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Table 1 The comparison of forward and return altitude difference average errors A1 and A2 and
their standard error befor and after atmospheric vertical refraction correction mm
1 2 3 4 5 6 7 8 9 m ‘g
A~8 Al -4.80 -5.00 -5.80 +5.70 -5.20 -5.20 -0.80 -4.50 -4.60 +4.83 B =836
n=9 A2 -2.70 +0.50 -0.30 -0.80 -0.10 +0.45 -0.05 -1.45 -1.95 +1.26 §=271.6m
A~12 Al -5.40 -6.00 -4.80 -6.20 -5.80 -2.00 -3.40 +5.01 B =11°45
n=17 A2 -4.85 -2.95 -3.10 -5.55 -5.05 -2.10 -1.70 +3.88 §$=274.3m
B-~8 Al -2.20 -1.70 -1.60 -1.25 -1.70 +1.72 B =15°50'
n=>5 A2 -0.65 -0.70 -0.70 -0.85 -1.20 +0.84 S§=150.8m
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Atmospheric Vertical Refraction Correction for Triangular
Altitude Survey according to Atmospheric Temperature Change Rate

Pan Songqing Zhang Shushou
College of Civil Engineering Hohai Univ. Nanjing 210098

Abstract  Different atmospheric temperature gradients can bring about different atmospheric vertical refraction. The light
refraction along the surveying distance can be divided into four types on the basis of different atmospheric temperature
gradients on two-half surveying distance minus — 0.0342. The four types have different influence on average forward and
backward triangular altitude difference. This paper presents a method about atmospheric vertical refraction correction for
triangular altitude survey according to atmospheric temperature change rate between two-end points and three points from
17/4S 1/2S 3/4S and simulates curves of the second degree of atmospheric temperature gradients along two-half
surveying distance by mathematics. The method is applied to all the four types of atmosphere vertical refraction. The
experiment bears out that by surveying atmospheric temperatures of two-end points and three-salient points at the same
time it is possible to obtain the atmospheric temperature change rate for different regions of surveying distance and to
make the atmospheric vertical refraction correction for observed value of triangular altitude survey. The standard error of
forward and backford altitude difference average value of triangular will reduce about 50% obviously the method can cut

down the influence on triangular altitude survey due to atmospheric vertical refraction.

Key words triangular altitude survey atmospheric vertical refraction atmospheric temperature gradient atmospheric

temperature change rate along surveying distance





