŐĞƚŚĞƌ�ƚŽ�ƐƵƉƉŽƌƚ�growth͗ 10
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Image Sources
Fig. 1 Stone Check Dam, Goat Hill, Sa!ord Valley AZ, photo by Peter Arnold, Arid Lands Institute

Fig. 2 https://www.denverpost.com/2005/05/20/irrigation-wisdom-from-the-ancients
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Chultuns are water suppy systems of the Mayan empire. They are�
undergrouŶd cisterns with Ă�variety of shapes, usages and scales. dŚĞǇ can 
be divided into 2 ŐƌŽƵƉƐ͗�ďŽƩůĞͲƐŚĂƉĞĚ�ĂŶĚ�ƐŚŽĞͲƐŚĂƉĞĚ͘

Versatile Water Storage 
For Your Home Or Town
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Photo: view from inside a one chambered chultun, 20171

catchment conveyance infiltration ritual storage
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15’ 30’

Temple

Chultun

Plaza (chultun catchment area)

Basalt layer

Limestone layer

�ůƚŚŽƵŐŚ�ƉƌĞĐŝƉŝƚĂƟŽŶ�ŝƐ�ĂďƵŶĚĂŶƚ�ŝŶ�ƚŚĞ�ƐƵďͲŚƵŵŝĚ�ƌĂŝŶĨŽƌĞƐƚ�ŽĨ�ƚŚĞ�zƵĐĂƚĂŶ�͕�ƚŚĞ�
ŐĞŽůŽŐŝĐĂů�ĨŽƌŵĂƟŽŶ�ŽĨ�ƚŚĞ�ƉĞŶŝŶƐƵůĂ�ĐŽŶƐŝƐƚƐ�ŽĨ�Ă�ƉĞƌŵĞĂďůĞ�ƐŽŌ�ůŝŵĞƐƚŽŶĞ�ůĂǇĞƌ͕ �
which cannot hold water. Underneath is a large water basin, leaving no surface water 
above ground.3,4

Cenotes are a natural sink holes in the karst geology. Chultuns are constructed where 
there are no cenotes.

tĞ�ĐĂŶ�ƌŽƵŐŚůǇ�ĚŝǀŝĚĞ�ĐŚƵůƚƵŶƐ�ŝŶƚŽ�Ϯ�ŐƌŽƵƉƐ͕�ďŽƩůĞͲƐŚĂƉĞĚ�ĂŶĚ�ƐŚŽĞͲƐŚĂƉĞĚ͘�
�ŽƩůĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶƐ�ŽĐĐƵƌ�ŵŽƐƚ�ĨƌĞƋƵĞŶƚůǇ�ŝŶ�ƚŚĞ�ŶŽƌƚŚĞƌŶ�zƵĐĂƚĂŶ�ƉĞŶŶŝƐƵůĂ�ĂŶĚ�
ƐŚŽĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶƐ�ŽĐĐƵƌ�ŝŶ�ƚŚĞ�ƐŽƵƚŚĞƌŶ�zƵĐĂƚĂŶ͘��ŽƩůĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶƐ�ƐĞƌǀĞ�ĂƐ�
ǁĂƚĞƌ�ĐŝƐƚĞƌŶƐ͕�ǁŚŝůĞ�ƐŚŽĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶƐ�ŚĂǀĞ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ƵƐĂŐĞƐ͘5

Maya Water Supply Invention In 4VC�IVNJE Climate Zone 

CHULTUN��
Chultuns are water supply systems of the Mayan empire, located on the Yucatan ƉĞŶŝŶƐƵůĂ from 900���� to 1500���.
Chul – “wet” or “being wet”
dƐƵů�ʹ�͞ƚŽ�ĐůĞĂŶͲŽƵƚ�Žƌ�ĞǆĐĂǀĂƚĞ͟
Tun – “rock” or “stone”
Chultun – “wet rock” or “rock that becomes wet” or “rock place that becomes wet”

“The term chultun is used to refer to a man made hole in the ground that is wet or contains water.”2
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basalt rock 

limestone

basalt rock 

limestone

catchment
plaza

>ŽĐĂƟŽŶ͗�ƵŶĚĞƌ�ƚĞŵƉůĞƐ�Žƌ�ĐĞƌŽŵŽŶŝĂů�ƉůĂǌĂƐ6

Size: 6m deep, 7500 gallons7

Material: plastered with thick layer of cement8

Usage: water storage
Serving capacity: around 25 people9

Maintenaned by the government 

>ŽĐĂƟŽŶ͗�ĂƌŽƵŶĚ�ƚŚĞ�ŚŽƵƐĞƐ10

Size: 2m deep11

Material: some are plastered and some are not12

hƐĂŐĞ͗�ǁĂƚĞƌ�ƐƚŽƌĂŐĞ͕�ĨŽŽĚ�ƐƚŽƌĂŐĞ�ĂŶĚ�ĨĞƌŵĞŶƚĂƟŽŶ͕�ĐŽŶƐƚƌƵĐƟŽŶ�
material storage, garbage pit, ritual13

