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The Construction and Development of Civil Airport in China

(Substitute for Preface)

Civil aviation industry in China is developed step by step since the foundation of P.R.China. Construc-
tion of civil airport is also experienced the process gradually increase in quantity and scale. Especially. since
the implementation of the reform and open policy in China. the construction of civil airport is developed very

rapidly and makes contribution for the sustained and rapid development of civil aviation industry in China.

1. The Retrospection of Civil Airport Construction

On November. 9. 1949, some employees and twelve aircraft of CNAC and CATC flied back the Main-
land from Hong Kong. which was the famous uprising of "CNAC & CATC™. As the base of “Two Airs™,
Tianjin Zhangguizhuang Airport was rebuilt in the initial stages of P.R.China. It was first large-scale con-
struction project of airport in China. By the end of 1950, there were only 36 airports in our country, moreover
the scales of these airports mostly were small and the installations and facilities of these airports were tatty.
From 1950s to 1978, civil aviation industry in China developed slowly because of the conditions of
impersonality. the total investment of capital construction was only about 2.4 billion RMB. More than 20
atrports were constructed and expanded successively in Beijing, Shanghai. Guangzhou.Tianjin, Xi’an and so
on. The total number of airports used for scheduled flights was around 70, which including 36 airports jointly
used by civil aviation and military. During this period the scales of airport construction were relatively small
and most of them were medium or small airports.

In pace with the implementation of reform and open policy in China. civil aviation industry stepped into
anew developing phase. This offered the valuable conditions for the construction of civil airports. From 1979
to 1985, New airports completed were Xiamen / Gaoqi, Dalian / Zhoushuizi. Dunhuang, etc. and some air-
ports were reconstructed or expanded, such as Chengdu / Shuangliu. Haikou / Dayingshan, Guilin / Qifengling
and so on. During the “Seventh Five-Year Plan™ period, New airports. including Shenyang / Taoxian, Ningbo
/ Lishe. Chongqing / Jiangbei,were constructed and put into service. At this stage, our country successively
imported some intermediate-range or long- range large jumbo aircraft. therefore this promoted the improve-
ment of airport construction level in criterion, scale and secure guarantee, eic..

In order to not only also adapt to the need of reform and open up in our country and the rapidly develop-
ment of national economy. but also meet the demand of great development in air transportation. civil aviation
established the guidelines of airport construction. The guidelines were concentrating on the strength and
grasping the major projects in the early 1990s. And financing channel should be gradually widened. while
mvestments should be enlarged and airport construction steps should be speeded up. The phases of “Eighth
Five-Year Plan"and “Ninth Five-Year Plan" are the peak time of our civil airport construction, During the
period of “Eighth Five-Year plan™. the civil capital construction investments were 12.207 billion RMB and
technical alteration investment was 6.087 billion RMB. 16 new arrports were constructed in Xi'an / Xianyang.
Xining / Caojiabao, Shenyang / Taoxian. Wuhan / Tianhe and so on. 27 airports were reconstructed and
expanded. including Kunming / Wujiaba, Lasha / Gongga, Changdu / Bangda.ete. During the period of “Ninth
Five-Year Plan™, the civil capital construction investments were 68 billion RMB and technical alteration
investment was 12.6 billion RMB. These investments individually were 5.6 and 2.1 times respectively, com-

pared with that of “Eighth Five-Year Plan”. 17 new airports were constructed in Guilin /Liangjiang, Shanghai



/ Pudong, Haikou / Meilan. Hangzhou / Xiaoshan and so on. 35 airports have been reconstructed and expanded.
including Beijing / Capital, Wulumuqi / Diwopu, Xiamen / Gaoqi. Lanzhou / Zhongchuan.etc.. Keeping up
with high quality construction of major projects. a great bulk of small airports are constructed and recon-
structed in Zhoushan. Dali. Jiayuguan and Yanji. etc.. Thus the conditions of air transportation facilities are

improved, the development of local economy is promoted and the step of reform and open is speeded up.

