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Table 3  Area change of Andong marginal bank in recent 40 years        unit:km2 

Increment area 
before and after 

1979  Sector marginal bank area  1959  1972 1979 1984 1990 1994 1998 

before after
83#(Xisan Sluice)�91#(Andong) 

(west part) 
75.0 107.8 101.2 114.5 122.6 128.3 115.8 26.2 14.6

91#	Andong
�99�(Xinpu) 89.2 101.3 123.9 156.8 158.2 147.6 165.5   
91#(Andong)��Haiwangshan 

(east part) 105.9  143.4 200.6   21.66 37.5 73.2

83#(Xisan Sluice)��
Haiwangshan 

180.9  244.6 315.1   332.4 63.7 87.8

 

 
Fig. 7  The contemporary evolution process of Andong flat 

 
Andong flat is divided into west part and east part taking Andong (91# pile) as the boundary. 

The area of west part (83#�91#) increased 26 square kilometers in the first 20 years from 1959 
to 1979, and the area increased only 14.6 square kilometers in the later 20 years from 1979 to 
1998. The deposition speed reduced 50 percent after year 1979. However, the area of east part 
(91#�Haiwangshan) increased 37.5 square kilometers in the first 20 years and increased 73.2 
square kilometers in the later 20 years. The deposition speed accelerated 100 percent after 
year 1979. The above phenomenon discloses that the deposition speed of east part is faster 
than that of the west part and the deposition is from upstream to downstream with time.  

Preamble analysis shows that the south water area of Hangzhou Bay and Andong flat is 
controlled by ebb flow, that is to say, the transported water and sediment in ebb period are 
larger than in rising tide period. Mean velocity in vertical, mean sediment concentration and 
grain size in flow and ebb period along Andong flat observed in year 1959 and year 1965 are 
illustrated in Fig.8. Mean velocity in vertical and sediment concentration in flow and ebb 
period reduced from west to east as showed in Fig.8, and grain median size changed from 
coarse to fine from west to east. The sediment transportation belongs to deposition 

environment. Velocity in ebb along Andong flat from west to east has the law 2
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Fig. 8  Mean velocity ,mean sediment concentration and grain size along south bank 

 

5. CONCLUSIONS 
Hangzhou Bay is the seacoast of Qiantang Estuary with a typical horn shape, its 

contemporary evolution process is mainly deposition influenced by beach reclamation. The 
accumulated deposition volume is about 2.12 billion triple meter in recent 40 years and the 
sediment originating from Changjiang River. The sediment of bay head Hangzhou Bay 
exchanges frequently with the sediment of Qiantang Estuary. Evolution process of Hangzhou 
Bay is erosion (or deposition) in up reach and deposition (or erosion) in down reach, erosion 
in winter and deposition in summer. 

The north deep of Hangzhou Bay is the seaport and navigation resource and the south 
Andong flat is the land resource. Observed data showed that the north water area is controlled 
by rising tide and flow velocity in this area increases from east to west, and transported water 
and sediment upwards is larger than downwards. According to erosion or deposition criterion 
number of bed surface, north water area is belong to erosion zone and formed the north quirk. 
Contemporary evolution process of north quirk is a erosion process except the reach from 
Ganpu to Changqian is deposited due to beach reclamation. South water area of Hangzhou 
Bay is controlled by ebb flow and flow velocity in this area reduced from west to east, and 
transported water and sediment upwards is less than downwards. According to erosion or 
deposition criterion number of bed surface, south water area belongs to deposition zone. 
Contemporary evolution process of Andong flat is mainly deposition. The conclusions of this 
paper provide scientific reference for implement development planning of Hangzhou Bay. 
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■     Shanghai's electricity demand is growing at a rate of 10 percent per year.

■     Heavy industry and other energy-intensive industries still make up for 
the lion's share.

■     There is a growing concern for energy-efficiency and environmental 
friendliness, but energy-saving measures are unlikely to balance the 
overall increase in energy consumption.

■     Electricity supply mainly originates from coal, which is transported to 
Shanghai by waterway.

■     Although policy-makers in the energy field are promoting clean energies 
such as hydro, nuclear or wind, incentives for companies to switch to 
renewables still have to be developed.