Serving capacity: from houshold to village14

Maintenanec by household15

Bottle-shaped Chultun Shoe-shaped Chultun

0 3m

garbage pitserved as water well or as a 
ƉůĂĐĞ�ĨŽƌ�ƉƌĞƉĂƌŝŶŐ�ĚŝīĞƌĞŶƚ�

ĐŽŶƐƚƌƵĐƟŽŶ�ŵŝǆĞƐ

ŚŝƐƚŽƌŝĐ�ƐŝƚĞƐ�Ͳ�ƐƚŽƌĂŐĞ�ƵƐĞ

1 chamber 2 chambers 3 chambers

water storage
(lined with plaster)

garbage pit

ĐŽŶƐƚƌƵĐƟŽŶ�ŵĂƚĞƌŝĂů
storage

food storage

ritual

private gathering

ritual
water storage

water storage

water storage

PL
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SE
CT
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N

1 chamber

CHULTUN��

Groundwater table

Mixing zone / halocline

Saline groundwater

Meteoric lens DĞƚĞŽƌŝĐ�ůĞŶƐ�ŇŽǁ

Tidal pumping Groundwater table

Deep saline 
ŐƌŽƵŶĚǁĂƚĞƌ�ĐŝƌĐƵůĂƟŽŶ

Temple �ŽƩůĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ ^ŚŽĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ �ŽƩůĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ �ĞŶŽƚĞ18 �ĞŶŽƚĞ18 �ĞŶŽƚĞ18

used to celebrate ritual 
ŐĂƚŚĞƌŝŶŐƐ�Žƌ�ĂĐƟǀŝƟĞƐ

private civic or ceremonial 
ĂĐƟǀŝƚǇ

to conduct private 
gatherings or rituals

used to celebrate ritual 
ŐĂƚŚĞƌŝŶŐƐ�Žƌ�ĂĐƟǀŝƟĞƐ

network of underground 
chamber

ŚŝƐƚŽƌŝĐ�ƐŝƚĞƐ�Ͳ�ƌŝƚƵĂů�ĂŶĚ�ŐĂƚŚĞƌŝŶŐ�ƵƐĞ

Chultuns that have 2 or more chambers appear to have civil gathering and 
ƌŝƚƵĂů�ĂĐƟǀŝƟĞƐ͘��ŚƵůƚƵŶƐ�ƚŚĂƚ�ĂƌĞ�ƉůĂƐƚĞƌĞĚ�ǁŝƚŚ�ĐĞŵĞŶƚ�ůĂǇĞƌƐ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�
ǁĂƚĞƌ�ƐƚŽƌĂŐĞ͘�^ŚŽĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶƐ�ĂƌĞ�ĂůƐŽ�ƵƐĞĚ�ĨŽƌ�ĨŽŽĚ�ƐƚŽƌĂŐĞ�ĂŶĚ�
ĂůĐŽŚŽůŝĐ�ďĞǀĞƌĂŐĞ�ĨĞƌŵĞŶƚĂƟŽŶ͘16,17

Shapes, Chambers, Materials and Functions

water storageplastered with cememt

more than two chambers food storageritual and
civil gathering

alcoholic beverage 
ĨĞƌŵĞŶƚĂƟŽŶ
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Groundwater table

Temple Bo�ůĞͲ^ŚĂƉĞĚ Chultun ^ŚŽĞͲ^ŚĂƉĞĚ Chultun Bo�ůĞͲ^ŚĂƉĞĚ Chultun

Groundwater table

Mixing zone / halocline

Saline groundwater

Meteoric lens DĞƚĞŽƌŝĐ�ůĞŶƐ�ŇŽǁ

Tidal pumping Groundwater table

Deep saline 
ŐƌŽƵŶĚǁĂƚĞƌ�ĐŝƌĐƵůĂƟŽŶ

Temple �ŽƩůĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ ^ŚŽĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ �ŽƩůĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ �ĞŶŽƚĞ18 �ĞŶŽƚĞ18 �ĞŶŽƚĞ18

CHULTUN surrounding and natural inspiration

DŝǆŝŶŐ�zone / halocline

Saline groundwater

Meteoric lens MetĞŽƌŝĐ�ůĞŶƐ�Ňow

Groundwater table

Cenote

Groundwater table

Mixing zone / halocline

Saline groundwater

Meteoric lens DĞƚĞŽƌŝĐ�ůĞŶƐ�ŇŽǁ

Tidal pumping Groundwater table

Deep saline 
ŐƌŽƵŶĚǁĂƚĞƌ�ĐŝƌĐƵůĂƟŽŶ

Temple �ŽƩůĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ ^ŚŽĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ �ŽƩůĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ �ĞŶŽƚĞ18 �ĞŶŽƚĞ18 �ĞŶŽƚĞ18

�ŽƩůĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶƐ�ĂƌĞ�ƚŚĞ�ŵŽƐƚ�ƉŽƉƵůĂƌ�
chultuns. They are mostly in northern Yucantan 
pennisula and are located under civic plazas and 
ƚĞŵƉůĞƐ͘�KŶĞ�ďŽƩůĞͲƐŚĂƉĞ�ĐŚƵůƚƵŶ�ĐĂŶ�ƐĞƌǀĞ�ƵƉ�ƚŽ�
Ϯϱ�ƉĞŽƉůĞ�ƉĞƌ�ǇĞĂƌ͘ �/ƚ�ŝƐ�ĐŽŵŵŽŶ�ƚŽ�ƐĞĞ�ŵƵůƟƉůĞ�
ďŽƩůĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶƐ�ŝŶ�ƵŶĚĞƌ�ĐŝǀŝĐ�ƐƉĂĐĞƐ͕�
ƐĞƌǀŝŶŐ�ƚŚĞ�ĐŝƟĞƐ͘�

