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Fig.1 Principle of trigonometric leveling
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Fig.2 Trigonometric leveling method by setting station in the middle

of water gauges
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Tablel Statistics of ranging accuracy estimation
EER -3 U3
sim

myy/mm m,/mm myy/mm mgy/mm m,/mm
10 1.01 1.01 2.02 1.5 2.52
20 1.02 1.02 2.04 1.5 2.53
50 1.05 1.05 2.10 1.5 2.58
100 1.10 1.10 2.16 1.5 2.63
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Table2 Estimation of accidental mean square errors of height differences between two sets of total station measuring

[63

i 1° 20 5° 10° 15° 20° 25° 30° SE n 3V /mm
10 0.6 0.7 0.8 12 1.6 2.1 26 3.2 2 42
20 0.7 0.9 1.0 13 1.7 22 2.7 33 3 52
50 1.1 12 12 15 1.9 2.3 28 34 6 74
100 2.0 2.0 2.1 22 2.5 2.8 3.2 3.7 9 9.0
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Table3 Estimation of mean square error of two sets of total station measuring

/. “ 1° 2° 5° 10° 15° 20° 25° 30° VR n 0.75V n /mm
10 0.3 0.3 0.4 0.6 0.8 1.0 13 1.6 2 1.1
20 0.4 0.4 0.5 0.6 0.8 1.1 13 1.6 3 1.3
50 0.6 0.6 0.6 0.8 0.9 1.2 1.4 1.7 6 1.8
100 1.0 1.0 1.0 1.1 1.2 14 1.6 1.9 9 2.3

TE 2 i 2 Wil BRI 2E

IKAE R A R B RGBE , S8 4 A IV BOR 20562 vl
Fr Rl X 2 bR rh iR e kA T T A5, b Tl
BRI, 5 1 b AR R AR 22 AN K 32 IR 8] A1 i R
il , RTEARRIA

3 TARSEER

Skt 25 U UE i FH bk A i AN P Rl B R A T R
= A R K R 2% J00RG B2, BE HUBR M K SOk
GV R T RN s | A0 | DRI AR I AR KK
R TIE: AR RIETT 45 AR FEAKHE S i KRR
i 5~20m, fHFHPRAS TS09 Axuf{ (1"K5 1 )4 ik vk
T2 A [l [R) A AR R NAT730 Sepkafd S (B 1

TEIRMAR AR R 2E 1.5mm ) 4% I8 — 28K izl 1 2R ik
PR G AR

I 4 PRI CR SORS RERE | 2 e
ATRE

(1) A S PSS S A 2ty SO0 [m] o 2 5 2
LA A [0 i 22 0 h iR 2RI AR — 0 /N T A
[Fi) B A ) K HED AR AL, B/ N TRV fe
22 10mm (KNI 11 350 )

(2) 8 3t 4l S 00 ] g 25 2SR MU 4 24 L iy
ZE (AR IR 22K 2.9mm, RV LA /N B 28 R i
R AT SRR = 257K E 3mm AYRR 22 , 2L T PU45oK
i Smm AYBRZE ; Al 2 I IA] g 22 (AR AR Th iR 22 AL

F4 KRERSERRREESIT

Table4  Statistics of zero point evaluation of water gauges and its precision
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Method and Practice of Trigonometric Leveling by Setting Stations in the Middle of Water Gauges
YANG Xiaoming', LIU Hui?>, GAO Feng’, REN Yi’, XU Xiaolei’

(1. Anhui Provincial Bureau of Hydrology, Hefei 230001, China; 2. School of Resources and Environmental Engineering, Anhui
Unwersity, Hefei 230601, China; 3. Chuzhou Bureau of Hydrology and Water Resources of Anhui Province, Chuzhou 239000, China)
Abstract: The fourth grade leveling is generally used in the zero point elevation survey of water gauge in hydrologic survey, but it
is usually restricted by the topographic relief on site, which is difficult to implement and has low efficiency. Based on the working
requirements of basic hydrological stations and the principle of trigonometric leveling, this paper proposed a new method of
trigonometric leveling by setting station in the middle of water gauges for zero point measuring, and analyzed the main influencing
factors. The accuracy was evaluated according to the error propagation law. At last, a engineering practice was carried out by
taking five groups of water gauges of three stations including Chuzhou hydrological station as an example. The results show that the
accuracy indexes of the new method are superior than that of the fourth grade leveling, which can meet the specification
requirements.

Key words: zero point of water gauge; trigonometric leveling; mean square error; intermediate station method; accuracy evaluation