■     Power prices do not reflect the evolution of the primary resources 
market.

■     Shanghai's gas demand is experiencing a boom, not only because of a 
growing demand from the residential sector, but also because of 
government prioritizing.
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1. Energy demand in Shanghai

(1) Composition of energy demand (static analysis)

Looking at the nation's per capita energy consumption, China still consumes only 30 percent of the average of 
OECD countries. This is equivalent to three quarters of the world's average per capita consumption. Although 
this fact might seem reassuring, these statistics hide a great discrepancy between rural and urban regions. 
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Although China has a high electrification rate of 99 percent, coastal regions made up for 74 percent of energy 
demand in 2005. The increasing wealth concentrated in these regions is surely one explanation. Urban per 
capita disposable income is now reaching 22'808.6 RMB (3'150 USD) in Shanghai. As the Chinese middle-
class develops, increasing numbers have spurred their energy consumption by moving to more 
comfortable modern housing and purchasing home appliances. Especially air conditioners, which are 
purchased in priority by households (1), can account for 40 percent of the peak load during summers in 
Shanghai.

Household energy consumption, however, is not the main driver of Shanghai's hunger for energy. A great part 
of energy demand stems from the industrial sector. China consumes four times more energy per dollar of 
GDP than its neighbour Japan. This is not only due to a loss of energy in all steps of the energy chain (2) but 
also mainly because of China's industry bias towards energy guzzling heavy industries. In fact, energy 
intensive sectors such as iron, steel or aluminium make up for 28 percent of industry demand. The non-metallic 
industries, as well as the chemical and petrochemical sector respectively constitute 23 percent and 15 percent 
of industrial energy use. On average, firms from the industrial sector now spend 10 percent of their operating 
costs on energy bills. This percentage can even reach 30 to 45 percent in the petrochemicals and construction 
(cement) business.

(2) Government steps in reducing energy consumption

Although the Chinese government's priority has long been GDP growth and raising living standards, it is trying 
to make China's development less energy intensive. A series of measures to reduce energy consumption have 
been launched on state level. The Communist Party's 11th year plan for the period 2006-2010 includes the 
target to reduce energy intensity by 20 percent by 2010, compared to 2005 levels. This goal is very 
ambitious, especially because of the intrinsic energy intensity of China's core industries. Significant regulatory 
steps have been taken in improving energy efficiency standards and limiting the expansion of energy intensive 
sectors.

The Chinese Government, as well as the Shanghai Municipality, have committed to issuing energy-saving 
and environmental standards for a whole range of energy consuming products. In its Implementation Plan for 
Energy-Saving and Emission-Reduction Work, the Shanghai Municipality has stated it would quicken its 
formulation of local standards and technology specifications in 2008. In fact, energy efficiency measures in the 
construction sector could potentially contribute to 30 percent of total energy savings until 2010. Compulsory 
energy efficiency regulations and standards for new public and office buildings have been put into place 
nationwide in 2006. Shanghai Municipality, in particular, has committed in 2007 to implement the standard that 
newly erected buildings shall follow a binding energy-saving 50 percent standard and would like to soon extend 
it to a 65 percent standard. Reaching the standard should be the precondition for getting a construction permit. 
Shanghai would also like to transform all public and government buildings (3) into energy-saving buildings to 
give a good example to the construction industry. 

With these measures, Shanghai expects to reach its building energy saving goal of 15 percent, as well as 
the target to reduce the energy used by government organs by 20 percent during the 11th Five Year Plan. 
However, a study by the Chinese Ministry of Construction has shown that only 53 percent of the newly 
constructed buildings meet the set standards of energy efficiency. Although respecting energy-saving 
standards would only increase building costs by 5-10 percent, many real estate developers are unwilling to 
bear the costs, favouring short-term profits over long-term considerations.

In most of the cases, however, investment in energy efficiency would even bring short-term benefits. ABB 
estimates that the payback on many energy efficient technologies is very often reached after one year, 
although they involve high initial investment costs. For buildings, ABB estimates the pay-back time to lie 
between two and three years. This shows that a change of mentality and a sensitization of the population 
towards sustainable practices are needed.
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