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2
GB 9151
GB 12329
3

3.1
3.1.1 hydrogeology
3.1.2 principles of hydrogeOlogy general hydro-
geology
3.1.3 groundwater dynamics
3.1.4 hydrogeochemistry
3.1.5 applied hydrogeology
3.1.5.1 water supply hydrogeology
3.1.5.2 mine hydrogeology
3.1.5.3 reclamation hydrogeology
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.1.5.4

5.5

1858 -

environmental hydrogeology

isotopic hydrogeology

regional hydrogeology

paleohydrogeology

water cycle

aerosphere

hydrosphere

lithosphere

aeration zone

capillary zone

saturated zone

dynamical vertical zoning of groundwater

atmospheric precipitation

surface water

soil water

groundwater



void

pore

fissure

pore space

cave cavern

porosity

effective porosity

pore ratio

% =

pore rate

fissure ratio

bound water

x 100

strongly bound water adsorptive water

weakly bound water film water

gravity water

constitutional water chemical water

H OH"
crystallization water
H20

capillary water
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infiltration water

condensation water

connate water

juvenile water

buried water

native water

continental salinized phreatic water

lixiviation water

water capacity

water — holding capacity

specific yield

permeability

water yield property

degree of saturation

saturation dehcit

capillanity

height of capulary rise

aquifer

soil moisture dehciency



3.7.11

3.7.12

3.7.13

3.7.14

3.7.15

3.7.16

dynamic unit

3.7.17

3.8
3.8.1

aquifuge

aquitard

permeable bed

porous

aquifer

fissured aquifer

karst aquifer

pore — fissure aquifer

hssure — karst aquifer

pore space aquifer

conhned aquifer

unconfined aquifer

water — bearing zone

water — bearing formation

water — bearing rock series

phreatic water

karst water — bearing system

water — storing structure

karst hydro-
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.10

A1

A2

.13

.14

15
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confined water

artesian water

interstratol water

perched water

pore water

pore — fissure water

fissure — water

weathering — fissure water

original — fissure water

structure — fissure water

veined — fissure water

fissure karst water

karst water

superpermafrost water

interpermafrost water

infrapermafrost water

perched water in frpzen zone

groundwater in melting area



9.1

9.2

9.3

9.4

9.5

9.6

9.7

.10
.10.

.10.

.10.

.10.

.10.

.10.

.10.

.10.

.10.

.10.

A1

10

thickness of water — table aquifer

water table

upper confining bed

lower confining bed

thickness of confined aquifer

conhning water level head

skylight of upper confiniing bed

condition of groundwater recharge

precipitation recharge

condensation recharge

leakage recharge

surface water recharge

underground runoff

groundwater discharge

recharge area

runoff area

discharge area
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Jd1.1 spring

.11.2 ascending spring

11.2.1 fault spring

11.3 descending spring

.11.3.1 erosional spring

.11.3.2 contact spring

.11.3.3 overflow spring

.11.4 suspended spring
A1.5 geyser

.11.6 pulsating spring

A1.7 subaqueous spring

.11.8 mineral spring

11.9 cold spring

.11.10 thermal spring

11.11 boillng spring

11.12 complete drainage spring
.11.13 local drainage spring
12

2.1 hydrogeological condition
1864 -



4.1
4.1.1

4.1.2

hydrogeological division

hydrogeologic unit

groundwater occurrence

groundwater basin

confined water basin

phreatic water basin unconfined water basin

groundwater system

spring area

groundwater divide

groundwater network

karst water — bearing massif

underground river system in karst region

concentrated zone of karst water flow

porous medium

pore medium
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1.3 fissure medium

.4 karst medium
.5 homogeneous medium
.6 inhomogeneous medium
7 two — layered medium
.8 layered medium
.9 duel medium
.10 isotropic medium
A1 anisotropic medium
2.1 darcy's law
v J
v=K]
K
2.2 forchheimer law
J v
J=av+bv
a b
3 law of turbulent flow
v J
v=K, «/j
K,
.4 principle of water balance
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4.2.5 principle of flow superposition

