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CHINESE ANTARCTIC KUNLUN STATION, DOME A
Introduction

Chinese Antarctic Kunlun Station is located in Dome A area, its geographical position is at 80°25′01″S, 77°06′58″E. An area of approximately 19,764 km² encompassing the Station and long-term research and monitoring sites, locating in the hinterland of East Antarctica plateau and situating at the middle section of the ice divide of the East Antarctic Ice Sheet, is the summit of the Antarctic Ice Sheet and considered to be of significant scientific, environmental and logistical values. 

There have huge resources of snow and ice in Dome A area which make it an ideal site for glaciological studies and the last candidate of the oldest ice core, for its slow ice flow and >3000 m ice thickness. The ongoing ice core is substantial for reconstructing the green gas history over the past million years and the refreezen processes under ice sheet. This area enjoys very good atmospheric transparency and seeing and continuous observation allowing for 3-4 months, and is supposed to be one of the best sites for observatory on earth. Katabatic wind prevails in this area, and descending air current from stratosphere and troposphere could directly deposit here, which makes it a best monitor on atmospheric environment background. Geophysical exploration and subglacial bedrock core drilling in Gamburtsev Subglacial Mountains can be carried out with the logistical support of Kunlun Station which may uncover the mechanism of the craton here, validate the model of Antarctic continent tectonic and explore the history of Antarctic continental evolution. 

For the logistical value, Kunlun Station is an important junction point connecting Dome F, Vostok Station, Dome C, as well as Zhongshan Station, Davis Station and Amundsen-Scott South Pole Station, and could act as an important logistics supporting site and provide key support for all kinds of scientific activities by China and other countries in Dome A area and the broader surrounding areas. 
Since 1996, CHINARE has been carrying out Zhongshan-Dome A inland traverse and conducting a comprehensive research and study (in particular, PANDA for the IPY and as a member of the AGAP program) in Dome A area including the construction of Kunlun Station. Furthermore, several international cooperation programs were implemented in this area. At present, CHINARE has finished the preparation for deep ice core drilling and the installation of astronomical observation equipment, meteorological station and seismic station from which a lot of data have been obtained.
It’s essential to have an advanced planning and management for Dome A area for a better protection of its scientific and environmental values, in order to make Kunlun Station play a key role in supporting scientific activities as an important international cooperation platform.

1. Values to be protected

Dome A area locates in the hinterland of East Antarctica plateau and situates at the middle section of the ice divide of the East Antarctic Ice Sheet. Dome A is the summit of the Antarctic Ice Sheet and is a dome-shaped area which is the farthest from the coast. Kunlun Station is located in Dome A area, its geographical position is at 80°25′01″S, 77°06′58″E. An area of approximately 19,764 km² encompassing the Station and long-term research and monitoring sites is considered to be of significant scientific, environmental and logistical values. 

Dome A area locates at the central of the ice divide of the East Antarctic Ice Sheet, from which the shortest distance to the coast is 1200 km and of which the elevation rises from 3900 m to 4092 m. The mean annual precipitation is about 6.5 cm (water equivalent); annual temperature is -58.4℃, the lowest temperature ever recorded is -82.5℃ (July 27, 2005), which make it become one of the areas with lowest surface temperature. The morphology here is characterized by the flat surface. The thickness of the ice sheet varies from 1500 m to > 3100 m. The top 500 m snow layer is very stable, and annual snow accumulation rate is 0.016－0.023 mw.e. a-1. The speed of ice flow is less than 1 m a-1. The annual mean wind speed is lower than 5 m/s, usually between 2-4 m/s; annual air pressure is ~ 574.6 Pa. 

The ice sheet is formed by solid precipitation and Dome A is deemed to be the origination of the Antarctic Ice Sheet. It is considered to be an ideal site for glaciological studies and the last candidate of the oldest ice core, for its slow ice flow and >3000 m ice thickness. This ongoing ice core is substantial for reconstructing the green gas history over the past million years and the refreezen processes under ice sheet. Dome A area is almost the center of the East Antarctic Ice Sheet, all moisture from South Atlantic Ocean, South Pacific Ocean and South Indian Ocean could arrive and precipitate here as “diamond dust”, so that the climatic and environmental in ice and snow represents the global background. Furthermore, the surface snow in Dome A area is mainly composed of frost and tiny ice particles, which is rarely observed in other areas and regarded as of high scientific value. 

