












 
Fig. 4 Schematic diagram of layout of survey lines in underwater topographic survey area 

 
Model DM-150 fixed-wing UAV-carried Canon EOS 5D MARKIII camera takes aerial photos 

and collects data, and the focus of camera mirror is 34.37mm. Within the survey area, the highest 
and the lowest absolute elevation is about 441m and 75m respectively, the designed resolution is 
8cm, aerial photo scale is 1: 12480, the designed relative flight height is 436m, the forward overlap 
is 75%, the lateral overlap is 50%, the flight coverage is 30km2, totally 20 strips are covered and 
2152 pieces of original pictures are taken. At encryption of the aerial triangulation, the relative 
orientation points are evenly distributed, the standard error and the maximum error in relative 
orientation is 8 m and 16 m respectively. After absolute orientation, the residual of basic 
orientation points, the inconformity of surplus control points and the deviation between common 
points conform to the specification, and Table 1 is the statistic report of control points. The plane 
standard error and the elevation standard error of DLG conform to the DLG production 
specification at scale 1:2000. 

Table 1 Precision of aerial triangulation                   Unit: m 
Statistic content Standard error  The maximum The minimum  

Control point 
X 0.21 -0.46 0.11 
Y 0.15 0.44 0.12 
Z 0.13 0.31 0.11 

Check point 
X 0.28 -0.61 0.15 
Y 0.29 0.52 0.14 
Z 0.58 -0.93 0.19 

Integrate the underwater topographic data with the topographic data, abstract the contour and 
elevational point data, with ArcGIS software form reservoir topographic DEM data, on basis of the 
designed elevation (assumed water level) calculate the corresponding capacity, and plot the 
elevation-capacity curve of the reservoir area (shown in Fig, 5). 
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Fig, 5 Elevation-capacity curve of reservoir area 

Conclusions  

In Zhejiang, the reservoirs are usually built in geomorphic-complex mountainous areas, 
manual survey of the topographic data of the reservoir bank is very difficult and highly dangerous, 
and the work efficiency is rather low. With fast development of UAV aerial technology, this 
technology is widely used in large-scale topographic survey mapping fields, especially in operation 
in difficult areas and for urgent response, which eliminates the insufficiency of the traditional 
survey method. With constant maturating and perfection, the multi-beam bathymetric technique is 
widely used in underwater topographic survey. Here, a method combining multi-beam bathymetric 
technique with UAV aerial technology is proposed to acquisition the reservoir underwater and land 
topographic data. This method can fast, correctly and easily acquisition the reservoir underwater 
and land topographic data and is successfully applied in the capacity survey project of Pujiang 
Tongjiqiao Reservoir, which eliminates the trouble of impossible survey for difficult area usually 
encountered by the traditional survey method, improves the work efficiency, saves the cost, and 
provides a solution for survey of reservoir capacity. 
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