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Introduction

Surface water and groundwater often extend beyond national borders and political
boundaries. Many of the the rivers, lake basins and groundwater aquifers in the world
are shared by two or more countries. Within a national context, most management
issues can be addressed under a single national constitution. However, this is not the
case regarding the management of shared water resources extending across two or
more national constitutions, as national policies may need to be adjusted to achieve
equitable distribution.

Major rivers in the ESCWA region, including the Nile in Egypt, the Euphrates and
Tigris in the Syrian Arab Republic and Iraq, the Litani and Orontes in Lebanon and
the Syrian Arab Republic, and the Jordan River in Jordan and Palestine, cross
different countries. Groundwater in the region is contained in shallow and deep
aquifers composed mainly of carbonate, sandstone and alluvial formations. The
major water-bearing formations, collectively known as the eastern Mediterranean
aquifer, include the carbonate formations in Lebanon, Syrian Arab Republic and the
highlands of Jordan; the Jabal Al-Arab basaltic aquifers in the south-west of the
Syrian Arab Republic, eastern Jordan and northern Saudi Arabia; and the Jezira
tertiary limestone aquifers in southern Turkey and the Syrian Arab Republic. Other
major aquifers include the upper and lower Fars formations in the Syrian Arab
Republic and the southern parts of Iraq, and the Disi-Sag sandstone aquifer in
Jordan and Saudi Arabia. The Nubian sandstone aquifer system extends through
Chad, Egypt, Libyan Arab Jamahiriya and Sudan. Groundwater from these
formations is shared between member and non-member ESCWA countries.

Most of the shared surface water and groundwater in the region is shared
between ESCWA member countries and non-ESCWA member countries. More than
78 per cent of the annual renewable water resources of the region flow from outside
the ESCWA region. The biggest challenge facing ESCWA is supporting member
country initiatives that attempt to manage water resources shared between member
and non-member countries. Therefore, enhancing bilateral and regional cooperation
will greatly benefit the joint management of shared water resources.

The issue of shared water resources is a sensitive issue for the Governments of
the region, partly because it represents a potential source of dispute among ESCWA
and between ESCWA member countries and neighbouring countries. A framework
for regional cooperation needs to be established to ensure the efficient utilization and
management of water resources. Creating such a framework requires building trust
between ESCWA member countries. Regional cooperation should be leveraged to
achieve the ultimate goal of shared water management — rational development,
utilization and conservation of water resources that takes into account the socio-
economic factors prevailing in the countries concerned. Sound quantitative and
qualitative knowledge of available water resources is a prerequisite for such
development and the efficient allocation of shared resources. Joint studies on shared
water sources could result in the exchange of such data, highlighting optimal
development and management strategies.

A common language and clear definitions of terminologies used in the joint
management of shared water resources is an essential requirement for this



cooperation. An Arabic version of such terminology is needed because it addresses
the needs of water resources specialists from ESCWA member countries who have
to negotiate treaties and agreements with non Arabic-speaking countries.

Therefore, this glossary of common terminology used in shared water resources
was prepared in response to a request from the Committee of Water Resources at
ESCWA at its Sixth Session (Beirut, 2-4 December 2004) which called for the
provision of assistance through a clear terminology for internationally shared water
(surface water and groundwater). The glossary was prepared with assistance from
the Federal Institute for Geosciences and Natural Resources (BGR) in Hanover,
Germany through the common project with ESCWA on “Advisory Services to
ESCWA and ESCWA member countries on Water Resources”.

The glossary is a comprehensive list of terminology used in shared water
resources. Included in the glossary are technical, socio-economic and legal-
institutional terms.

This glossary is intended to be used by specialists, including decision makers and
negotiators, from different ESCWA countries. Adopting a unified English-Arabic
common terminology is expected to harmonize understanding of the technical, socio-
economic, environmental, institutional and legal issues related to the joint
management of shared water resources.

The methodology in preparing the present glossary of terminology has entailed
the following activities:

e Review of existing dictionaries of water terms and resources
management published by international organizations and scientific
institutions.

e Analysis of the key terminology used in the management of water
resources within the context of shared resources and water related
legal issues.

¢ Identification of terminology to be considered in a glossary compilation
for use in the management of shared water resources with emphasis
on technical, socio-economic and legal terms.

e Compilation of a list of all identified relevant terminology in an English-
Arabic glossary form.



Thematic Index

The thematic index is intended to aid your search for terms. All the glossary terms
are organized into one of ten themes: Environment and water quality (81 terms);
Hydrology (235); Hydrological engineering (78); Hydrogeology (110); Meteorology
(28); Legal (158); Negotiation (23); Socio-economic (58); Statistics and data
management (36); and water management (38).
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environmental impact
added

environmental impact
assessment
environmental impact
assessment (EIA)
environmental
management
environmental
management system
environmental needs

environmental policy
environmental strategy

environmental
sustainability
environmental tracer
green water

grey water

habitat

hydrophyte (or aquatic
plant)

integrated environmental
management

isotopic tracer
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lethal concentration
(LC50)

maximum allowable
concentration
maximum contaminant
level (MCL)

mitigation

natural resource
agencies

natural resources
non-renewable resource
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pollutant
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salt water

salt water encroachment
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sanitary or public health
measures

sedimentation

settling

settling velocity

sodium absorption ratio
(SAR)

soft water
stratification

subsidence

total dissolved solids
(TDS)

trace element
transition zone
upconing

Waste water
water pollution
water quality
wetlands
wilting point

Hydrology (235)

abstraction

actual evaporation
actual
evapotranspiration
affluent

annual peak flood
annual runoff

annual storage capacity

arheic

aridity

artificial recharge
(artificial replenishment)
available storage
capacity
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base flow
base level of erosion

base station

basin
bed profile

bed sediment

bench-mark station
bend

bifurcation

blind drainage
bottom land
brook

bund

bypass channel
canal

carryover storage
cascade

cataract

catchment area
(watershed)
catchment response

channel

channel detention
channel flow
channel frequency

channel precipitation

channel storage
climatological station
closed lake

coastal river (stream)
coastal zone

coefficient of roughness
composite unit
hydrograph

compound hydrograph

confluence
consumptive use
cross section (of a
stream)

crossover

cut-off; cutoff
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dead storage

dead water

deep percolation
delta

depth-duration curve
direct flow

direct runoff
discharge

discharge coefficient
discharge hydrograph
dispersion coefficient
dispersive flux
dispersivity

divide

downstream

drain

drainage

drainage area (basin)
drainage density
drainage divide

drainage flood
driving head
drizzle

drought index

ebb

eddy

effective capacity
effective evaporation
effective
evapotranspiration
effective rainfall

effluent
endorheic

endorheic lake

ephemeral lake
ephemeral stream
estuary

evaporation (of water)
evapotranspiration
exorheic

extreme rainfall

fall

field capacity
flash flood
flashy stream
flood



flood channel
flood control

flood crest

flood forecasting
flood frequency
flood plain

flood probability
flood wave
flooded area
flooding

fork

free surface flow

fresh/salt water interface

freshwater

full meander

gaining stream

gross interception loss

headwaters
high water
hydrographical network

hydrological regime

impoundment
incised river
infiltration
infiltration capacity
infiltration coefficient
inflow

influent seepage
influent stream
instantaneous unit
hydrograph
interception
interrupted stream

inundation
karstic river
lagoon

lake

lateral inflow
local inflow

losing stream
low water

lower reach
low-flow channel
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marsh

maximum field carrying
capacity

maximum instantaneous
discharge

maximum probable flood

meander
meander belt

minimum annual flow

multi-annual storage
capacity

natural flow

natural levee

net storm rain

open channel flow (or
free surface flow)
outflow

overbank flow channel
overland flow

peak flow

perched stream
perennial stream
permanent wilting point

plane flow

playa

pond

potential evaporation
potential
evapotranspiration
rapids

rate of flow

reach

recession

relative evaporation
reservoir

residence time
retention

return flow

riparian

riparian zone

river

river basin
river bed
river mouth
river pool
river system
runoff

safe yield

11

B9 89,5

wwbacl Olasd
S,p Gheio
wheio Sl
S>p0

Oyai susl
S

di1c Ugjko
Olgiow
weub V0
weub >>
UL W
sdlo

95 Ub,>

»> abow
> O,
wxhw ol
Sleo Sy=o
poil> S0
Joy Ul s
sl
Sgiao UL,
aidgo as
a0 Ul

YT IR I
u_gs.o.” L)
sl

Sle (895
Vlas sle

M UP>
el

2 Ao
wsulo o
Sl ol
olb,>

ool 2l



sheet flow

shore-line
silting-up
slope (of water surface)

source
specific capacity

specific discharge (from
a basin)

spill

stage

stage-discharge relation

stream
streamflow
surface flow
surface retention

surface runoff
surface water
swamp
thalweg

tide
time of concentration
toe of interface

torrent
tortuosity
tracer
transpiration
travel time
tributary
tsunami
upper reach

upstream
valley storage
velocity curve

vortex

wadi

water balance

water carrying capacity
watercourse

water deficit

water level

water loss

water parting

water surplus
water system
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water year

watercourse

waterfall

waterlogged
watershed (catchment
area)

water table contour

wetted perimeter
zonality of hydrological
phenomena

Hydrological
engineering (78)

bored well

collector well

conjunctive use

daily storage

dam

desalination, desalting
design flood

design storm
detention basin
detention reservoir
detention storage
dewatering
diffusion well

dike

ditch

diversion of water
draw-off; (drawoff)
dynamic water level
emergency spillway
filtration

firm yield

flood proofing

flood protection

flood routing
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flood warning
flood-control reservoir

flood-control works

flume

foggara (or ganat)
freeboard

fully penetrating well
gauging site
headrace
hydrological network

hydrological observation

induced recharge
injection well
inlet

instream use

intake

jetty

kanat; karez

levee

live storage
longitudinal section
mining water use

monitoring well
non-structural flood
mitigation

observation well (or
monitor well)

outfall

outlet

partially penetrating well
piezometer

pumped storage
pumping test

ganat (or foggara)

radial well

regulated flow
regulating reservoir

relief channel

retarding basin
river training

specific drawdown
spillway
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spillway capacity
step-drawdown test

storage

storage reservoir
tailwater

usable storage

water exploitation
water requirement
well

well capacity

well development
well efficiency
withdrawal

yield (water)

Hydrogeology (110)

alluvial aquifer

alluvial channel
alluvial deposit
(alluvium)
alluvial fan
alluvial plain
aquiclude

aquifer
aquifuge
aquitard

area of influence
artesian aquifer

artesian basin
artesian pressure
artesian spring
artesian well

buried streambed
canyon

coefficient of
groundwater discharge
cone of depression

confined aquifer
confining stratum (layer)
connate water

contour (-line)
datum level
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depletion

depletion rate
depression spring
depression storage

diffusion coefficient (in
porous media)
diffusivity (of an aquifer)
drawdown

effluent seepage
effluent stream
elevation

embankment

fault spring

fossil water

free aquifer
free groundwater
freshwater lens

groundwater
groundwater basin
groundwater dam
groundwater dating

groundwater depletion
curve

groundwater divide

groundwater flow
groundwater mound
groundwater recession

groundwater recharge
groundwater reservoir

groundwater storage
groundwater surface
(table)

head
(hydraulic/piezometric)
hydraulic conductivity

impermeable;
impervious
impervious boundary
intake area

interflow

joint spring

juvenile water
karst
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leakage
leakage coefficient
leaky aquifer

leaky boundary
mineral spring

perched groundwater
percolation

phreatic water
porosity

porous medium
potential yield
potentiometric surface

pressure head

radioactive tracer
radius of influence

rate of accretion
recharge

recharge area
recovery

replenishment area
saturated zone
sea-water intrusion

seepage
seepage face

semi-confined aquifer

soil moisture content
soil moisture deficiency

specific discharge (of
groundwater)

spring

static water level
storage coefficient
storage curve

storativity
subsurface flow
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subterranean stream
thermal spring
transmissivity

turnover
unconfined aquifer

underflow
vadose water

void ratio
water table

water table slope

well loss
zone of aeration

zone of dispersion

zone of influence

Meteorology (28)

cloudburst
cyclonic precipitation

dew

drought

dry year

humid zone
hydrological drought

hyetograph

lag-time

meteorological (weather)
radar

precipitation

precipitation intensity

probable (possible)
maximum precipitation
rain

rain shadow

rainfall depth &
distribution

rainfall distribution
rainfall excess

rainfall intensity
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rainfall intensity pattern

rainfall intensity return
period

rainfall maximization

rainfall rate
semi-arid zone

storm

storm duration

weather

wet year

Legal (158)

abandoned water right

absolute responsibility

absolute right
abuse of rights

accession — adherence

accommodating
acquired right
adhesion
adjudication:

advisory opinions
aequo et bono,

agreement

appropriative right
appropriator

arbitral awards as a
source of international
law

arbitration

arbitration clause
(clause compromissoire)
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Asian-African Legal
Consultative Committee
regarding International
Water Law

attributes of a water right
beneficial use

bilateral agreements
border river (boundary
river)

bylaws

canceled water right

caucus

certificate of adjudication
certificate of water right

civil society and
community participation

classification of
watercourses and water
bodies into categories

clause compromissoire
codification
co-imperium

common water
community co-riparian
States

compulsory jurisdiction

compulsory rules

conciliation
condominium

conflict of use

consensus
consensus criteria for
environmental flow
needs

continuity of States
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United Nations
Convention to Combat
Desertification, 1994
cooperation in
international water law

correlative rights
customary international
law

de facto

decisions of national
tribunals

declaratory judgment
desuetude

diligentia quam in suis

dipositif
discharge permit

dispute

dissenting opinion
Dublin Principles on
water resources
management

e jus est interpretari
legem cujus est condere

effect of watercourse
treaties for the
watercourse State

emergency situations

environmental effects
evaluation
environmental effects
register

environmental law
equitable and
reasonable participation

equitable and
reasonable utilization

equity

erga omnes

error
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establishment of
protected zones or
areas

estoppel

exceptio ri judicatoe

existing agreements

fact-finding
first in time, first in right

forfeited water right

framework for quality
management
free use of water

general obligation to
cooperate

general principles of
international water
resources law

general principles of law
recognized by civilized
nations

general water right
adjudication

governmental water
institution
groundwater law

harmonization
Helsinki Rules

impact
information concerning
planned measures

institute of international
law

institutional
arrangements
institutional mechanisms

institutional sustainability

institutions
integrated water plan
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integration of upstream
and downstream water-
related interests

International Association
for Water Law (AIDA)
international law
International Law
Association relating to
international water law

international river
international water law

international
watercourse
interpretation
involvement of women in
decision-making

junior water right
legal instrument
local water plan

means of compliance,
verification and control

municipal law
no injury rule

non-discrimination
notification concerning
planned measures with
possible adverse effects

obligation not to cause
significant harm

obligation to eliminate
harm and compensation
other relevant bilateral
instruments

partners
permit and concession
system
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prevention and
mitigation of harmful
conditions

private water institution

private waters
privatization of water
procedural rules of
international water law

prohibition of activities
on banks and shores

prohibition of discharges
into waters

protection of the
watercourse and related
installations in time of
armed conflict

protocol
rebus sic stantibus
regional economic

integration organization

regular exchange of
data and information

regulation
regulatory institutions

relevant factors matrix

relinquishment
res nullius

reservation of good
quality groundwater for
drinking purposes

reservoir release rules

resolutions of
intergovernmental
organizations as a
source of international
water law

right of free capture
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Rio Convention 1992, on
Biological Diversity

riparian rights
riparian water right

senior water right

shared water resources

sources of international
law

special legislative
measures for
groundwater pollution
control

structures of joint
institutional
mechanisms
substantive rules of
international water law

succession in treaties

transboundary
watercourse
transboundary
watercourse State

treaty status for a
watercourse State

United Nations
Convention on the Non-
navigational Uses of
International
Watercourses (1997)

UN/ECE Convention of
the Protection and Use
of Transboundary
Watercourses and
International Lakes
(Water Convention)
(1992)
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upstream-downstream
user relations

vested water right

water governance
water resources
administration

water rights
administration

water tribunals or courts
watercourse State

waterway

Negotiation (23)

assertive communication
BATNA
behavioral responses

collaborating
collaborative problem
solving

competing
compromising
conflict

conflict management
conflict of transboundary
water usage

criterion

facilitator

mediation
mediation-arbitration
(med-arb)

mediator

MLATNA

moderates
multi-party disputes

positional competitive
negotiating
pre-negotiation
reconciliation

third party (neutral)

WATNA

Socio-economic (57)

awareness (of the
public)
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beneficial use
bequest value (BV)
capital cost

civil society

civil society
organizations

commercial water use

commodity
community-based
organization
compensation

cost

cost-benefit analysis

cost of water
cost recovery

critical activity
damage
decentralization
deconcentration
demand
discounting
economic efficiency
economic goods
economic yield (of
aquifer)

elasticity
externalities
feasibility study
governance

gross domestic product
(GDP)

gross national product
(GNP)

harmful effects of water
holistic

industrial water use

marginal cost

Millennium Development

Goals (MDG)
multiple-objective
planning
non-governmental
organization (NGO)
opportunity cost
organizations
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participation
participatory
participatory methods

pilot project

planning

poverty

present value

public participation
social and economic
impact

social cost
stakeholders

surrogate market price

sustainable
development

sustainable/sustainability

tragedy of the commons
virtual water
water pricing
water users’
associations

welfare

Statistics and data
management (36)

confidence interval

confidence level
confidence limits

data archiving
database

data collection system

data processing
geographic information
system (GIS)
monitoring

normal hydrological
value

online hydrological

forecasting

permanent station
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precipitation station

primary climatological
station
primary data processing

primary hydrometric
station

guantitative precipitation
forecast
radioactive dating

random variable
rating
real-time processing

real-time transmission
recovery test

recurrence interval
reference climatological
station

remote sensing

reservoir life expectancy

return period (or
recurrence interval)
risk

simulation

sounding

surveillance
telemetering

time series
velocity-contour method

well hydrograph

Water management
(38)

best management
practice (BMP)

capacity-building
conjunctive
management
conservation
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development
disaster risk reduction

groundwater
mining/overexploitation
integrated water
resource management

irrigation
joint management

management
multiple-purpose project

multi-sectorial water plan

national environmental
action plan (NEAP)
national strategy for
sustainable
development (NSSD)
national water plan

non-consumptive use

optimal yield
overdraft;
overexploitation
public water use

regional water plan
sectorial water plan

semi-governmental
water institution
special water
development agencies
water conservation

water demand

water duty
water management
water need

water policy

water pricing

water resources
water resources
assessment

water resources
management system
water resources
planning
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abandoned water right
A water right that has not been put to
beneficial use for a number of years.

absolute responsibility
State responsibility may arise even in the
absence of guilt, intent or negligence.

absolute right
A right which is free or independent of
anything.

absorption
see also:
sodium absorption ratio

abstraction
Removal of water from any source, either
permanently or temporarily.

abuse of rights
Wrongful use of a right which may prejudice
others.

acceptance capacity

Quantity of pollutants a water body can
accept without the pollution exceeding a
given level.

accession —adherence
An act under which a State becomes a party
to a treaty. This may take the form of a
special agreement or through a declaration,
as provided in the treaty.

accommodating

A style of dealing with conflict in which the
needs of others overwhelm one's own in an
effort to be diplomatic.
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accretion
see also:
rate of accretion

acquired right

Right gained by any means which is to some
degree permanent, or which becomes vested
or inherent to the possessor so as to acquire
a title.

actual evaporation
Quantity of water evaporated from an open
water surface or from the ground.

actual evapotranspiration

Sum of the quantities of water evaporated
from the soil and plants when the ground is
at its natural moisture content.

adhesion

Occurs when a State which did not sign a
treaty already signed by other States
formally accept its provisions. The conditions
and the procedure involved depend on the
provisions of the treaty.

adjudication
A formal proceeding to determine the rights
of the use of a particular body of water.

admissible concentration limit

Upper limit concentration of a substance in
water which is not harmful for a certain
purpose.

advisory opinions

Advisory opinions of the International Court
of Justice are only open to international
organizations. Such opinions are
consultative in nature and are not binding on
the requesting bodies. An example of an
advisory opinion on water resources is the
request submitted by the Council of the
League of Nations to the Permanent Court of
International Justice regarding the
jurisdiction of the European Commission of
the Danube between Galatz and Braila,
delivered on 8 December 1927.

aequo et bono
Equitable settlement of a dispute in
disregard, if necessary, of existing laws.

affluent
Watercourse  flowing
watercourse or into a lake.
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aflaj
see also:
kanat
foggara
ganat

agreement

An agreement concluded between two or
more of the watercourse States which
applies the rules and principles of public
international law to the characteristics and
uses of a particular international
watercourse. Such an agreement shall
define the waters to which it applies, and
may be entered into with respect to an entire
international watercourse or any part thereof
or a particular project, programme or use.

alluvial aquifer

A water-bearing deposit of unconsolidated
material (sand and gravel) left behind by a
river or other flowing water.

alluvial channel
Channel with a
sedimentary material.

bed composed of

alluvial deposit (alluvium)
Clay, silt, sand, gravel, pebbles or other
material deposited by water.

alluvial fan
Alluvial deposit of a steep stream where it is
carried to a plain.

alluvial plain

Plain formed by the deposition of alluvial
material eroded from upper reaches of a
river.

annual peak flood
Highest peak discharge in a water year.

annual runoff

Total volume of water that flows during a
year, usually referring to the outflow of a
drainage area or river basin.

annual storage capacity
Volume of water that can be stored in a
reservoir per yeatr.

anthropogenic
Occurring because of, or influenced by,
human activity.

appropriative right

The right to impound, divert, store, take, or
use a specific quantity of State water
acquired by law.