4.2.6 law of seepage flow refraction
4.3
4.3.1 pressure head
h L
h=p/r

p r

4.3.2 velocity head
L
h=v'/2g

v 8

4.3.3 piezometric head
Z p/r
L
H=p/r+Z
4.3.4 water head loss
L
4.3.5 total head
L
H=Z+p/r+ V2/2g
4.3.6 capillary pressure
4.3.7 capillary pressure head
h, Pe

r L

4.3.8 capillary piezometric head
H,
Z h,
H.=7Z-h,

4.3.9 seepage velocity

L/T
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.3.10

.11

3.12

.3.13

1868 -

hydraulic gradient
cross — sectional flow
L/T

water — carrying section

actual velocity of groundwater flow

L/T
seepage
seepage flow
seepage field
flow net

streamline

equipotential line

equipotential surface

equidrawdown line

cone of depression

depression curve

steady flow



.10

unsteady flow

quasi — steady flow

laminar flow

turbulent flow

mixed laminar — turbulent flow

one — dimensional flow

two — dimensional flow

Two — dimensional flow in plane

two — dimensional flow in section

three — dimensional flow

saturated flow

unsaturated flow

uniform flow

non — uniform flow

multiphase flow

point sink
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1.2

.8.1.3

.1.4

1870 -

point source

line sink

line source

surface sink

surface source

image method

real well

image well

completely penetrating well

partially penetrating well

gravity drainage

delayed drainage

elasticity release of aquifers

leakage



-
o
J—

L2

L/T

4.9.3

L2/T
4.9.4

leaky system

dupuit formula

theis formula

jacob formula

r

type — curve method

lineargr aphic method

inflected point method

specific permeability

transmissivity

intrinsic permeability

hydraulic conductivity

1

specific storativity

u=r"/4at<0.01

I/L
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4.9.5 storage coefficient

4.9.6 hydraulic diffusivity
L>/T
4.9.7 coefficient of water — level conductivity
L*/T
4.9.8 leaky coefficient
I/T
4.9.9 leaky factor
B==+vT/ K/m'+K'/m"
T K’ K"
! m”
4.9.10 factor of drainage
B'=vT/ op
L T n a
4.9.11 delayed index
4.9.12 radius of influence
L
4.9.13 limit of recharge zone
4.9.14 interference added drawdown
4.9.15 hydraulic jump value
L
4.9.16 critical velocity
L/T
4.9.17 reynolds number
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Re=v d/v
Re

4.9.18 moisture content
4.9.19 unsaturated hydraulic conductivity

L/T
4.9.20 diffusivity of unsaturated flow

Dy
Ky Cy
4.9.21 specific water capacity
h,
Cy = —dw/dh,
4.9.22 coefficient of molecular diffusion
D, = A nD, D,
n A
4.9.23 coefficient of mechanical dispersion
v
D, =XV
A,
4.9.24 coefficient of dispersion
D
D, D,
4.9.24.1 coefficiont of longitudinal dispersion
D,
4.9.24.2 coefficient of transverse dispersion
D,

4.10
4.10.1 permeable boundary
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.10.2

.10.3

A1
1.1

JA1.1.1

J11.1.2

J11.1.3

.11.1.4

JA1.1.5

11.1.6

JA1.1.7

.11.1.8

1.2

JA1.2.1

J11.2.2

.11.2.3

1874 -

confinin ghoundary

weakly — permeable boundary

method of mathematical model

analytic method

numerical method

finite — difference method

finite element method

boudary element method

definite condition

initial condition

boundary condition

method of physical model

sand tank model

electrical analog

electro — analogical model for continuous medium



1.

JA1.

1.

JA1.

A2

4.12.

2.

2.

2.

.13

.14

.14.

.14.

.14.

2.4

2.5

2.6

electrical network model

Parallel — plate analog

membrane analog

mixing analog

groundwater regime

natural groundwater regime

groundwater regime under exploitation

element of groundwater regime

genetic types of groundwater regime

groundwater observation

simultaneous measurement of groundwater level

investigation of groundwater withdrawals
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.14.

4 prediction of groundwater regime

.14.5 groundwater monitoring network

.14.6 groundwater monitoring frequancy

.14.7 groundwater monitoring density

.14.8 optimization of groundwater monitoring network
.15

A5.1 buried depth of groundwater table

.15.2 amplitudes of groundwater level fluctuation
.15.3 rate of groundwater level decline

.15.4 fluctuation cycle of groundwater regime
.15.5 average groundwater level

.15.6 highest groundwater level

5.7 lowest groundwater level

.15.8 fluctuation zone of groundwater level
.15.9 curve of groundwater regime

.15.10 streamflow hydrograph

.16

.16.1 grbundwater balance
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.16.2

.16.3

.16.4

.16.5

.16.6

.16.7

.16.8

.16 9

.16.