2. The Characteristics of Civil Airport Construction

After the large-scale construction in these years. the number of our civil airports has greatly increased.
By the end of 2001. the total number of civil transportation airports in China is 129, which not including Hong
Kong, Macao. Taiwan and airports solely used by CUA. In these airports. there are 31 airports are opened for
foreign countries. There are civil airports with relatively perfect facilities in all of municipalities, provincial
capitals, capitals of autonomous regions, coastal opened cities and major tourist cities in our country, and
there are airports with corresponding scales in the remote and border area. In summary, there are some char-
acteristics in our civil airport construction as following:

(1) The planning and layout of airports in China tends to reasonable step by step

Before implementation of reform and open policy. there hardly is national airport system planning. The
airport constructions mostly were carried through in light of various national policies. Since 1978, civil avia-
tion authority have gradually recognized that it is important to formulate overali plans and reasonable allocation.
and to establish medium-term or long-term planning in order to do well the airport construction, develop civil
air transportation and exert the investment benefits. The planning should suit to the situation of our country.,
meet the demands of development. and adapt to the development of national economy and other transport
models, which also be capable of guiding the phaseout of atrport construction. So CAAC establish national
civil airport developing planning in time, and correctly guide the enthusiasm of local government in con-
structing airport. Thus, since “Eighth Five-Year Plan™. the airport planning and construction scales in China
can be kept reasonable and suitable on the whole.

(2) Investment channel gradually is widen and construction speed is promoted constantly

Before 1980s, all airport construction financing was invested by country. and the total amount of annual
investment didn’t exceed 100 million RMB. After the implementation of reform and open policy, the step of
airport construction has speeded up and the national investment of civil aviation capital construction has
greatly increased. At the same time, the financing channel has been gradually transferred to extend channels
from unitary national investment, involving national investment. local investment and foreign capitals. In
2000. the civil capital construction and technical alteration investments are 12.5 billion RMB, involving 2.5
billion RMB of local investment, which accounts for 20% . In some airport constructions, foreign governmen-
tal loans, export credits and foreign bank loans are used. The reform of investment system and diversification
of tinancing mode not only relax the shortage situation of financing. but also promote the transform of invest-
ment system of civil airport construction. Now all airport construction projects in China adopt the legal person
system of construction project. With responsibility for the implementation of project construction, legal per-
son organization of project is constituted with the main investors in terms of the ratio of investments. The
practices of these years have proved that these systems have been popular and strictly enforced in civil airport

construction, including the legal person system, the invite bidding and bid system, the project supervision



system, the contract management system and the market admittance system. etc. Therefore the project quality
is guaranteed and the investment benefits are improved. Henceforth keeping up with the deepened economy
reform and the widened open policy in China and the implementation of the Western Great Exploitation
gradually, ctvil aviation will further reform the investment system. widen the financing channel. Various and
flexible financing modes will be adopted to quicken the steps of airport construction in our country. especially
in the Western.

(3) Airport facilities are continually upgraded and the levels of operation safety guarantee are improved

In order to upgrade the airport facilities, guarantee the tlight safety and improve the service standard. in
past 20 years. a great deal of new airport maneuvering area facilities including runways and taxiways were
constructed. and some airport runways and taxiways also were reconstructed and expanded. By the end of
2001, there are 23 airports that aerodrome reference code number is 4E. 35 airports belong to 4D and 71
airports belong to 4C or 4C below. Beijing Capital International Airport uniquely has two far-distance parallel
runways in Mainland; these airports, which including Nanjing. Wuhan, Shenyang. Shenzhen. Xi“an and so
on, are planning to have two far-distance parallel runways: Shanghai Pudong International Airport plans 4
runways with two dual-lane parallel runways: Guangzhou New Baiyun International Airport in constructing
plans 3 runways. and in this phase two far-distance parallel runways will be built at the same time: Some
airports are planned according to the operating standards of aircraft design group F. These airport maneuver-
ing area facilities will meet the increasingly demand of aircraft operation and aircraft types used.

In addition. the advanced equipment for ATC, navigation. communications. weather and visual aids facili-
ties are upgraded. Most of airports have equipped with category precision approach instrument. while Beijing
Capital Airport and Shanghai Pudong Airport have both equipped with category precision approach instrument.
Furthermore safety and security equipment including security-check. supervisor. etc increasingly are updated.
So airport operation capacity is fairly increasing and the control of safety and security is obviously improved.
Meantime in order to adapt to the demand of increasing passenger volume. some airport terminals also are
updated. reconstructed and expanded. According to the incompletely statistics. the existing total area of pas-
senger terminal buildings is around 284.68m’. The operation of the new terminal in Beijing Capital Airport
and the new Shanghai Pudong Airport signity that our country has been capable of building and managing
well the large modernized civil airport with perfect facilities and advanced equipment.