34

Wi
Tyl bl
8,50

wvladl Soxell Bl

uS)zo.“ dgb o )..S| 9| u.qub UM P dLm|
ST sle BLLYI agoy a5 Lol (sloll
loy Symoll sle gl dumly ol wgilall
ool BVl sasus .S,x0ll Lalla> go psi
JolSy (sl Lo o s dlpale Syau sl
ol o 5> b gl L;\J_g.)JJ ._5\4‘[.0J|‘ S, =xoll
20 plasiiw] ol gl ol £9)winoy

ool dol> auguw) b
o o=l ad9ex)l ololl @gl> odgai asb
(sva> o)) LVl wlugw,

SV S
Aoyl ju€ dugaw; dlgo o @io S,pi Sy=o

. o Olugaw, sl b
uS)_'>| bl_g.o k§| 9| o> .J.o) ;.é\x.\b ;u.;.lo
.eloJU @Jgo=o

9w A>9,0
oo e ol asg JSw e wlewys
J.g_uu SH=x0 sladl LSo ._5\.” CLQJL_J aJ_g.ozo

SV Jpaw
2 o @bl olsw,ll po JSiie Jpuw
2Vl (58 a,ll

Sgiww Ulaus
ulaud 1
A>9g, 1.0

Gow  JUs  boMoll 89,3l -
Sgiuw V>

wesl Ere o a9rainll adlo=VI ololl dunS
Aol JUs (sl

O S 9 Loy oSewdl olwedl @S
i V>

WSy blii G il ol Cuwy waxy

Sl 05l Sum u_ng.nJ| =900 W&MS.D 8>
85350 @unS plaziwl of 331 ol usz ol Jug=o ol
. ol._;_m.” e Laaxog



-aff

appropriator
A person who has made beneficial use of
any water in a lawful manner.

aquiclude
Saturated formations of low hydraulic
conductivity which vyield inappreciable
guantities of water to drains, wells, springs
and seeps.

aquifer

see also:

alluvial aquifer

artesian aquifer

confined aquifer

diffusivity (of an aquifer)

free aquifer

leaky aquifer

semi-confined aquifer

unconfined aquifer

Permeable water-bearing formation capable
of yielding exploitable quantities of water.

aquifuge

An underground layer of impermeable rock
that will not allow the free passage of
groundwater.

aquitard

A poorly permeable geological formation
which transmits water at a very slow rate
compared with an aquifer.

arbitral awards as a source of international
law
Awards decided upon by the Arbitral Tribunal
dealing with shared water resources.
Limited territorial sovereignty and innocent
use are two principles underlying the Arbitral
Awards dealing with international rivers.
Examples include the cases of: Helmand River
Delta (19 August 1872 and 10 April 1905); San
Juin River (22 March 1988); Lake Lanoux, 16
November 1957); and Gut Dam 15 January, 12
February and 27 September 1968).
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arbitration

Settlement of a dispute by a person or
persons chosen to hear both sides and come
to a decision.

In 2001 the Permanent Court of Arbitration (PCA)
adopted the Optional Rules for Arbitration of
Disputes Relating to the Environment and/or
Natural Resources ("Environmental Rules"). The
Environmental Rules seek to address the
principal lacunae in environmental dispute
resolution. The Optional Rules for Conciliation of
Disputes Relating to the Environment and/or
Natural Resources were adopted in 2002. These
Rules provide the most comprehensive set of
environmentally tailored dispute resolution
procedural rules presently available.
The PCA also provides guidance on drafting
environmentally related dispute settlement
clauses.

arbitration clause (clause
compromissoire)

A provision in a treaty under which the
parties to the treaty, within the limits
prescribed, shall settle disputes that may
arise among them through arbitration.

area of influence

Area around a pumping or a recharging well
in which the water table (in unconfined
aquifers), or the piezometric surface (in
confined aquifers) is lowered or raised by
pumping or recharging.

arheic

Area where precipitation falls unpredictably
in small amounts and in a haphazard
manner.

aridity

(1) Condition in which evaporation always
exceeds precipitation.

(2) Characteristic of a climate relating to
insufficiency or inadequacy of precipitation to
maintain vegetation.

artesian aquifer
confined aquifer

Aquifer whose underground water pressure
is greater than atmospheric pressure.

artesian basin

Geological feature, often of important
dimensions, in which water is confined under
artesian pressure.
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artesian pressure

The pressure under which artesian water in
an artesian aquifer is subjected, generally
significantly greater than atmospheric.

artesian spring

Spring vyielding water from an artesian
aquifer, generally through some fissure or
other opening in the confining bed that
overlies the aquifer.

artesian well
Well tapping a confined or artesian aquifer.

artificial recharge (artificial replenishment)
Augmentation of the natural replenishment of
aquifers or groundwater reservoirs by
supplying water through wells or by
spreading or changing natural conditions.

Asian-African Legal Consultative
Committee Regarding International Water
Law

This body, which includes specialists in
water law from Asia and African countries,
has, inter alia, undertaken the study of the
legal aspects of water resources and has
produced a set of very relevant propositions.

assertive communication

The sharing of one's needs and concerns
while respecting the needs of other persons
involved.

attributes of a water right

The term “attributes” is used to refer to the
basic elements and conditions of a water
right, namely: the priority date (effective date
of right); fixed point of withdrawal or
diversion; source quantities (both
instantaneous and annual); place of use;
purpose of use; period of use (time of year
when the water right can be exercised); and
additional conditions, such as the use of
metering device or fish screens.

available storage capacity

Volume of water that can be stored in a
reservoir between the minimum and
maximum water levels during ordinary
operating conditions.

awareness (of the public)
An informational activity which aims to bring
an issue(s) to the attention of the public.
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bank (left, right)
Rising land bordering a river margin or a
channel.

bank storage
Water stored in the permeable banks of a
watercourse or lake.

bankfull discharge
Discharge conveyed in a watercourse
without overtopping the banks.

bankfull stage
Stage at which a stream just overflows its
natural banks.

barrier
Obstruction to the flow of surface water or
groundwater.

base flow

Discharge of a watercourse fed mainly by
groundwater, but also by lakes during long
periods when no precipitation or snowmelt
occurs.

base level of erosion
Level below which a land surface cannot be
eroded by running water.
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base station

Hydrometric station at which one or more
parameters are observed for a period of
many years taking into account the
significance of such parameters in relation to
the physical environment.

basin

see also:

artesian basin

drainage basin

groundwater basin

retarding basin

Drainage area of a stream, river or lake.

BATNA
Abbreviation for “Best Alternative To
Negotiated Agreement”.

a

bed profile
Shape of a stream bed in a vertical plane.
may be longitudinal or transversal.

bed sediment

Sand, silt, gravel and rock detritus, mainly
not in suspension, carried by a stream along
its bed.

behavioural responses

Actions in reaction to conflict, such as
yelling, walking out, withdrawal, or
negotiation.

benchmark station

Hydrological station established to provide a
continuing series of hydrological
observations.

bend
Change in the direction of a stream.

beneficial use

The diligent and intelligent use of water
necessary for: (1) domestic and municipal
uses; (2) industrial uses; (3) irrigation; (4)
hydroelectric power; (5) navigation; (6)
recreation; (7) and raising stocks. In other
words, a use that is generally recognized as
economically and socially valuable.

bequest value (BV)

The value and benefit of ensuring that
certain goods or resources will be preserved
for future generations.
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best management practice (BMP)

In the context of water conservation, BMPs
are a combination of management,
educational, and structural practices
implemented by a utility, water management,
planning agency or individual in order to
conserve water in the most effective and
economic manner.

bifurcation
Separation of a stream into two branches.

bilateral agreements

They may include agreements related to the
watercourse or the aquifer as well as other
agreements that may be of relevance to the
utilization of a specific watercourse or
aquifer. Some bilateral agreements may
have a “framework” character establishing
certain general legal rights and obligations,
and creating institutional mechanisms of
cooperation for transboundary or frontier
water. Some bilateral agreements may be
concluded to govern all transboundary
waters shared between the two States.
Others may be concluded to govern an entire
watercourse, or a section of the watercourse,
regulate different activities on a specific
watercourse or to implement certain joint
projects. Bilateral watercourse-related
instruments are primarily important for the
involved States that they do not create legal
obligations for third States. However, they
may be of relevance to other States
belonging to the same watercourse or part of
it as their implementation may affect or have
certain bearing on the other States activities
and legal rights with respect to the
watercourse in question.

biochemical oxygen demand
Test to measure biodegradable organic
matter present in water. It can be used to
infer the general water quality.

biodiversity
The number and variety of living organisms
on earth.

biomass
Total mass of living matter in a given body of
water.

biota
Total collection of organisms of a geographic
region or time period.

black water
Sewage containing fecal matter.
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blind drainage

Areas in which surface flow collects in sinks
or lakes that are not connected by surface
channels to other streams in the basin.

blue water
Surface and groundwater that is available for
irrigation, urban and industrial use and

environmental flows.

border river (boundary river)
A river separating two or more States.

bored well
Well that is excavated by hand or with a
power auger.

bottom land

Nearly level land along a stream that is only
subjecte to flooding when the streamflow
exceeds the water carrying capacity of the
channel.

brackish water

Water that is saltier than freshwater, but not
as salty as seawater. The concentration of
total dissolved salts in brackish water is
usually in the range 1,000 to 10,000 mg/l.

brine

Water saturated or nearly saturated with salt
(conventionally above 100,000 mg/l) often
produced by evaporation or freezing of
seawater.

brook
Small, shallow stream usually in continuous
flow in a somewhat turbulent manner.

bund

Water-retaining earthwork used to confine
streamflow within a specified area along the
stream, or to prevent flooding due to waves
or tides.

buried streambed
Streambed which has been buried by
volcanic or alluvial deposits.

By-laws

For planning purposes, the operating
parameters unique to each regional water
planning group. At a minimum they must
address the quorum necessary to do
business, methods to approve items,
methods to name additional members, terms
and conditions of membership, methods to
establish a public record, and methods to
resolve disputes.
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can-

bypass channel
Channel built to divert flows from a point
upstream of a region to a point downstream.

canal

A constructed open channel for transporting
water from the source of supply to the point
of distribution.

canceled water right

A water right that is made void either at the
request of a water right holder or due to
forfeiture.

canyon
Deep valley with high, steep slopes carved
out by a river.

capacity

see also:

specific capacity

water-carrying capacity

capacity-building

Developing the ability of organizations, in
particular the skills and experience of staff, to
plan and deploy resources in order to
achieve objectives more effectively and
efficiently.

capital cost

The total investment needed to complete a
project and bring it to a commercially
operable status (e.g. the cost of construction
of a new plant; the expenditure for the
purchase of acquisition of existing facilities).

carryover storage

Storage of water collected during a wet
surplus year aimed to cover deficiencies in
dry years.

cascade
Small waterfall or a series of small falls.

cataract
Large waterfall.
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catchment area (watershed)

(1) The intake area of an aquifer and all areas
that contribute surface water to the intake
area. (2) The areas tributary to a lake, stream,
sewer, or drain. (3) A reservoir or basin
developed for flood control orwater
management for livestock and/or wildlife.

catchment response
Manner in which a basin reacts to a
meteorological event or sequence of events.

caucus
A private meeting outside of a larger group;
in mediation, it is a meeting with each party
separately.

certificate of adjudication

An instrument that attests that a water right
has been issued to someone who has been
granted a water right.

certificate of water right

An official document which serves as court
evidence of a perfected water right (Ed. need
to define the concept of a perfected water
right)

channel

see also:

alluvial channel

bypass channel

flood channel

longitudinal section

low-flow channel

overbank channel

reach

relief channel

(1) Deepest portion of the main course of a
river.

(2) Natural or artificial waterway with
periodical or continuous water flow which
may link two bodies of water.

channel detention
Volume of water which can be temporarily
stored in channels during flood periods.

channel flow
Flow of water
channel.

in a natural or artificial

channel frequency

Number of stream segments, of all orders
within a given basin, divided by its area.

channel precipitation
Precipitation falling directly on the water
surface within a channel.

channel storage
Volume of water stored in a channel.

43

Wllpx) e ze L) ask

- (oo pog>)aumda

o Vo yos> Jsd 3,
e 58 o Los lay <orais il sl
allizo Unol bsi o wlasl dac of s

(ne09) U gloix

W99 ¢ suS gloixl Juold e pols glosxl
B,b JS g0 eloaxVl s 0gSs dbluwgll Jlso
. Jagio JSiug 80> slce

Wilas asg

J o p ume i 3> oY do
ugild) el iy (silad oS> (sle Ja> paxi

) olwoJl (9> dolpais
slasll plol JJaS lpolaziw] oSy @uonw, asyig
Ol sle wul 3> e

wilo S =0 9l LS

Tal il

NG SHx0

Jro=i Sy=o

ulad i 8LS

osJob ghio

wodVl el S =0

>

wil> g yai 0LS

Ol 89w o> e el BacVl =l - 1
. RN

S>> 2909 83,L duclibol ol dumulb 8US - 2
on by ol Shes ol seiwe JSaw sladl Lpud

= oliS

o9 wdie JSiw ayssi oSewedl cledl e
Wlawll 6,58 M= a5ledl S leonlly wigiall

. dLS s\ UL ,>
ol auend 8L3 O L=l adaudl 95 slodl UL,>
auclilnol

Q) ypi S a9LsS

9 ibhodl JS o slo Sy=od wlolasiwI sac
a>Lluo (e tow o o Log> I
w29l

8Ld (e ,Ubo VI bdluw

9 slodl pdow e bl HUnoVl il
.0L3

old o=
woulo S0 9 Uikl clodl o>



can-

chemical oxygen demand (COD)

A chemical measure of the amount of organic
substances in water or wastewater. A strong
oxidizing agent together with acid and heat
are used to oxidize all carbon compounds in
a water sample.

civil society

All members/ sectors of society outside
government. Generally refers to non-
governmental organizations.

civil society and community participation
Encouraging Civil society groups to
participate in operational water resources
management.

civil society organizations

A variety of different formal and informal
organizations that represent the interests of
various members of society. They may
include, for example, producer associations,
unions, and NGOs.

classification of watercourses and water
bodies into categories

[Not all waters are or should be of the same
quality, nor should they be managed in the
same way. As such, they can be
categorized for legislative purposes.

clause compromissoire
see also
arbitration clause

climate

Synthesis of weather conditions in a given
area, characterized by long-term statistics
(for example mean values, variances,
probabilities of extreme values, etc.) of the
meteorological elements in that area.

climatic change
Significant change observed in the climate of
a region between two reference periods.

climatological station

see also:

primary climatological station

reference climatological station

Station from which climatological data are
obtained.

closed lake
Lake without a natural outflow. Water is lost
only by evaporation and leakage.

cloudburst
Rainstorm of extraordinary intensity and
relatively short duration.
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coastal river (stream)
Short river discharging directly into the sea.

coastal zone

The area of land and sea along the coast,
including estuaries, onshore areas and
offshore areas; wherever they form an
integral part of the coastal system.

codification

The act or process of drafting customary
(unwritten) international rules into the form of
written law.

coefficient of groundwater discharge
Ratio of groundwater runoff, or total
groundwater discharge of an aquifer, to the
precipitation (groundwater inflow or outflow
from the aquifer and storage change should
be considered).

coefficient of roughness

Factor in fluid flow determination expressing
the character of a surface and its fractional
resistance to flow. Numerical value
expressing the influence of roughness of a
channel on the mean velocity in a stream
Cross section.

co-imperium

Joint exercise of supreme jurisdiction by two
or more subjects of international law over
territory which they refrain from subjecting to
their own sovereignty.

coliform count
Number of bacteria from the coliform group
per ml of water.

collaborating

The pooling of individual needs and goals
towards a common goal; a conflict style that
often produces a better solution than any
individual party could achieve alone; the
integration of separate interests.

collaborative problem solving

Process by which people work together to
define a problem, generate options, and
identify objective criteria to reach a decision.

collector well

Well provided with horizontal tubular drains
arranged in several radial directions to
increase its effective radius.
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commercial water use

Water used by commercial facilities and
institutions. Water for commercial use comes
both from public-supplied sources, such as a
county water department and self-supplied
sources, such as local wells.

commodity
Primary goods used in manufacturing.

common water

Common water are those waters considered
as the common entitlement of the whole
community.

community-based organization

A non-profit organization that originates and
is developed locally to serve the needs of the
community in which it is based.

community co-riparian States

The doctrine which favours ignoring political
divisions to achieve maximum utilization of
river water resources for the benefit of all
riparian States and their peoples.

compensation
Generally, something received in return for
something else.

competing

A conflict style in which one's own needs
overwhelm the needs of others; often
characterized by aggressive communication,
and tends to result in conflict escalation.

composite unit hydrograph

Superposition of unit hydrographs of a large
catchment with the beginning of rise times
appropriately lagged by travel times from the
outlets of the sub-areas to the outlet of the
catchment.

composite water sample

Two or more samples or sub-samples mixed
together in known proportions (either
discretely or continuously) to obtain water of
a desired characteristic. The proportions are

usually based on time or flow
measurements.

compound hydrograph

Hydrograph due to a sequence of

overlapping storms.
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compromise

A conflict style involving tradeoffs, resulting
in some sense of satisfaction, but no real
exploration of the underlying needs of the
disputing parties.

compulsory jurisdiction

With regards to the International Court of
Justice, once a State has consented to the
Court’s jurisdiction, and when a dispute falls
within the scope of that consent is submitted
to the court, the State must subject itself to
the Court’s jurisdiction.

compulsory rules
Legal rules which apply irrespective of the
consent of the parties concerned.

concentration limit
see also:
admissible concentration limit

conciliation

Mediation by a body or committee which,
after studying the problem, proposes a
solution for settling the dispute. The proposal
may be accepted or rejected by one of the
parties.

condominium
Joint exercise of sovereignty over territory by
two or more States.

conductivity
see also:
hydraulic conductivity

cone of depression

The cone shaped area around a discharging
well where the piezometric surface in the
aquifer has been lowered by pumping.

confidence interval
A range of values that give the probability
that the true value is within that range.

confidence level

Probability that the confidence interval
includes the true value.

confidence limits

The upper and lower values of the
confidence interval.

confined aquifer

Aquifer overlain and underlain by an

impervious or almost impervious in which
groundwater experiences a pressure larger
than the atmospheric pressure.