.16.

.16.

17

4.17.

7.

7.

10

11

12

element of water balance

equation of water balance

equation of groundwater balance

balance area

balance period

positive balance

negative balance

water — salt balance

experimental field of groundwater balance

lysimeter

zero flux plane

infiltration coefficient of precipitation

irrigation return flow rate

evaporation discharge of phreatic water
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4.17.4 critical depth of phreatic waterevaporation

4.17.5 effective precipitation
4.17.6 instability ratio of spring discharge
4.17.7 variation of groundwater storage

¢ Ah @ Ah
4.17.8 precipitation infiltration rate
4.17.9 surface water infiltration recharge
4.17.10 groundwater inflow
4.17.11 groundwater outflow
4.17.12 eroundwater overflow onto surface
4.18 groundwater data — base
4.19 groundwater information system

5

5.1.1 hydrochemistry
5.1.2 physical properties of groundwater
5.1.3 chemical constituents in groundwater
5.1.4 kurllov formation
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g/L . g/L o/L =
meq% > 10%
meq% > 10%
meq% < 10%
TC L/s
5.1.5 hydrogeochemical process
5.1.5. hydrolytic dissociation
5.1.5. lixiviation
5.1.5. evaporation — concentration process
5.7.5. mixing hydrochemical reaction in groundwater
5.1.5. cation exchange and adsorption
5.1.5. decarbonation
Co, HCOs
5.1.5. desulphidation
H,S
HCO4
5.1.5. denitration
5.1.5. nitrification
5.1.6 hydrogeochemical environment
5.1.6. index of hydrogeochemical environment
5.1.6. stable range of water
25°C PO, =1~10"%" PH, =
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10747 ~ 1 0, H,

5.1.6.3 ratio of ions in groundwater
5.1.7 hydrogeochemical zonality
5.1.7.1 horizontal hydrogeochemical zoning
5.1.7.2 vertical hydrogeochemical zoning
5.1.8 groundwater quality
5.1.8.1 pH pH Value of groundwater
5.1.8.2 Eh oxidation — reduction potential
5.1.8.3 alkalinity of groundwater
5.1.8.4 acidity of groundwater
5.1.8.5 tatal hardness of groundwater
mol/L mg/L
5.1.8.6 tempOrary hardness carbOnote hardness
5.1.8.7 permanent hardness noncarbonate hardness
5.1.8.8 negative hardness
5.1.8.9 total mineralization degree of groundwa-
ter total dissolved solids
105 ~ 110C
HCOs
5.1.8.10 total solids
5.1.8.11 suspended solids
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.8.12 specific conductance

.8.13 common element in groundwater
.1.8.14 microelement

.8.15 corrosive carbondioxide

.8.16 free carbondioxide

.8.17 DO dissolved oxygen

.8.18 COD chemical oxygen demand

.8.19 BOD biochemical oxygen demand
.1.8.20 residual chloride

.8.21 index of coliform organisms

.8.22 becteria amount

.9 chemical type of groundwater
.1.10 type of groundwater quality

.10.1 fresh groundwater

1.0g/L
.1.10.2 weak mineralized groundwater
1.0~3.0g/L
.10.3 middle mineralized groundwater

macroelement
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3.0~10.0g/L

.10.4 salt groundwater
10.0~50.0g/L
.10.5 underground brine
>50.0g/L
.10.6 salt water
CaCO, 150mg/L
.10.7 hard water
CaCO, 150 ~ 450mg/L
.10.8 hardest water
CaCO; 450mg/L
.10.9 acidic water
pH 6.4
.10.10 neutral water
pH 6.5~8.0
.10.11 alkaline water
pH 8.0
.10.12 nutritive groundwater
10 ~ 15mg/L
.10.13 radioactive groundwater
111Bg/L 1x 10" g/L 1x107°g/L
A1 water quality standard
12 evaluation of groundwater quality
2.1 boiler scaling
.12.2 forming process
2.3 corroding process
CO, H,S
12.4 corrosiviness of groundwater

co
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5.2.1.2
— hele

5.2.1.3

.10

11

12

S0;~ S0;~

H’
K, irrigation coefficient
A sodium adsorption ratio
A YNa*
vCa* +YM gz *
2

salt damage
alkaline damage
salinity
alkalinity
salinization damage
10
synthetic damage