Dome A area is suitable for high resolution optical observation and infrared measurement thanks to the condition of high altitude, low wind speed, stable atmospheric, lower atmospheric boundary layer and good seeing. This area is extremely dry, with low amounts of atmospheric precipitable water vapor and low absorption of electromagnetic radiation in sub-millimeter wavelength range, so that it’s very suitable for the observation of radio wavelength band. This area is also in favor of building large scale interference antenna array due to its flat surface. Thus Dome A area is an ideal site for astronomical and astrophysical observation. 

Dome A area is highly impacted by pressure and cold air mass all the year around, with upper air convergences and lower air divergences. This place is the center of the Antarctic cold source region, and also an important driving source consisting of the climate dynamic system. Katabatic wind prevails in this area, and descending air current from stratosphere and troposphere could directly deposit here, which makes it a best monitor on atmospheric environment background. The information observed here could represent climatic or environmental changes at global scale. We can estimate the response processes of Antarctica under climate warming and the impact of human activities on earth environment, by means of comparing the modern instrumental records and peleoclimate records in snow and ice. 

The Gamburtsev Subglacial Mountains are the largest ones under Antarctic Ice Sheet with the peak in the northern Dome A area. Geophysical exploration and subglacial bedrock core drilling in the mountains can be carried out with the logistical support of Kunlun Station which may uncover the mechanism of the craton here, validate the model of Antarctic continent tectonic and explore the history of Antarctic continental evolution. 

Continuous optical observation of aurora can be conducted in Dome A area because of long period of polar night which is more than four and a half month. In the magnetic local noon, this area locates in the ionospheric footprint of the cusp of the earth's magnetosphere, with the geomagnetic latitude of about 77.6°, which makes it very suitable for the optical observation of dayside auroras. Installing equipment for aurora, ionosphere and geomagnetism observation in Kunlun Station and its nearby areas to conduct long-term and continuous unattended monitoring, combining with auroral zone and cusp observations at other areas in Antarctica (e.g. Chinese Zhongshan Station, Amundsen-Scott South Pole Station of United States), will not only strengthen the investigation of the Solar Wind-magnetosphere-ionosphere coupling process but also extend space weather monitoring in polar region. 

The instauration of GPS CORS, GPS observation network and absolute gravity observation station is sufficiently significant to the study of glacier motion, glacier isostatic adjustment, geoid and global gravity field model and can also provide ground verification for satellite remote sensing program such as airborne gravimetry, satellite gravimetry and satellite altimetry. 
The observation and study of natural earthquake in Dome A area, with the condition of the least of natural environment influence, will obtain the deep structure and material information of the earth while the movement and mass balance of Antarctic Ice Sheet could be understood through the observation and study of subglacial icequake. 
The medical research on human physiological stress, compensatory response and adaptability in the condition of oxygen deficit, freezing cold, polar day, polar night, isolation and intense ultraviolet radiation, of expeditioners who work in Dome A area, is of important value. 

The significant research and study being conducted in Dome A area are based on the uniqueness of its geographic position and natural environment. The building of Kunlun Station provide key support for further scientific research and all kinds of scientific activities by China and other countries in Dome A area and the broader surrounding areas. 
Since 1996, CHINARE carried out Zhongshan-Dome A inland traverse for ten times. The expedition arrived at Dome A in 2005 and defined the location of the highest point. After that China built Kunlun Station (only for summer) in January 2009. CHINARE conducted a comprehensive research and study on courses of glaciology, astronomy, mapping, meteorology, geology, biology, geophysics and so on in Dome A area while the cooperation with Australia for the observation in astronomy and meteorology, the cooperation study with USA in astronomy, glaciochemistry and climate and environment change, the cooperative research and development with Japan on making the deep ice core driller are also realized. During the IPY of 2007-2008, China proposed the scientific research program of PANDA which was selected as one of the key programs for IPY. Besides, China participated the AGAP program. So far, CHINARE has finished the preparation for deep ice core drilling in Dome A, that is to say, the location of ice coring being selected, the ice core drilling field being built and the drilling rigs being mounted. The astronomical observation has been consecutively conducted for 6 years with the assembly of AST3 and the installation of observation equipment for observatory site parameters. There have 7 automatic meteorological stations being installed (three of them in Dome A) and 9 years of consecutive meteorological data being collected. 6 seismic stations have been installed (one of them in Dome A) and 6 years of consecutive international seismic data of Antarctic inland and the periphery area have been obtained.