Civic Use Bottle-shaped Chultuns

^ŚŽĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶƐ�ĂƌĞ�ůŽĐĂƚĞĚ�Ăƚ�ƚŚĞ�ƐŽƵƚŚĞƌ�
Yucantan pennisula, and around private households. 
^ŚŽĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶƐ�ƐĞƌǀĞƐ�ǀĂƌŝĞƚǇ�ŽĨ�ƵƐĂŐĞƐ�
beside water storage, such as alcoholic fermentaion 
ĂŶĚ�ĨŽŽĚ�ƐƚŽƌĂŐĞ͘��ƚ�ƐŽŵĞ�ĐŝƟĞƐ͕�ůŝŬĞ�dŝŬĂů͕�ŵƵůƟƉůĞ�
ƐŚŽĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶƐ�ĂƌĞ�ĨŽƵŶĚ�ŝŶ�ƐŽŵĞ�ďŝŐŐĞƌ�
households, but not every household has chultun, 
ŝŶĚŝĐĂƟŶŐ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ŽĨ�Ă�ǀĞŶĚŝŶŐ�ŵĞĐŚĂŶŝƐŵ�ĨŽƌ�
chultuns.

Multi-functional Family Use
Shoe-shaped Chultuns and the 
Vending Mechanism 

ƐŚŽĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶ

ďŽƩůĞͲƐŚĂƉĞĚ�ĐŚƵůƚƵŶ

support use

construct

maintain

household

household & 
vending income

household

household & 
customer

support use

construct

maintain

city and temple 

ĐŝƟǌĞŶ�Θ
temple

city and temple

ĐŝƟǌĞŶ

MetĞŽƌŝĐ�ůĞŶƐ�Ňow

Tidal pumping 

Deep saline 
groundwater circula�on

Cenote18 Cenote18 Cenote18

Groundwater table

Mixing zone / halocline

Saline groundwater

Meteoric lens DĞƚĞŽƌŝĐ�ůĞŶƐ�ŇŽǁ

Tidal pumping Groundwater table

Deep saline 
ŐƌŽƵŶĚǁĂƚĞƌ�ĐŝƌĐƵůĂƟŽŶ

Temple �ŽƩůĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ ^ŚŽĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ �ŽƩůĞͲ^ŚĂƉĞĚ��ŚƵůƚƵŶ �ĞŶŽƚĞ18 �ĞŶŽƚĞ18 �ĞŶŽƚĞ18

͞�ĞŶŽƚĞ�ŝƐ�Ă�ŶĂƚƵƌĂů�ƐŝŶŬŚŽůĞ͕�ƌĞƐƵůƟŶŐ�ĨƌŽŵ�ƚŚĞ�
ĐŽůůĂƉƐĞ�ŽĨ�ůŝŵĞƐƚŽŶĞ�ďĞĚƌŽĐŬ�ƚŚĂƚ�ĞǆƉŽƐĞƐ�ŐƌŽƵŶĚǁĂͲ
ter underneath. Especially associated with the Yucatán 
WĞŶŝŶƐƵůĂ�ŽĨ�DĞǆŝĐŽ͕�ĐĞŶŽƚĞƐ�ǁĞƌĞ�ƵƐĞĚ�ďǇ�ƚŚĞ�
ĂŶĐŝĞŶƚ�DĂǇĂ�ĨŽƌ�ǁĂƚĞƌ�ĚƵƉƉůǇ�ĂŶĚ�ƐĂĐƌŝĮĐŝĂů�ŽīĞƌŝŶŐƐ͘�
dŚĞ�ƚĞƌŵ�ĚĞƌŝǀĞƐ�ĨƌŽŵ�Ă�ǁŽƌĚ�ƵƐĞĚ�ďǇ�ƚŚĞ�ůŽǁͲůĂŶĚ�
zƵĐĂƚĞĐ�DĂǇĂͶƚƐΖŽŶŽƚͶƚŽ�ƌĞĨĞƌ�ƚŽ�ĂŶǇ�ůŽĐĂƟŽŶ�ǁŝƚŚ�
accessible groundwater.”19 

Chultuns are only found where there are no cenotes in 
ƚŚĞ�ĂƌĞĂ͕�ĂůŽŶŐƐŝĚĞ�ǁŝƚŚ�ƚŚĞ�ƐŝŵŝůĂƌ�ĨŽƌŵ͕�ŝŶĚŝĐĂƟŶŐ�
chultuns are inspired by cenote.

Cenote: Chultuns’ Natural Inspiration
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Tidal pumping Groundwater table

Deep saline 
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A House Courtyard that 
Works as A Water 
Catchment

Photo: Tank with Water in Tianjing, China Cultural Relics, 2016.