/L

hydrogeochemical ore — prospecting

uranivim hydrochemical prospecting

hydrochemical prospecting by pumping water from bore

hydrochemical prospecting in adicexploration engineerings
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5.2.2

5.2.2.1

5.2.2.2

m/a

5.2.2.3

element migration

K, coefficient of geochemical mobility

KX

K, element — migration coefficient in water
X
n/100 K,
K, coefficient of precipitation intensity
m/a
n/100

ore — forming process in groundwater

water dispersion halo

hydrogeochemical ore — prospecting indicator

geochemical barrier

hydrogeochemical anomaly

ore anomaly

nonore anomaly Pseudo — anomaly

hydrochemical prospective mineralization area



5.2.7.4 evaluation and interpretation of hydro — radioactive

anomalies
5.2.8 hydrogeochemical background value
5.2.9 hydrogeochemical anomalous value
5.2.10 hydrogeochemical trace
3
5.3.1 suprasalt water
5.3.2 intrasalt water
5.3.3 infrasalt water
5.3.4 perisalt body water
5.3.5 oil — field water
5.3.5.1 groundwater in oil — bearing reservoir
5.3.5.2 edge water
5.3.5.3 interstitial water
5.3.5.4 bottom water
5.4
5.4.1 isotopic constitution
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2 global precipitation line
H.Craig 1961

dD =885"0 + 10

3 regional precipitation line
3D 8"%0
D =S5"0+ A
.4 d deuterium surplus
d=38D - 85"0
4.5 - 18 -18 oxygen — 18 shifting
-18
4.6 age of groundwater
4.6.1 relative age of groundwater
.6.2 absolute age of groundwater
.4.6.3 models for calculating age of groundwater
.6.4 f age distribution function of groundwater
7 isotopic fractionation
.8 isotopic effect
4.9 isotopic standard
6
.1 hydrogeological investigation
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regional hydrogeological survey

applied hydrogeologic inverstigation

hydrogeological investigation for water supply

hydrogeological investigation for irrigation

Hydrogeological investigation for soil amelioration

mine hydrogeological investigation

environmental — hydrogeological investigation

geothermal investigation

mineral — spring hydrogeological investigation

oil - field hydrogeological investigation

radiohydrogeologic investigation

hydrogeological investigation stage
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4.1 stage of hydrogeological reconnaissance

4.2 stage of hydrogeological general survey

4.3 stage of hydrogeological detailed surver

4.4 stage of hydrogeological exploration

.5 hydrogeological mapping

5.1 geological observation point

5.2 traverse of geological observation

5.3 hydrogeological observation point

.6 hydrogeological drilling

7 hydrogeophysical prospecting

.8 hydrogeological test

.9 hydrogeological interpretation of remote sensing images
.10 result of hydrogeological investigation

.10.1 firsthand material of hydrogeological investigation
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.1.10.

.10.

.1.10.

.1.10.

.1.10.

.10.

.10.

.10.

.1.10.

.1.10.

.1.10.

.1.10.

.7.10.

.1.10.

.1.10.

.10.

10

11

12

13

14

15

16

17

report of hydrogeological investigation

synthetie hydrogeological map

hydrogeological profile

special hydrogeological map

radiohydrpgeological map

environmental hydrpgeplogic map

mlne hydrogeological map

map of groundwater resources

comprehensire graphs of borehole

contour map of aquifer

isobaths map of aquifer

aquifer isopach map

hydrogeochemical map of groundwater

map of isopiestic level of confined water

map of buried depth groundwater

groundwater level contour map
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.1.10.18