confining stratum (layer)
Formation overlying or underlying a much
more permeable aquifer.
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conflict Ely
An interaction between people with differing  ppai Ol ,Soy dalizo gUlas Lleol Gw Jelos
interests ~ which are  perceived as (o Joiwe alhaoll . asslgio sue il osde
incompatible. Conflict is often inevitable, but  wlelylly . g,ladl ol conflictus Ml aodsll
constructive outcomes from conflict are  sJ| Jgwog)l oS « @ww a0 V Lol ga UWle
frequently possible. Conflicts involving a . Wasiwo Lol cowd wlelil o dely wMaxe
definable number of parties are usually Lo ésle BLbYI oo Isac Gouai sl wlelply
referred to as disputes, which differ U,a¢> walizs silly dispute gl5JUL LeJ] ,Lay
substantially from large-scale conflicts that o Liw il gwlyl ogpaas wleluall e
arise between entire population groups. . gl ol adusll olelallS duso wlelo>

conflict management el &,1>]
A philosophy and set of skills designed to  J| Wapi whlpoJl o Acgoxoy asuuld
assist people in better understanding and  Jolelly Jadl ppd (sJ| Joogll (sde dacliuoll

dealing with conflict. w>le JS 9 Laws Lgol ,lucl wlehuall go
. oLl
conflict of transboundary water usage plazawdl gl

A situation where the quantity or quality of 89> of @wS blos aze zremwy V sl gl
the water is such that all the reasonable and  algéeoll 9 83.80)l OlolaiwVl JS (aas=i sloll

beneficial uses of all transboundary 3925l ule (siloll S,=oll Jgs JSJ
watercourse States cannot be fully realized.
conflict of use bl S x0ll plazkiaw] e g,

Arises where all the reasonable and sl (silodl S =oll plagiw] e g5LlL 1asy
beneficial uses of all the watercourse States,  <log)l OSLYL WeSy V loaie Livy il gogll
whether in relation to the quantity or guox) agscelly daeell wlolixwdl adls,
regarding the quality of the water, cannot be gl olwJl &Sy (sl lowd clgw dusoll Joull

fully satisfied. Lpisg= paizy lowd
confluence W o
The junction of two or more waterways. Ao S,lxo bac o el slaall 8 ol - 1

ST ol sl Gapzeo sladl aass - 2
conjunctive management (a=ol>) da>90 6,1>]
The combined use of surface and groundwater ,iS| gl Husilo uyaand plasiwly oo 8l
systems and sources to optimize resource use xdbw (silo jaang (sdg> Ul i

and prevent or minimize adverse effects of
using a single source; the joining together of
two sources of water, such as groundwater
and surface water, to serve a particular use.

conjunctive use Ui plasuawl
Combined use of surface water and .aég=Jl olwolly duxlnudl olol) U iso plaziwl
groundwater.

connate water oS olwo
Water entrapped in the interstices of a ,ac JU3 (sugw, ;o 2,9 9 @wgixo ol
sedimentary rock at the time the rock was Jscad!
formed.

consensus sl (89lgi

Deliberate  concurrence to adopt a sde pgi wlLall skl wluogdl L5V Lelwi
recommendation or to decide on a certain  J| Jogdl pu i Gwladl ol Logledl Lwlwl
matter, of such a nature as to find the party B,b Sl lpo,ley V agws
consenting.

48



-CO0S

consensus criteria for environmental flow
needs

Multi-stage rules for environmentally safe
operation of impoundments and diversions
during above-normal rainfall conditions,
below-normal  rainfall  conditions  and
droughts. The goal of the consensus criteria
is to reduce conflicts among competing water
interests by providing consistent State water
policy and by increasing planning and
regulatory clarity to water managers and
users alike.

conservation
To protect from loss and waste.

conservative pollutants
Non-biodegradable pollutants.

consumptive use

(1) A use which lessens the amount of water
available for another use (e.g., water that is
used for development and growth of plant
tissue or consumed by humans or animals).
(2) A use of water that renders it no longer
available because it has been evaporated,
transpired by plants, incorporated into
products or crops, consumed by people or
livestock, or otherwise removed from water
supplies. (3) The portion of water withdrawn
from a surface or groundwater source that is
consumed for a particular use (for example,
irrigation, domestic needs, and industry), and
does not return to its original source or
another body of water.

contamination

Presence of substances, for example micro-
organisms, chemicals, waste or sewage,
which renders water unfit for its intended
use.

continuity of States

Maintenance of identity of legal international
personality, irrespective of changes in the
Governmental system.

contour (-line)
Line on a map at which a certain property is
constant, for example elevation, salinity.
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United Nations Convention to Combat
Desertification (1994)

Combating desertification is essential to
ensuring the long-term productivity of
inhabited drylands. Desertification is the
degradation of land in arid, semi-arid and dry
sub-humid areas. It is caused primarily by
human activities and climatic variations. The
United Nations Convention to Combat
Desertification aims to promote effective
action through innovative local programmes
and supportive international partnerships.
The Convention reaffirms the right of the
parties to pursue their own development and
environmental policies and acknowledges
the need to take appropriate action against
desertification and drought.

cooperation in international water law

The principle of cooperation among
watercourse or aquifer States on the basis of
equal sovereignty, territorial integrity, mutual
benefit and good faith. The objective of such
cooperation is to obtain optimal utilization
and adequate protection of the watercourse
and to promote joint efforts to achieve social
and economic development.

correlative rights

Rights that are co-equal or that relate to one
another, so that any one of the owners of
such rights cannot take more than his share.

cost
Value that must be given up to acquire a
good or service.

cost-benefit analysis

An economic analysis of an undertaking,
involving the conversion of all positive and
negative aspects into common units (e.g.
money), so that the total benefits and the
total costs can be compared.

cost of water

Can be divided into operation and
maintenance costs of supply and distribution
system, capital costs, opportunity costs,
external costs and environmental costs.

cost recovery
The degree to which the costs of project are
recovered.
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Council of Europe in the field of shared
water resources

The Consultative Assembly of the Council of
Europe has adopted a recommendation on
freshwater pollution control in Europe. This
recommendation provides extended
guidelines for the fight against pollution. In
1967, a European water charter was adopted
at Strasbourg.

criterion
A standard rule or test on which a judgment
or decision can be based.

critical activity

An activity or event that, if delayed, will affect
the development of some other important
event, commonly the completion of a major
project milestone or the project itself.

cross section (of a stream)
Section of a stream at right angles to the
main (average) direction of flow.

crossover
Relatively short and shallow length of a river
between bends.

customary international law
State practice accepted as legally binding.
Consists of rules of law derived from the
consistent conduct of States.

cut-off; cutoff

(1) Direct channel, either natural or man-
made, connecting two points on a stream,
thus shortening the length of the channel and
increasing its slope.

(2) Wall or collar providing an impermeable
barrier intended to reduce percolation.

cyclonic precipitation
Precipitation caused by the activity of an
atmospheric depression.
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daily storage

Volume of water which can be stored daily in
a reservoir between minimum and maximum
daily water levels under ordinary operating
conditions.

dam
Barrier constructed across a valley to
impound water or create a reservoir.

damage
Injury resulting from the violation of the legal
rights of another person.

data archiving
Storage of data on a backup storage
medium.

database
Structured set of data held on a computer.

data collection system

Coordinated system for collecting
observations from a hydrological network
and the transmission of these observations
to a data-processing facility.

data processing

see also:

primary data processing

Handling of observational data until they are
in a form ready to be used for a specific
purpose.

datum level

Any level surface used as a reference from
which elevations are related, for example
sea level.

de facto

De facto involve a purely political judgment,
involving either a reluctant or cautious
acceptance of an effective fact, lawfully
established in terms of international law.
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dead storage

1. The volume of water in a reservoir stored
below the lowest outlet or operating level. 2.
Storage in a reservoir that cannot be
released by the dam.

dead water

Water in a State of slow or no circulation,
usually leading to an oxygen deficit in the
water.

decentralization
Transfer of decision-making authority and
responsibility to lower levels of Government.

decisions of national tribunals

National courts contribute to the evolution of
international water law. Such Courts,
particularly those of federal States in their
decisions concerning water disputes, have
invoked a variety of highly relevant concepts.

declaratory judgment

A declatory judgement or ruling is binding as
to the duties, rights, obligations and status of
the parties.

deconcentration

The delegation of powers by an institution to
branch offices in order to facilitate water
resources management.

deep percolation
Water which percolates below the root zone
and towards a deeper water table.

delta

The low, nearly flat, alluvial tract of land
deposited at or near the mouth of a river,
commonly forming a triangular or fan-shaped
plain of considerable area enclosed and
crossed by many distributaries of the main
river.

demand

The number of units of something that will be
purchased at various prices at a point in
time.

denudation

(1) Erosion by rain, frost, wind or water of the
solid matter of the earth. Often implies the
removal of the soil down to the bedrock.

(2) Removal, by natural or artificial means, of
all vegetation and organic matter.
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depletion

(1) Continued withdrawal of water at a rate
greater than the rate of replenishment.

(2) Reduction of groundwater storage in an
aquifer or of the flow of a stream or spring
caused by discharge exceeding natural
replenishment.

depletion rate
Rate at which withdrawal depletes the
storage in an aquifer or reservoir.

depression spring

A spring that occurs where the Earth’'s
surface dips below the water table, thus
forming marshes or small ponds.

depression storage
Volume of water that fills small depressions.

depth-duration curve

Curve showing the relationship between
average rainfall depth or intensity in a given
area and the storm duration.

desalination, desalting

Process that reduces the salt content of
water sufficiently to make the water useable
for human, animal, industrial, or other
specified uses.

design flood

A hypothetical flood level which has a 1 per
cent probability of occurring in a 100 years.
Used as a design parameter for hydraulic
structures.

design storm

Rainfall amount and distribution over a given
drainage area, used in determining the
design flood.

desuetude

Statutes, legislation or legal principles that
lapse and become unenforceable through
disuse.

detention basin
Basin which reduces peak flood flows of a
stream through temporary storage.

detention reservoir
Flood-control reservoir
outlets.

with uncontrolled
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detention storage

Part of precipitation temporarily stored in
route to or in the stream system, during or
shortly after rainfall. Detention storage
includes surface and channel detention but
does not include depression storage.

development

Any type of project or programme
undertaken to obtain benefits from a water
resource or to increase the benefits that are
already being derived.

dew

(1) The temperature at which a gas or
vapour condenses to form a liquid; the point
at which dew begins to form. (2) The
temperature to which the air must be cooled
in order to reach 100 percent relative
humidity, or saturation.

dewatering
Removing water from a waste product or
streambed.

diffusion coefficient (in porous media)

(1) The rate at which solutes are transported
at the microscopic level due to variations in
the solute concentrations within the fluid
phases. (2) The rate of dispersion of a
chemical caused by the kinetic activity of the
ionic or molecular constituents.

diffusion well

Recharge well that is sunk only into the
unsaturated zone and thus distinguished
from an injection well.

diffusivity (of an aquifer)
Coefficient of transmissivity of an aquifer
divided by its storage coefficient.

dike

Water-retaining earthwork used to confine
streamflow within a specified area along the
stream or to prevent flooding due to waves
or tides.

diligentia quam in suis

Diligence or care employed by a person in
managing his or her affairs.

dipositif

The part of a judgment containing the
decision.

direct flow

Flow of water entering stream channels
promptly. It includes surface flow and
interflow and is used where interflow cannot
be separated in hydrological analyses.
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direct runoff

That part of surface runoff which reaches the
catchment outlet immediately after the rain
starts. Its volume is equal to rainfall excess.
Some procedures for its derivation include
prompt subsurface runoff but all exclude
base flow.

disaster risk reduction

The concept and practice of reducing
disaster risks through systematic efforts to
analyse and manage the causal factors of
disasters, including through reduced
exposure to hazards, lessened vulnerability
of people and property, wise management of
land and the environment, and improved
preparedness for adverse events.

discharge

see also:

bankfull discharge

maximum instantaneous discharge

specific discharge

Volume of water that passes a given point in
a given period of time.

discharge coefficient
Ratio of the observed or actual discharge to
the theoretically computed discharge.

discharge hydrograph
Graph showing the variation
discharge from a waterway.

in time of

discharge permit

A permit issued by a local or national
government to discharge effluent in waters
within the issuer’s jurisdiction.

discounting

Adjusting future costs or benefits downwards
to account for time preferences and
opportunity cost of investment.

dispersion coefficient
Coefficient of the ratio of dispersive flux of a
solute to the gradient of its concentration.

dispersive flux

Difference between the flux of a fluid due to
its actual velocity (microscopic) and the flux
due to its average velocity (macroscopic).

dispersivity

1) Property of a porous matrix to cause
spreading of a tracer traveling through it.
(2) Numerical value expressing
dispersivity.

the
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dispute

A disagreement on a point of law or fact, a
conflict of legal views or of interests between
two persons.

dissenting opinion

Individual opinion of a member of the
international Court of Justice who disagrees
with the operative part of a judgment or
advisory opinion of the Court.

ditch
A long narrow trench or furrow built into the
ground for the purpose of conveying water.

diversion of water

Transfer of water from one watercourse to
another, such watercourses being either
natural or man-made.

divide

Summit or boundary line separating adjacent
drainage basins.

downstream
In the direction of the current in a river or
stream.

drain

Conduit or small open channel by which
water is removed from the soil or a aquifer by
gravity.

drainage

see also:

blind drainage

Natural or artificial removal of surface or
subsurface water from a given area.

drainage area (basin)

That area, measured in a horizontal plane,
enclosed by a topographic (drainage) divide
from which direct surface runoff from
precipitation or snowpack runoff normally
drains by gravity into the stream above the
specified point.

drainage density
The length of all channels within a drainage
area divided by the area.

drainage divide
The line of highest elevations separating
adjoining drainage basins.

drainage flood

Ponding of rainwater at or near the point
where it falls because it accumulates faster
than the drainage system can carry it away.
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drawdown

see also:

specific drawdown

step-drawdown test

1) Lowering of the water table or piezometric
surface caused by the extraction of
groundwater by pumping, by artesian flow
from a borehole, or by a spring emerging
from an aquifer.

(2) Local lowering of the water surface in an
approach  channel caused by the
acceleration of the flow passing over an
obstacle or through a control.

draw-off; (drawoff)
Water withdrawn from a surface reservoir.

driving head

Difference in water level, or in piezometric
head, between inflow and outflow cross-
sections.

drizzle

Fairly  uniform  precipitation composed
exclusively of fine drops of water (less than
0.5 mm diameter) very close to one another.

drought

see also:

dry year

hydrological drought

Prolonged absence or marked deficiency of
precipitation relative to average precipitation
levels.

drought index
Computed value which is related to some of
the cumulative effects of a drought. An index
of hydrological drought corresponding to
levels below the mean in streams, lakes and
reservoirs, etc.

dry year
Year during which precipitation or streamflow
is significantly less than usual.
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Dublin Principles on water resources

management
The 1992 Dublin Conference established
four guiding principles for managing

freshwater resources: The Dublin principles
state that: 1. Water is a finite and vulnerable
resource, essential to sustain life,
development and the environment. 2. Water
development and management should be
based on a partipatory approach, involving
users, planners and policymakers, at all
levels. 3. Women play a central part in the
provision, management and safeguarding of
water. Water has an economic value in all its
competing uses and should be recognized
as an economic good.

dynamic water level
Depth of water in a well when the well is
being pumped at a given rate.
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e jus est interpretari legem cujus est
condere

He who has the power to make a law has the
power to interpret it.

ebb
Tide flowing away from
downstream.

the shore or

ecological studies

Studies that evaluate the effects of
hydrological conditions and water properties
on biological habitats.

economic efficiency

Allocation of resources in the economy that
yields an overall net gain to society.
Measured through valuation in terms of the
benefits of each use minus its costs.

economic good
A physical object or service that can be sold
in the market.

economic yield (of aquifer)

Maximum rate at which water can be
artificially withdrawn from an aquifer in the
foreseeable future without continuously
lowering the water table.

ecosphere

Total of all ecosystems on the planet, along
with their interactions; the sphere of air,
water and land in which all life found.

ecosystem
Collection of biotic and abiotic components
and processes that comprise and govern the
behaviour of adefined subset of the
biosphere.
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ecosystem services

A set of functions fulfiled by aquatic and
related terrestrial ecosystems of a
watercourse while they remain in a more or

less natural State. Ecosystem services
includeeconomic, social and cultural
benefits.
eddy

Rotational movement occurring in flowing
fluid.

effect of watercourse treaties for the
watercourse State

Treaty provisions that either enable a
watercourse State to exercise certain rights
with respect to the utilization of the
watercourse. Such provisions can also
impose limitations and constraints on the
utilization of the watercourse, or provide for
legislative, administrative, financial,
technical, scientific measures that a party or
parties, including national authorities or
agencies, must undertake to meet their
treaty obligations.

effective capacity
Amount of water retained in soil
gravitational water has drained away.

after

effective evaporation
Quantity of water evaporated from an open
water surface, or from the ground.

effective evapotranspiration

Sum of the quantities of water evaporated
from the soil and the plants when the ground
is at its natural moisture content.

effective rainfall

That part of rainfall which contributes to
runoff. In some procedures the prompt
subsurface runoff is entirely excluded from
direct runoff. In such cases, the effective
rainfall is equal to rainfall excess.

effluent

(1) Liguid flowing out of a container or other
system.

(2) Water or waste water flowing out of a
reservoir or treatment plant.

(3) Outflowing branch of a main stream or
lake.

effluent seepage
Diffused discharge of groundwater to the
ground surface or to a river channel.
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effluent stream

Stream or stretch of stream which receives
water from the saturated zone that builds the
base flow and whose flow is being increased
by inflow from groundwater.

elasticity

Measures the relationship between the
amount of purchased goods or services and
price changes.

electrical conductivity of water

Ability of water to conduct an electrical
current, expressed as the electrical current
per unit area divided by the voltage drop per
unit length.

elevation
Height above a datum level (generally the
mean sea-level).

embankment
Water-retaining earthwork used to contain,
divert, or store water.

emergency situations

For the purpose of international water law,
an emergency situation is one that causes or
poses an imminent threat capable of causing
serious harm to watercourse States or other
States and that results suddenly from natural
causes, such as floods, landslides or
earthquakes, or from other events, such as
industrial accidents.

emergency spillway
Auxiliary spillway used in the event of floods
exceeding the capacity of the main spillway.

endorheic
An endorheic area is one with terminal lakes
and an interior drainage basin.

endorheic lake
Lake without surface or subsurface outflow
where the inflow water is lost by evaporation.

environment

see also:

integrated environmentalmanagement
Aggregate of external conditions that
influence the life of an individual organism or
population
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environmental aspects

Elements of an organization's activities,
products or services which can interact with
the environment (ISO 14004). A significant
environmental aspect is an environmental
aspect which has or can have a significant
environmental impact.

environmental audit

An investigation of an organization or facility
to ascertain whether it is operating according
to environmental regulations. (ISO 14004).

environmental checklists

Checklist covering issues and factors relating
to the relationship between the livelihoods of
the poor, for example, and their environment.

environmental effect

Any direct or indirect effect that an activity,
product and service of an organization may
have on the environment, regardless of
whether it has an adverse or beneficial
effect.