Tianjing refers to the open sky enclosed by rooms or walls ŽĨ�Ă house .
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N
Hongcun, Anhui, China

yţǆţ
(West Creek)

zĄŶŐǌŚăŶǆţ
(Yangzhan Creek)

ɵYuèzhˊo (Moon Pool)
�ƵīĂůŽ�^ƚŽŵĂĐŚ

ɳdŝĈŶũˌng
;^ŬǇ�tĞůůͿ

ɴAnqu
;^ƵďƐƵƌĨĂĐĞ��ĂŶĂůͿ
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CropsɷEĄŶŚƷ�;^ŽƵƚŚ�>ĂŬĞͿ
�ƵīĂůŽ��ĞůůǇ
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/Ŷ�ϮϬϬϬ͕�hE�^�K�ůŝƐƚĞĚ�,ŽŶŐĐƵŶ�sŝůůĂŐĞ�ĂŶĚ�yŝĚŝ�sŝůůĂŐĞ�ĂƐ�Ă�ǁŽƌůĚ�ŚĞƌŝƚĂŐĞ�ƐŝƚĞ͘�͞dŚĞ�ƚǁŽ�ƚƌĂĚŝƟŽŶĂů�ǀŝůůĂŐĞƐ�ŽĨ�yŝĚŝ�ĂŶĚ�
,ŽŶŐĐƵŶ�ƉƌĞƐĞƌǀĞ�ƚŽ�Ă�ƌĞŵĂƌŬĂďůĞ�ĞǆƚĞŶƚ�ƚŚĞ�ĂƉƉĞĂƌĂŶĐĞ�ŽĨ�ŶŽŶͲƵƌďĂŶ�ƐĞƩůĞŵĞŶƚƐ�ŽĨ�Ă�ƚǇƉĞ�ƚŚĂƚ�ůĂƌŐĞůǇ�ĚŝƐĂƉƉĞĂƌĞĚ�Žƌ�
ǁĂƐ�ƚƌĂŶƐĨŽƌŵĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ůĂƐƚ�ĐĞŶƚƵƌǇ͘ �dŚĞŝƌ�ƐƚƌĞĞƚ�ƉůĂŶ͕�ĂƌĐŚŝƚĞĐƚƵƌĞ�ĂŶĚ�ĚĞĐŽƌĂƟŽŶ͕�ĂŶĚ�ƚŚĞ�ŝŶƚĞŐƌĂƟŽŶ�ŽĨ�ŚŽƵƐĞƐ�
ǁŝƚŚ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ǁĂƚĞƌ�ƐǇƐƚĞŵƐ�ĂƌĞ�ƵŶŝƋƵĞ�ƐƵƌǀŝǀŝŶŐ�ĞǆĂŵƉůĞƐ͘͟ Т 

Terrain and Regional Climate
Huizhou (Ϳ�ŝƐ�ůŽĐĂƚĞĚ�ŝŶ�ƚŚĞ�ƐŽƵƚŚ�ŽĨ��ŶŚƵŝ�WƌŽǀŝŶĐĞ͕�ǁŝƚŚŝŶ�ƚŚĞ�ƉƌŽǆŝŵŝƚǇ�ŽĨ�ƚŚĞ�ŝŶƚĞƌĨĂĐĞ�ŽĨ�ƚŚƌĞĞ�ƉƌŽǀŝŶĐĞƐ͗��ŶŚƵŝ͕�
�ŚĞũŝĂŶŐ͕�ĂŶĚ�:ŝĂŶŐǆŝ͘�dŚŝƐ�ŝƐ�Ă�ŵŽƵŶƚĂŝŶŽƵƐ�ĂƌĞĂ�ǁŚĞƌĞ�,ƵĂŶŐƐŚĂŶ�;�ŚŝŶĞƐĞ͗�Ἆઊ, literal meaning: Yellow Mountain) 
and Mount Qiyun (ἶԯઊͿ�ĐƌŽƐƐ�ŽǀĞƌ�ĂŶĚ�ĞǆƚĞŶĚ�Ăůů�ƚŚĞ�ǁĂǇ�ƚŽ�zĂŶŐƚǌĞ�ZŝǀĞƌ�;ᳩ), which formed the hilly terrain of 
^ŽƵƚŚ��ŶŚƵŝ͘���ĚĚŝƟŽŶĂůůǇ͕ �yŝŶ Ă͛Ŷ�ZŝǀĞƌ�;ෛਞͿ�ƌƵŶƐ�ŽǀĞƌ�ƚŚĞ�ƐŽƵƚŚ�ŽĨ�,ƵĂŶŐƐŚĂŶ�ĂŶĚ�ŵƵůƟƉůĞ�ĐƌĞĞŬƐ�ŚĂǀĞ�ƐƉƌĞĂĚ�ŽƵƚ�
ŽǀĞƌ�,ƵŝǌŚŽƵ͘У���ĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�ůŽĐĂƟŽŶ�ŝŶ�ƚŚĞ�ĐĞŶƚƌĂů�ƐƵďƚƌŽƉŝĐĂů�ŵŽŶƐŽŽŶ�ĐůŝŵĂƚĞ�ƌĞŐŝŽŶ�ĂŶĚ�ƚŚĞ�ƵŶŝƋƵĞ�ƚĞƌƌĂŝŶ͕�ǁĂƌŵ�
ĂŶĚ�ŚƵŵŝĚ�ǁĞĂƚŚĞƌ�ŝƐ�ƉƌĞǀĂůĞŶƚ�ŚĞƌĞ͘�

TIANJING
Tianjing (ॠԳ͕�ůŝƚĞƌĂůůǇ�ŵĞĂŶƐ�ƐŬǇ�ǁĞůů�ŝŶ��ŚŝŶĞƐĞͿ�ƌĞƉƌĞƐĞŶƚƐ�Ă�ĐŽƵƌƚǇĂƌĚ͖�Ă�ƐŵĂůů�ǇĂƌĚ͖�ĂŶ�Ăŝƌ�ƐŚĂŌ͘П��/ƚ�ŽŌĞŶ�ĞǆŝƐƚƐ�ŝŶ�
Huipai Jianzhu (ၝୌᒺ͕�ůŝƚĞƌĂůůǇ�ŵĞĂŶƐ�,ƵŝǌŚŽƵͲ^ƚǇůĞ��ƌĐŚŝƚĞĐƚƵƌĞͿ͘�dŚĞ�ŵŽƐƚ�ǁĞůůͲƉƌĞƐĞƌǀĞĚ�,ƵŝƉĂŝ�:ŝĂŶǌŚƵ�ŝƐ�ůŽĐĂƚĞĚ�
ŝŶ�,ŽŶŐĐƵŶ�sŝůůĂŐĞ�ĂŶĚ�yŝĚŝ�sŝůůĂŐĞ�;ďŽƚŚ�ƐŝƚƵĂƚĞĚ�ŝŶ�^ŽƵƚŚ��ŶŚƵŝ�WƌŽǀŝŶĐĞ͕��ŚŝŶĂͿ͕�ǁŝƚŚ�Ă�ŚŝƐƚŽƌǇ�ĚĂƚĞƐ�ƚŚĂƚ�ďĂĐŬ�ƚŽ�ƚŚĞ�
Ming Dynasty (1368-1644 ��)Р  and the Qing Dynasty (1644-1911���)С.

:RUOG�+HULWDJH
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Hardware

Physical Function
dŝĂŶũŝŶŐ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĐŽŵƉŽŶĞŶƚ�ŽĨ�ǁĂƚĞƌ�ŚĂƌǀĞƐƟŶŐ�ĂŶĚ�
drainage. The pool underneath is designed for water storage, 
ǁŚŝĐŚ�ŝƐ�ŽŌĞŶ�ĐŽŶŶĞĐƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƐŚƵŝǌŚğŶ�ƐǇƐƚĞŵ�;ࣉ 
ŵĞĂŶƐ�ǁĂƚĞƌ�ĚƌĂŝŶĂŐĞ�ďĞƚǁĞĞŶ�ĮĞůĚƐͿ�ďǇ�ŵşŶŐŐƃƵ�;กဋ, 
ĞǆƉŽƐĞĚ�ƚƌĞŶĐŚͿ�ĂŶĚ�ăŶŐƃƵ�;ิဋ, underground drainage). The 
ǁĂƚĞƌ�ƉƌĞƐĞƌǀĞĚ�ŝŶ�ƟĂŶũŝŶŐ�ŝƐ�ƵƐĞĚ�ĨŽƌ�ĚƌŝŶŬŝŶŐ͕�ǁĂƐŚŝŶŐ͕�ĮƌĞ�
rescue, and microclimate adjustment.Ф 

Component Parts
Three layers of drainage system:

1. Roof Drain
KŶ�ƚŚĞ�ƐůĂŶƚĞĚ�ƌŽŽĨ͕ �ƚŚĞ�ǁĂĚĈŶŐ�;୮͕�ĞĂǀĞƐ�ƟůĞͿ�ĂŶĚ�ƚŚĞ
ĚţƐŚƵŝ�;ᄆ͕�ǁĂƚĞƌ�ĚƌŝƉƉŝŶŐ�ƟůĞͿ�ĂƌĞ�ƚŚĞ�ƚǁŽ�ƉƌŝŵĂƌǇ�ĞůĞŵĞŶƚƐ
in Huipai Jianzhu, installed together with the tngwa (ᒻ, tube
ƟůĞͿ�ĂŶĚ�ƚŚĞ�ďĂŶǁĂ�;͕�ƉĂŶĞů�ƟůĞͿ͕�ƌĞƐƉĞĐƟǀĞůǇ͘ �dŚĞ�ďĂŶǁĂ�ŝƐ
ůĂŝĚ�ŽŶ�ƚŚĞ�ƌŽŽĨ�ĮƌƐƚ͘�dŚĞŶ�ƚŚĞ�ƚŽŶŐǁĂ�ĂƌĞ�ĐŽǀĞƌĞĚ�ŽŶ�ƚŚĞ�ƚŽƉ�ŽĨ
two adjacent rows of banwa with the seam enclosed. The
ǁĂĚĈŶŐ�ŝƐ�ƚŚĞ�ŽĐĐůƵƐŝŽŶ�ŽŶ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŽŶŐǁĂ�ĐŽǀĞƌŝŶŐ�ƚŚĞ
ǁŽŽĚĞŶ�ƐƚƌƵĐƚƵƌĞ�ǇƵĄŶƟĄŽ�;, wooden margin strip)
ƵŶĚĞƌŶĞĂƚŚ͘�dŚĞ�ĚţƐŚƵŝ�ŚĂƐ�Ă�ƐŝŵŝůĂƌ�ĨƵŶĐƟŽŶ�ĂƐ�ƚŚĞ�ǁĂĚĈŶŐ͘��Ǉ
ƵƐŝŶŐ�ƚŚĞŵ�ƐǇŶƚŚĞƟĐĂůůǇ͕ �ǁŽŽĚĞŶ�ƐƚƌƵĐƚƵƌĞƐ�ĂƌĞ�ƉƌŽƚĞĐƚĞĚ�ĨƌŽŵ
rot and the walls are protected from stain.Х