.1.10.19

.1.10.20

.1.10.21

.1.10.22

.1.10.23

.1.10.24

2.4
1890 -

hydrograph of groundwater level

hydrograph of spring discharge

flow — duration curve

hydroseologic map of pits

geologic map of potential flooding in mining area

water bursting prediction map

ground collapse prediction map

hydrogeologic drilling rig

well completion technology

screen pipe

open entry of filter

gravel pack

interval plugging

consumption of flushing liquid

mud drilling



drilling with water

hydrogeological exploration borehole

exploration — production well

hydrogeological test borehole

pumping well

pumping well group

observation well

injecting well

simple hydrogeological observation in well

pumping test

single well pumping test

multipe wells pumping test

interference — well pumping test

separate — interval pumping test

mixed — layer pumping test
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3.8
1892 -

steady — flow pumping test

unsteady — flow pumping test

constant — discharge pumping test

constant — drawdown pumping test

trail pumping

trail — exploit ation pumping test

simple pumping test

injecting test

pit permeability test

dewatering test

connecting test

groundwater actual velocity measurement

dispersion test

borehole flow — velocity measuremont



3.9

test of precipitation infiltration

grading analysis of soil

chemical analysis of water

simple chemical analysis of water

HCO; SO;” C° Ca¥* Mg Na+K

total chemical analysis of water

CO,

special chemical analysis of water

bacteriological analysis of water

chemical composition analysis of rock and soil

CO,

mineral composition determination of rock

solublesalt analysis of soil

chemical analysis liquid from compressive soil

chemistry analysis in infiltration liquid from soil

permeability determination of rock

dating of groundwater

isotope assaying of groundwater

T Ol() 018 S32 S34 C12 N15 C14

gas analysis

14C
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.22

.22.1

.22.2

.22.3

.22.4

.3.23

.3.24

.3.25

.3.26

.3.27

.3.28

.3.29

.3.30

3.31

.3.32

1.1
1894 -

sampling

soil Rock s ample

undisturbed soil sample

disturbed soil sample

water sample

initial water level

steady water level

static water level

dynamic water level

recovering water level

drawdown

discharge of apumping well

wellhead water — level gaude

flowmeter

well velocity meter

electrical prospecting

self — potential method

Natural water level



resistivity method

resistivity sounding

induced polarization method

borehole radiowave method

hydrogeological well logging

electrical logging

resistivity logging

self — potential sp logging

radioactivity logging
v
natural gamma — ray logging
y
gamma — gamma density logging

v

neutron neutron logging

radioactive isotope logging

acoustic logging
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.2.5

2.6

1896 -

flowmeter logging

borehole television BHTYV

shallow seismic prospecting

300
radioactive method for groundwater search
Y a

audio — frequency telluric method

very low frequency electromagnetic method

remote sensing technology

space remote sensing

aerial remote sensing

infrared remote sensing

0.76 ~3um 15pm

aerial image

satellite image

thermal infrared image

thermal inertia image

AT 1—A /AT
P=+vPCK



6.5.9 processing of remote sensing image

6.5.10 geological interpretation of photo
6.5.11 mark for geological interpretation
6.5.12 hydrogeological interpretation if photo
6.5.13 water quality remote sensing
7
7.
7.1.1 groundwater resources
7.1.2 natural resources of groundwater
7.1.3 exploitable groundwater resources
7.1.4 allowable withdrawal of groundwater
7.1.5 < artificially — recharged groundwater
resources
7.1.6 groundwater recharge
7.1.7 induced recharge of groundwater
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7.1.8 groundwatersstorage

7.1.8.1 volumetric storage

7.1.8.2 variable storage regulated groundwater
storage

7.1.8.3 constant storage permanent storage

7.1.8.4

elastic storage

7.1.9 groundwater runoff

7.2

7.2.1 groundwater resource evaluation

7.2.1.1 evaluatuon of groundwater quantity

7.2.7.2 guarantee degree of groundwater resources

7.2.1.3 accuracy gradation of groundwater resources evalu-
ation

7.2.2 groundwater model

7.2.2.1 conceptual hydrogeological model

7.2.2.2 physical model of groundwater
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7.2.2.3

7.2.2.4

7.2.2.5

7.2.2.6

7.2.2.7

7.2.2.8

7.2.2.9

transfer model

7.2.2.10

7.2.2.11

7.2.2.12

7.2.2.13

agement model

7.2.2.14

7.2.2.15

7.2.2.16

ment

mathematical model of groundwater

deterministic model

stochastic model

lumped parameter model

distributed parameter model

groundwater flow model

groundwater quality model solute

model of abrupt change of groundwater quality

heat transfer model

management model of groundwater resources

groundwater hydraulic man-

groundwater quality management model

groundwater economic management model

expert system of groundwater resources manage-
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7.2.2.17 calibration of mathematical model