Evaluation of environmental effects

A documented  evaluation of  the
environmental significance of the effect of an
organization's  activities, products and
services (existing and planned) on the
environment.

environmental effects register

A list of significant environmental effects,
known or suspected, of an organization's
activities, products and services on the
environment.

environmental equity

Equal protection from environmental hazards
for individuals, groups, or communities,
regardless of race, religion, ethnicity, or
economic status.

environmental impact added

The total of all environmental interventions of
a product or production system evaluated
(weighted) according to the harmfulness of
each intervention to the environment.

environmental impact assessment
Detailed study on the impact that a decision
or undertaking may have on the
environment.
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environmental impact assessment (EIA)
Environmental Impact Assessment (EIA) is
used to identify the environmental and social
impacts of a project prior to decision-making.
It aims to predict environmental impacts at
an early stage in project planning and
design, find ways and means to reduce
adverse impacts, shape projects to suit the
local environment and present the
predictions and options to decision-makers.
Environmental and economic benefits can be
achieved through ElAs, for example reduced
cost and time of project implementation and
design, avoided treatment/clean-up costs
and impacts of laws and regulations.

environmental law

A body of law consisting of complex and
interlocking statutes, common law, treaties,
conventions, regulations and policies which
seek to protect the natural environment.

environmental management
Those aspects of an overall management
function (including planning) that determine

and lead to implementation of an
environmental policy.

environmental management system
Management system  which includes

structure, planning activities, responsibilities,

practices, procurements, processes and
resources for developing, implementing,
achieving, reviewing and maintaining an

environmental policy.

environmental needs

Water of sufficient quantity and quality
necessary to preserve and protect the
ecosystem and maintain the ecological
integrity of a watercourse.

environmental policy

A statement by an organization of its
intentions and principles in relation to its
overall environmental performance.
Environmental policy provides a framework
for action and setting of environmental
objectives and target.

environmental strategy
A strategy intended to accomplish a specific
environmental objective.

64

il iV puaii
SV eloimVlg (sl )l passdd pasiiay
299 wJ| Bagy 9ds LIS Sl asl 8 eopine
h&hwuboﬁm%ﬁ&w|))a”
o JSLJ|9 el ezl Gl sy g9,wi0ll
i UiSe ad=oll aud) gg,uioll @oiMo
i puassdl Gaadni e sl Sz Jgl=I
il Ul o dauso asuis (sJ| Jgogdl Sy
gg,_umJI oos9 @S Jdsi Jio aslaidVly
ezl 2MoY  axdleo)l  aals E S

Auoshisll glglly oulsall,sbs

@l vgild

o e weSy sl velall o grell U
o a3lieg dvamie wleyuili Jowis doghio
wldlaiVlg wlidlesly (58, veall (] adlo|
Qlox> (| e il wlwlowdly wloghidlly
Slas ol 3I S ol oSy sl awsudall @l
. &l @iVl coun

A 8,151
bzl L Loy (aolsdl 8,5\ alstl st

il 8,15V pUas

ooy Sl pldl 6,V ol o 3=l &S
Slw,lows Oliung ludnzs abaisly Vsl
Suls Jueide sk dlgeg wlilecs wlg
- @il @bl (sde blaxlly de=ly08

) apial WbV
Glox ay9,all o a8l 859l 9 aSIL olio
sasll Lol (sl abslroll o ciadl ol

osilodl S ymol) &oal

ks Qs
ol Sslolly 1olaall bo ad e ) usai
cple JStin il pilsh slen Lowd Loy ojals
Jo=ll Ll aolroll ;8¢5 duind! @wlbowd! ol

- il pslasls Lpible gogls

- Baso G Blasl 5wl Ly sy Joe das



-env

environmental sustainability

Achieved when the productivity of life-
supporting natural resources is conserved or
enhanced for use by future generations,
particularly with regard to the production of a
wide range of environmental services, such
as the supply of food and water, flood
protection, waste management, etc.

environmental tracer
Tracer which is found
environment.

in the natural
ephemeral lake

Lake that becomes dry during the dry
season, or in particularly dry years.

ephemeral stream

Stream which flows only in direct response to
precipitation, or to the flow of an intermittent
spring.

equitable and reasonable participation
The participation of watercourse States in
the development, protection and use of an
international watercourse in an equitable and
reasonable manner.

equitable and reasonable utilization
Fundamental principle of International Water
Law which entittes a transboundary
watercourse and/or an aquifer State to an
equitable and reasonable share of the uses
and benefits of a watercourse and/or an
aquifer and creating the correlative obligation
not to deprive other transboundary
watercourse and/or aquifer States of their
respective rights. A non-exhaustive list of
factors that may be used to identify an
equitable and reasonable use is summarized
in Article 6 of the 1997 United Nations
Convention on the Non-navigational Uses of
International Watercourses, and in Article 5
of the draft articles on the law of
Transboundary Aquifers.

equity
Natural justice and equity are moral precepts
which can be included in international law.

erosion
see also:
base level of erosion

error
A mistake, including one produced by fraud,
may invalidate a treaty or an international
award.
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fac-

establishment of protected zones or areas
An important practical legislative measure for
the prevention of pollution of waters in
general, and of groundwaters in particular. Its
purpose is to protect a source of public or
municipal water supply, the quantity and
quality of groundwater contained in an aquifer
or the quality of the aquifer itself, or to
prohibit the construction of buildings for
regular occupancy if groundwater is likely to
be polluted.

estoppel

A subject of international law is precluded
from denying the truth of a statement made
earlier by a duly authorized representative or
the existence of a fact in which such
representative has by word or conduct led
others to believe.

estuary

Area at the mouth of a river where it
broadens into the sea, and where fresh and
sea watermix.

evaporation (of water)

see also:

actual evaporation

effective evaporation

potential evaporation

relative evaporation

(1) Emission of water vapour by a free
surface at a temperature below the boiling
point.

(2) Amount of water evaporated.

evapotranspiration

see also:

actual evapotranspiration

effective evapotranspiration potential
evapotranspiration

Water lost to the atmosphere
evaporation and plant transpiration.

through

exceptio ri judicatoe

Plea by a party before an international judicial
institution that proceedings should be
discontinued, owing to the existence of a
judgment between the same parties in the
same case.
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existing agreements

Those agreements, partial or collective, that
are in force between watercourse States
regarding the utilization of the watercourse.

Explanation: Under international law rules on
succession in treaties, existing agreements
continue into force, irrespective of all conditions
and changes. These agreements cannot be
unilaterally modified, amended or nullified, and
unless otherwise agreed, all future agreements,
including the 1997 United Nations Convention on
the Law on Non-navigational Uses of International
Watercourses, are without prejudice to existing
agreements. However, watercourse States have
the right to negotiate a new agreement or
agreements on the utilization and protection of
the watercourse.

exorheic
Area where surface waters ultimately drain
into the ocean.

externalities
A benefit or cost that has not been included
in the market price of goods and services.

extreme rainfall

Amount of precipitation over a particular
basin that is the statistical (physical) upper
limit for a given duration.

facilitator
A person empowered by the group to
manage a group process.

fact-finding

An independent process in which a neutral
third-party investigates a dispute and issues
a report establishing the relevant facts. The
report may be used as a basis for settlement
and is usually used in relation to negotiation,
mediation, or arbitration of complex disputes.
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fall

(1) Sudden difference in elevation in the bed
of a stream of sufficient extent to cause the
entire stream of water passing over it to drop
nearly vertically for some distance before it
resumes its course.

(2) Difference in elevation of the water
surface between two points of a stream at a
given time.

fault spring
Spring fed by deep groundwater which rises
through a fault.

feasibility study
Preliminary study carried out to determine the
likelihood that a project will be successful.

field capacity
The capacity of soil to hold water.

filtration

Process of passing a liquid through a filtering
medium to remove suspended or colloidal
matter.

firm yield
Minimum yield of water from a reservoir that
can be used during drought.

first in time, first in right

Principle which states that older water rights
have priority over more recent rights if there
is not enough water to satisfy all rights.

flash flood
Flood of short duration with a relatively high
peak discharge.

flashy stream
Streams which are susceptible to flash
floods.

flood

see also:

design flood

detention basin

drainage flood

flash flood

inundation

maximum probable flood

non-structural flood mitigation

(1) Rise, usually brief, of the water level in a
stream to a peak which recedes at a slower
rate.

(2) Relatively high flow as measured by stage
height or discharge.

(3) Rising tide.

flood channel

(1) Channel for flood water.

(2) Enlarged stream channel occupied during
periods of high water.
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flood control

The control of flood waters by the
construction of flood storage reservoirs, flood
water retaining structures, channel
improvements, levees, bypass channels, etc.

flood crest
Highest (peak) elevation of the water level
during a flood at a given location.

flood forecasting

Predicting the occurrence, magnitude and
duration of a flood through meteorological
and hydrological observation and analysis.

flood frequency
Number of times a flood of a given size is
likely to occur over a given number of years.

flood plain

Nearly level land along a stream susceptible
to flooding when the streamflow exceeds the
water carrying capacity of the channel.

flood probability
Probability of a flood of a given size being
equaled or exceeded in a given year.

flood proofing
Techniques for preventing flood damage in a
flood-hazard area.

flood protection
Protection of land areas from overflow, or
minimization of damage caused by flooding.

flood routing

Technique used to compute the movement
and change of shape of a flood wave moving
through a river reach or reservoir.

flood warning
Advance notice that a flood may occur in the
near future at a certain station or river basin.

flood wave

Rise in streamflow to a maximum crest and
subsequent recession. Normally caused by a
period of precipitation, snow melt, dam failure
or hydroelectric plant releases.

flood-control reservoir

Reservoir used to store flood water, which is
then released as rapidly as channel
conditions downstream allow.

flood-control works

Levees, banks or other works designed to
confine a stream to a particular channel, or
direct it along planned floodways into a flood-
control reservoir.
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flooded area
Area covered by water when streamflow
exceeds the carrying capacity of a channel,
or as a consequence of damming a river
downstream.

flooding

(1) Temporary inundation of normally dry land
areas from the overflow of inland or tidal
waters.

(2) Controlled
irrigation, etc.

spreading of water for

flow

see also:

direct flow
minimal annual flow
natural flow

open channel flow
overland flow
peak flow

plane flow

rate of flow
regulated flow
return flow

sheet flow
streamflow
subsurface flow
surface flow
underflow

flume

(1) A narrow gorge, usually with a stream
flowing through it. (2) An open artificial
channel or chute carrying a stream of water,
as for furnishing power, conveying logs, or as
a measuring device.

foggara (or ganat)
Subsurface gallery for water supply starting
from below the water table and sloping
downwards to the ground surface with a
gradient flatter than both the water table and
the ground surface.

forfeited water right

A water right that has been canceled
because it has not been used for several
consecutive years of non-use.

fork

(1) Place where two or more streams meet
and merge to form a larger stream.

(2) Place where a stream divides into two or
more streams.

fossil water (paleo water)
Water infiltrated into an aquifer during an
ancient geological period.
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framework for quality management
Measures adopted to preserve, protect and
rehabilitate a watercourse. It includes the
information which are of significant relevance
to the utilization and management of the
watercourse. The issues to be dealt with
include, amongst others, the extent to which
the national measures adopted for protecting
and conserving water resources, species and
habitat are adequate, compatible with
international or otherwise agreed standards
and effective in enforcement.

free aquifer

Aquifer containing unconfined groundwater
that has a water table and an unsaturated
zone.

free groundwater
Groundwater that occurs in the saturated
zone and has a water table.

free surface flow
Flowing water that has its surface exposed to
the atmosphere.

free use of water
The right to use water without the need for
administrative action.

freeboard

The vertical distance between a design (or
normal) maximum water level and the top of
a structure, such as a channel, dyke,
floodwall, dam, or other control structure. .

fresh/salt water interface
The region where fresh and salt watermeet.

freshwater
Naturally occurring water with salinity less
than 0.5 parts per thousand dissolved salts.

freshwater lens
Freshwater body
groundwater.

floating above saline

full meander

Curved portion of a sinuous or winding
stream channel, which consists of two
consecutive loops, one turning clockwise and
the other counterclockwise.

fully penetrating well

Well which extends through the whole
saturated depth of an aquifer. Such well are
built so that water is permitted to enter the
well over its whole length.
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gaining stream

Stream or stretch of stream which receives
water from groundwater seepage, or from
springs in or alongside the channel.

gauging site

A site on a stream, canal, lake or reservoir
where systematic observations of gauge
height or discharge are obtained through
mechanical or electrical means.

general obligation to cooperate
Watercourse States shall cooperate on the
basis of sovereign equality, territorial
integrity, mutual benefit and good faith in
order to attain optimal utilization and
adequate protection of an international
watercourse.

general principles of international water
resources law

The general principles of law represent the
third source of international law, to be
restored to in the absence of international
conventions or customary rules. Judicial
decisions and learned writings help in
identifying general principles of law.
Limitations to the sovereignty of States
sharing common water resources have been
mainly based on certain general principles.

general principles of law recognized by
civilized nations

A source of international law which comes
after those depending more immediately on
the consent of States. This source is
regarded as rules accepted in the domestic
law of all civilized States.

general water right adjudication

The judicial process by which a superior court
confirms or denies the current validity of
water right claims, permits, and certificates,
and the court sets limits based on the extent
to which the water is being put to beneficial
use.
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geographic information system (GIS)
A computer software system that
captures, analyses, and displays
interrelated and geographically linked
data.

governance
The process of decision-making and the
process by which decisions are
implemented (or not implemented).
Governance can be used in several
contexts, such as corporate governance,
international governance, national
governance, local governance, and good
governance.

governmental water institution
Government ministries, directorates,
departments and branch offices whose
activities are focused on water-related
activities.

green water
Rainfall that is stored in the soil and
available for plants.

grey water

Liguid waste water from domestic
sanitation equipment, for example
showers, baths, sinks, kitchens and

domestic washing facilities. Grey water
does not include waste water from
toilets, which is known as black water.

gross domestic product (GDP)

A measure of the value added to an
economy as a result of human activity.
GDP represents the market value of all
the goods and services produced in a
country.

gross interception loss
Rainfall evaporated from canopy and
litter.

gross national product (GNP)

A measure of the value added to an
economy as a result of human activity.
GNP represents the value of all the
goods and services produced in an
economy, plus the value of the goods
and services imported, less the goods
and services exported.
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groundwater

see also:

coefficient of groundwater discharge
free groundwater

perched groundwater

phreatic water

Subsurface  water  occupying the
saturated of soils or geological
formations.

groundwater basin

Physiographic unit containing one large
or several connected or interrelated
aquifers.

groundwater dam

Body of low permeability or impermeable
material that impedes the groundwater
flow.

groundwater dating
Determination of the time between the
recharge of groundwater and sampling.

groundwater depletion curve
Curve showing the rate of release of
water from storage in an aquifer.

groundwater divide

Line on a water table or piezometric
surface on either side of which the water
table slopes downward.

groundwater flow
Water movement in an aquifer.

groundwater law

The common law doctrine of riparian
rights and the doctrine of prior
appropriation as applied to ground water.

groundwater mining/overexploitation
Withdrawal of groundwater at a higher
rate than that of replenishment of the
aquifer.

groundwater mound

Mound or ridge-shaped feature in a
groundwater table created by influent
seepage.

groundwater recession

Decreasing rate  of  groundwater
discharge to surface water during
periods of no recharge connected to
depletion of groundwater storage, and
expressed by groundwater recession
curve.

groundwater recharge
The natural or intentional infiltration of
water into the zone of saturation.
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groundwater reservoir
An aquifer or aquifer system in which
groundwater is stored.

groundwater storage
Quantity of water stored in the saturated
zone of an aquifer.

groundwater surface (table)

Surface within the zone of saturation of
an unconfined aquifer over which the
pressure is atmospheric.

habitat

A habitat is an ecological or
environmental area inhabited by a
particular animal or plant species.

harmful effects of water

Harmful effects of water include those
damages which may be caused by water
either naturally or through human
actions.

harmonization

Matching the legal frameworks regarding
water resources of riparian States.
Harmonization is very important in cases
of joint management.

head (hydraulic/piezometric)

see also:

driving head

pressure head

(1) Elevation to which water will rise in a
piezometer connected to a point in an
aquifer.

(2) Sum of the elevation and the
pressure head in a liquid expressed in
units of height.

headrace
Channel or flume which brings water to a
water wheel or turbine.

headwaters
The source and upper reaches of a
stream.
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Helsinki rules

See the work of the International Law
Association relating to International
Water Law.

high water

(1) Highest water level reached during a
flood or a reservoir operation.

(2) Water level at high tide.

holistic

Term wused to describe an all-
encompassing approach .

humid zone

Zone in which precipitation exceeds

potential evaporation.

hydraulic conductivity

Property of soil or rock that describes the
ease with which water can flow through
pores or fractures. It is mathematically
described by Darcy’s law.

hydrograph

see also:

composite unit hydrograph
compound hydrograph
discharge hydrograph
instantaneous unit hydrograph
well hydrograph

hydrographical network

Aggregate of rivers and other
permanent, or temporary watercourses,
lakes and reservoirs, over a given area.

hydrological drought

Prolonged period of abnormally dry
weather that results in declining surface
and subsurface water levels.

hydrological network
see also:

permanent station

Hydrological stations and observation
posts established in river basins and
administrative regions to obtain basic
data for the study of the hydrological
regime.

hydrological observation

Direct measurement or evaluation of one
or more hydrological elements, such as
stage, discharge, water temperature, etc.
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hydrological regime

Variations in the state and characteristics
of a water body which are regularly
repeated in time and space and which
pass through phases, e.g. seasonal.

hydrometric station
see also:
primary hydrometric station

hydrophyte (or aquatic plant)

Plant which normally grows in water, or
which requires a large amount of
moisture.

hyetograph

(1) Map or chart displaying temporal or
areal distribution of precipitation.

(2) Graph displaying the intensity of
precipitation versus time.

impact

Changes or effects caused in one place of
the watercourse (normally downstream) by
the use of water in another place of it
(normally upstream). Impacts can occur
within and beyond the jurisdiction of a
watercourse State. Impacts can have both
beneficial or adverse effects, and affect
water quantity and quality, or have socio-
economic effects.

impermeable; impervious

A term denoting the resistance to penetration
by water or plant roots; incapable of being
penetrated by water; non-porous.
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impervious boundary A0 pal 1>

Boundary of a flow domain through which no o Ol,> Jld sg=s V oaic il axll

flow can take place. Gl 9 LS SSiiw sl asys polaxl
Al agd ol

Imperviousness

The portion of a sub-basin, sub-watershed, or

watershed, expressed as a percentage, that is

covered by surfaces such as roof tops, parking

lots, sidewalks, driveways, streets, and

highways. Impervious surfaces are important

because they will not absorb rainfall and,

therefore, cause almost all of the rainfall to

appear as surface runoff.

impoundment =
Body of water formed by collecting water, as  Jl> 8 Jio slodl gaoxi (o JSinii alo aliS
by a dam. Aow
incised river o\l g
River which has cut its channel through the .ol B8 (o8 oo 5 g

rock or soil producing a deep valley.

induced recharge ) Uswioanso VAR
Withdrawal of groundwater near surface ol slo S)xo0) jolxo 8390 8 dud9> olio uxw
water supplies to induce an inflow from the Cguuo polel Ul Coux axhw olw als

surface source into the groundwater. e axbaudl olwedl iy 99l cloll
. éu,adl olxily JgaJl
industrial water use oluol) seliuall plazuw Vi

Water used for industrial purposes, wlebuaS ( dcliall LoleW doizuiwoll olwoll
commonly used in the steel, chemical, paper, ,,,Sig 3,8l acliog ailouS)l wlebally wlall

and petroleum refining industries. . Joyll
infiltration Sy
See also: PN
percolation Ak YA e
Downward movement of water through the 0 Ml (swluwo Jawg 58 Sl clodl &S ,>
soil. il adaw
infiltration capacity Sl asaw

Maximum rate at which water can be  aiei Ul @use @,d oSeu Sl sdeVl Jasoll
absorbed by a given soil per unit area under  bg,i oo Udg adowdl da>9 8 a9 sloll

given conditions. .833=0
infiltration coefficient Sl Joleo
Ratio of infiltration to rainfall. LlaoVlg e )l G ol
inflow J=1> wuuai
Flow of water into a stream, lake, reservoir, . clo S,=0 slol) alol> asld sJl 85,9 olw
basin, aquifer system, etc. v A OS um
influent seepage =l O i
Movement of water from a free water source  agpil ashio 9 aun,Vl ausl=ll bl &s,>
at the land surface toward the water table; c ozl Ulizdl I adosadl o slodl Sg85
commonly used to describe flow from a

stream.

