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 The early 
civilizations and 
cities of China 
were originated 
in the middle 
and lower 
basins of Yellow 
River and 
Yangtze River. 

 Urban history 
was dated back 
to more 4000 
years. 



Where to building a city? 
 In the early history of urban 

development of China, the 
major rivers basin were 
strongly considered to be the 
site to building the city, all the 
influential ancient cities in 
China were built near the 
major rivers or canals , 
included a series of most 
influential ancient capital cities 
such as Anyang，Changan，
Luoyang，Kaifeng，Nanjing，
Hangzhou，Beijing, etc. 

 Hydro-system was the 
foundation of the urban life and 
security. 



the ancient urban water system 

 The early cities were emerged in about 3000 BC 
according to the archeological discovery, the 
Shan Town in today’ s Zhengzhou City was the 
important stage 



The Drainage in Early Age
 The archeological findings 

shown that the drainage 
facilities had been existed 
in the early city in Henan 
province in 2300 BC.

 old town Pingliangtai(平粮
台) of Henan province. 

 what remarkable is that 
according to the discovery 
pottery had used to 
building the downcomer 
inside the town, some 
earthen pipelines for 
drainage were found that 
built a underground 
drainage system under the 
street



Xihaocheng town(偃师西毫城)
 In 15~10 century BC, in the Shan dynasty,

urban development in centre China was
developed into a golden age, many major cities
were formed near the Yellow River basin as well
as urban drainage was also improved
accordingly. Archeological discovery from
Xihaocheng town

 an underground sewer in length of 800m
as main urban drainage sewer from East

Gate to the palace and inside the palace
there were branch downcomers for
draining rainwater and waster water,
formed a well-designed drainage system.
The underground sewer was 1.3m of
breadth and 1.4m of height, leading water
from the palace and town into the fosse .





Yinxu Ancient Shan Capital 

1300 BC -1046年 BC



The urban water system design
(formed in Han Dynasty,２０２ＢＣ )

 Usually, the form of 
water system in ancient 
city combined with:

(1) Water supply river. 
(2)City rivers. 
(3) Internal draining 

system. 
(4) Ponds and lakes. 
(5) Moat.
(6) Draining river. 



The water supply river 
A canal or river to introduce water into the city for water supply. 

The city river
It is the rivers or canals flowing inside the city as a water-cycle 
system. 

The draining system
The draining system for rainwater and wastewater was strongly 
considered when a city in construction, it usually was designed and 
built with a city’s original construction. 

Ponds and lakes 
Ponds and lakes were built or naturally in a city usually, it was very 

popularly to find ponds and lakes inside the old cities. 
Moat (Fosse)

The ancient city usually built with the town walls as well as a canal 
was built outside the walls rounding the town. 

Draining river
It was the river or canal passed the city to leading water into the 
lower basin of the river.



The logic of urban water system
 water was introduced from the nearby river to supplying the city, 

cycling in the city water system by the city rivers, channels, ponds 
and moats then flow into lower basin of the rivers as well as drained 
waster and rainwater from the town. If rainstorm is coming, the city 
rivers, ponds and town-rounding moats will functioning of sluice of 
the storm water to reduce the risk of flooding. 



The Drainage pipes Discovery 
in Qin Dynasty (221-207 B.C)



The paradigm of Han Chang’an city

Han Dynasty (202 BC~220 A.D.)  
founded its capital Chang’an
city near today’s Xi’an city, 
Shaanxi province. it also had 
been existed as the capital city 
for 15 dynasties until 907 A.D. 
Chang’ an city was 35 km2 in 
size in that time with five 
hundred thousands of 
population. 





The water system
Water supply was from the Jue Shui (泬水) 
City rivers. 

The ponds. There are 10 big ponds were built 
for rainwater sluice in summer and water storage, 

supply in winter. 
The drainage system. A drainage system was 

built inside the town included the sewers, 
open ditches, channels, ponds and moats 
and draining rivers. 

Brick construction





The town moat. Outside the town, a moat (length 
of 26km) was built around the town.

This water system also created a model of urban 
water system for the urban water system 
designing in subsequent thousands years in 
China, especially for major cities usually 
followed this model. 



The paradigm of  Bian capital
(960—1127 AD) 

 the East Capital of North Song
Dynasty (960—1127), today’s
Kaifeng City.

 around 50 Km2 in size.
 Water system
Water supply. Bian river 、

Jingshui river 、 Cai river 、
Wuzhang river flowing cross
the city.

moats. three rings of moats
extending from the palace to
the urban area.

ponds. There are four ponds
inside the city .

sewer and raining system.



The old Bien City



Urban water system and storm risk 
reduction 

Water circulation 
Rain storm sluice. 

the capacity of sluice of the three moats was 17.65 
millions m3 and included four rives are total around 
18.52 millions m3, it was effectively reduced the flooding 
risk. 



The drainage and wastewater 
system in residential area

 The wastewater and rainwater 
systems were structured in the 
residential areas, the town, 
village and in the house. 