7.2.2.18 verification of mathematical model

7.2.2.19 groundwater prediction model

7.2.3 methods of groundwater resource evaluation

7.2.3.1 - exploitation pumping test method

7.2.3.2 compensation — dewatering method

7.2.3.3 discharge equation extrapolation method
7.2.3.4 depression cone method

7.2.3.5 correlationan alysis method regression analysis
method

7.2.3.6 water balance method

1900 -



7.2.3.7 method of well uniform configuration

7.2.3.8 hydraulic cut method

7.2.3.9 approximate calculation of unsteady flow with in-

terfering wells

7.2.3.10 mining intensity method

7.2.3.11 modulus method of groundwater runoff

7.2.3.12 evaluation method of employing groundwater extraction modulus
7.2.3.13 stream flow hydrograph diagram

method Hydrograph separation method

7.2.3.14 method of flow interception froma cross — section of underg-

round river

7.2.3.15 method of spring flowa ttenuation

7.2.3.16 calculation method of assurance rate of spring flow
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7.2.3.17 hydrogeologic analogy method

7.2.3.18 black box method the method of systematology
theory

7.2.3.19 electric network simulation experiment
7.2.3.20 linear programming methhod

7.2.3.27 non — linear programming method

7.2.3.22 dynamic programming method

7.2.3.23 hierarchical analysis method

7.2.4 conceptualization of hydrogeological condition
7.2.4.1 dissection of seepage field

7.2.4.2 dissection network

7.2.4.3 node

7.2.4.4 nodalw ell

7.2.4.5 internal node



.10

A1

12

.13

.14

external node

computation node

observation node

boundary well

boundary of known water level

boundary of known flow

Mixed boundary

boundary of fixed water level

boundary of fixed flow

flowchart of numerical method

parameter matching

parameter optimization

water head field

field of water — head drawdown

fitting of water — head field

fitting of water head drawdown field
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.2.5.7 solving of inverse problem

5.8 iE solving of direct problem

.6 date used for groundwater resources calculation
.2.6.1 groundwater withdrawal

.6.2 designed groundwater withdrawal

.6.3 maximum yield of water well

.6.4 yield of single well

.6.5 yield from interference wells

.6.6 initial water level

.6.7 designed drawdown
.2.6.8 allowable drawdown

.6.9 designed time of groundwater mining in well field

.6.10 designed eifetime of water well

.6.11 specific storage of aquifer
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7.2.

m’/km* a

7.2.

6.12

6.13

2
km™ s

7.2.6.

1.1

recharge modulus of aquifer

explotable modulus of aquifer

m’/km

allowable explotable modulus of aquifer

m’/km* a  L/km™ s
explotable intensity of groundwater
mm/a
recharge intensity of groundwater
mm/a
vertical recharge intensity
mm/a

lateral inflow

2
ta

L’/ T

interference coefficient

Q Q

a= Q-Q' /Q

attenuation coefficient of spring flow

initial value of parameter

model parameter

matening difference of water level

groundwater source field

well field for concentrated water supply

1905 -

L/



2.9

1906 -

irrigation region of groundwater

riverside source field

stable — type source field

depletion — type source field

regulation — type source field

suitable field for corrstruction water well
groundwater collecting structure
tube well
0.2~0.5m
barefoot well
pumping well for irrigation
injection well
hot water well
large — diameter well
1~5m

manual — operatel pumping well

vacuum — pumping well

siphon well



3.1

3.2

3.3

waste disposal well

water — collecting gallery

underground flow intercepting works

inclined well

1.8mx2.0m 20° ~ 40°

karez

radial well

spring water diversion works

enlarged spring well

pond

S5mx5m 15m

water well arrangement

full cross — sectional pumping

mixed — layer pumping

effective length of well screen
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~95%
7.3.3.4