78



-ins

influent stream

Stream or reach of stream that loses water to
the ground and contributes water to the
saturated zone. The upper surface of such a
stream stands higher than the water table or
other potentiometric surface of the aquifer to
which it contributes.

information concerning planned measures
Information exchanged and consultations
between watercourse States and, if
necessary, negotiation on the possible
effects of these measures on an international
watercourse.

injection well

Refers to a well constructed for the purpose
of injection treated wastewater directly into
the ground. Wastewater is generally forced
(pumped) into the well for dispersal or
storage into a designated aquifer. Injection
wells are generally drilled into non-potable
aquifers, unused aquifers, or below
freshwater levels.

inlet

(1) Upstream side of any structure through
which water may flow.

(2) Structure admitting water supplies from
the source or through an intake structure
built upstream.

instantaneous unit hydrograph

Unit hydrograph resulting from unit amount
of effective precipitation applied to a
drainage basin in an infinitesimally short
time.

institute of international law

The institute of international law has, since
the end of the 19th century, given attention
to international river law.

Examle: Among its resolutions, the following can
be mentioned:

1) International regulation on River Navigation,
Heidelberg 9 September 1887.

II) International regulation regarding the use of
international watercourse s for purposes other
than Navigation, Declaration of Madrid, 30 April
1911.

)  Regulation governing Navigation on
International Rivers, Resolution of Paris, 19
October 1934.

IV) Resolution on the use of International Non-
Maritime Waters, Salzburg, 11 September 1961.
V) Resolution on the pollution of Rivers and
Lakes and International Law, Athens, 12
September 1979.
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institutional arrangements

The relationship or transaction between two
or more parties and encompasses the rules
that govern rights and obligations that the
parties have to observe.

institutional mechanisms
A common feature of legal arrangements on

the management of international
watercourses. The primary purpose and
main function of which is facilitating

cooperation among the watercourse States
and coordinating their efforts to develop and
manage the watercourse. Institutional
mechanisms may also serve as a means of
dispute avoidance and settlement, collection
and exchange of hydrological, technical and
other data, formulation and coordination of
water management and protection plans and
activities, construction, control, maintenance
and operation of waterworks, control one or
more beneficial uses, control of harmful
effects, regulation of the flow, or coordination
of emergency measures.

institutional sustainability

Achieved when institutions, structures and
processes have the capacity to continue to
perform their functions over the long term.

instream use

Typically, non-consumptive uses of water that
do not require diversion from its natural
watercourse (e.g., fish and other aquatic life,
recreation, navigation, esthetics, and scenic
enjoyment). Hydroelectric power production
water use is also considered a non-
consumptive, but may require temporary
diversion from the natural stream flow.

intake

Structure or site used to control, regulate,
divert, and admit water directly from the
source through an inlet built upstream.

intake area

Area which contributes water to an aquifer,
either by direct infiltration or by runoff and
subsequent infiltration.

integrated environmental management

A code of practice for ensuring that
environmental considerations are fully
integrated into all stages of the development
process in order to achieve a desirable
balance between conservation and
development.
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integrated water plan o lSio aule abs>
A plan that considers all water uses, ¢lg.w olwll Wlolixiwl gox> (el (sl aazl
municipal supply, agricultural, hydropower —acluall @slall adgs ol acl,3l ol @all wlslaoVl
generation, industrial and the protection from  a.cgig « oluod) 8,lall LV o @loxll Lailg .
the harmful effects of water and water . oLl
quality.

bl.:\A]‘ .J)‘}Aj alal<iall EJ\J}]\

A comprehensive, interdisciplinary approach to
water resource planning that encompasses
water resource assessment, demand
considerations, analysis of alternatives, risk
management, resource diversity,
environmental considerations, least-cost
analysis, multidimensional modeling, and
participatory decision making and public input,
among other factors. Integrated Resource
Planning begins with specific policy objectives
that are applied to extensive lists of options for
water supply sources, distribution systems,

or other operational requirements. The options
are then narrowed after evaluating demand
requirements, environmental impacts,
conservation options, costs, risks, and other
aspects of a project. IRP involves a dynamic
process of assessing demand and supply
conditions and creatively integrating
alternatives and new technologies.

integrated water resource management
(IWRM)

The integrated management of land, water, szl 8,5V g yghil geis il alosll
and other related natural resources in a .&alsioll 3lge)l 9 ooVl @slall s)lgel)
coordinated approach that aims to maximize  assll &sladVl g acloaxVl lgel pulasid
socio-economic welfare in an equitable aoluVl dolyiwl Lans v dbsle aa,hy
manner without sacrificing the sustainability Lozl d_fgﬁ.zJI aaull
of the ecological systems.
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integration of upstream and downstream
water-related interests

An integrated approach to water resources
management entails identification of conflicts
of interest between upstream and
downstream stakeholders. The consumptive
“losses” upstream will reduce river flows. The
pollution loads discharged upstream will
degrade river water quality. Land use
changes upstream may alter groundwater
recharge and river flow seasonality. Flood
control measures upstream may threaten
flood-dependent livelihoods downstream.
Such conflicts of interest must be considered
in IRWM with full acknowledgement of the
range of physical and social linkages that
exist in complex systems. Recognition of
downstream  vulnerability to upstream
activities is imperative.

interception

see also:

gross interception loss

The process of storing rain or snow on leaves
and branches which eventually evaporates
back to the air. Interception equals the
precipitation on the vegetation minus
streamflow and throughfall.

interflow

(1) Portion of the precipitation which does
not infiltrate to the water table, but is
discharged from the area as subsurface flow
into stream channels.

(2) Flow of water from ephemeral zones of
saturation. It moves through the upper strata
of a formation faster than normal base-flow
seepage.

International Association For Water Law
(AIDA)

This body, whose aim is to promote the
progress of national water legislations and
administrations, has held three important
international conferences with published
proceedings. In the recommendations of the
second conference held at Caracus,
Venezuela, in 1976, the Association
suggests the elaboration of norms pertaining
to the use of international water resources.

international law

A system of legal principles and rules
governing the relations and interactions of
States as well other units that have
international status, such as international
organizations, multinational corporations,
international NGOs, national liberation
movements, etc.
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International Law Association relating to
international water law

The largest professional organization
devoted to international law. It has made a
notable contribution to the development of
international water law with the Helsinki
Rules (1966). The rules are of great
significance as they embody principles that
have been formally accepted by many
countries cooperating on shared waters.

international river

(1) River internationalized by treaty.

(2) River traversing the territories of more
than one sovereign State.

international water law

A relatively autonomous branch  of
International law governing relations and
conduct of both States and international
organizations regarding utilization,
management and protection of shared water
resources.

international watercourse
A watercourse with parts situated in different
States.

interpretation

The expression of the meaning of a rule of
law, treaty text, declaration or a decision of
international organization.

interrupted stream
Stream which contains alternating stretches
of perennial and intermittent flow.

inundation

(1) Overwhelming areas with water that are
not normally submerged.

(2) Controlled spreading of water
irrigation, etc.

for

involvement of women in decision-making

Women play an important role as decision
makers regarding shared water resources
management.

irrigation

Replacement of supplementation of rainfall
with water from another source in order to
grow crops or plants.
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isotopic tracer b pawl)
Avrtificial (added to water) or natural (present sclibol gl (sloJl (59 39>80) seub couwl,
in water) tracer which is an isotope of one of  ,slie)l o a>lgd b WSy (slod Blaw)
the elements present in water. slodl (8 839>g.0Jl

jetty >
Structure built on the bank of a stream. o, olxil Ll ass o Bl dasue dliwo
joint management as yiwiaodl &,1>V1

A partnership arrangement in  which  goizolly dogS=l LJMs (o pgii &S| Wl
government, the community of local resource  aaleolly duweSxll jue Globiolly  (sdxoll
users, non-governmental organizations, JLioVU G,V Gasselly dssly dwusSVI
academic and research institutions, and >0l 8,5V 8l Szl alalwe aJoduun (59
other resource stakeholders share the coseadall
responsibility and authority for decision-

making over the management of a natural

resource.

joint spring Slo g
Spring which issues from a fissure. WD o Cauiy &
junior water right Ga>l ol (5>

Between two competing water rights, the . ¢uas> gul 9@ bS] e Sl olodl 5>
right with the lower priority (more recent gzt olwoll &S pac &> (899 ple JSiiug
date) is the junior water right. The water &asl o )31 e Vgl oluodl giod oo imoll
right with the higher priority (earlier priority  sde Ja> paas wasl o 131 ) olwdl Bga>
date) is the senior water right. In general, (olw 3>
when there is not enough water available for

all users, water is withheld first from the most

junior water right.

juvenile water a=9l olwo
Water derived from the interior of the Earth 5,V bl o%) LS\ngll dol) aoxiwe olw
that has not previously existed as uzhaw ol ol 0loS Toruo 1>lgii o) (sidg
atmospheric or surface water.
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kanat; karez

Subsurface gallery for water supply starting
from below the water table and sloping
downwards to ground surface with a gradient
flatter than both the water table and the
ground surface.

karst

Limestone and dolomite areas with a topography
peculiar to and dependent on underground solution
and the diversion of surface waters to underground
routes. Characteristic of an area of irregular
limestone in which erosion has produced fissures,
sinkholes, underground streams, and caverns.

karstic river
River which originates from a karstic spring
or flows in a karstic region.
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lagoon
Shallow body of water which has a shallow,
restricted inlet from the sea.

Lag time

The difference in time units of a series value and a
previous series value. In hydrology, it is used to
calculate the time from centre of mass of
rainfall to centre of mass of runoff, or to the
peak of runoff.

lake

see also:

closed lake

endorheic lake

ephemeral lake

playa

Inland water body of considerable size.
lateral inflow

Inflow of water to a river, lake or reservoir
from the adjacent catchment.

leaching

(1) Removal of salts from upper soil layers
by relatively salt-free water.

(2) Removal of pollutants from stored waste
water.

leakage

In groundwater, the flow of water from, or
into an, aquifer through an underlying or
overlying semi-pervious layer.

leakage coefficient

Quantity of water that flows across a unit
area of the boundary between the main
aquifer and its overlying or underlying semi-
confining layer per unit head difference
across this semi-confining layer.

leaky aquifer
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An artesian or water table aquifer that loses or  aab lplewl 1>gi ol glei slol) alol> @i

gains water through adjacent semipermeable
confining units.
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leaky boundary
Boundary between a pervious and a semi-
pervious layer.

legal instrument
A category of documents that have a
normative character.

Explanation: In international law, this applies
primarily to international agreements that can
exists under different names: Treaty, Convention,
Charter, Constitution, Pact, Protocol, etc.
International legal instruments also include
unilateral declarations, binding decisions of
international organizations and international
judicial arbitral awards relevant to a particular
watercourse or a watercourse State, as well as
certain non-binding but important instruments
such as guidelines, codes of conduct, standards
and recommendations. In municipal law, this
applies primarily to various domestic legal acts
such as the constitution, legal codes (e.g. Water
Code) laws or acts (e.g. Clean Water Act) or any
other kind of regulation regarding the
watercourse in question. Decisions of federal
courts and agreements between constituent
parts of a federal State (e.g. inter-State Water
Compacts in the United States) should be
considered.

lethal concentration (LC50)

Concentration of a toxic substance at which
50 per cent of the fish, or any other target
living being are killed after a specified
exposure.

levee

see also:

natural levee

Water-retaining earthwork used to confine
streamflow within a specified area along the
stream or to prevent flooding due to waves
or tides.

live storage
Volume or capacity of a lake or reservoir

between the maximum and minimum
operating levels.

local inflow

Water entering a stream between two

gauging stations.

local water plan

Concerned with the formulation and
hierarchization of the various hydraulic
works within sectorial investment

programmes, in such a way as to comply
with the overall strategy of economic and
social planning.

longitudinal section
Vertical section along a channel along its
axis.
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losing stream
Stream or reach of a stream that loses water
to the ground and contributes water to the
saturated zone.

low water
(1) Water level at low tide.
(2) Lowest level reached in a river or a lake.

lower reach
Part of a stream channel in the lower region
of a drainage basin.

low-flow channel
Stream channel occupied during periods of
low flow.

management

Management refers in particular to:

planning the sustainable development of an
international watercourse and providing for
the implementation of any plans adopted;
otherwise promoting the rational and optimal
utilization, protection and control of the
watercourse.

marginal cost
Incremental cost of producing one more unit
of a good.

market price
see also:
surrogate market price

marsh
Lowland flooded in the rainy season and
usually watery at all times.

maximum allowable concentration

Upper limit of concentration of a substance in
water which is not harmful to a certain
purpose.
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maximum field carrying capacity
Amount of water held in a soll
gravitational water has drained away.

after

maximum instantaneous discharge
Largest discharge of a given hydrograph in a
very short period of time.

maximum probable flood

Largest flood that may be expected, taking
into account all pertinent factors of location,
meteorology, hydrology and terrain.

maximum contaminant level (MCL)
The maximum level of a contaminant allowed
in water by law.

meander

see also:

full meander
Bend in ariver.

meander belt
The active portion of a floodplain containing
the highest concentration of meanders.

means of compliance, verification and
control

A set of rules and procedures aimed at monitoring,
assessing and facilitating compliance. Compliance
control techniques primarily emphasize a non-

confrontational and non-judicial approach.

mediation

Process in which a neutral third party
facilitates communications and negotiations
among parties to find a mutually acceptable
resolution of a dispute. In some forms of
mediation, the third party may engage in
evaluative tasks, such as helping parties
assess likely outcomes and exploring the
strengths and weaknesses of the arguments
presented.

mediation-arbitration

A hybrid of mediation and arbitration that
relies on a neutral party who functions both as
a mediator and an arbitrator. The process
usually consists of framing the issues for both
parties, sharing information, mediating those
points where agreement can be reached, and
then making a decision on points where the
parties cannot reach agreement.

mediator

An impartial third party who facilitates the
resolution of conflict between two or more
parties.
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meteorological (weather) radar

A remote sensing device that transmits and
receives microwave radiation for the purpose
of detecting and measuring weather
phenomena; includes Doppler radar, which is
used to determine air motions (to detect
tornadoes), and multiparameter radar, which
provides information on the phase (ice or
liquid), shapes, and sizes of hydrometeors.

Millennium Development Goals (MDG)

The MDGs are eight goals to be achieved by
2015 that respond to the world's main
development challenges. They are drawn from
the actions and targets contained in the
Millennium Declaration that was adopted by
189 nations and signed by 147 heads of state
and governments during the UN Millennium
Summit in September 2000. The MDGs,
amongst others, synthesize, in a single package,
many of the most important commitments made
separately at the international conferences and
summits of the 1990s; recognize explicitly the
interdependence  between  growth,  poverty
reduction and sustainable development; and
acknowledge that development rests on the
foundations of democratic governance, the rule of
law, respect for human rights and peace and
security.

mineral spring
Spring containing significant quantities of
minerals.

minimum annual flow
Smallest discharge in a stream during a
hydrological year.

mining water use
Water use during quarrying
extracting minerals from the land.

rocks and

mitigation

In the context of environmental assessments it
refers to an action designed to lessen or
reduce adverse impacts.

moderates

Parties to a dispute who tend to be able to see
valid aspects of each perspective and have
greater flexibility about potential definitions of
the negotiating space; often will be reluctant to
express views in a multi-party dispute.

monitoring

A process of repetitive measurements, for
various defined purposes, of one or more
elements of the environment according to pre-
arranged schedules in space and time, using
comparable methodologies for environmental
sensing and data collection.
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monitoring well
A well used to obtain water quality samples or
measure groundwater levels.

multi-annual storage capacity

Volume of water that can be stored in a
reservoir to cope, partly or completely, with
variations in inflow and demand over more
than one year.

multi-party disputes
Conflicts involving more than two identifiable
parties or factions.

multiple-objective planning

In the context of water resources multiple-
objective planning in which a framework is
provided for analysing the contributions of
investment and management programmes to
the multiplicity of social and economic
objectives developed in the political process.

multiple-purpose project

A project designed to serve more than one purpose,
and whose costs are normally allocated

among the different functions it provides. For
example, one that provides water for irrigation,
recreation, fish and wildlife, habitat restoration and
protection, and, at the same time, controls floods or
generates electric power.

multi-sectorial water plan

Any plan that considers the sectors and socio-
economic activities that may be affected by
water utilization.

municipal law
The law applied by National Courts can be
transformed into customary international law
concerning water resources through its
recognition as “general principle of law”.
Thus because in almost all national water law
systems, it is found the principle that one State by
using water must take into account the needs of
neighbouring States, such a principle is identical to
the principle of customary international law.
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national environmental action plan (NEAP)
Comprehensive  programme  aimed at
promoting environmental strategies and
policies and the achievement of sustainable
environmental policies.

national strategy for sustainable
development (NSSD)

National strategy aimed at reversing current
trends in the loss of environmental resources.

national water plan

National plan incorporating the formulation,
implementation and control of strategies and
criteria intended to ensure an accurate
assessment of water availability and demand
and to prevent conflicts among users.

natural flow

The rate of water movement past a specified point on

a natural stream from a drainage area for which
there have been no effects caused by stream
diversion, storage, import, export, return flow,
or change in Consumptive Use caused by
man-controlled modification to land use.

natural levee

Low alluvial ridge adjoining the channel of a
stream composed of sediment deposited by
flood water which has overflowed the banks of
the channel.

natural resource agencies

Generally those State agencies charged with
protecting and conserving the State's natural
resources.

