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Summary:  Chinese 1st lunar orbiter Chang’E-1 is 

playing an important role in selenodetic explorations, by 
means of modeling topography with laser ranging as well as 
improving gravity field model with radio matric tracking 
data. After carefully checking and validating the laser and 
tracking data, new topography and gravity model have been 
estimated.  The new gravity model using Chang’E-1 data can 
success SGM100 model at long wave length with a factor of 
two. Also, using the new developed lunar topography model 
and gravity model of Chang’E -1, some middle scare surface 
characteristics and old mascon basins and craters have been 
newly identified and discovered. 

Introduction: China’s lunar exploration program 
features three mile- stones, “orbiting”, “landing” and 
“returning”. In 1st phase, Chang’e-1, a lunar orbiting 
spacecraft, will be launched to mapping the global 
Moon. The Chang’e-1 lunar orbiting project was in-
itiated in 2004. With key technical problems solved 
and a prototype model developed, the project moved 
into flight model production in 2006. It was launched 
in October, 2007, and impacted on the surface of the 
Moon on March 1st, 2008.  Spacecraft platform is 
based on the DFH-3 communications satellite. Mature 
technologies and experiences from related satellite 
missions have been fully inherited and utilized. The 
Chang’e-1 orbiter has four science objectives: to ob-
tain 3D images of lunar surface, to analyze the distri-
bution of elements on the surface, to evaluate He-3 
resources and other characteristics, and to detect the 
space environment around the moon.  To cover them, 
orbiter carries six kinds of payloads: 

1) Optical Imaging System  
  CCD Stereo Camera  
  Interferometer Spectrometer Imager 

2) Laser Altimeter  
3) Gamma/X-Ray Spectrometers  
4) Microwave Detector 
5) Space Environment Monitor System  

 High-Energy Solar Particle Detector 
 Low-Energy Ion Detector  

6) Payload Data Management System 
 

Lunar global DEM by LAM:  Laser Altimetry Mod-
ule(LAM) is a key payload to study the lunar topogra-
phy on board the mission[1]. The specifications are list 
in Table 1. 

LAM obtained about 10 million range measurements. 
We use 1st two months data, about 3million range 

measurements[1] with careful calibration to produce a 
global topographic model of the Moon with improved 
accuracy, named CLTM-s03[2] as updated version of 
CLTM-s01, see Figure4. This new topographic model 
has an vertical accuracy of approximately 30m and a 
spatial resolution of 0.25o(~7.5km). Comparing with 
the CLTM-s01 model there are 3 kinds of updating: 1) 
POD is based on new gravity model, which can im-
prove the range by 10~15meters. 2) Time tag drift of 
the LAM clock is removed, which can improve the 
range  the range by 1~1.5 meter. 3) a constant bias of 
LAM about 145meter removed[2]. 

Table 1 Chang’E-1 LAM Instrument Characteristics 

Characteristics  Values  
Footprint  <Φ200m  

Wavelength  1064nm  
Energy  150mJ  

Width of Laser Pulse  5~7ns  
Repeat rate  1Hz  

Telescope diameter 140mm  
Distance resolution  1m  

Distance error  5m  
Weight  15.7Kg  
Power  35W  

 

 
Figure 1. Lunar Global DEM by LAM  

 
 

Improving Lunar Gravity Field：Using Chang’E-1 
orbital tracking data, and combining with orbital track-
ing data of SELENE, Lunar Prospector and historical 
spacecrafts, a high accuracy lunar gravity field model 
CEGM02 is solved[3]. Analyses show that Chang’E-1 
orbital tracking data contribute to long wavelength of 
lunar gravity field. The comparison between 
SGM100h and CEGM02 shows the later one is twice 
accuracy below degree 5.  
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Figure 2. Power law spectra of lunar gravity models 
 

New Discovered Mascon Bason  CLTM-s01 and 
CLTM-s03 identified several new surface specifica-
tions[4], includes a basin and a crater in farside, and a 
volcano in nearside. They are listed in Table 2. 
Chang’E-1 orbital tracking data, and combining with 
orbital tracking data of SELENE 

Table.2 Specifications for New Features 
NAME Lat. oN Lon. oE Scale km 

Guanghangong Basin 25 191 470 
Wugang Crater 13 189 190 
Yutu Volcano 14 308 300 

 

 

 
Figure 3. Topograpy(b) and Bugour gravity(c) of newly identi-

fied Guanghangong mascon basin. 
 

  We combine the new topography model CLTM-
s03 with the new gravity model CEGM-02 so as to get 
lunar Bugour gravity anomaly. Based on the new Bu-
gour anomaly, we identify more than a dozen of mid-
dle scale mascons area, including the new identified 
farside ancient Guanghangong basin. The local topo-
graphy and Bugour gravity of the Basin are shown in 
Figure 3, the gravity difference between the center and 
rim reaches about 300mGal. Further analysis work is 
undergoing by using Chang’E-1 data, so as to retrieve 
more useful information for selenodetic study. 
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