Presently, the main building of Kunlun Station which has been completed occupies 327 m², including living room, working area, and logistical support quarter. A deep ice core drilling field under the snow surface and the storage and treatment field both of which occupies about 440 m² in total has been completed. In the following 3-5 years, the construction of garage and emergency facilities and the installation of generator set, air conditioning system, boiler system and oxygen generating system in Kunlun Station will be completed, which will make Kunlun Station achieve substantive operation and accommodate 20 people for summer. Moreover, CHINARE has built an airstrip for the take-off and landing of fixed wing aircraft which locates 2 km northeast of the main building and is 4000 m long and 50 m wide. Guiding signs are also erected.

With widely recognition of huge scientific values of Dome A area, in addition to China’s station building, increasing interests to conducting scientific activities in regard to ice coring, atmosphere, astronomy, geology and geophysics in this area have been identified. Therefore, human activities in Dome A area should be well coordinated and managed for the protection of scientific and environmental values.
2. Aims and objectives

The aim of this Management Plan is to conserve and protect the unique and outstanding scientific and environmental values of the Area by managing and coordinating human activities such that it will lay a solid foundation for long term and high quality research by observation, monitoring and study. 

The specific objectives of management in the Area are to: 

· Facilitate scientific research while maintaining stewardship of the environment; 

· Prevent conflicts among activities, including scientific and logistical activities in different zones and sectors, and assist with the planning and coordination for future activities; 

· Minimize any physical disturbance, contamination and wastes produced within the Area, and take all practical steps to contain, treat, remove or remediate these whether produced in the course of normal activities or by accident; 

· Prevent the unintended introduction of non-native species to the Area; 

· Minimize the footprint of all facilities and scientific experiments established in the Area, including the proliferation of field camps; 

· Promote use of energy systems and modes of transport within the Area that have the least environment impact, and minimize as far as practicable the use of fossil fuels for the conduct of activities within the Area; 

· Allow for necessary modifications and expansion of Station facilities in a managed, well-planned manner; 

· Improve the understanding of natural processes and human impacts in the Area, including through the conduct of monitoring programs. 

3. Management activities

To achieve the aims and objectives of this Management Plan, the following management activities are to be undertaken: 

· The National Program(s) operating in the Area shall promote the dissemination of information to all parties operating in the Area to ensure the implementation of this Management Plan. 

· The National Program(s) operating in the Area shall in particular promote, to all parties operating in the Area, general education on safety, high altitude, and risks related to environment conditions, medical emergencies and incidents, Zone and Sector guidelines, and airport safety issues. 

· To prevent conflicts, parties intending to conduct research in the Area shall coordinate activities with the National Program(s) operating in the Area well ahead of the planned activity. National Program(s) operating in the Area shall ensure that all personnel in the program visiting the Area have been briefed on the requirements of this Management Plan. 

· Signs and/or markers should be erected where necessary and appropriate to show the location or boundaries of zones and sectors within the Area. Signs and markers should be secured and maintained in good condition, and removed when no longer necessary. 

· As the operator of Kunlun Station, China has volunteered to take the lead in coordinating activities in the Area. 

· Visits shall be made as necessary (no less than once every five years) to evaluate whether the Management Plan is effective and to ensure management measures are adequate. 

· Additional guidelines for the conduct of activities within the Scientific Zone are found in the Appendix. 

4. Period of designation

Designated for an indefinite period. 