(4) The technical level of airport construction is gradually improved

It is key to adopt the advanced technology in project construction so as to improve the civil airport
construction criterions and levels, and guarantee the project quality. In these years some new technology. new
techniques, new equipment and new materials are used widely in civil airport construction.

a. Maneuvering area

Our national territory is vast and its geological condition is quite various. So many airports had to situate
il geological zone because of other limited factors. such as soft soil. water sensitive loess, subgrade filling in
near shore. etc. Different treatment methods were adopted in terms of various situations. and had made better
effects. For example, Airports such as Xining / Caojiabao applied the strong tamper method to dispose the
grade deadweight water sensitive loess: Airports such as Ningbo / Lishe adopted pre-loading method to dis-
pose the coastal soft soil; Guiyang Longdongbao Airport adopted the technology of dynamic consolidation of

boulder foundation; Xiamen Gaogi Airport adopted the grouting reinforcing technique for without damage of



surface pavement foundation. And the foundation treatment in Guiyang Longdongbao Airport won the third
prize of State Science and Technology Development Award. The successtul applications of these techniques
have basically solved the treatment problems for some familiar ill geological conditions in our civil airport
construction.

In the past. the constructions of airport pavement foundation all are paved by manual acting. which
constructing quality couldn’t be controlled easily. These years with the application of semi-rigid foundation.
some new construction techniques gradually are applied. For example, the pavement foundation in Guangzhou
New Baiyun Airport adopted the mechanical paving technique: it not only quickened the constructing speed.
but also reduced the constructing cost. Meantime it improved the constructing quality obviously.

Before 1980s. pavements of maneuvering area in our civil airport mostly adopted cement concrete
pavement. Recently the technical performances of flexible pavement are greatly improved and widely applied
in civil airport pavement project. Especially the use of modified asphalt satistied the demands of the aircraft's
heavy-duty wheel loading effects and the skid-proof in pavement. The advantages of flexible pavement such
as smooth taxiing could be utilized by civil airport. so the passengers® comfort degree could be improved
while landing or take-off. The renovation project of east runway of Beijing Capital Airport adopted the as-
phalt overlay technique of SMA and PE+SBS. which reached better effects. and this technique won the Sec-
ond prize of State Science and Technology Development Award. In the meantime the renovations of used
airport pavements mostly adopt the flexible overlay. the construction technique and management of non-stop
are increasingly mature. The non-stop construction solves effectively the contradiction of airport operation
and project construction, and causes airport to serve for cities and regions normally. So these direct or indirect
benefits are very obvious.

Nowadays in our civil airport the maneuvering area standards have Jjointed with international on the
whole. In 1985 the mancuvering area technical standards of civil airport in China had been established in light
of the relative standards of ICAO on aerodromes construction and operation. Since 19835, all of new facilities
and equipment in the maneuvering area of ¢ivil airport are carried out in light of ICAO standards. so do the
renovation and expand of some used facilities and equipment in the maneuvering area.

b. Terminal area

Firstly. airport terminal design concepts are diversified. Before 1990s. the terminal building area of civil
airport was relatively small, and the design concept was simple. which most of airports were linear or trans-
porter concept. One or two airport such as Beijing Capital Airport and the few adopted the mixed configura-
tion of linear. satellite and transporter. Now our airport scales are enlarged generally and some airport termi-
nal building area and the aircraft movements in peak time are greatly increasing, so in recently several years,
terminal design concept are increasingly diversified. These concepts, like linear, satellite, finger satellite and
transporter. combined and supplemented with each other so as to increasing the number of nearby stands and
offering convenience to passengers. At the same time, the stand utilization and apron operation efficiency also
are improved. and satisfied the demand of operation in the busy airports.

Secondly. the level of terminal design is improved. Airport terminals all adopt the large span steel roof
structure, pre-stressed concrete and high-intensity concrete, such as Beijing / Capital. Shanghai / Pudong. and
Hangzhou / Xiaoshan, etc.. These terminals’architectural forms differ from each other, the column spacing in

terminal are greatly incremental, and interior spaces are open and the flows of terminal are fluently. In summary,



the design levels of airport terminals are remarkably improved.