Ϯ͘ ^ƵƌĨĂĐĞ�ZƵŶŽī�ĂŶĚ�DşŶŐŐƃƵ
/ŶƐŝĚĞ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ͕�ƚŚĞ�ŐƌŽƵŶĚ�ŝƐ�ŶŽƌŵĂůůǇ�ŵĂĚĞ�ŽƵƚ�ŽĨ�ďŝŐ
ŐƌĂŶŝƚĞ�ƟůĞƐ�Žƌ�ƐŵĂůů�ďƌŝĐŬƐ͘�dŚĞ�ĐŽƵƌƚǇĂƌĚ�ŐƌŽƵŶĚ�ŚĂƐ�ƐĞǀĞƌĂů
ĚŝīĞƌĞŶƚ�ƚǇƉĞƐ͘��ůŵŽƐƚ�Ăůů�ŽĨ�ƚŚĞŵ�;ĞǆĐĞƉƚ�ĨŽƌ�dǇƉĞ��Ϳ�ƐŚĂƌĞ�Ă
ĐŚĂƌĂĐƚĞƌ�ǁŝƚŚ�ŚŝŐŚĞƌ�ĞůĞǀĂƟŽŶ�ŝŶ�ƚŚĞ�ĐĞŶƚĞƌ�ƐŽ�ƚŚĞ�ǁĂƚĞƌ�ŝƐ
ĚŝǀĞƌƚĞĚ�ƚŽ�ƚŚĞ�ƉĞƌŝƉŚĞƌǇ�ŽĨ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ͘Ц

ϯ͘ �ŶŐƃƵ
dŚĞ�ăŶŐƃƵ�ŝƐ�ƚŚĞ�ƵŶĚĞƌŐƌŽƵŶĚ�ƉĂƌƚ�ƚŚĂƚ�ĐŽŶŶĞĐƚ�ƚŚĞ�ƐŚƵŝǌŚğŶ
ĂŶĚ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ�ĚƌĂŝŶĂŐĞƐ͘�dŚĞ�ăŶŐƃƵ�ŝƐ�ŶŽƌŵĂůůǇ�ŶŽ�ůĞƐƐ�ƚŚĂŶ
50 cm wide and no less than 60 cm in depth.Ч

Type A: Pool Type B1: Water Tank (Round) with Shallow Open Trench

TIANJING

1. Yuèzhao (Moon Pool)
/ŶǀĞƐƟŐĂƟŶŐ�ƚŚĞ�ĞŶƟƌĞ�ǁĂƚĞƌ�ƐǇƐƚĞŵ�ŝŶ�ƚŚĞ�ǀŝůůĂŐĞ�ŽŶ�Ă�ďŝŐŐĞƌ
ƐĐĂůĞ͕�ƚŚĞ�ƐŚƵŝǌŚğŶ�ŽŶůǇ�ĐŽŶƚƌŝďƵƚĞƐ�ϭϬй�ŽĨ�ƚŚĞ�ƚŽƚĂů�ƋƵĂŶƟƚǇ�ŝŶ
yuèzhao (์ဝ͕�ĂƐ�ŶŝĐŬŶĂŵĞĚ�ĂƐ�ƚŚĞ�͞ďƵīĂůŽ�ƐƚŽŵĂĐŚ͟�ďĞĐĂƵƐĞ
ŽĨ�ƚŚĞ�ƐŚĂƉĞ�ĂŶĚ�ĐŽŶĮŐƵƌĂƟŽŶ�ŝŶ�ƚŚĞ�ǀŝůůĂŐĞͿ͘�DŽƐƚ�ŽĨ�ƚŚĞ�ǁĂƚĞƌ
ŝƐ�ĨƌŽŵ�ǆţǆţ�;ᥜყ͕�͞tĞƐƚ��ƌĞĞŬ͟Ϳ͘�dŚĞ�ǁĂƚĞƌ�ĚĞƉƚŚ�ŝƐ�ĂďŽƵƚ�Ϭ͘ϴ
to 1.1m.ПО

Ϯ͘ EĄŶŚƷ�;^ŽƵƚŚ�>ĂŬĞͿ
Nánhú (ܖდͿ�ŝƐ�Ă�ŵĂŶŵĂĚĞ�ƌĞƐĞƌǀŽŝƌ�;Ϭ͘ϴ�ƚŽ�ϭ͘ϭŵͿ�ŝŶ�ƚŚĞ�ƐŽƵƚŚ
ŽĨ�ƚŚĞ�ǀŝůůĂŐĞ͕�ĂĚũĂĐĞŶƚ�ƚŽ�ƚŚĞ�ĮĞůĚƐ͘�/ƚ�ǁĂƐ�ďƵŝůƚ�ŝŶ�ϭϲϬϳ�ǁŝƚŚ�ĂŶ
ĂƌĞĂ�ŽĨ�ϮϬ͕Ϯϰϳ�ƐƋŵ͘��ƵĞ�ƚŽ�ŝƚƐ�ĐŽŶĮŐƵƌĂƟŽŶ͕�ŝƚ�ŝƐ�ŶŝĐŬŶĂŵĞĚ�ĂƐ
͞ŶşƵĚƵ͕�ᇍᙈ͕�ŵĞĂŶŝŶŐ�ďƵīĂůŽ�ďĞůůǇͿ͘͟ ПП

