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Fig.2 Three-dimensional display of Danjiangkou
reservoir area
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Fig.3 Related attributes of monitoring points and
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42 LU EREHSHHT

B GE LA 2 18 T3 37 A A M ) S
i, ELAE R (R LR IR EL5E , SN 30 e
3t R PR B 24 T 0 M0 M 4 T A A
PR o A AR Bt — AR S P B B
Bty 16 s@ERA , 5 2 v LAR A 16 1%
SRS (EL , Ao R R4 s A i 81 Bl v ) S
o sl SR AR IR 40 FRT L A R S
I, IR DIAR O 5 A 1) 5L I 1) B 114 552 ik g, an
B4R o [RIIE, X2 A AR B B T =4 3 5 o ik
¥ JE BB MRS BB e,
4.3 MRRELFENRER LS

AR 5 T S L i P AR W
T 4 A BB, ) g M 0 Bl S O
PALBE ML A o AT (5 S A A B BL



54 K ST A B B4R

2016 4

B4 HRRELENSZEEEEBSSH
Fig.4 Real-time information inquiry and analysis of
geological hazard monitoring points
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Design and Implementation of 3-D GIS-based Monitoring and Warning

System for Geological Hazard in Danjiangkou Reservoir Area
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Abstract ; The overall structure and features of a 3-D GIS-based monitoring and warning system for geological hazard
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while when pressures of H1 and H3 increase synchronously, crack extended downward from hole H1 deflects to-
wards hole H3, and crack starting from hole H3 develops towards hole H1, and finally, two opposing propagation
cracks form between H1 and H3. Results show that, direction of hydraulic fracturing cracks will be interfered by ad-
jacent holes, hence the direction can be controlled through adjusting the pressure of adjacent holes; while the initi-
ation water pressure that crack begins to occur can be reduced through the adjacent interference, which validated

the rationality of synchronous hydraulic fracturing technology.

Key words: FEMDEM ; FDEM-flow ; multi-hole hydraulic fracturing; synchronous fracturing; fracture; stress inter-

ference
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limits , there are few investigation and reports about the unique ecological environment conditions in the source area.
According to monitoring data of water quality obtained from scientific investigations in the source area in 2012,
2014 and 2015, we analyze conventional monitoring indicators and water quality indexes such as organic and metal
pollutants. On the basis of the analysis, we discuss the spatial-temporal distribution of water quality in the source
area in recent years. Results show that firstly, water quality of rivers in the source area are good, and water quality
belongs to T type or II type in most regions; secondly, influenced by sediment contents of water body and regional
geological conditions, water quality indexes vary among rivers in different regions in the source area; furthermore,
water quality shows a small inter-year variation with a similar fluctuation; in comparison with the background values
of other rivers in China and abroad, values of water quality in the source area are basically within the range of back-
ground values of river; finally, organic pollutants such as phthalic acid esters are detected in surface water samples

of the source area. The results are important for further study on the water ecology of Changjiang source area.

Key words :source area of Changjiang River; water quality; organic pollutant ; heavy metal ; temporal and spatial

distribution
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are expounded. Key technologies including information gathering network and communication, temporal GIS, geo-
hazard monitoring and warning based on multiple models are analyzed and introduced. The system with multiple lay-
ers adopts highly scalable structure and flexible deployment. GIS, virtual simulation, and WEB asynchronous serv-
ice based on multi-user concurrent are also employed. Through the system, functions of information gathering, com-
munication, management, analysis, decision-making, and warning are integrated. The system is applied to Dan-
jlangkou reservoir as a trial. Finally, the research provides reference for the scientific management of geological haz-
ards and emergency response.

Key words : geological hazard; monitoring and warning; 3-D simulation; GIS; Danjiangkou reservoir
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stepped spillway decreased dramatically along the flow path, and specific energy on stepped spillways first increased
and then remained constant. The change of specific energy determines the gross head ,and low stable specific energy
reflects better energy dissipation. Two dimensionless parameters of stable specific energy and its influencing factors
were obtained through dimensional analysis,and a good power function law was found between the two dimensionless
parameters based on the data from test and related literature, with the correlation coefficient between 0.9949 and
0.9972. An empirical formula for calculating the residual energy and gross dissipation rate was put forward to pro-

vide references for related design.

Key words: stepped spillways; flow energy characteristics; specific energy of water flow; dimensional analysis;

dissipation rate