Thirdly. the facilities and equipment in terminal are modernized step by step. For having built or being
building terminals, some advanced facilities and equipment are increasingly improved, such as check-in,
security-check. flight information display. clock system. supervisor. broadcasting. computer information
management. passenger departure, system integration, automatic building control system, boarding bridges,
automatic baggage handling and sorting system, automatic walkways. escalator, etc.. The modern standards
of these facilities and equipment in terminal are upgraded. On the one hand. it solves the problem of how 1o
assure of information transmission in time. fluent flows. conveniences and high efficiency: on the other hand,
it also promotes the improvement of the levels in terminal operation management and service.

Fourthly. the environment designs are paid prevalently attention in terminal area and within terminal
building. Airport terminal areas. such as Hangzhou / Xiaoshan and Shanghai / Pudong. are arranged with a
great deal of large green area, water pools. fountains and sculptures. etc. which build the airport environments
as gardens. Terminal interior decorations are not only chased with the luxury. but also pay attention to human
and stress the harmony and artistic effect. Large glass curtain walls and semi-transparent roofing are applied
widely. With bright natural light. terminal exterior and interior blend with each other. it decreases the distance
between passengers and aircraft. Meantime waiting environments are beautiful and comfortable and the en-
ergy also is economized.

Fifthly. foreign design schemes with advanced technology and design concept are positively introduced
into China taken as the reference. Since recent years. in terminal design. the design scheme and design units
are selected by inviting public bidding for domestic and overseas units. Airports like Beijing / Capital, Shang-
hai / Pudong and Guangzhou / New Baiyun finally adopt the design schemes of famous foreign corporation.
By this way the gap in terminal design will be reduced between our country and overseas aviation developed

countries and the level of our civil airport construction will be improved.

3. The level of civil airport development

[n 2000 the total traffic volumes of all civil airports in China were 134 million passengers. the freight
traffic volume was 3.992 million tons. According to the statistics of ACI in 2000, among the top 50 airports
with highest passenger traffic volume, there were 25 airports in America and only 2 airports in China, which
were Hong Kong Airport and Beijing Capital Airport. Atlanta Airport in America stood the first with 80.17
million passenger volumes, and Hong Kong Airport stood the 22nd place. Beijing / Capital. Guangzhou /
Baiyun and Shanghai / Hongqiao stood the 42nd place. 73rd place and 74th place respectively. The passenger
tratfic volume in Beijing / Capital accounted for 27% of that in Atlanta Airport. There were 7 airports whose
passenger traftic volume was in excess of 50 million passenger volumes annually. Among the top 50 with the
highest freight traffic volume, there were 22 airports in America and only 5 airports in China, including Taibei
/ Taoyuan. Memphis Airport in America stood the first with 2.49 million tons. and Hong Kong Airport stood
the 2nd place with 2.28 million tons. Beijing / Capital, Shanghai / Honggiao and Guangzhou / Baiyun stood
the 31st place. 33rd place and 34th place respectively. The passenger volume in Beijing / Capital accounted
for 27% of that in Atlanta Airport. The country area in China is pretty much the same thing as that in America.
While the number of civil airports in China only account for 1/34 of that in America, and the number of flight

operation airports in China only account for 1/5 of that in America. Thus there are bigger gap between China



and world developed countries whether the number of airports or airport capacities. On the other hand these

data also demonstrate the potential developing space in our civil airports.

4. Prospects of civil airport development

According as the forecast. in near future five years. the passenger and freight traffic volume will annually
grow by 8% and 13% respectively, so the developing prospect of civil airport construction is extensive. In
terms of civil Aviation ™ Tenth Five-Year Plan™ and ten-year plan, the capital construction investments of civil
aviation will reach about 100 billion RMB during ™ Tenth Five-Year” period. Three large hub airports will be
constructed as the key project. Six regional medium hub airports will be fostered and developed: Two new
trunk airports will be constructed and ten trunk airports will be renovated and expanded: Thirty-three new
regional airports will be constructed and ten regional airports will be renovated and expanded. Regional
airports will be rapidly developed. It is anticipated that there are around 172 civil airports by 2005, passenger
traftic volumes will be added up to 200 million passengers and freight traftic volumes will up to 5.6 million
tons. By the end of 2010, there are around 237 civil airports.