tĂƚĞƌ��ŽůůĞĐƟŽŶ�dǇƉĞƐ

!e Reservoirs

Type B1: Water Tank (Round) with Shallow Open Trench Type B2: Water Tank (Rectangular) with Shallow Open Trench Type C: Cool Air Exhaust Vent with Shallow Open Trench Type D: Deep Open Trench
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Etymology
͞ॠ�;ƚŝĈŶ͕�ŵĞĂŶŝŶŐ�ƐŬǇͿ͟�ǁĂƐ�ĨŽƵŶĚ�ŽŶ�ƚŚĞ�ĞǆĐĂǀĂƚĞĚ�ŽƌĂĐůĞ�
bone script (ከṋͿ �ĨƌŽŵ�ƚŚĞ�^ŚĂŶŐ��ǇŶĂƐƚǇ�;ϭϳϲϲͲ�ϭϭϮϮ�
���Ϳ͘�/ƚ�ŝƐ�ďĞůŝĞǀĞĚ�ƚŽ�ďĞ�ƌĞůĂƚĞĚ�ǁŝƚŚ�ĞĂƌůǇ�ƐĂĐƌŝĮĐĞ�ĂĐƚŝǀŝƚǇ�
ĂŶĚ�ƐƉĂƚŝĂů�ŽƌŝĞŶƚĂƚŝŽŶ͘ПР

�Ɛ�ĨŽƌ�͞Գ͕͟ �ŝƚ�ŝƐ�Ă�ŚŝĞƌŽŐůǇƉŚŝĐ�ĐŚĂƌĂĐƚĞƌ�ƚŚĂƚ�ŽƌŝŐŝŶĂƚĞĚ�ĨƌŽŵ�
ƚŚĞ�ǁĞůůͲĮĞůĚ�ƐǇƐƚĞŵ͘�dŚĞ�ǁĞůůͲĮĞůĚ�ƐǇƐƚĞŵ�ǁĂƐ�Ă��ŚŝŶĞƐĞ�ůĂŶĚ�
ƌĞĚŝƐƚƌŝďƵƟŽŶ�ŵĞƚŚŽĚ�ĞǆŝƐƟŶŐ�ďĞƚǁĞĞŶ�ƚŚĞ�ŶŝŶƚŚ�ĐĞŶƚƵƌǇ����
(late Western Zhou dynasty) to around the end of the Warring 
^ƚĂƚĞƐ�ƉĞƌŝŽĚ͘�/ƚƐ�ŶĂŵĞ�ĐŽŵĞƐ�ĨƌŽŵ�ƚŚĞ��ŚŝŶĞƐĞ�ĐŚĂƌĂĐƚĞƌ�Գ 
(jǐŶŐͿ͕�ǁŚŝĐŚ�ŵĞĂŶƐ�͞ǁĞůů͟�ĂŶĚ�ůŽŽŬƐ�ůŝŬĞ�ƚŚĞ�η�ƐǇŵďŽů͖�ƚŚŝƐ
ĐŚĂƌĂĐƚĞƌ�ƌĞƉƌĞƐĞŶƚƐ�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ĂƉƉĞĂƌĂŶĐĞ�ŽĨ�ůĂŶĚ�
ĚŝǀŝƐŝŽŶ͗�Ă�ƐƋƵĂƌĞ�ĂƌĞĂ�ŽĨ�ůĂŶĚ�ǁĂƐ�ĚŝǀŝĚĞĚ�ŝŶƚŽ�ŶŝŶĞ�ŝĚĞŶƟĐĂů-
ůǇͲƐŝǌĞĚ�ƐĞĐƟŽŶƐ͖�ƚŚĞ�ĞŝŐŚƚ�ŽƵƚĞƌ�ƐĞĐƟŽŶƐ�;ᐺኦ͖�ƐţƟĄŶͿ�ǁĞƌĞ�
ƉƌŝǀĂƚĞůǇ�ĐƵůƟǀĂƚĞĚ�ďǇ�ƐĞƌĨƐ�ĂŶĚ�ƚŚĞ�ĐĞŶƚĞƌ�ƐĞĐƟŽŶ�;لኦ; 
ŐƃŶŐƟĄŶͿ�ǁĂƐ�ĐŽŵŵƵŶĂůůǇ�ĐƵůƟǀĂƚĞĚ�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƚŚĞ�
landowning aristocrat.ПС

The dark border 
between the farms 
resembles the 
character for well (Գ)

Tianjing in Huipai Vernacular Dwelling

!e Hydraulic Wisdom
�ŚŽŶŐ�,Ƶ͕�ƚŚĞ�ǁŝĨĞ�ŽĨ�YŝŐŽŶŐ�^ŝ�;ǁŚŽ�ŝƐ�Ă�ƐĞŶŽƌ�ŽĸĐŝĂů�ŝŶ�
�ĞŝũŝŶŐͿ͕�ůĞĚ�ƚŚĞ�ƉĞŽƉůĞ�ŝŶ�ƚŚĞ�ǀŝůůĂŐĞ�ƚŽ�ƚƌĂŶƐĨŽƌŵ�ƚŚĞ�ƐŵĂůů�
muddy ponds to shuizhèn system, yuèzhao, and nánhú. 
�ĚĚŝƟŽŶĂůůǇ͕ �ƐŚĞ�ůĞĚ�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ďĂƌƌĂŐĞƐ�ƚŽ�ƌĞŐƵůĂƚĞ�
ƚŚĞ�ĐƌĞĞŬ�ĂŶĚ�ƚƌĞĞ�ƉůĂŶƟŶŐ�ŽŶ�ƚŚĞ�ŵŽƵŶƚĂŝŶƐ�ƚŽ�Įǆ�ƚŚĞ�ƐŽŝů͘ПФ

