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Summary 

On January 11, 2007, China launched a ballistic missile from Xichang Space Launch Center.  The payload was a kinetic kill vehicle 

(KKV) that collided with a non-operational Chinese weather satellite, the Fengyun-1C (FY-1C), at an altitude of 863 km (534 

mi), completely destroying the satellite.1 This is known as a direct ascent antisatellite (ASAT) attack, where the KKV does not 

enter into orbit but instead travels through space on a ballistic arc. The destruction created a cloud of more than 3,000 pieces 

of space debris, the largest ever tracked, and much of it will remain in orbit for decades, posing a significant collision threat to 

other space objects in Low Earth Orbit (LEO). 

The Satellite2 

The Fengyun 1 (FY-1) series represents China’s first meteorological 

satellite system. Between 1998 and 2005, China launched a total of 

four FY satellites into Sun-synchronous orbits (SSO), FY-1C through 

FY-1D, with an average altitude of 900 kilometers and an inclination of 

99°. The FY-1C and its support systems were designed and developed by 

the Shanghai Satellite Engineering and Research Centre of the China 

Academy of Space Technology (CAST), and FY-1’s payload was developed 

by the Shanghai Technical Physics Institute of the Chinese Academy 

of Sciences.  

The Missile 

The Chinese ballistic missile used for the 2007 ASAT test was labeled the SC-19 by the U.S. military, and is believed to be a 

modified version of the DF-21 two-stage, road-mobile, solid-fuel, medium-range ballistic missile (MRBM), also known as the 

CSS-5.3 The DF-21 has a nominal ballistic range of 2,500 km for a 600 kg payload, which if it was used means the SC-19 has a 

rough upper altitude limit of 1,000 to 1,200 km when used as a direct-ascent ASAT.  Other reports have indicated that the 

ballistic missile could have been a modified KT-1, a commercial derivative of the DF-21.  However, the accuracy of this claim is 

doubtful given that the KT-1 was never successfully flight tested and may have been abandoned.3  

The Kinetic Kill Vehicle 

Little is publicly known about the KKV used to destroy the FY-1C.  Experts estimate that the KKV weighed approximately 

600 kg.4 There is some evidence that the development of a KKV stretches back to the original Chinese anti-ballistic missile 

(ABM) program started in 1964, and that the project split into two branches, one for ABM and one for ASAT, in 2002.5   
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The Space Debris Created by the Test 

The KKV collided with the FY-1C at a relative velocity of 

over 32,400 km/hr.  Although there were no explosives 

on board the KKV, the force of the impact completely 

destroyed the satellite.  In hypervelocity impacts such as 

this ASAT test, normally solid objects behave like liquids.  

Thus, the FY-1C and KKV effectively passed through each 

other, and the resulting cloud of debris fragments from 

each object continued largely in the same direction and 

velocity as before. 

Within minutes after the collision, the debris cloud started 

to spread around the satellite’s original orbit.  Ten days 

after the ASAT test, the debris had spread throughout the 

entire orbit, resulting in a “ring” of debris around the 

Earth.  Three years after the test, the debris has spread 

out even more, effectively covering much of LEO. 

As of mid-September, 2010, the U.S. military’s Space 

Surveillance Network (SSN) has tracked a total of 

3,037 pieces of debris from this event, 97% of which 

have remained in orbit.6  Scientists estimate more than 

32,000 smaller pieces from the event are currently 

untracked.  The debris from the destruction of the FY-1C 

currently spreads from altitude as low as 175 km and as 

high as 3,600 km.6  This is the largest debris cloud ever 

generated by a single event in orbit. 
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Simulation of the ASAT test 5 minute after impact 1 

Distribution of the FY-1C debris as of 1 Sept 2010 6 



 

 

The Impact of the Test Debris on Operational Satellites 

According to Celestrak, on January 22, 2007, there 

were 2,864 active or inactive satellites in Earth orbit 

with known positional data.7  Of these, 1,899 pass 

through the regime now affected by the debris from 

the Chinese ASAT test—fully two-thirds of all payloads 

in Earth orbit.7 The first acknowledged maneuver to 

avoid a piece of debris from the Chinese ASAT test 

occurred on June 22, 2007, when flight controllers at 

NASA's Goddard Space Flight Center briefly fired the 

thrusters on their TERRA satellite to avoid a seven 

percent chance of being struck the following day.8 

On October 10, 2007, a detailed analysis of the FY-1C 

debris being tracked predicted that just over six 

percent of the debris (136 pieces) will have reentered 

the Earth’s atmosphere by 2017 and 79 percent will 

still remain in orbit until about the year 2108.7   
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Predicted lifespan of FY-1C debris on orbit7 

Evolution of the debris cloud from a kinetic kill ASAT attack 9 