5. Maps and photographs

· Map 1——Location and Topography, general map of the Area, with full extent of the ASMA and location on the Antarctic Continent

· Map 2——Management Zones and Sectors, with detail of sector intersections

· Map 3——Kunlun Station, Management Zones and Sectors, with designated aerial paths and vehicle routes
· Map 4——Kunlun Station, with infrastructures present
6. Description of the Area

Kunlun Station is located in Dome A area, its geographical position is at 80°25′01″S, 77°06′58″E. An area of approximately 19,764 km² encompassing the Station and long-term research and monitoring sites is designated as an Antarctic Specially Managed Area (hereafter referred to as the ‘Area’) to manage human activities in the region for the protection of scientific, environmental and logistical values.

6(ⅰ)Geographical coordinates, boundary markers, and natural features

The boundary of the Area are part of circles around Kunlun Station with a center point of the GPS station, which locates in front of the main building of Kunlun Station and the geographical position is at 80°25′01″S, 77°06′58″E, and radius of 120 km (for the Clean Air Sector) and 10 km (for the Buffer Zone) and 30 km (for the other two sectors of the Scientific Zone). These zones and sectors are next to each other in order. Another Zone, the Operational Zone, is a rectangular area and located between them. 

6(ⅱ)Restricted and managed zones within the area

This Management Plan established three types of zones within the area: Operational, Scientific and Buffer. The objective of this zoning concept is to better manage and coordinate the activities in the Area. The Operational Zone is for the logistics support of science and other human activities. The Scientific Zone includes three sectors where scientific research occurs. The Buffer Zone is to keep the routes access to the Area, by air and by land, stay within a certain area and separate the Clean Air Sector and the Quiet Sector to avoid mutual interference. The specific guidelines for the conduct of activities of each zone are in detail in the sections below and in the Appendix. A new zone or zone type may be considered by the National Program(s) operating in the Area as the need arises, and those on longer needed may be delisted, zoning updates should be given particular consideration at the time of Management Plan reviews. 

6ⅱ(a)Operational Zone

The Operational Zone has been established to contain primary human activity in the Area which includes science support activities, main station services (e.g. living facilities), roads and airstrip, active radio transmitting antenna field, etc. Scientific activities may be conducted in the Operational Zone if they will not be in conflict with operational activities. 

The Operational Zone is a rectangular area of 4 km × 3 km which locates in the center of the Area and neighbors the other zones and sectors and contains the main building and other facilities of Kunlun Station. The occupation area of this Zone is 12 km². Map 3 and 4 show the location of the Operational Zone and infrastructures present in Kunlun Station in the Area. 

The following management activities should be undertaken for the Operational Zone:

· Substantial and repeatedly used facilities, aerial approach paths, and materials/supplies stores should be located within the boundaries of the Operational Zone；
· Standard operating procedures for activities in the Operational Zone by the National Program(s) operating in the Area should be adopted and made available to persons visiting the Area where deemed appropriate by the National Program(s) operating in the Area;

· Contingency plans for emergencies should be developed where deemed appropriate by the National Program(s) operating in the Area;

· Waste minimization and management should be considered in the planning and maintenance of activities within the Operational Zone and all waste should be stored securely and then be removed from the Area to the utmost extent;

· Alternative energy sources and energy efficiency should be considered in the planning and maintenance of activities within the Operational Zone;

· Radio transmitting equipment of which the transmitted power is greater than 100W should be grouped in the active radio transmitting antenna field due to safety concern. It’s not allowed to enter into the active radio transmitting antenna field without permission from the operator; 

· The installation of any new structures or modernization of existing structures in the Operation Zone may from time to time be necessary. The National Program(s) operating in the Area should review and coordinate any plans for construction or installations to ensure that the impact on scientific activities is minimized. 

6ⅱ(b)Scientific Zone

The Scientific Zone has been established to protect the unique scientific values in the Area from the interference from sound, light, electricity, vibration, EMI, atmospheric pollutant and visual obstruction associated with human activities. The Objective of the Scientific Zone is to keep the science observation and study activities present and in the future from disturbance. 