!e Wealth Accumulated by Business
dŚĞ�ďƵƐŝŶĞƐƐŵĞŶ�ĐĂŵĞ�ďĂĐŬ�ƚŽ�ƚŚĞŝƌ�ŚŽŵĞƚŽǁŶ�,ƵŝǌŚŽƵ�ĂŌĞƌ�
ƚŚĞŝƌ�ƐƵĐĐĞƐƐ�ƚŽ�ŝŶǀĞƐƚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�ĂŶĚ�ďƵŝůĚ�ĐşƚĄŶŐ�;ᐡझ, 
ancestor shrine) and páifang (ᇈ͕࣑�ŚŽŶŽƌŝĮĐ�ĂƌĐŚĞƐͿ͕�ǁŚŝĐŚ�
ďƌŽƵŐŚƚ�ƚŚĞŵ�ŐƌĞĂƚ�ƌĞƉƵƚĂƟŽŶ�ĂĐƌŽƐƐ�ƚŚĞ�ĐŽƵŶƚƌǇ͘ �dŚĞ�
ƉƌŽƐƉĞƌŝƚǇ�ĂůůŽǁĞĚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ͘ПХ   

!e Layout Based on Confucianism
�Ŷ�ĞŶĐůŽƐƵƌĞ�ĐŝƌĐůĞƐ�ƚŚĞ�ƟĈŶũŝŶŐ͘��ƵĞ�ƚŽ�ƚŚĞ�ƌŝƐĞ�ŽĨ�ƚŚĞ�
ƉĂƚƌŝĂƌĐŚĂů�ƐŽĐŝĞƚǇ�ĂŶĚ�ƌŝƚĞƐ͕�ƚŚĞ�ůĂǇŽƵƚ�ŝŶĚŝĐĂƚĞƐ�ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ�
of seniority rules among the family members.  The dwelling 
ĐƵůƚƵƌĞ�ŝŶ�,ƵŝƉĂŝ�:ŝĂŶǌŚƵ�ŚĂƐ�ŝŶĮůƚƌĂƚĞĚ�ǁŝƚŚ��ŽŶĨƵĐŝĂŶŝƐŵͲ�ĮůŝĂů�
ƉŝĞƚǇ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ǀŝƌƚƵĞƐ�ƚŽ�ďĞ�ŚĞůĚ�ĂďŽǀĞ�Ăůů�ĞůƐĞ͘ПТ�ПУ

!e Career as A Government O"cial
�ĚƵĐĂƟŽŶ�ŚƐ�ďĞĞŶ�ĞŵƉŚĂƐŝǌĞĚ�ĨŽƌ�Ă�ůŽŶŐ�ƟŵĞ�ŝŶ�,ƵŝǌŚŽƵ͘�
^ƚƵĚĞŶƚƐ�ǁŚŽ�ĐŚĂŶŐĞĚ�ƚŚĞŝƌ�ůŝĨĞ�ŝŶ��ĞŝũŝŶŐ�ďǇ�ďĞĐŽŵŝŶŐ�
ŐŽǀĞƌŶŵĞŶƚ�ŽĸĐŝĂůƐ͕�ƚŚĞǇ�ĐŽŵĞ�ďĂĐŬ�ƚŽ�ƚŚĞŝƌ�ŚŽŵĞƚŽǁŶ�ǁŝƚŚ�
ǁĞĂůƚŚ�ĂŌĞƌ�ƌĞƟƌĞŵĞŶƚ͘�dŚĞŝƌ�ŚŽŵĞƚŽǁŶ�ŝƐ�ǁŚĞƌĞ�ƚŚĞǇ�ŝŶǀĞƐƚĞĚ�
ŝŶ�ƚŚĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ůŝǀŝŶŐ�ƐƚĂŶĚĂƌĚ͘ПЦ�ПЧ�РО 

!e Honori#c Structure
WĄŝĨĂŶŐ͕�ƌĞƐŝĚĞŶƟĂů�ďƵŝĚŝŶŐ͕�ĂŶĚ�ĐşƚĄŶŐ�ĂƌĞ�ĐĂƚĞŐŽƌŝǌĞĚ�ĂƐ�ƚŚĞ�
ƚŚƌĞĞ�ďŝŐŐĞƐƚ�ƐƉĞĐŝĂůƟĞƐ�ŝŶ�,ƵŝƉĂŝ��ƌĐŚŝƚĞĐƚƵƌĞ͘�WĄŝĨĂŶŐ�ŝƐ�Ă�
ƚƌĂĚŝƟŽŶĂů�ƐƚǇůĞ�ŽĨ��ŚŝŶĞƐĞ�ĂƌĐŚŝƚĞĐƚƵƌĂů�ĂƌĐŚ�Žƌ�ŐĂƚĞǁĂǇ�
ƐƚƌƵĐƚƵƌĞ�ŝŶ�ŚŽŶŽƌ�ŽĨ�ĂĐŚŝĞǀĞŵĞŶƚƐ͘РП 
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In this volume, eleven USC School 
of Architecture students in their 
final year of the Master’s in Land-
scape Architecture and Urbanism 
program set out to retrieve, docu-
ment, and analyze the world’s tra-
ditional water systems. The first 
goal was to study how these sys-
tems functioned physically, how 
they operated socially, and how 
they organized landscapes and 
societies spatially. The second 
was to imagine new variations of 
these old systems and test them 
on the urban landscapes of wa-
ter-stressed Los Angeles. The 
premise? By building a richer, 
more robust lexicon of pre-carbon 
drylands design systems, we 
might build capacity, in ourselves 
and others, for inspired design 
vision in a post-carbon world. 