1908 -

5% ~10%

well group pumping

well — interval separate pumping

5~10m
stratified pumping

water well hazard

water well corrosion

water well incrustation

water well clogging

water well sand — gushing

groundwater resources protection

aquifer dewatering rate

allowable dewatering rate of aquifer

allowable dewatering depth of aquifer

90%

5 ~10m



.10

A1

A2

allowable dewatering time limit period of aquifer

rules of groundwater management

district of groundwater resources management

systematic analysis of groundwater resources

optimized schem of groundwater resources management

optimal water distribution scheme

optimal yield

optimal controled water level

water resources from sewage renewal

artificial regulation of groundwater resources

groundwater reservoir

water — storing formation

regulation capacity of aquifer

1909 -



.13 capacity of groundwater reservior

14 water supply capability of groundwater reservoir

.1 artificial recharge of groundwater

2 recharged aquifer

3 recharge water source

.4 infiltration recharge from land surface

.5 induced surface water recharge

.6 infiltration recharge of irrigation water

7 infiltration pond recharge

.8 water well injection

.9 natural flow recharge through wells

10 pressure injeetion

A1 vacuum injection

12 pump lifting of injection well
1910 -



.13

.14

.15

.16

17

.18

19

.20

.27

.22

.23

.24

.25

.26

.27

.28

quantity of water recharge

specific quantity of water recharge

recharge quantity of single well

pump lifting output from injection well

net quantity of injected water

recharge pressure

artifical recharge intensity

recharge cycle

pump lifting cycle

retention time of recharge water

spreading velocity of recharge water

diffusion range of recharge water

quality injecting water

quality of pump lifted water

energy storage of aquifer

infiltration pond infiltration basin



.29 infiltration ditch

.6.30 leaky reservoir

31 infiltration depression

8

flooding of ore deposit

d.1 flooding condition of ore deposit

2 water source of ore deposit flooding
3 goal water

4 flooding passage in ore deposit

.5 intensity of ore deposit flooding

.6 flooding layer

hydrogeological type of ore deposit

2.1 hydrogeological exploration type of open pit

2 ore deposit with high karst water yield

3 complexity of ore deposit hydrogeological condition

water discharge into mine

.1 water yield of mine

1912 -



.10

1.1

1.2

1.3

.1.4

water yield during excavation

normal water yield of mines

maximum water yield of mines

discharge of dewatering excavation

water content coefficient of mine

coefficient of underground river flooding of mine

analogy method with coefficient of water content

large diameter well method

cone of depression caused by draining and depressurization

mine hydrogeology

mine draining

predraining advance draining

simultaneous draining in mining

surface draining

underground draining

1913 -



5.3

1914 -

combined draining

drain well

draining tunnel

drain borehole

absorbing borehole discharge borehole

vertically — penetrating drain hole

driven filter

dewatering level of mines

water supply borehole in mines

hidden cave

sand gushing in mines

mud gushing in mines

water bursting in mines

water bursting point

transient water bursting

delayed water bursting



.10

11

A2

.13

.14

15

.16

17

.18

water bursting from fault

induced water bursting

bursting water quantity of mines

source of water bursting

water bursting coefficient

safety water pressure value of top and bottom layer

safety thickness of top and foot walls

safety width of water bursting prevention

safety horizontal distance in tunneling and excavation

equivalent coefficient of rock

rock fracturing coefficient

pressure coefficierlt of mines

mine pressure

flichest mine pressure

caving zone of top wall

fissure zone of top wall

massive moving range of top wall

effective fracture zone of footwall

1915 -



.19 elastic — plastic deformation zone of footwall

.20 footwall heaving
.4.21 height of water pressure in fault zone
.22 ore pillar preventing water burst
.4.23 bottom — hole water explorating
.4.24 water draining in mines
.4.25 warning line of water bursting
.26 water explorating borehole
.27 water blocking in mines
27.1 water blocking with grout in shaft and adit
.27.2 grouting well
.27.3 sealing and blocking water bursting point
.27.4 water blocking with heavy grouting curtain
.4.28 ore deposit of thermal — hazard type
.28.1 thermal hazard source in mines
.4.28.2 ore deposit of hot — water type
.29 ore deposit of gas — hazard type

1916 -



.30

mine water

survey of mine hydrogeology

hydrogeological reinvestigation of mine

draining test in mines

water blocking test

endemic disease

chemical endemic disease
biotic endemic disease
water — soil disease
keshan disease
1935

kaschin — Beck disease

endemic fluorosis

endemic goiter

1917 -



9.1.8 endemi ccretinism

9.1.9 nuisance disease
9.1.10 minamata disease
1953
9.1.11 itai — itai disease
9.2 groundwater nuisance
9.2.1 groundwater pollution
9.2.2 deterioration of groundwater quality
9.2.3 groundwater pollutants
9.2.4 pollution source
9.2.5 pollution channel
9.2.6 overdevelopment of groundwater
9.2.7 groundwater resources depletion
9.2.8 continuously drowndown of groundwater level
9.2.9 regional groundwater depression
cone