92

Aibg Ain Joc ab>
el paaz) Jolis ol sghi 98 plall Bapll
b aSeo asls J8L anudl Gy il
Olwlewdly wlixslhiwVl gai vlg LY aazll
plaziwVl sle pols JSiu 55,3l go aw;WI
ey - asliodl adlodly apindl s)lgod) sasll
ol aiuwoll asudl wlwloudl ] 9 g ol

a0l dinod | uouiill duibg Easxwil yiw]

o)l Sgiwo wsle dmoiill ailiwY hoi
9 aJldl olpmodl anslio (sl Waps sl
- auiadl 5)l90dl Hladlg 289

by ailo abs>

ol ioig < doadl oudd] guo> (sdasi (sl alazl
suleolly OlasbiwVl oy daaily  acluo
asbioll oboll auall Luaadl Oloaa) disoll
on olely oguns gieds o lpde Cdbllg
oo il |

Auzub by (89 5 (8 WAy Sl O,

e Syxo) splate @nsmio Guob @l

oo goxoll Wlugwyll oS o alSiiue
awlagell ol Ll

ausubll 3)lg0)l GYISy
syleo @luos dlas daizoll duogSall VISl
. &usdoll @gnll



-not

natural resource

A material source of wealth, such as timber,
freshwater, or a mineral deposit, that occurs in a
natural state and has economic and/or value.
Natural resources are considered Nonrenewable
when they do not naturally replenish themselves
within the limits of human time or Renewable
when they are more or less continuously
replenished in the course of natural events within
the limits of human time.

net storm rain
Portion of rainfall during a storm which
reaches a stream channel as direct runoff.

no injury rule

The granting of an application for a new
water right, or an amended water right, shall
not cause an adverse impact to an existing
water right.

non-consumptive use

Non-consumptive water use includes water
withdrawn for use that is not consumed, for
example, water withdrawn for purposes such as
hydropower generation. This also includes uses
such as boating or fishing where the water is still
available for other uses at the same site.

non-discrimination

A watercourse State shall not discriminate on
the basis of nationality, residence or location
of injury, in granting to natural or juridical
persons, in accordance with its legal system,
a right to claim compensation or other relief
with respect to significant harm caused by
activities carried on in its territory.

non-governmental organization (NGO)

An organization, usually non-profit, that is not
part of an international, national, local, or
municipal government.

non-renewable resource

A resource that either cannot be renewed
once it is used or lost, or cannot be renewed
in historical time.

non-structural flood control measures

Measures such as zoning ordinances and codes,
flood forecasting, flood proofing, evacuation and
channel clearing, flood fight activities, and
upstream land treatment or management to control
flood damages without physically restraining flood
waters.
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normal hydrological value

Mean value of a hydrological characteristic
taken over a period selected by consensus
such that the mean over any longer period
does not significantly differ from the value
obtained.

notification concerning planned measures
with possible adverse effects

Before a watercourse or aquifer State can
implement or permit the implementation of
planned measures which may have a
significant adverse effect upon other
watercourse or aquifer States, it is obliged to
provide timely notification to concerned
parties. The notification is normally
accompanied by available technical data and
information, including the results of any
environmental impact assessment.

obligation not to cause significant harm

A principle stating that watercourse States
shall, in utilizing an international watercourse
or a shared aquifer, take all appropriate
measures to prevent causing significant
harm to other watercourse or aquifer States.

obligation to eliminate harm and
compensation

In cases where significant harm nevertheless
is caused to any watercourse or aquifer
States, the State whose use causes such
harm shall, in the absence of agreement to
such use, take all appropriate measures in
consultation with the affected State to
eliminate or mitigate such harm and, where
appropriate, to discuss the question of
compensation.
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observation well (monitor well)
A well used to obtain water quality samples
or measure groundwater levels.

online hydrological forecasting

The process of hydrological forecasting in
which at least one of the components, such
as data collection, data transmission, data
presentation and hydrological modeling, are
automated and computer-controlled.

open channel flow (free surface flow)
Flowing water whose surface is exposed to
the atmosphere.

opportunity cost

This cost addresses the fact that by
consuming water, the user is depriving
another user of water. If that other user
places a higher value on the water, the
misallocation of resources results in an
opportunity cost to society . The opportunity
cost of water is zero only when there is no
alternative use.

optimal yield

Amount of water which can be withdrawn
annually from an aquifer, basin or reservoir,
according to a pre-determined criterion of
optimal exploitation.

organizations

A social arrangement which pursues
collective  goals, controls its own
performance, and has a boundary separating
it from its environment.

other relevant bilateral instruments
Non-watercourse-related agreements which
may contain provisions relevant to the
watercourse in question. Treaties of
friendship and cooperation may contain
compulsory dispute resolution provisions
which may apply to possible disputes
concerning a watercourse. In bhilateral
environmental agreements that contain
obligations, such as the duty not to cause
transboundary harm, non-discriminatory,
exchange of information and consultations,
prior notification is of relevance and may
have bearing on the use of the watercourse.
Boundary treaties whose primary purpose is
to delineate national boundaries also deal
with the water that crosses, or constitute an
international mechanism with jurisdiction
over the watercourse.
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outfall
Point where waste water or drainage is
discharged.

outflow
Flow of water out of a stream, lake, reservoir,
container, basin, aquifer system, etc.

outlet
Opening through which water flows out, or is
extracted from a reservoir or stream.

overbank flow channel

Nearly level land along a stream flooded only
when the streamflow exceeds the water
carrying capacity of the channel.

overdraft; overexploitation

(1) Continued withdrawal of water from an
aquifer or a reservoir at a rate greater than
the rate of replenishment.

(2) Reduction of groundwater storage in an
aquifer, or of the flow of a stream or spring,
caused by discharge exceeding natural
replenishment.

overland flow
Flow of water over the ground before it
enters a definite channel.

partially penetrating well

Well in which the length of water entry is less
than the thickness of the saturated aquifer
which it penetrates.

participation

A process through which stakeholders
participate in and share control over
development initiatives and the decisions
and resources which affect them.
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participatory

The quality of an approach to development
and/or governance in which the underlying
principle is that the key stakeholders (and
especially the proposed beneficiaries) of a
policy or intervention are closely involved in
the process of identifying problems and
priorities. In such situations, stakeholders
have considerable control over the related
activities of analysis, planning and the
implementation of solutions.

participatory methods

Methods that are used to encourage
people’s participation in the processes of
identifying/analysing livelihood opportunities
and problems, setting priorities and planning,
implementing solutions, and monitoring and
evaluating changes and impacts.

partners

The individuals and/or organizations that
collaborate to achieve mutually agreed upon
objectives.

peak flow
Maximum instantaneous discharge of a
stream or river at a given location.

perched groundwater

Groundwater body, generally of moderate
dimensions, supported by a relatively
impermeable stratum and which is located
between a water table and the ground
surface.

perched stream

Stream that is separated from the underlying
groundwater by a zone of unsaturated
material.

percolation

see also:

deep percolation

Flow of a liquid through an unsaturated
porous medium under the action of gravity.

perennial stream
Stream which flows continuously throughout
the year.

permanent station

Hydrometric station in which one or a
number of elements are observed in the
physical environment. Such a station is
usually equipped with recording instruments.

permanent wilting point

Moisture content of the soil at which the
leaves of plants growing in that soil become
permanently wilted.
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permit and concession system

This type of system regulates and controls all
water uses in countries where the
administration of groundwater is part of the
overall management of water resources.
Both the quantity and the quality aspects of
water management are taken into account,
and the permit or concession may contain
the conditions of use. The system may take
two major forms:

(a) the introduction into waters of polluting
substances: generally, only discharges into
surface waters may be authorized. While in
some countries discharges into groundwater
are specifically prohibited. Usually, permits
contain additional provisions to regulate such
aspects as the responsibility for injury or
harm caused to third persons, the obligation
to treat waters after use and for installing
treatment facilities. It is desirable that the
authorities enjoy discretional powers in the
granting of permits or concessions. These
should be subject to withdrawal in the case
the holder does not comply with the
conditions imposed upon him; (b) the
construction and operation of discharge
outlets.

phreatic water
Groundwater occurring in the saturation zone
and having a water table.

phreatophytes

Water-loving plants that grow mainly along
stream courses and/or where their roots
reach the capillary fringe.

piezometer
Observation well in which the water table
level, or the piezometric head can be
measured.

pilot project

A project that is intended to test solutions to
new and complex problems. Pilot projects
are typically small-scale, implemented over a
short space of time and at low cost.

plane flow
Flow described by streamlines contained in
parallel planes.
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planning

The process by which the regional water
planning groups develop and adopt their
individual regional plans. The process
includes describing the planning region;
determining the current and projected
population; establishing water demand data
for the region; evaluating current water
supplies in the region; and comparing water
demand with water supplies to determine the
needs of the region, etc.

playa

Lakebed found in arid/desert regions in
lowest part of enclosed valley with centripetal
of inward drainage. The lake is dry, except
after heavy rainstorms, when it may be
covered by thin sheet of water that quickly
disappears through evaporation and/or
infiltration.

pollutant

see also:

conservative pollutants

A substance which impairs the suitability of
water for a considered purpose.

pollution

Any alteration in the character or quality of
the environment which renders it unfit, or
less fit, for certain uses.

pond
Small body of water or storage reservoir.

porosity

Ratio of the volume of the interstices in a
given sample of a porous medium, for
example soil, to the gross volume of the
porous medium, including the voids.

porous medium
Permeable medium containing connected
interstices, which may be considered as a

continuous medium with respect to its
hydraulic properties.

positional competitive negotiating

The traditional aggressive style of

negotiating whereby one party seeks to gain
advantage over the other party and
essentially tries to get more than the other in
a negotiation.

potential evaporation
Quantity of water vapour which could be
emitted by a surface of pure water.
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potential evapotranspiration

Maximum quantity of water capable of being
evaporated form the soil and transpired from
vegetation of a specified region in a given
time interval under existing climatic
conditions, expressed as depth of water.

potential yield

Maximum rate at which a well will yield water
under a stipulated set of conditions, such as
a given drawdown.

potentiometric surface
A surface that represents the level to which
water will rise in tightly cased wells.

poverty

Conditions in which a person or community
is deprived of, or lacks the essentials for a
minimum standard of well-being and life.

precipitation

see also:

channel precipitation

cyclonic precipitation

dew

depth duration curve

drizzle

effective rainfall

extreme rainfall

hyetograph

interception

lag-time

net storm rain

probable (possible) maximum precipitation
guantitative precipitation forecast

rain

(1) Any product of the condensation of
atmospheric water vapour that is deposited
on the earth’s surface.

(2) Amount of precipitation on a unit of
horizontal surface per unit time.

precipitation intensity
Amount of precipitation collected in unit time
interval.

precipitation station
Station at which observations of precipitation
are made in the form of rainfall or snow.

pre-negotiation

The intervention of a concerned third party to
encourage participation in the negotiation or
discussion process; can take place prior to or
between meetings; an initial phase of the
mediation process, where mediator meets
with each party prior to a joint session.
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present value

The value of a time-dependent benefit or
cost. Present value is obtained by
discounting the values back through time to
the present. (Ed. more often referred to as
net present value. A word about its
importance in project-related work would be
useful)

pressure head
Height of a column of static water that can be
supported by the static pressure at a point.

prevention and mitigation of harmful
conditions

One of the duties of watercourse States is
that they shall, individually and, where
appropriate, jointly through cost-sharing by
the watercourse State or States that may be
affected, make every effort to take all
appropriate measures to prevent or mitigate
conditions related to the watercourse system
that may be harmful to other watercourse
States, regardless of whether resulting from
human conduct or natural causes, such as
flood conditions, invasive water weeds,
water-borne disease, siltation, erosion,
drought or desertification. In implementing
this duty, watercourse States shall take into
account guidelines developed by competent
international organizations, particularly with

regard to the existing watercourse
organization.

primary climatological station
Climatological station at which regular

readings are taken, or at which observations
are made at least three times daily, in
addition to hourly tabulation from autographic
records.

primary data processing

Processing of raw observational data, such
as data cleaning, checking and/or correcting
data that will be used in analysis and
computations. A hydrological yearbook is a
typical example of the results of primary data
processing.

primary hydrometric station

Hydrometric station at which one or a
number of elements related to the physical
environment.
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private water institution

The institution (companies, corporations or
water users’ associations) that carry out the
sectorial aspects of water resources
management (e.g. water supply,
hydroelectric, irrigation).

private waters
Waters which are legally considered to be
under private ownership.

privatization of water

Transfer of ownership from the public sector
to the private sector. The term is also
sometimes used to refer to the
subcontracting of a water service or function
by a Government agency to a private firm.
The privatization of water companies has
been contested on several occasions
because of poor water quality, increasing
prices and ethical concerns.

probable (possible) maximum
precipitation

Amount of precipitation that is the statistical
(physical) upper limit for a given duration
over a particular basin.

procedural rules of international water law
A set of legally binding rules of international
customary or treaty law which require
watercourse or aquifer States to undertake
certain actions aimed at implementing their
substantive  obligations regarding the
watercourse or the aquifer.

Explanation: Procedural rules can range from a
general duty to cooperate to obligations and
engage in data exchange and information, prior
notifications, consultations and, where
necessary, negotiations. The rationale
underpinning the procedural rules is that a
planned measure taken by one watercourse
State may cause significant harm to another
watercourse State.
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prohibition of activities on banks and
shores

A legislative measure aimed at imposing
water pollution control. This measure
involves a general prohibition of activities on
banks and shores likely to cause water
pollution. The prohibition may also cover
specific activities, such as the storage of
materials, liquids or gases on banks and
shores, or the construction of nuclear
reactors, or other installations from which
radioactive materials can enter watercourses
or groundwaters. In particular, it may also
include the storage of dirt, rubbish, liquid
bark, or other similar substances whichmay
render groundwater unwholesome or
unsuitable for its intended purpose.

prohibition of discharges into waters

In some countries, water pollution control
legislation prohibits the introduction or
discharge of polluting substances into
waters. The prohibition can be a blanket
prohibition in some cases or may refer to a

particular ~ watercourse or only to
groundwater, as is the case in Belgium.
Other legislations contain specific
prohibitions.

Prohibitions may be based on requirements on
the composition of the receiving waters after
wastewater has been discharged. In practice,
these prohibitions, which should be formulated in
terms of water quality requirements orbased on a
system of water classification according to
usability, are combined with other legislative
measures, such as the permit or concession
system and the classification of waters into
categories, or the establishment of protected
zones or areas. Requirements also need to be
imposed on the effluents themselves prior to
discharge, and limitations placed on specific
substances contained in effluents.

protection of watercourses and related
installations during periods of armed
conflict

International watercourses and shared
aquifers can benefit from the protection
accorded by international law, particularly
international humanitarian law, in situations
of armed conflict,.
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protocol
An international, legally binding instrument
that is governed by international law and has
all the characteristics of a treaty. Protocols
are used as subsidiary instruments to amend
or supplement general international
agreements, such as framework
conventions. They may be concluded to deal
with a specific purpose or technical issue.
An example of protocols is the 1999 London
Protocol on Water and Health. This Protocal
supplemented the 1992 Helsinki Convention on
the Protection and Use of Transboundary
Watercourses and International Lakes.

public participation

A key component of IWRM, it involves local
stakeholders, civil society and NGOs in
water planning and management decisions.

public water use

Water supplied from a public-water supply
and used for such purposes as firefighting,
street washing, and municipal parks and
swimming pools

pumped storage

(1) Arrangement whereby electric power is
generated during peak load periods by using
water previously pumped into a storage
reservoir during off-peak periods.

(2) Any off-channel reservoir supplied by
pumping.

pumping test

Pumping of water from a well at one or more
selected discharge rates, during which
piezometric levels are measured regularly at
the pumped well and at nearby observation
wells. The data are used for determining the
aquifer parameters in the vicinity of the
pumped well.

purification

Treatment of water (or sewage) to remove
harmful or undesirable physical properties
and any harmful and undesirable chemical
substances and living organisms.

ganat (or foggara)
Subsurface gallery for water supply starting
from below the water table and sloping
downwards to the ground surface with a
gradient flatter than both the water table and
the ground surface.

guantitative precipitation forecast
Forecast of precipitation amount which will
form during a specific time period.
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radial well

Well provided with horizontal tubular drains
arranged in several radial directions to
increase its effective radius.

radioactive dating
Method of age determination based on the
property of radioactive decay of isotopes.

radioactive tracer

Radioactive material detectable by its
nuclear radiation and suitable for water
tracing even at very low concentrations.

radius of influence

Distance from the axis of a pumped or
recharged well beyond which the effect of
the well on the piezometric or the phreatic
surface is no longer perceptible.

rain

see also:

precipitation

Precipitation of liquid water. either in the form
of drops of more than 0.5 mm diameter, or of
smaller, widely scattered drops.

rain shadow

Region, situated on the lee side of a
mountain or mountain range, where the
rainfall is much less than on the windward
side.

rainfall depth and distribution
Depth of rainfall measured above a
horizontal surface.

rainfall distribution
Manner in which the depth of rainfall varies
in space and time.

rainfall excess
That part of rainfall which contributes directly
to surface runoff.

rainfall intensity
Rate at which rainfall occurs, expressed in
units of depth per unit of time.
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rainfall intensity pattern
Distribution of rainfall rate over a specific
amount of time during a storm.

rainfall intensity return period

Average time interval, expressed in years,
between the occurrence of rainfall of a given
intensity and that of an equal or greater
intensity.

rainfall maximization
Procedure used to derive probable (possible)
maximum precipitation.

rainfall rate

A measure of the intensity of rainfall by
calculating the amount of rain that would fall
over a given interval of time if the rainfall
intensity were constant over that time period.

random variable

Quantity which may take any of the values of
a specified set with a specified relative
frequency or probability; to be regarded as
defined, not merely by a set of permissible
values like an ordinary mathematical variable
but by an associated frequency (probability)
function.

rapids

Reach of a stream where the flow is very
swift and shooting, and where the surface is
usually broken by obstructions, but has no
actual waterfall or cascade.

rate of accretion
Amount of water added to an aquifer per unit
area and per unit time.

rate of flow
Volume of water flowing through a river (or
channel) cross-section in unit time.

rating
Experimental determination of the
relationship between the quantity to be

measured and the indication of the
instrument, device or process which
measures it.

reach

see also:

upper reach
Length of open channel between two defined
cross-sections.

real-time processing
Instantaneous processing of data upon its
reception.

real-time transmission
Transmission of data
observation.
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rebus sic stantibus

According to this doctrine, a treaty is
intended by the parties to be binding only as
long as there is no vital change in the
circumstances which, at the time of the
conclusion of the treaty, all the parties had
assumed.

recession

Period of decreasing discharge as indicated
by the falling limb of a hydrograph starting
from the peak.

recharge

see also:

artificial recharge

groundwater recharge

induced recharge

Process by which water is added from
outside to the zone of saturation of an
aquifer, either directly into a formation, or
indirectly by way of another formation.

recharge area

Area which contributes water to an aquifer,
either by direct infiltration, or by runoff and
subsequent infiltration.

reconciliation
Steps taken to heal or improve relationships
that have been damaged by a conflict.

recovery
(1) Rising movement of the water table or the
piezometric surface caused by recharge
following a period of depletion.

(2) Rising water level or piezometric surface
in and around a pumped well after stoppage
of pumping.

recovery test

Test consisting of the measurement, at pre-
determined time intervals, of the rise of the
piezometric level or water table in a pumped
well or in the surrounding observation wells
after stoppage of pumping.

recurrence interval

Long-term average time interval within which
an event will be equalled or exceeded, e.g.
flood peak discharge.
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reference climatological station
Climatological station the data of which are
intended for the purpose of determining
climatic trends. This requires long periods
(not less than thirty years) of homogeneous
records. Ideally, the records should be of
sufficient length to enable the identification of
secular changes of climate.

regional economic integration
organization

An organization constituted by sovereign
States of a given region to which its member
States have transferred competence in
respect of matters governed by international
conventions and which has been duly
authorized in accordance with its intended
procedures, to sign, ratify, accede, approve
or accept such international convention.

regional water plan

A plan formulated within the framework of
the international watercourse, or the shared
aquifer.

regular exchange of data and information
Regular exchange of hydrological,
hydrogeological, meteorological and
ecological data related to water quality and
forecasts between States sharing a
watercourse or aquifer.

regulated flow

Flow in a stream that has been subjected to
regulation by water control structures or
diversions.

regulating reservoir

Reservoir used to release controlled
amounts of water to a river for downstream
abstraction.

regulation

A legal restriction promulgated by a
Government agency through rulemaking.
Regulations are normally supported by the
threat of a sanction or fine.

regulatory institutions

A policy-making body which coordinates the
activities related to water utilization
undertaken by individuals, development
institutions or Government.

relative evaporation

Ratio of the actual rate of evaporation from
land and water surfaces to the potential
evaporation under the existing conditions.
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relevant factors matrix

A tool that ensures the geographic,

hydrological, social and economic factors to

be considered in the determination and

evaluation of equitable and reasonable

utilization.

Explanation: This matrix is not exclusive. It varies
from one case to another. It includes, but is not
limited to, the following factors:

- Geographic, hydrological, hydrogeological,
climatic, ecological and other factors of a natural
character.

- The social and economic needs of the
watercourse or aquifer States concerned.

- The population dependent on the water in each
watercourse or aquifer State.

- The effects of the use of the water resources in
one State on other States’.
- Existing and potential
resources.

- The availability of alternatives, of comparable
value, to a particular planned or existing use.