 The wastewater and rainwater 
were collected in the houses 
and drained by pipe and ditch 
into a drainage sewer, finally 
into the river. 











Current situation 
Current situation: ended the history 

and changed old water system in 
many cities

 The problems: water shortage, pollution 
also frequently disaster of rainstorm, lost 
or diminished of the urban waterscapes 

case in Shaoxi city, there are 17 city rivers were 
destroyed for road construction in 1952~1977, 
the major river called Hu He river which crosses 
the town also covered as a underground river 
that cased drainage difficultly. 



Current wastewater management: 
case of Wuhan City

 From 1960s, most of  cities of China have been getting 
transformed the mode of wastewater and rainwater 
management from a traditional wayBut major change was 
started in a large scale from 1990s, especially in urban areas 
along with the fast urbanization. 

 Traditional mode is a natural environmental based one, 
following the natural cycling to treat the wastewater and 
rainwater. 

 Modern system: the centralized treatment  system. 
 Wastewater collection –sewerage treatment works
 Modern system is an industrial-based way. 



Wuhan City
 Wuhan is the capital city of Hubei 

province. 
 With the citizen population of  

12.32 millions, and migrant 
population of 6 miliiions.  

 8569. 15km2 in area. 
 Located at the midstream of 

Yangtze River. The river flows 
cross the city. 

 The waterscape sharing the area 
of the city a quarter includes 167 
lakes currently and many rivers. 

 It is largest center of the inland 
water transportation.  





The drainage system
 Traditionally, the wastewater

and rainwater drained by
means of sewers to the rivers
and lakes, but capacity is very
low.

 From 1862-1949, just 36 Km
sewer was constructed in 87
years. The urban wastewater
was a major problem.

 From 1950s- 1984, 764 km
sewer was constructed.

 Few new areas built the
systems divided with the
wastewater and rainwater in
1980s.

Natural discharge
the old system usually 

discharge to wastewater 
and rainwater into the 
nature, like rivers, lake. 



The challenges 
Natural discharge 

brought urban 
water pollution.  



Challenges 
 From 1990s-2010s, 230km2

lake-scape was disappeared in
30 years, averagely 2 lakes
disappeared every year.

 The lakes disappear due to the
urban construction and real
estate brought reduce of the
capacity of rainwater sluice,
especially stormwater.



The change the wastewater 
types

 From 1950s -1990s, rapid
industrial development bought 
fast increasing of  industrial 
wastewater discharge. 

 After 2000, the domestic 
wastewater has been 
increased over then the 
industrial wastewater. 

 Influence: more pollution risk 
and difficult management. 



Discharge structure 
Year     total discharge   industrial wastewater      domestic wastewater
2000 7.49 (Billion\Ton)              54．2%                                 45．8%
2002 6.84 (Billion\Ton)              48.30% 48.30%
2004 7.21(Billion\Ton)               47.1%                                 52.9%     
2009 7.84 (Billion\Ton)               28．7％ 7   1．3％
2015           9.24 (Billion\Ton)                 18.1%                                 81.9%



What the city working on 

Wastewater works 
construction 

 26 wastewater 
works are working 
now. included Sino-
foreign joint 
projects.



year Total numbers of 
wastewater works in 
Wuhan 

2002 2
2004 4
2005 6
2006 8
2007 10
2008 10
2009 11
2010 16
2011 19
year Total numbers of 

wastewater works  in 
Wuhan

2012 19
2013 22
2014 22
2015 26

(Data source: Wuhan Ecological
Environment Bureau. Bulletin on the
State of the environment in Wuhan
,2002--2015. )



Wastewater management in 
Wuhan City

Discharge
（B/T）

Treatment Rate
（%）

Treatment 
works

Treated by the 
works（%）

Drainage 
pipes（Km）

Wastewater 
pipes

（Km）

1991 1.2 10.2

1995 6.2 24.4

2001 7.3 2

2002 7.3 21.4 5 17.3 1,544 417

2006 7.4 65.79 9 34.49 1,810 632

2011 6.4 89.65 14 94.32

2015 8.3 95.04 19 95.00

2016 8.9 97.41 19 95.40

2017

2021

9.7 96.00 26

28

96.00

1755



What the city working on 
diversion of rain and 
sewage water
diversion of rain and sewage water are major 
approach and project for the city, try to 
collect and treat all wastewater, but rainwater 
discharges into the nature. 

Increase the  capacity of 
wastewater management
Currently, there are  28 wastewater works are working 
on domestic wastewater treatment. The discharge of 
domestic wastewater is 3. 55 millions  ton/day. 
In planning in 2025, the rate of wastewater collection 
should be reached 72%, and 92% of the wastewater  
will be treated by wastewater works. 



Future issues
1, The large scale of industrial wastewater 
treatment is the only way for the big city?
2,  How to coping with the rainstorm risk? 
3,  how to balance the traditional system and 
modern system?



Thanks 
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