1918 -



.10

11

A2

.13

.14

15

.16

subsidence

land crack

ground surface collapse

collapse pit

collapse funnet

vacuum suction

machnical latent corrosion

groundwater environmental quality assessment

environmental capacity of groundwater

groundwater pollution assessment

grades of groundwater pollution

over proof standard

proportional scale coefficient

pollutant concentration

groundwater environmental background value

1919 -



.3.10

1920 -

initial value of groundwater pollution

pollution index

pollution sign of water quality

dispersion

molecular diffusion

convective dispersion

environmental self — purification

natural purification

physical purification

chemical purification

bioltic purification

self — purification capability of aquifer

underground waste disposal

deep — well water disposal



10.1

10.1.1

waste disposal zone

waste water irrigation

pollution protective condition of groundwater

pollution protecting curtain of groundwater

well rows for intercepting underground sewage

sea — water intrusion

interface of salt — fresh water

transitional belt of salt concentration

salt water wedge

ascending salt water cone

underground fresh water barrier

10

mineral water

industrial raw water

1921 -



10.1.1.1

alkaline groundwater

NaHCO, + Na, CO, > 50g/L

10.1.1.2

10.1.1.3 iodine — bromine groundwater
[>0.01 ¢/L Br0.015~0.25g/L
10.1.1.4 radium groundwater
Ra =10""g/1
10.1.2 medical mineral water
10.1.2.1 radon groundwater
Rn =111 Bg/L
10.1.2.2 fluorine grOundwater
>0.005¢/L
10.1.2.3 iron groundwater
Fe’* + Fe'” >0.01 g/L
10.1.3 portable natural mineral water
10.1.3.1 carbonated mineral water
Co, =250mg/L
10.1.3.2 silicic acid mineral water
H, Si0, =25mg/L 25 ~30mg/L
20C 10
10.1.3.3 strontium mineral water
0.2 ~5mg/L 0.2 ~0.4mg/L
20C 10
10.1.3.4 zincous mineral water
0.2~5 mg/L
10.1.3.5 selenic mineral water
0.01~0.05mg/L
10.2 geothermal water
10.2.1 hydrothermal system

1922 -

iodine — boron groundwater

[>0.01 ¢/L. B,05>0.075g/L



10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

2 hydrothermal activity

.3 area of hydrothermal activity

.4 geothermal field

.5 hydrothermal geothermal field

5.1 hot — water field

5.2 vapor — dominated geothermal field

.5.3 wet — steam geothermal field

200 ~ 300C

.6 geothermal reservoir

7 geothermal steam

.8 wet geothermal steam

.9 geothermal fluid

.10 geothermal brine

A1 deep — circulating hot water

12 surface geothermal manifestations

12.1 fumarole

.12.2 steaming ground

.12.3 boiling spouter

1923 -



10.

10.

10.

10.

10.

10.

10.

10.

11.

11.1.

11.1.

11.

11.

12.4

12,5

.12.6

12,7

.12.8

.12.9

.12.10

12,11

11.1.5

1924 -

boiling mud

hydrothermal explosion

hot river

hot lake

hot pool

warm swamp

hydrothermal alteration

sinter

11

soilsalinization
salinization
alkalization
Na

desalinization

dealkalization

Na* Ca**

salt return

Mg2+



11.

11.1.

11.1.

11.1.

11.

11.

11.

11.

11.

11.

11.

11.2.

11.2.

11.2.

11.

11.3.

11.3.

.10

11

12

.13

.14

.15

secondary salinization of soil
primary salinized soil
secondary salinized soil
saline soil
NaCl Na,SO,

alkali soil

Na, CO, NaHCO;,
saline alkatine soil
NaCl Na,SO, Na
salinized soil
0.5%
grades of soil salinization
salt — tolerant vegatation
alkali — tolerant vegatation
soil in swamp — formingprocess
swamp
20cm
wet land

peat

soil reclamation

critical depth

salt washing

1925 -



11.3.3

11.3.4

11.3.5

11.3.6

11.3.7

1926 -

force salt down in soil

desalting ratio

well irrigation and well dranage

canal irrigation and well dranage

pumping saline water and recharging fresh water