The following management activities should be undertaken for the Scientific Zone:

· Standard operating procedures for activities in the Scientific Zone should be adopted and updated as deemed necessary by the National Program(s) operating in the Area; 

· To satisfy the particular science needs, the Scientific Zone is further divided into three sectors which named as the Clean Air Sector, the Quiet Sector and the Dark Sector. The Clean Air Sector is mainly used for the scientific activities such as the monitoring of environmental background which require the environment components of air, snowfall and snow accumulation not be contaminated. The Quiet Sector is mainly used for the scientific activities such as the passive receiving of radio transmission, seismic wave and electromagnetic signals. The Dark Sector is mainly used for the scientific activities such as astronomical observation and the space physics, atmospheric physics study which will passively receive weak optical signal. Entry to these sectors should not interfere with scientific activities. The Scientific Zone Sectors are detailed listed in the Appendix with locations, boundary descriptions and guidelines for conduct in the individual Sectors. Map 2 and 3 show the location of the Scientific Zone Sectors; 

· Non-scientific personnel and activities should as much as possible avoid entry to the Scientific Zone. 

6ⅱ(c)Buffer Zone

The Buffer Zone has been established to keep the routes access to the Area, by air and by land, stay within a certain area and separate the Clean Air Sector and the Quiet Sector to avoid mutual interference as required. This Zone is mainly used for preventing the impact of magnetism, vibration, noise and electronic radiation on observation activities in the Quiet Sector and preventing the impact of pollutants from aircraft and other sources on measurements of atmospheric composition (e.g. aerosol) and measurements of contaminants in ice and snow to ensure the accuracy of observation. 

Buffer Zone extends out to 10 km from Kunlun Station with a central angle of 107°. The azimuth of the boundary line on each side is 303° and 50°. The geographical position of the two endpoints of the fan-shaped arc is at 80°22′04″S, 76°40′02″E and 80°21′33″S, 77°31′32″E respectively. The occupation area of the Buffer Zone is 93 km². The vehicle route access to Kunlun Station lies in the Buffer Zone, and Dome A stands within this Zone. Map 2 and 3 show the location of the Buffer Zone and aerial approach path and the vehicle route access to Kunlun Station. 

The following management activities should be undertaken for the Buffer Zone:

· Principally, the equipment which is of electromagnetic, magnetic, big noise, intense vibration and great radio radiation and will have impact on observation activities in the Quiet Sector should not be installed in the Buffer Zone; 

· Principally, the equipment which will produce the emission of dust, gas, scraps and chemical pollutants should not be installed in the Buffer Zone. 

6(ⅲ)Structures within and near the Area

Structures, airport, roads and some scientific facilities within the Area are identified on Map 4. Various structures have been installed in succession in the Area since 2009 according to the construction plan of Kunlun Station, all were constructed by China. No building should be entered without permission from the National Program(s) operating in that building. For restrictions on access to specific structures and their surrounding areas, see detailed descriptions in the Appendix of this plan. Presently, construction phase Ⅱ of Kunlun Station is close to completion. 

When the construction of Kunlun Station is completed, the total area of buildings on site will be approximately 387 m², which consists of the main building and the garage. The main building will occupy 327 m² and be divided into living room, working area, and logistical support quarter. The garage will be 60 m² and hold two snowmobiles, for parking and maintenance. 

In addition, there will have mobile emergency facilities of 84 m² in Kunlun Station, including emergency power module, emergency living cabin and emergency accommodation. And there will have 16 mobile jet fuel storage tanks on sledges of 15 m³ each which could store up 10.8 tons of oil. The transportation tools such as snowmobile and the auxiliary equipment such as snow shovel, snowblower and crane will also be supplied to Kunlun Station. 

The airstrip locates 2 km northeast of the main building which is 4000 m long and 50 m wide and is used for the take-off and landing of fixed wing aircraft. Guiding signs are erected. Map 4 shows the vehicle route access to Kunlun Station.

As for scientific facilities and the auxiliary equipment, a deep ice core drilling field has been built which locates 60 m northeast of the main building and is 40 m long and 6 m wide under the snow surface. The storage and treatment field is beside of the drilling field which is 40 m long and 5 m wide. Some small-sized equipment for astronomical observatory and their supporting power and communication system locate 100 m and 300 m respectively west of the main building. There has a meteorological gradient observation tower of 30 m high which is along with the observatory. A meteorological observation station of 5 m high and some astronomical observation equipment from China-Australia cooperation are placed at the highest point of Dome A. And there has a seismometer (80.4°S, 77.1°E) in the Quiet Sector from which a magnetometer is 1 km of distance. 

6(ⅳ)Location of other protected areas within the Area

None. 