- The contribution of each watercourse or aquifer
State to the waters of the watercourse or to the
aquifer.

uses of the water

relief channel
Channel constructed to carry excess flood
water.

relinquishment

A process under which a water right may be
wholly, or partially lost, through extended
periods of non-use (“use it or lose it”).

remote sensing

Measurement or acquisition of information on
some property of an object or phenomenon
by a recording device that is not in physical
or intimate contact with the object or
phenomenon under study.

replenishment area

Area which contributes water to an aquifer,
either by direct infiltration, or by runoff and
subsequent infiltration.

res nullius

Waters not belonging to anyone should be
considered as nobody’'s waters which,
however, are still subject to the possibility of
appropriation.
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reservation of good quality groundwater
for drinking purposes

The World Health Organization has
promoted the enactment of provisions
reserving good quality groundwater for
domestic use and urban water supplies. This
preference of use should be specifically
refered to in national legislation.

reservoir

see also:

detention reservoir

flood-control reservoir

groundwater reservoir

regulating reservoir

storage reservoir

Body of water, either natural or man-made,
used for storage, regulation and control of
water resources.

reservoir life expectancy

Period of time a reservoir can be expected to
be economically usable determined by
reduced capacity due to sedimentation
processes.

reservoir release rules

Rules governing the way in which volumes of
water are released from a reservoir in order
to meet demand, downstream protection,
expected future low flows and other
considerations.

residence time

Period during which water or a substance
remains in a component part of the
hydrological cycle.

resolutions of intergovernmental
organizations as a source of international
water law

Declarations and recommendations of major
significance that have been adopted at the
conclusion of intergovernmental conferences
convened under the auspices of the United
Nations General Assembly.

retarding basin
Basin which reduces peak flood flows of a
stream through temporary storage.

retention

see also:

surface retention

That part of the precipitation falling on a
drainage area which does not escape as
surface streamflow during a given period of
time.
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return flow
Any flow which returns to a stream channel,
or to the groundwater after use.

return period (or recurrence interval)
Long-term average time interval within which
an event will be equaled or exceeded, for
example flood peak discharge.

right of free capture

The idea that the water under a person’s
land belongs to that person and they are free
to pump as much water as they want. Also
called the “law of the biggest pump”.

Rio Convention on Biological Diversity
(1992)

This convention aimed at protecting and
promoting the sustainable use of the earth’s
biodiversity, defined as variability among all
living organismsand ecosystems.

Riparian

Pertaining to or situated on the bank of a
natural body of flowing water, for example a
river.

riparian rights

A concept of water law under which
authorization to use water in a stream is
based on ownership of the land adjacent to
the stream.

riparian water right

The legal right held by an owner of land
contiguous to, or bordering on, a natural
stream to withdraw water from the source for
use on the contiguous land.

riparian zone

A stream and all the vegetation on its banks.
risk

(1) Potential realization of unwanted
consequences of an event, a function of the

probability and the value of the
consequence.

(2) Probability of occurrence of an event of a
given or (greater magnitude, within a

specified period of time.
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river

see also:

border river

coastal river

incised river

international river

karstic river

Large stream which serves as the natural
drainage channel for a drainage basin.

river basin
Area having a common outlet for its surface
runoff.

river bed

Lowest part of a river valley shaped by the
flow of water and along which most of the
sediment and runoff moves in interflood
periods.

river mouth
Place of discharge of a river into a sea or a
lake.

river pool
A small and rather deep body of quiet water
in a watercourse.

river system
System encompassing the river,
waters and groundwaters of a river.

surface

river training

Engineering river-works built in order to
direct the flow, or to lead it into a prescribed
channel, or to increase the water depth for
navigation and other uses.

roughness
see also:
coefficient of roughness

runoff

see also:

annual runoff

direct runoff

surface runoff

That portion of precipitation that moves from
the land to surface water bodies.
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safe yield

Amount of water (in general, the long-term
average amount) which can be withdrawn
from a groundwater basin, or surface water
system, without causing eventual depletion
and/or contamination of the supply.

saline water

Water containing salts at a concentration
significantly less than that of seawater. The
concentration of total dissolved salts is
usually in the range 1,000 to 10,000 mg/l.

salinity

Measure of the concentration of dissolved
salts, mainly sodium chloride, in saline water
and seawater.

salt content
Concentration of dissolved salts in water.

salt water
Water in which the concentration of salts is
relatively high (over 10,000 mg/l).

salt water encroachment (intrusion)
Phenomenon occurring when a body of salt
water invades a body of freshwater. It can
occur either in surface or groundwater
bodies.

Saltwater wedge
Wedge of salt water caused by salt water
moving under a freshwater body.

sanitary or public health measures

Very often, the water used for drinking or
domestic purposes, and food processing
industries is regulated by health or sanitary
legislation. In some countries, these
provisions are included in special legislation
dealing with water pollution or public health
legislation.

saturated zone
Part of the water-bearing material in which all
voids, large and small, are filled with water.
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Seawater intrusion
Penetration of sea waterinto a coastal
aquifer.

sectorial water plan

This plan may cover the development,
management and utilization of a water in
certain sector, for example, in urban water
supply and wastewater treatment.

sedimentation
Process of settling and depositing by gravity
of suspended matter in water

seepage

see also:

effluent seepage

influent seepage

(1) Slow movement of water in a porous
medium.

(2) Loss of water by infiltration into the soil
from a canal or other body of water.

(3) Water emerging from a rock or the
ground along a line or surface.

seepage face

That part of the soil surface, at a level below
the freewater table, through which water
seeps out from a saturated soil into the air at
atmospheric pressure.

semi-arid zone

(1) Zone in which in some years precipitation
is insufficient to maintain cultivation.

(2) Zone in which evaporation exceeds
precipitation

semi-confined aquifer

Aquifer overlain and/or underlain by a semi-
pervious layer, through which flow into or out
of the aquifer can take place.

semi-governmental water institution

Semi-governmental water institution are
generally established to guarantee financial
autonomy, flexibility in operations and
minimum interference by political authorities
in day-to-day operations. Such institutions
are normally composed of representatives of
Government and non-governmental
organizations.

senior water right

Between two competing water rights, the
water right with the higher priority (earlier
priority date) is the senior water right. The
water right with the lower priority (more
recent priority date) is the junior water right.
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settling
Downward movement of particles suspended
in water.

settling velocity
Terminal fall velocity of solid particles during
their sedimentation.

shared water resources

River and lake basins and groundwater
aquifers shared by two or more neighbouring
countries.

sheet flow

Flow of water in a relatively thin sheet, of
nearly uniform thickness, over the soil
surface.

shoreline

The line along which the land surface meets
the water surface of a lake or sea. The
region immediately landward of the shoreline
is the coast, and seaward from this line is the
shore.

silting-up

The filling, or partial filling, of a reservoir
receiving fine-grained sediment (for example,
silt) brought in by streams and surface
runoff.

simulation

Representation of an event or sequence of
events in a model, especially using a
computer such as that of a water resources
system.

slope (of water surface)
Inclination of the water surface, expressed
as the difference in elevation of two points
divided by their distance.

social and economic impact

Regional water planning groups are required
to consider social and economic impact in
their evaluation of a water management
strategy involving the voluntary redistribution
of water, or in dealing with unmet water
needs.

social cost

The total cost to society of an economic
activity.

sodium absorption ratio (SAR)

Ratio, for irrigation waters, used to express

the relative activity of sodium ions in
exchange reactions with soil.

soft water
Water that contains low concentrations of
metal ions (without significant hardness).
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soil

see also:

effective capacity

field capacity

infiltration

permanent wilting point

wilting point

soil moisture content

Percentage of water in soil, expressed on a
dry-weight basis or by volume.

soil moisture deficiency
Difference between the field capacity of a
soil and the actual soil moisture.

sounding
Measuring the depth of water with a line, rod
or by other means.

source
(2) Origin of river.

(2) In fluid dynamics, point (or line) where
stream lines diverge.

sources of international law

According to Article 38 of the International
Court of Justice, the sources of International
Law are considered to be: (a)international
conventions; (b)

customary international law; (c)

general legal principles; (d) judicial
decisions, such as decisions handed down
by the International Court of Justice or
arbitral awards.

special legislative measures for
groundwater pollution control

Legislative measures to deal water pollution
prevention, control and abatement issues..

Example: These measures consist  of
categorizing watercourses and water bodies;,
establishing permit and concession systems;
reserving good quality groundwater for drinking
purposes; prohibiting discharges into waters and
activities on banks and shores; establishing
protected zones or areas, sanitary or public
health measures, and financial provisions.

special water development agencies
These agencies were created to promote or
carry out the development of land, water and
other related resources. They are either
Governmental or semi-governmental bodies
and generally enjoy a large degree of
autonomy. They are concerned with the use
of water for one or more purposes in a
particular region, basin or sub-basin.
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specific capacity
Ratio of discharge of a well to drawdown at
equilibrium.

specific discharge (from a basin)
Ratio of discharge from a basin per unit area.

specific discharge (of groundwater)

Rate of discharge of groundwater per unit
area measured at right angles to the
direction of flow.

specific drawdown
Drawdown in a well per unit discharge.

spill
Flow from a reservoir over or through a
spillway.

spillway

see also:

emergency spillway

Structure over which excess flood waters
flow.

spillway capacity
Maximum discharge of water for which a
spillway has been designed.

spring

see also:

artesian spring

fault spring

joint spring

mineral spring

thermal spring

Place where water flows naturally from a
rock or soil onto land, or into a body of
surface water.

stage

Vertical distance of the water surface of a
stream, lake, reservoir (or groundwater
observation well) relative to a datum at a
given level.

stage-discharge relation

Relation between stage and discharge at a
river cross section and which may be
expressed as a curve, table or equation(s).

stakeholders
Individuals and/or groups who are affected
by, or can affect, a given operation .

static water level

Elevation of the water table or piezometric
surface when not influenced by pumping or
recharge.
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step-drawdown test

Pumping test in a well in which the well is
pumped at a number of different constant
discharge rates.

storage

see also:

bank storage

carryover storage

channel storage

daily storage

dead storage

depression storage

detention storage

groundwater storage

live storage

multi-annual storage capacity

pumped storage

usable storage

valley storage

(1) Impounding of water in surface or
underground reservoirs, for future use.
(2) Volume of water stored.

storage capacity
see also:
available storage capacity

storage coefficient

(a) For surface water, the relation of storage
capacity in a reservoir to the mean annual
flow of a stream above the dam forming the
reservoir.

(b) For groundwater, primarily in a confined
aquifer, it is a measure of the volume of
water an aquifer releases from, or takes into
storage per unit surface area of the aquifer
per unit change in head. This definition is
similar to the specific yield for a water table
aquifer. However, confined aquifers remain
saturated at all times and therefore water
release is not met by drainage of the void
spaces as is the case of an unconfined
aquifer, but due to changes in pore pressure.

storage curve
Curve depicting the volume of stored water
against stage or time.

storage reservoir

Reservoir impounding water for useful
purposes, for example, water supply, power,
irrigation and recreation.

storativity
Volume of water an aquifer releases from, or
takes into, storage per unit surface area of
the aquifer per unit change of head. (Ed. as
above, please check this is the correct
definition)
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storm

see also:

design storm

Heavy fall of rain, snow or halil,
accompanied by wind or not.

whether

storm duration

Period between the beginning and end of
precipitation, expressed as either a total or
above a given threshold value.

stratification

The existence or formation of distinct layers
in a body of water identified by differences in
thermal or salinity characteristics, or by
oxygen or nutrient content.

stream

see also:

effluent stream

ephemeral stream

flashy stream

gaining stream

influent stream

interrupted stream

losing stream

perched stream

perennial stream

subterranean stream

(&) Body of water, generally flowing in a
natural surface channel.

(b) Water flowing in an open or closed
conduit. A jet of water issuing from an orifice,
or a body of flowing groundwater.

streambed
see also:
buried streambed

streamflow
Term used to describe flowing water in a
stream or river channel.

structures of joint institutional
mechanisms

The institutional mechanism may have the
form of a permanent joint body, a joint
commission convened on a regular basis, or
regular meetings of national representatives.
Its powers may include advisory,
consultative, coordination, policy-making and
executive functions. They are empowered to
commission studies, carry out investigations
and surveys; prepare feasibility reports;
inspect and control construction, operation,
maintenance; enjoy regulatory and dispute
settlement functions, such as the power to
launch fact-finding initiatives, engage in
mediation and conciliation and the power to
impose quasi-judicial binding settlements.
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subsidence

(a) Settling of sediment carried in the flow of
a stream.

(b) The sinking of the land surface due to
overdrafting of an aquifer.

substantive rules of international water
law

Legally binding rules of international
customary or treaty law that create, define
and regulate rights and duties of watercourse
States vis-a-vis each other. Equitable and
reasonable utilization and the prevention of
significant harm are principal substantive
international legal rules.

Sub-surface flow

see also:

free surface flow

Any flow below the surface of the ground
which may contribute to interflow, base flow
or deep percolation.

subterranean stream

Body of flowing water that passes through a
very large interstice, such as a cave, cavern
or a group of large communicating
interstices.

succession in treaties
see also:
existing agreements

surface flow
That part of the precipitation which flows on
the ground surface.

surface retention

That part of precipitation which does not
appear either as infiltration or as surface
runoff during the period of precipitation or
immediately thereafter. It includes
interception by vegetal cover, depression
storage and evaporation during precipitation,
but does not include surface detention.

surface runoff
That part of the precipitation which flows on
the ground surface and flows into streams.

surface water
Water which flows over or is stored on the
ground surface.

surrogate market price

The use of an actual market price of a
related good or service to value a non-
marketed use.
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surveillance

Continuous or frequent standardized
measurement and observation of the
environment, often used for warning and
control.

sustainable development

Ability to be maintained over the long term;
usually refers to environmental sustainability,
but may also refer to organizational or
financial aspects. (ed. weak definition, no
reference to UN instruments/conventions)

sustainable/sustainability

Something is sustainable when it can
continue into the future, coping with and
recovering from stresses and shocks, while
not undermining the resources on which it
draws for existence. These resources may
be natural, social, economic or institutional.

swamp
Lowland flooded in the rainy season. Usually
watery at all times.

tailwater
Water located just downstream from a
hydraulic structure on a stream.

telemetering
Recording at a distance of indications from
instruments.

thalweg

The line of maximum depth in a stream. The
thalweg is the part that has the maximum
velocity and causes cutbanks and channel
migration.

thermal spring

Spring, the temperature of which is above
the mean annual temperature of the place
where it emerges.
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third party (neutral)

A term used to describe an impartial person,
group, or organization that assists disputing
parties in reaching a resolution. Mediators,
arbitrators, facilitators and conciliators are all
considered to be neutral third-parties.

tide

Periodic rise and fall of water in the seas or
in large lakes due to the gravitational
attraction of the Moon and the Sun.

time of concentration

Period of time required for storm runoff to
flow to the outlet from the point of a drainage
basin having the longest travel time.

time series
Set of observations taken at successive
points of time, commonly at a fixed interval.

toe of interface

Line of intersection between the bottom of an
estuary or a coastal aquifer and the
freshwater/seawater interface.

torrent
Watercourse having a steep slope, flowing in
general with great velocity and turbulence.

tortuosity

(a) Ratio of the actual length of a stream
channel measured between two points and
along its centre line to the shortest (straight
line) distance between those points.

(b) The same for the winding paths in
groundwater flow.

total dissolved solids (TDS)

Total weight of dissolved mineral constituents
in water per unit volume (or weight) of water
in the sample.

trace element
Chemical element present in a minor amount
in water.

tracer

see also:

isotopic tracer
radioactive tracer

Easily detectable material which may be
added in small quantities to flowing surface
water or groundwater to depict the path lines,
or to serve in the measurement of
characteristics of flow, for example, velocity,
transit times, age, dilution, etc.
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tragedy of the commons

The theory of the tragedy of the commons
suggests that if property over natural
resources is held in common each individual
has a rational incentive to overexploit that
resource to maximize his gains, and to ignore
the costs to the rest of the community.

transboundary watercourse

see also:

conflict of transboundary water usage

A watercourse that flows through or borders
more than one State.

transboundary watercourse State
A State with a transboundary watercourse
situated on its territory.

transition zone

Zone separating regions occupied by two
physically or chemically different fluids, across
which exists a gradient of the mixed fluid
properties.

transmissivity

Rate at which water is transferred through a
unit width of an aquifer under a unit hydraulic
gradient. It is expressed as the product of the
hydraulic conductivity and the thickness of the
saturated portion of an aquifer.

transpiration

Process by which water from vegetation is
transferred into the atmosphere in the form of
vapour.

travel time

Time elapsing between the passage of a
water parcel or packet between a given point
and another point downstream.

treaty status of a watercourse State
Indicates the legal effect of an agreement in
question for a watercourse State. International
legal instruments have full legal effect only
when they come into force for this State. The
moment of entry into force depends on the
nature of the agreement and is determined in
the treaty itself or by agreement of the
negotiating States.

ratifications.
require their

instruments of
agreements normally

State and other contracting parties.

tributary
Watercourse flowing into a larger watercourse
or into a lake.

123

Explanation: Bilateral agreements usually enter
into force upon their signature or exchange of the
Multilateral
ratification
(approval or accession) by a specified number of
States. Thus, a multilateral treaty ratified by a
particular State may still be not in force for that
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tsunami
Great sea wave produced by a submarine
earthquake or volcanic eruption.

turnover
Volume of water involved in the renewal of the
total storage of a reservoir or aquifer.

UN Convention on the Non-navigational
Uses of International Watercourses (1997)

This Convention is the only universal
instrument to adjust and accommodate the
conflicting interests of watercourse States.
The most serious of which is that between the
upstream and downstream riparians. The
Convention constitutes a coherent legal
framework governing States activities in
relation to the utilization, protection and
conservation of an international watercourse.

however,

not add anything to the definition)

It took the international law commission about 25
years to prepare the UN convention on the non-
navigational uses of international watercourse.
Though not being yet in force, the UN convention,
codified certain customary rules of
international water law binding for all States
regardless of their position as to such convention.
In addition to this, the fact of its signing or
ratification by a particular watercourse State is of
legal significance for this State. (Ed. delete, does
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UN/ECE Convention of the Protection and
Use of Transboundary Watercourses and
International Lakes (Water Convention)
(1992)

This Convention is intended to strengthen
national measures for the protection and
ecologically sound management of
transboundary surface waters and
groundwaters. It obliges contracting Parties to
prevent, control and reduce water pollution
from point and non-point sources. It also
includes provisions for monitoring, research
and development, consultations, warning and
alarm systems, mutual assistance,
institutional arrangements, and the exchange
and protection of information and public
access to information.

unconfined aquifer

Aquifer containing unconfined groundwater
with a free water table and an unsaturated
zone.

underflow
Movement of water through a pervious
stratum under the bed of a river.

upconing

Upward movement of salt water in a cone-
shaped manner from below a
freshwater/saltwater interface, under the

influence of freshwater pumping above the
interface.

upper reach
Part of a stream channel in the higher region
of a drainage basin.

upstream
The direction towards the source of a stream.

upstream-downstream user relations

Often, the effects of human activities lead to
the need for recognition of the linkages
between upstream and downstream users of
water. Upstream users must recognize the
legitimate demands of downstream users to
share the available water resources and
sustain usability. Excessive consumptive use
or pollution of water by upstream users may
deprive downstream users of their legitimate
use of the shared resource. This clearly
implies that dialogue or conflict resolution
mechanisms are needed in order to reconcile
the needs of upstream and downstream
users.
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usable storage

Volume of water in a reservoir between the
levels

minimum and the maximum water
during ordinary operating conditions.

vadose water
Any water that occurs in the unsaturated
zone.

valley storage

Volume of water stored between any two
specified points along a stream, including
both the channel and the flood plain.

velocity curve
Curve of point velocities along a vertical line
perpendicular to the stream or current.

velocity-contour method

Determination of the discharge of a stream
by measuring the elemental areas between
successive isovels and summing the
products of each area by the mean of its
boundary velocities.

vested water right
The right granted by a State water agency to
use either surface or ground water.

virtual water
The amount of water embedded in food, or
other products needed for its production.

void ratio
Ratio of volume of voids in a given porous
medium sample to the volume of solid
particles.

vortex
Rotational movement occurring in flowing
fluid.
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wadi
Channel (or wadi) which is dry except in the
rainy season.

wastewater

Water containing the waste matter (liquid or
solid) of a community, manufacturing
process, or industrial plant. Wastewater
cannot be reused without treatment.

water pollution

Degradation of a body of water by a
substance or condition to such a degree that
the water fails to meet specified standards or
cannot be used for a specific purpose.

water balance

Inventory of water based on the principle that
during a certain time interval, the total water
gain to a given catchment area or body of
water must equal the total water loss plus the
net change in storage in the catchment or
body of water.