Recent years. in order to adapt to the demand of aviation transport market development, world aviation
advanced countries all adjusted the airline network structure early or late. and realized the transform from the
airline network giving priority to city pairs airline to hub-and-spoke network taking airline company as core.
The practices in these countries proved that hub-and-spoke airline network had tairly good effects on using
clfectively aviation market resource. improving the traffic volume of airline. increasing efficiently the flight
frequency between cities, strengthening the competitive advantage of airline company, improving the eco-
nomic benefit, activating the vigor of regional economy. Building hub-and-spoke airline network has become
the strategic choice of our civil aviation to adapt to future long-term developing demand and participation in
the international competition. At present. the structure of airline network in China still stagnates on the level
of ¢ity pair network. The hub-and-spoke airline network. which lies on airports and center on airline companies.
Just begins to build. At airport aspect. in China there isn't airport system with reasonable layout, which hub
airport, trunk airport and regional airport don't cooperate with each other. Especially the numbers of hub
airport and regional airport are far from the demand. So it is main task in civil airport construction to strengthen
hub airports. improve trunk airports and develop regional airports in future.

(1) The construction of hub airport

There are some contradictions among growth of aviation market. airline structure and aircraft types,
airport construction, etc.. Now no any hub airport really and truly appears in China. General Civil Aviation
Administration of China confirms that according to the demand of adjusting airline structure. perfecting and
building aviation hub. Beijing Capital Airport. Guangzhou New Baiyun Airport and Shanghai Honggiao Air-
port will be built as international and national integrated hub. These airports will become the national distrib-
uting center of air passenger and freight. Beijing Capital Airport will be planed in light of future large inte-
grated hub. and during * Tenth Five-Year Plan™ its terminal area and maneuvering area will be expanded
according to the need of undertaking Olympic Games and meeting the requirement of developing itself.
Shanghai Honggiao Airport will be planed in terms of future international large aviation hub. and ready for
prophase works of second phase project. The first phase project of Guangzhou New Baiyun Airport will be

completed during “Tenth Five-Year Plan” in light of the requirement of hub airport. Six airports such as



Shenyang, Wuhan, Chengdu, Kunming, Xi’an and Wulumugi will be built as regional medium distributing
center including the air passenger and freight. Terminals and relative auxiliary facilities of these airports will
be reconstructed and expanded; the integrated function of passenger and freight handling in these airports will
be improved continually.

(2) The construction of regional airport in the Western

Because of the non-balance of economy development between the Eastern region and the Western region
of China, the civil airport of the Western relatively lagged the ones of the Eastern region in airport layout,
scales and modern levels, etc. With the implementation of national Western Great Exploitation, the steps of
airport construction in the Western will be speeded up. Now in the Western there are total 57 airports in 12
provinces, municipality and autonomous regions. Airports of 12 provincial capitals, including Chengdu,
Kunming, Wulumugi, Chongqing, Xi’an and Lasha, mostly have completed the renovation or expand. As
soon as these projects have been finished, the functions of these airports will be perfected and the modernized
levels of facilities and equipment will be improved.

In the Western most of cities are medium or small ones, the numbers of population are fewer and the
density is lower. The level of social economy relatively lags behind. So the Western suits to develop regional
airport. During the period of *“Tenth Five-Year Plan”, the new 25 airports, including Jiuzhaigou, Liping,
Lincang and Linzhi, etc., will be constructed. 7 airports such as Chifeng, Yulin and Kuerle will be moved and
constructed. 13 airports will be reconstructed and expanded, such as Xilinhaote, Xishuangbanna, Jiayuguan
and Hetian, etc.. Then the total number of airports in the Western will be up to 82 airports. The total number of
airports in the Western will be added up to around 106 airports by the end of 2010. Because the Western
economic strength themselves aren’t strong, the capitals are scanty, airport construction should lie on carrying
out the national stratagem of the Western Great E Exploitation, promoting the development of local social
economy, enlarging open up, improving investing environment and adapting to the national airline network.
Airport construction financing should be raised with various styles, the investment efficiency should be

improved, and airport construction should, positively and reliably, be evolved step by step.

Director of Airport Department of CAAC
Jiang Zuozhou
January 10, 2002
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