7. Code of Conduct

The Code of Conduct in this section is the main instrument for the management of activities in the Area. It outlines the overall management and operational principles for the Area.

7(ⅰ)Access to and movement within the Area

Presently, access to the Area is primarily by overland vehicle traverse and fixed wing aircraft. Occasional access to the Area is possibly made by helicopter, on foot, or by ski. Entry into the Area is permissible, but notification must be given to the National Program(s) operating in the Area prior to entering the Area. Though Coordination with National Program(s) operating in the Area is required, it in no way implies liability of the said National Program(s) operating in the Area for any accident or injury at any time. 

The approach of vehicle should be made along a route of approximately 77°E and north of Kunlun Station to avoid the Clean Air Sector, the Quiet Sector and the Dark Sector (during the austral winter season). Pedestrians and ski approach to the Area should not cross the Clean Air Sector and avoid the Quiet Sector and the Dark Sector as much as practicable. 

National Program(s) intending to fly into the Area should coordinate with National Program(s) operating in the Area to ensure there will be no conflicts with ongoing activities. Entry to the Area by air should use the airstrip for take-off and landing in the Operational Zone and from northwest direction to avoid the impact on the Clean Air Sector, the Quiet Sector and the Dark Sector. Advance planning and communication with confirmation at least 24 hours prior to arrival is necessary so that National Program(s) operating in the Area could afford assistance. Pilots approaching the Area should notify Kunlun Station communications 30 minutes prior to landing and confirm again their approach 10 minutes before landing. 

Movement within the Area should be on foot or by vehicle. Vehicles and pedestrians should stay on marked trails if there has and avoid all observation facilities as much as practicable if there hasn’t. The airstrip should not be crossed unless absolutely necessary. 

Please refer to the Appendix of this management plan for additional movement and access guidelines in the Sectors. 

7(ⅱ)Activities that may be conducted in the Area

There has no restriction on activities that could be conducted in the Area on the condition that all these activities should be conducted in such a manner as to minimize impacts on the environment and consistent with this management plan. Activities should be conducted as energy efficient manner as possible and renewable energy should be used as much as practicable to minimize fuel usage. 

7(ⅲ)Installation, modification, or removal of structures

The installation of new structures, or modification or removal of existing structures should be reviewed by the National Program(s) operating in the Area. 

Care should be exercised when locating and establishing installations to minimize their impact on the environment. Consideration should be given to maximizing the use of existing facilities or sharing those of other programs before new facilities are constructed, and the footprint of all installations should be kept to the minimum practicable. Past installation sites should be re-used where possible and appropriate. Permanent and semi-permanent non-scientific structures should not be installed outside of the Operational Zone. 

All installations should be maintained while operational and removed when no longer necessary. The information of all new structures should notify the National Program(s) operating in the Area to reduce mutual interference or overlapping construction. 

7(ⅳ)Field camps

It is recommended that field camp not be established as much as possible due to safety concern that the Area is of very low temperature and oxygen deficit. Field camps should generally only be established when the work they are intended to support cannot be accomplished practically by access from within the Operational Zone. Field camps should not be established in the Clean Air Sector. 

Care should be exercised when locating and establishing field camps to minimize their impact on the environment. Consideration should be given to maximizing the use of past or existing field camp sites, or sharing those of other programs before new field camps are established, and the footprint of all field camps should be kept to the minimum practicable. 

All field camps should be maintained while operational and removed with all materials and equipment when no longer necessary. Solid wastes including human wastes should be removed with field camps to the maximum possible. 

The coordinates of field camp sites should be recorded, with information provided to the responsible National Program(s) and then shared by the National Program(s) operating in this Area.

7(ⅴ)Taking or harmful interference with native flora or fauna

Not applicable.

7(ⅵ)Collection or removal of material found in the Area

Aside from removal of snow and ice and other samples for scientific purposes or for drinking water supply and cooking water during expeditionary activities, Nothing should be removed from the Area that was not brought in by the expeditioners themselves, unless approved by the National Program(s) operating in this Area or mandated (i.e. for environmental protection purposes). 

7(ⅶ)Waste management

For the National Program(s) operating in this Area:

All waste should be removed from the Area with the following exceptions: human waste and liquid from bathing, laundry and dishwashing. 