Water-carrying capacity

Maximum discharge capable of being
conveyed in any cross-section of a
watercourse.

water conservation

Measures introduced to optimize the amount
of water used for any purpose and/or to
protect it from pollution.

watercourse

The system of surface waters and
groundwaters constituting by virtue of their
physical relationship a unitary whole and
normally flowing into a common terminus,
such as a sea, lake or aquifer. (see Article 2
of the 1977 United Nations Convention on
Non-navigational Uses of International
Watercourses).
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water deficit

Cumulative difference between potential
evapotranspiration and precipitation during a
certain period in which the precipitation is the
smaller of the two. (Ed. unsure whether this
is understandable!)

water demand

The water requirements for a particular
purpose, such as irrigation, power
production, municipal supply, plant
transpiration or storage.

water duty

Quantity of water required for a particular
crop in order to meet its irrigation-water
requirements per unit area.

water exploitation

Use of water or altering of its natural
condition with the intention of increasing
production and development.

water governance

The political, economic, administrative, social
processes and institutions by which public
authorities, communities and the private
sector take decisions on the optimal manner
to develop and manage water resources.

water level

see also:

dynamic water level

static water level

Elevation of the free-water surface of a body
of water relative to a datum level.

water loss

(&) In a water balance: sum of water lost
from a given land area at any specific time
by transpiration, evaporation and
interception.

(b) In irrigation: the losses made up of
seepage and evaporation from canals and
ditches, water lost from the canal system,
excess water drained from land surfaces,
and water lost from the soil by deep
percolation below the root zone.

water management
Planned development, distribution and use of
water resources.

water need
Quantity of water required, over a given
period, to fully meet a known or estimated
requirement.

water parting
Summit or boundary line separating adjacent
drainage basins.
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water policy
Collection of technical, legislative and
institutional measures and arrangements

which guide the actions of a country in
relation to the quantity and quality of water
resources.

water pricing

A tool used in the management of water
allocation that may be used between areas,
sectors and individual users. Water pricing
models assume that an optimal allocation
can be determined by the price of water and
the cost of the service, which together reflect
the full cost of the water. (Ed. please check
rewrite)

water quality
Physical, chemical, biological
organoleptic properties of water.

and

water requirement

Total quantity of water per unit area required
by crops for their normal growth under field
conditions.

water resources

Water that is either available, or which can
be made available, for use in sufficient
guantity and quality at a location and over a
period of time in response to an identifiable
demand.

water resources administration

Institution or organization responsible for the
management of water resources either
sectorially or globally, to ensure the
successful implementation of a Government
water resources policy.

water resources assessment
Determination of the sources, extent,
dependability and quality of water resources.

water resources management system
Group of water engineering structures and
related water bodies with broad mandates
and managed in an integrated system.

water resources planning

Water resources planning invoves the
development, conservation and allocation of
a scarce resource, and seeks to match water
availability and demand, taking into account
the full set of national objectives and
constraints and the interests of stakeholders.
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water rights administration

Water rights administration involves granting
rights to use waters, discharge permits and
ensures the enforcement of those provisions
of the water law dealing with the issuance of
water use permits. This function is normally
conducted by a dedicated unit within the
water resources management mechanism.

water sample
see also:
composite water sample

water scarcity

Occurs when the freshwater demands linked
to  specific  social, economic  and
environmental needs of a community exceed
the available water supply. (Ed. please check
rewrite)

water surplus

(&) Cumulative (positive) difference between
precipitation and potential evaporation during
a certain period.

(b) Amount of water, in excess of demand, in
a reservoir or supply system.

water system
Group of related water bodies behaving as
one unit.

water table

Surface within the zone of saturation of an
unconfined aquifer over which the pressure
is atmospheric.

water tribunals or courts

In many countries water laws have
established special courts dealing
exclusively with water matters. Such courts
could also be established as sections of
existing second degree or district courts with
a further section for appeals attached to the
supreme court.

water use

see also:

commercial water use

industrial water use

non-consumptive use

Utilization of water by end users for a
specific purpose.

water user associations
Such associations can take the form of
cooperatives, consortia or unions of water
users. The objectives of these associations
are normally related to achieving better water
utilization and distribution.
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water year
Continuous 12-month period selected in
such a way that overall changes in storage
are minimal so that carry-over is reduced to
a minimum.

watercourse

Natural or man-made channel carrying
water. (Ed. Please check if this very basic
definition will suffice)

watercourse State
A State in whose territory part of an
international watercourse is situated.

waterfall
Vertical fall or the very steep descent of a
stream of water.

waterlogged

Condition of land when the water table
stands at, or near, the land surface and may
be detrimental to plant growth.

watershed (catchment area)
Area with a common outlet for its surface
runoff.

watershed management
Controlled use of drainage basins in
accordance with predetermined objectives.

water table contour

Line connecting all points on a water table
which have the same elevation above a
specific point of reference.

water table slope

Change in elevation of a water table per unit
distance in a direction normal to the water
table contours.

waterway
A navigable body of water, such as a river,
channel, or canal.

WATNA
Abbreviation for “Worst Alternative To a
Negotiated Agreement”.

weather

State of the atmosphere at a given time, as
defined by the various meteorological
elements.

welfare
Refers to the economic well-being of an
individual, group or economy.
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well

see also:

artesian well

bored well

collector well
diffusion well

fully penetrating well
injection well
monitoring well
observation well
partially penetrating well
piezometer

radial well

Shaft or hole sunk, dug or drilled into the
earth to extract water.

well capacity

Maximum rate at which a well will yield water
under a stipulated set of conditions, such as
a given drawdown.

well development

To remove, by any of several means, fine-
grained material adjacent to the drill hole so
that water can enter more freely.

well efficiency

Ratio of the theoretical drawdown in a well
divided by the actual drawdown obtained
from well completion test data. The
theoretical drawdown is determined from
discharge drawdown data. Excess drawdown
may be influenced by the factors of design
and construction of the production well.

well hydrograph

A graphic representation of the fluctuations
of the water surface in a well such as depth,
discharge, velocity, sediment load, etc. Well
hydrographs are mostly used for stage or
discharge.

well loss

Component of the total drawdown in a
production well due to the turbulent flow of
water through the screen, or well face, and
inside the casing of the pump intake.

wet year
Year in which precipitation or streamflow is
significantly above normal.

wetlands

Ecosystems whose soil is saturated for long
periods, either seasonally or on a permanent
basis. Wetlands include marshes, swamps,
and ephemeral ponds.

wetted perimeter

Length of the wetted contact between a
stream of flowing water and its containing
channel, measured in a direction normal to
the flow.
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wilting point

Moisture content of the soil at which the
leaves of plants growing in that soil become
permanently wilted.
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(a) Quantity of water which can be collected
for a given use from surface or groundwater
sources in a basin over a given time interval.
(b) Quantity of water derived from a unit area
of a drainage basin over a given time
interval.

zonality of hydrological phenomena
Changes of hydrological characteristics,
mainly due to altitude, latitude and local
conditions.

zone of aeration

That portion of the lithosphere in which the
interstices are filled partly with air and partly
with water.

zone of dispersion

Zone separating regions occupied by two
physically or chemically different fluids,
across which exists a gradient of the mixed
fluid properties.

zone of influence

Area around a pumping or a recharging well
in which the water table (in unconfined
aquifers) or the piezometric surface (in
confined aquifers) is lowered or raised to a
significant degree by pumping or recharging.

oSonll (95l gl sl slodl &S - 1
L daxo oy M ilo o9 o A
098> oo lpule Jgazl pi sl slodl @uoS - 2

sl 1ip) alaul 83>9 (o Saxo0 o) (59

>sl9) el polsl) sulse €595
&o oo, JSuiw gly)npll Lolesl) L
_al=eoll Bg,lally Losell b ogiolly £ L,V

o ) Slobunll VS5 &,V 8piaall cpo 552
Lol Lis=9 <lopll Uiz beglow a9 (259l

aJlaiil Aaluo ol 250Jl Adbuo

S5 Lubiluw @ozuioll SVl Jass ashio
lpad e « @alizo @iliouS of @iz yolo>
asleiodl &b o s, JSin ausell Lole>
23U aaleiodl el ol J5law

Sl aadoio

2ol polassl a8 > o i dlbyxo ddhio
wé> dec e @b ela)l o do ddoc e
adow osle oW (el of polassl) uedl lis
9 (&bgzanll Hue @loll wlidall) adg=l oluwll
(8,905l alolsdl wladall) S x0g5ul edawl)

133



Bibliography

This glossary of shared water resources terminology comprises over 1,000
technical, socio-economic and legal terms. It is presented in alphabetical order in
English with a corresponding Arabic translation, and a brief explanation of terms in
English and Arabic. These terms have been compiled from various sources, including
the following reference materials:

Abrams, Len. 1996. Capacity Building for water supply and sanitation development at
local level, The Threshold Concept. Paper delivered at the 2nd UNDP Symposium on
Water Sector Capacity Building, Delft, Netherlands, 4-6 December.

Academic Leadership Support, Office of quality improvement and office of Human
resources development. Available at:
www.ohrd.wisc.edu/onlinetraining/resolution/index.htm

Al-Mawrid Modern English — Arabic Dictionary, Munir Baalbaki, Dar EI-llm Lil-
Malayen, Beirut, Lebanon.

American Meteorological Society. Glossary of Meteorology. Available at:
http://amsglossary.allenpress.com/glossary

A New Dictionary of Scientific and Technical Terms - English-Arabic, Ahmed Sh.
Alkhatib, Librairie du Liban, Beirut, Lebanon.

AQUASTAT Water Resources Survey. Available at:
http://www.fao.org/ag/agl/aglw/aguastat/water res/indexglos.htm

Arab Fund for Economic and Social Development. 1997. Unified Arab Economic
Report. Kuwait.

Benham, Brian. A Glossary of Water-Related Terms. Virginia Tech, Publication
Number 442-758, April 2002. Available at: www.ext.vt.edu/pubs/bse/442-758/442-
758.html

Biswas, Asit. 1993. Management of International Waters: Problems and Perspective.
Water Resources Development. Vol. 9, no. 2.

. 1999. Management of International Waters: Opportunities and
Constraints. Int’l Journal of Water Resources Development, 15(4).

. 1996. Capacity Building for Water Management: Some Personal
Thoughts. Proceedings of 6th Stockholm Water Symposium, Stockholm, 4-9 August.

Eckhardt, Gregg. Glossary of Water Resources Terms. Available at:
www.edwardaquifer.net/glossary.htmi

Environmental Law Glossary. Available at:
www.environmentallawers.com/environmental-resources-glossary.cfm

134



Bourne, C.B. 1992. The international Law Commission’s draft articles on the Law of
international watercourses: Principles and planned measures. Colorado Journal of
International Environmental Law and Policy (Boulder), 1992, Vol.3, no.1.

Caponera, Dante A. 1992. Principles of Water Law and Administration.
Rotterdam:Balkema.

Centre for Environment and Development for the Arab Region and Europe. 1995.
Options and strategies for freshwater development and utilization in selected Arab
countries. Proceedings of the Regional Seminar, Amman 26-28 June 1995.

Conflict Resolution Professionals of Prince Edward Island (PEI). Available at:
www.upei.ca/crppei/index.html

Dellapenna. Joseph W. 1986. Water Resources in the Middle East: Impact on
Economics and Politics. A.S.l.L.Washington, D.C., 9-12 April.

Dinar, Shlomi, and Ariel Dinar (Guest Eds.), 2000. Negotiating in International
Watercourses: Water Diplomacy, Conflict and Cooperation. Special Issue of
International Negotiation, 5(2).

Drinking Water Glossary, A Dictionary of Technical and Legal Terms Related to
Drinking Water. Available at: www.epa.gov/safewater/pubs/gloss2.html-

Earth Science Australia. Available at:
http://www.earthsci.org/flood/J_Flood04/flood/J_Flood_2.html

Farugi’'s Law Dictionary, Librairie du Liban. Beirut. 1988.

Fox and Craine. 1962. Organizational Arrangement for Water Development, in:
Administration, in A.H. Garretson et al: The Law of international Drainage Basin.

Gaillard, J.M. and J.A. Mawdsley. Accuracy of Firm Yield Estimates of Direct Supply
Reservoirs with Limited Data. Hydrological Sciences, 27, 2, 6/1982. Available at:
http://www.cig.ensmp.fr/~iahs/hsj/270/hysj 27 02_0159.pdf

Glossary of Water Environment Terms. Available at:
www.wef.org/publicinfo/newsroom/wastewater_glossary.jhtml

Glossary of Environmental Terms. Available at: www.gdrc.org/uem/ait-terms.html

Global Water Partnership. 2001. ToolBox for Integrated Water Resources
Management, Stockholm, Sweden.

Hacettepe University, Department of Mining Engineering. Dictionary of Mining,
Mineral, and Related Terms. Available at: http://www.maden.hacettepe.edu.tr/dmmrt/

Harrison, P. 1992. The Third Revolution. Environment, Population and a Sustainable
World. London, |.B. Tauris.

Harris. Paul G. 2000. Defining International Distributive Justice: Environmental
Considerations”, International Relations, vol. XV, No.2, August 2000.

Inkomati Catchment Management Agency, South Africa. The Origin of Inland Waters.

135



International Society for Environmental Geotechnology. Environmental
Geotechnology Dictionary. Available at:
http://www.iseqg.giees.uncc.edu/dictionary.cfm

Khater, A. R. 2003. Joint Management of Shared Aquifer Systems, Workshop on
Legal Framework for Shared Groundwater Development and Management in the
ESCWA Region, ESCWA.

Middle East Economic Digest. 1996. Middle East Business Weekly, vol. 40, No. 4, 26
January 1996. Pp. 6-13.

Nanni. Marcella. 2001. Water Law and Environmental Law. First Regional Training
workshop on International Water Law, Negotiations Skills and Conflict Resolution,
( GCP/INT/752/1TA), Cairo, Egypt, 25 April-1 May.

North American Lake Management Society. Water-Words Glossary. Available at:
http://www.nalms.org/Resources/Glossary.aspx

Ohio Commission on Dispute Resolution and Conflict Management. A Glossary of
Dispute Resolution & Conflict Management Terms and Definitions. Available at:
www.disputeresolution.ohio.gov/schools.htm

Rangeley, Robert, et al. 1994. International River Basin Organizations in Sub-
Saharan Africa. World Bank Technical Paper,no.250,- Africa Technical Department
Series.

Rogers, P. and Hall, A. 2002. Effective Water Governance, GWP, TEC Background
paper No 7.

Savenije, H. 1999. Water Resources Management Concepts and Tools. IHE

The Encyclopedia of Earth. Available at:
http://lwww.eoearth.org/article/Total_economic_value

The Ohio State University, College of Food, Agriculture, and Environmental Sciences
Ground- and Surface-Water Terminology. Available at: http://ohioline.osu.edu/aex-
fact/0460.html

Texas Water Law Glossary, Robert R. Flores and Bruce Wasinger. State Bar of
Texas 6TH Annual the Changing Face of Water Rights in Texas Course. February 10
—11, 2005 San Antonio. Available at:
www.twdb.State.tx.us/gam/resources/Glossary_TexasWaterLaw.pdf

United Nations. Legal Problems Relating the Non-Navigational Uses of International
Watercourses. Document A/CN. 4/274, Vol. Il.

United Nations Economic Commission For Europe. 2001. Joint ECE/Eurostat Work
Session on Methodological Issues of Environment Statistics. Ottawa, Canada, 1-4
October.

United Nations Economic and Social Commission for Asia and the Pacific.

What is Good Governance? Available at:
http://lwww.unescap.org/pdd/prs/projectactivities/ongoing/gg/governance.asp

136



United Nations Economic and Social Commission for Western Asia (ESCWA). 2002.
Assessment of Legal Aspects of the Management of Shared Water Resources in the
ESCWA Region.

. 2003. Updating the Assessment of Water Resources in ESCWA
Member Countries.

United Nations Economic and Social Commission for Western Asia (ESCWA), BGR,
GTZ. 2004. Manual for ESCWA Member Countries on Dispute Resolution of
International Water Resources.

United Nations Economic and Social Commission for Western Asia (ESCWA)., BGR,
GTZ. 2004. Enhancing Negotiation Skills on International Water Issues in the
ESCWA Region.

United Nations Development Programme and the International Fund for Agricultural
Development. The Challenges of Water Governance.

United Nations Convention on the Law of the Non-navigational Used of international
Watercourses (1997).

UNESCO — WMO - International Glossary Of Hydrology, aJsal wlellhaoll juwsold
L>glg,upd). Available at: http://www.cig.ensmp.fi\~hubert\glu\aglo.htm

USAID Resources Management Portal, Glossary for Natural Resource Management.
Available at: http://www.rmportal.net/help/natural-resource-management-glossary-
and-keywords/nrm-glossary/

US Environmental Protection Agency, Terms of Environment: Glossary,
Abbreviations and Acronyms. Available at:
http://lwww.epa.gov/OCEPAterms/aterms.html

US Geological Survey (USGS) National Water-Quality Assessment Glossary.
Available at:http://pubs.water.usgs.gov/circ1112/glossary.html

US Geological Survey (USGS) Water Basics Glossary: Available
at:http://capp.water.usgs.gov/GIP/h20_gloss

US Geological Survey (USGS) Water Science Glossary of Terms.
http://pubs.water.usgs.gov/circ1112/glossary.html. Available at:
http://ga.water.usgs.gov/edu/dictionary.html

US Environmental Protection Agency. Terminology Reference System. Available at:
http://www.epa.gov/trs/

Water Glossary by the Water Quality Association. Available at:
http://www.wqa.org/glossary.cfm

Water Glossary, Global education. Available at:
www.globaleducation.edna.edu.au/globaled/go/cache/offonce/

Water Dictionary by the Nevada Division of Water Planning. Available at:
http://water.nv.gov/Waterplanning/dict-1/ww-index.htm

137



West Gulf River Forecast Center, Glossary of Hydrologic Terms. Available at:
http://www.srh.noaa.gov/wgrfc/resources/glossary/b.html

World Bank. 1994a. From Scarcity to Security: Avoiding a Water Problem in MENA.
Washington, D.C.

World Bank. 1994b. A Strategy for Managing Water in the Middle East and North
Africa. Washington, D.C. World Resources Institute. 1996. World Resources 1996-
1997: A Guide to Global Environment. New York, Oxford University Press.

World Commission Environment and Development. 1987. Our Common Future.
Oxford University Press.

Vibhute, K.I. 1998. Environment, Present and Future Generations: Intergovernmental
Equity, Justice and Responsibility. 1.J.1.L, Vol.38, No.1, 1998.

Yamada C. 2008. Fifth Report on Shared Natural Resources: Transboundary
Groundwaters.

Young, R. A. 1996. Measuring Economic Benefits for Water Investments and
Policies. World Bank Technical Paper No. 338. Washington, D.C.: World Bank.

138



Links to related sites

Food and Agriculture Organisation (FAO) http://www.fao.org/

Global Environment Facility http://www.gefweb.org/

Global Environmental Monitoring System http://www.cciw.ca/gems/

Global Water Partnership http://www.gwp.sida.se/

Groundwater Foundation http://www.groundwater.org/

Institute for Water Research (IWR) http://www.ru.ac.za/departments/iwr/

International Water Resources Association, IWRA
http://www.iwra.siu.edu/win/index.html

International Rivers Network http://www.irn.org/

International Association of Hydrogeologists (IAH) http://www.iah.org

Population and Sustainable Development
http://www.aaas.org/international/psd/index.html

Transboundary Freshwater Disputes Database, http://www.cgiar.org/iwmi/

UNESCO, International Hydrological Programme
http://www.pangea.org/orgs/unesco/

United Nations Development Programme (UNDP) — Water
http://www.undp.org/seed/water/

Water as a Source of International Conflict, Kenneth D. Fredericks
http://www.rff.org/resourcs/123/fred.htm

World Water Vision for the 21st Century http://www.watervision.org/

World Wide Fund for Nature (WWF) http://www.wwf.org/

Water Experts Network http://www.water-experts-network.org/

World Water Council http://www.worldwatercouncil.org/

Worldwater http://www.worldwater.org/

World Resources Institute http://www.wri.org/

139



