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Tablel The specification for GPS surveys
¢ (GPS) y GB/T18314-2009
€ e CJJ 73-97
b A} 2
Table2 The requirements of surveying control network
B C D E
’ © / 6 6 8 10
o 3 GPS
2 4 Table3 The basic technical specifications for GPS surveys
4 , 4 B c D E
. . /e 10 15 15 15
4 , =4 =4 =4 =4
=20 =6 >4 >4
=3 =2 =1.6 =1.6
GPS : =23h  =4h  =60min  =40min
1.3 /s 30 10~30 5~15 5~15
(1)
' 2 GPS
(2) :
; (D 0
(3) , \
; (2) o
(4) ;
1.4 )
GPS , 1, 0
GPS A B.C.D, (3) -GPS
E o A ’ b
N H B 5 ’
, ) 15°;
;C ( N ) ;
;D ;E , GPS
N N N N N N P GPS
N N o - GPS
C.D.E \ o
2, 4) )o

GPS 3. )



5 :GPS

77

4

GPS

Table4 The elevations of referential GPS survey points

1954 °

/ m GPS / m
106. 232 113°42724.18440" 34°23°54.00237" 106.232
58. 084 114°23°37.19527" 34°03747.48322" 58.084
66.524 114°09°06.09625" 34°1746.15439" 66.524
D 66.057 113°51°39.14797" 34°01726.22996" 66.057
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1 GPS

Fig.1 The GPS benchmark points network of the automatic observation well in Xuchang

5
Table5 The field observation records

L A

H2 R&LEHTRAEAE

Fig.2 The calculating antenna height

(1) (2)
1728 1728
1 1728.25 7:53 9:13 10.27
1728 1729
1919 1918
2 1918.5 10:43 11:59 10.27
1918 1919
1982 1983
3 1542 1982.25 13:24 14:30 10.27
1982 1982
2040 2040
4 2040.5 15:40 16:50 10.27
2040 2042
1983 1984
5 1984.25 18:33 19:40 10.27
1985 1985
@® . 6
, Table6 The check results of referential benchmark
o GPS
@ o / m / m / m /m
’ 1 58.084 58.084 0 0
o 2 106.232 106.232 0 0
©) . GPS 3 66.057  66.057 0 0
4 4 524 .02 25.
, GPS 5 66.4985 66.5 0.0255 5.5
GPS N N N 4
GPS , GPS ,
s GPS 66.4985m ,
66.5240m , GPS 0.0255m, o 7,

GPS o 6.



5 .GPS 79
7 (bj54)
Table7 The points coordinate (bj54) of balancing in Xuchang
/mm 1%
# /m /m S(N) S(N) S(N) N-E N-U E-U
1 33°5819.56365"N 114°09749.20364"E -73.2995 53.1525 34 29 8.8 =25 20 -4
2 34°13729.67890"N 113°5628.41256"E -51.1620 75.9853 35 2.4 7.8 1 22 6
3 34°03753.74156"N 114°12°15.20301"E -68.0469 58.3224 3.1 2.6 74 =22 12 13
4 34°0347.48322"N 114°23737.19527"E -67.7019 58.0840 0.0 0.0 0.0 0 0 0
5 34°08713.23700"N 114°01°06.69533"E -58.6872 68.2300 3.0 2.3 6.6 -20 20 -4
6 34°09722.99916"N 114°12°08.66274"E -64.1871 62.2353 3.5 2.7 8.0 6 23 22
7 34°12731.92017"N 114°0524.29797"E -59.7024 67.0669 2.6 2.1 6.9 4 31 0
8 33°57°42.50945"N 113°50721.35438"E -64.4637 62.8739 4.7 3.7 10.8  -43 50 -46
9 33°4921.59880"N 114°1627.04543"E -75.3708 50.6984 10.2 6.2 27.6 -19 68 =25
10 34°06°57.55277"N 113°51°57.09479"E -54.6568 72.6219 35 2.5 7.2 -33 33 =25
11 34°17°46.15439"N 114°09°06.09625"E -60.1388 66.5240 0.0 0.0 0.0
12 34°23°54.00237"N 113°42°24.18440"E -21.4699 106.2320 0.0 0.0 0.0
13 34°01726.22996"N 113°51°39.14797"E -61.2246 66.0570 0.0 0.0 0.0
14 34°16731.64197"N 113°44-38.27993"E -24.6213 102.9502 5.7 34 10.7 21 11 14
15 34°00707.58466"N 113°59723.13687"E -65.2728 61.6779 2.7 2.3 6.6 -35 34 -35
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Application of GPS Space Geodetic Control Network Technology in Hydrology Departments
HUANG Yan
(Hydrology and W ater Resource Bureau of Henan Province, Zhengzhou 450003, China)

Abstract:In recent years, GPS space geodetic control network technology has been widely used in more and more areas, but rarely in
hydrology departments. This paper discussed the basic principle and workflow of using a satellite navigation system for leveling ,and the
differences between the GPS space geodetic control network technology and the ordinary leveling. In this study, we found both their own
advantages, disadvantages and highly complementary. With the technology advancement and economic development, especially the China’s
own Beidou satellite navigation system, application of the satellite navigation system in geodesy will enter into more areas including the
hydrological departments.

Key words: GPS; geodetic control network; leveling; operational process
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Runoff Variation under Change Scenarios in Songhuaba Water Source Area of Kunming City
WANG Jie', HUANG Ying', DUAN Qicai', LIU Xinyou?
(1.Yunnan Institute of Water Resources and Hydropower Research, Kunming 650228,China;
2.Hydrology and W ater Resources Bureau of Y unnan Province,Kunming 650228,China)

Abstract: Combined with the daily meteorological data from the Kunming station, daily precipitation and runoff data from the Songhuaba Water
Source Area, and the data of land use, and soil, a SWAT hydrological model was built for the water source area. Calibration and validation of
SWAT were performed using the monthly runoff data from the Zhonghe Station in the Muyang Basin and the Baiyi Station in the Lengshui
Basin. The calibrated and validated SWAT model was used to predict the runoff variation of the Songhuaba Water Source Area under A1F1, Bl
and 15 hypothesis scenarios. The results show that the mean annual flow under A1F1 and B1 scenarios respectively decreased by 9.6% and
5.3% in the Muyang Basin while there was big change of the mean annual flow in the Lengshui Basin. In the Muyang Basin and Lengshui
Basin, moreover, the mean annual flow will respectively decrease by 9.6% and 1.53% if the temperature increase by 1°C, and the mean annual
flow will respectively increase by 22.55% and 13.9% when the precipitation increase by 10%.

Key words: change scenarios; runoff variation; Songhuaba water source area