Human waste, garbage disposal waste, liquid from bathing, laundry and dishwashing may be disposed by standard procedure, then deposited into deep sewer bulbs, or disposed of by other methods in accordance with the Protocol. 

7(ⅷ)Requirements for reports

All National Programs, and other individuals or organizations intending to visit or conduct research in the ASMA should contact Chinese Arctic and Antarctic Administration (CAA) in advance of the activity to allow for coordination of planned activities with ongoing activities in the Area. CAA will maintain reports of activities in the Area to the maximum extent practicable and made available to interested Parties. 

In accordance with Article 10 of Annex Ⅴ to the Protocol, arrangements should be made for collection and exchange of activity reports. 

8. Provisions for the exchange of information in advance of proposed activities

In addition to the normal exchange of information by means of the annual national reports to the Parties of the Antarctic Treaty, and to SCAR and COMNAP, Parties operating in the Area will exchange information annually. 

9. Supporting documentation

Additional guidelines for activities in the ASMA are found in the Appendix of this management plan. Other materials may be available upon request from CAA. 
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APPENDIX

Additional Guidelines for the Scientific Zone

The Scientific Zone includes three sectors which named as the Clean Air Sector, the Quiet Sector and the Dark Sector. The Clean Air Sector is to protect the special configuration of snow accumulation and surface microtopography in Dome A and keep clean air, snowfall and snow accumulation not being contaminated from interference by human activities and will be used as comparative region of environmental background. The Quiet Sector is mainly used for scientific activities such as absolute gravity measurements, magnetic observation and passive receiving of radio transmission, seismic wave and electromagnetic signals. The Dark Sector is mainly used for the scientific activities such as astronomical observation and the space physics, atmospheric physics study, which will passively receive weak optical signal. Below are descriptions of the objectives of and special guidelines for activities in each sector of the Scientific Zone. For ease of description, all the Sectors are nearly fan-shaped area and originate at the GPS station which locates in front of the main building of Kunlun Station. The Scientific Sectors and their guidelines apply to the area beyond the Operational Zone out to the edge of the ASMA. 

1. CLEAN AIR SECTOR

The Clean Air Sector is established to protect the special characteristics of snow accumulation and surface microtopography in Dome A and preserve the primitive environment for sampling of clean air, snow and firn. It will be used as comparative region of environmental background. The Clean Air Sector is situated upwind of the prevailing wind direction in the Area. The natural conditions of the Clean Air Sector allow for continuous measurement of constituents of atmosphere, snow and ice far from anthropogenic inputs, availing this Sector becomes a best observation area for environmental and atmospheric background parameter. 

Geographic Boundaries of the Clean Air Sector

The Clean Air Sector is separated from the Quiet Sector by the Buffer Zone and neighbors the Dark Sector and the Operational Zone. The Clean Air Sector extends out to 120 km from Kunlun Station with a central angle of 150°and ends at the nearest contour line of 3900 m. The azimuth of the boundary line on each side is 50° and 200°. The geographical position of the two endpoints of the fan-shaped arc is at 79°41′37″S, 81°43′17″E and 81°25′08″S, 74°39′10″E respectively. The occupation area of the Clean Air Sector is 18,850 km². 

Additional guidelines for the Clean Air Sector

· This Sector is very sensitive to the interference by human activities as being used as comparative region of environmental background and protected area of characteristics of snow accumulation and surface microtopography and clean air. Only scientific activities which cannot be conducted in other sectors could be implemented in this Sector. No entry to the Clean Air Sector without the purpose of the abovementioned scientific activities. 

· Facilities and equipment which produce dust should not be installed or placed upwind of the Clean Air Sector. 

· Movements in the Clean Air Sector could be on foot or by vehicle. The National Program(s) operating in the Area will document all pedestrian/surface vehicle excursions into the Clean Air Sector. 

· Aircraft should avoid flying above the Clean Air Sector as much as practicable. 

· Permanent observation facilities should not be installed in the Clean Air Sector as much as possible.

· Activities, structures, and instruments located within the Clean Air Sector should not interfere with projects already established, except as specifically authorized by the appropriate National Authority. 

· Only environment-friendly light vehicle with low power is allowed to use in the Clean Air Sector. The tyre or track of the said electromobile should be of high chemical stability.

· Personnel entering into the Clean Air Sector are required to wear cleanroom garment and shoes. The number of personnel entering into the Clean Air Sector should be reduced to the minimum. 

· The scope of activities in the Clean Air Sector should be limited as much as possible. The route should be marked with vertical rod. The route for entry should be chosen when withdrawing from this Sector after the completion of activities. 

· Transit within the Clean Air Sector is prohibited with the exception of emergency. 

2. QUIET SECTOR

The Quiet Sector is established to avoid noise, vibration of equipment and EMI and create good environment for observation of seismic, electromagnetic and radio communication which is sensitive to vibration and EMI. The observation equipment in the Quiet Sector should keep certain distance with those in the Dark Sector to avoid mutual interference. 

Geographic Boundaries of the Quiet Sector

The Quiet Sector is separated from the Clean Air Sector by the Buffer Zone and neighbors the Dark Sector and the Operational Zone. The Quiet Sector extends out to 30 km from Kunlun Station with a central angle of 50°. The azimuth of the boundary line on each side is 253° and 303°. The geographical position of the two endpoints of the fan-shaped arc is at 80°29′31″S, 75°33′39″E and 80°16′05″S, 75°47′00″E respectively. The occupation area of the Quiet Sector is 393 km². The Treaty parties may consider changes to this Sector in the future, if there is scientific or operational need. 

Additional guidelines for the Quiet Sector

· The scientific activities in the Quiet Sector require quiet condition and Electromagnetic silence condition so that wired communication is preferable and wireless communication should only be used in the event of emergency. 

· In principle, the equipment which is of electromagnetic, magnetic, big noise, intense vibration and great radio radiation and will have impact on observation efficiency in the Quiet Sector is not allowed to enter into this Sector. 

· The active radio transmitting equipment should be as far as possible from the Quiet Sector. 

· Structures that potentially may be buffeted by the wind, producing extraneous detectable vibrations should be located below the snow surface. Structures being installed in the Quiet Sector should keep certain distance from each other to avoid mutual interference. 

· All instrumentation for geophysics observation located in the Quiet Sector must meet the quiet criterion established by the National Program(s) operating in the Area. 

· All instrumentation for geophysics observation located in the Quiet Sector shall be remotely operable, particularly during the austral winter. 

· Any individual or organization wishing to establish an experiment within the Quiet Sector must coordinate with the National Program(s) operating in the Area. 

· Entry to the Quiet Sector by motorized vehicles is prohibited with some exceptions of scientific or logistical purposes. In the case of exceptions, the vehicle should keep distance from the structures as much as possible to avoid weakening the efficiency of observation. 

3. DARK SECTOR

The Dark Sector is established to keep the light pollution to a minimum so that astronomical observation and the significant study of astrophysics, space physics, and atmospheric physics could be in progress. 

Geographic Boundaries of the Dark Sector

The Dark Sector neighbors the Clean Air Sector and the Quiet Sector and the Operational Zone on each side, and structures in the Dark Sector shall keep an appropriate distance from them to avoid mutual interference. The Dark Sector extends out to 30 km from Kunlun Station with a central angle of 53°. The azimuth of the boundary line on each side is 200° and 253°. The geographical position of the two endpoints of the fan-shaped arc is at 80°40′08″S, 76°32′58″E and 80°29′31″S, 75°33′39″E respectively. The occupation area of the Dark Sector is 416 km². The South High Point locates in the Dark Sector. 

Additional guidelines for the Dark Sector

· Telescopes and other scientific instruments that are light and EMI sensitive should be contained in the Dark Sector. 

· The experiments conducting in the Dark Sector must not produce light, EMI and vibration which will weaken the efficiency of observation. 

· Light pollution and smoke dust pollution should be avoided in the Dark Sector. 

· Installing supporting instruments for the scientific activities in the Dark Sector is permissible and is required to follow the general guidelines as other instruments. 

· Non-scientific personnel should avoid entering into the Dark Sector. 

· If illumination is necessary, light should be shed on the ground, straight light on the observation equipment is strictly prohibited.
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