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Trig clgzle Jeeﬁgj It Basinrare suffering degradation process induced
mruml/ )/ ,.f‘a i _genlc unsustalnable development actions

B850 50 years 'f;. |ofi lake dropped 20 m , surface area has shrunk by 30
% .,'..

RECSOI f[JrL Of Water diversion projects of Jordan River and Side Wadis

rierluga_c}.f esh water iInput from pre-1985 annual average of 1570 MCM to
IESS rngn e O MCM per year of bad quality water

: = Drop of ke level, 32 sinkholes opened up, groundwater lowering, 60 m
: ..;'___.:j_,k last 20 years, ground water quality, 90% of industrial and domestic
— astéwater are dumping their discharge

-

_, .~ Salt concentration prior to 1958 averaged 500 mg/l, in April 1959 reaches

~2050 and in June 1960, 2473 mg/I
g Needs 1250 MCM/year to be in safe side
® 700 fish species are endangered in the world
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Jstial Wwate "F uses
NS ream RO Ttrea

e nicipal us SEvT
r\ngc,quu use
- - rJrJuJ_ﬁ ‘use
—r]—lfF“ (animal) use
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':.: ,ﬂ’yjdropower
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— ‘rFlow Augmentation during low flow periods
 _Recreation & water sport
® -Habitat, Ecosystem, and Environment
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> J\awvie JE ; ) liransportation
IoUUCtion of hydroelectric
\/\/_rbrr |sposal

= =Waintaining fish & wildlife habitat

E'Eﬂ/er Corridor
e Recreation
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CogsielSgiglefig] erests of neglected parties, especially
ELUIYEN St hf and demands ofi local communities
> Pras f_ ¢ ﬁétlve species of flora & fauna
2 Prois :__' eatures ofi scientific and or cultural interests
eRProtect natural flow variability, NFV is one of the most
: __,_ Smpoertant components of any healthy stream and

== _ms'ﬁ’eam policy

—-.,_-.
J—

—— Varlablllty and predictability of flow and of ecosystem
- characteristics such as resilience and resistance Is very
Important.



Subsistence
Flows

|

Conserve
biological
function

|

Water quality
tolerances met
*Key habitat
thresholds
maintained

Base Flows

|

Conserve
water quality,
habitat and bio-
diversity

|

*Habitat for flow
dependent spp.
«Suitable
temperatures /
dissolved
oxygen

High Flow
Pulses

|

Life history /
geomorphic
processes

|

*Fish spawning
cues

*Maintain channel
+Sediment/
nutrient transport

Overbank
Flows

|

Floodplain
maintenance

|

*Moisture and
nutrients to
floodplain
*Riparian
recruitment

Sound Ecological Environment
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Earth Summit
Ar 199 -Eartrﬁﬂmm,m RIO aneiro-

on@:\or efeBasicaiaterNecds v .
imed and expand! to include ecological
WELEY; n“ ds

r'-'u. ..f-_

P
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_:_, = .—‘developlng and using water
ésources priority has to be given to
- the satisfaction of basic needs and the

safeguarding of ecosystems.
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~ WatersAllocati
YWEr] Jrrc;: SINOLCOMPEUioRHeR the World's
[IEsWaler reEsoUrces there Is growing
rlemrnm for tools and methodoelegies that

celIfElp managers and policy makers
make hetter decisions concerning Now.
1,35‘“ ereshould be allocated between
COTT]thIﬂg demands.

- For many urban, industrial and agricultural
Lises these tools are relatively robust and

Increasingly sophisticated.




Ut To0ls Tor assessing the water
€ L ments Off natural aguatic ecosystems

= Ve relatively new and, in particular for arid

o

.*_

= —aﬁd semi-arid regions and large tropical
- rivers, are still in the development stage.
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Instream tlowss

Epvienmentaliiow:
Vst flow! requirement
NZILE lrrll GW Varanility

=iel rJJr :

| MJ: i flow and levels
= 'a"ﬁteif conservation

?-" ~® Systainable ecosystem

- e ywater for neglected parties

® Managed Flood
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Anepvironmental flow is thewater regime prowded _
WItrilrl el fJ\/Hf yetlzigiel Of cozls el Ze)elS to) rlel el tele
cgoJ/Jmm»- Jdltheir benefits where there are
corfgeriglefy veiter uses and where flows are
reguJe ecJ e

: -='_._ f‘_—."
3-.-

o EI zl] -;taln specified valued features of the river
" eco stems

e ———
_!I"'_,.-

_.—’:‘
..—" i —-ﬂ_.——-—

The goal eff environmental flows iIs to provide a flow.
- regime that is adequate in terms of quantity, quality
and timing for sustaining the health of the rivers
and Its corridor and other aguatic ecosystems

l
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SN INCOmponents of landscape linked to river &
rlver JJIH‘ serms

. sQurce area, channel from source to
Sed, arlan areas, water in the channel & its
= pf STCal and chemical natures, associated

_E- .

== -_groundwater In channel and bank areas,

LJ

— ‘wetlands, floodplains, estuary, and near shore

_environment
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' concept of flows in a river
ecessary for the specific purpose
nlng fver ecosystems and the
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o \Weariar J_\fr 11 Qr re]ea er] i ]rr A river systen ¥
IILEN ror* "anaglng some aspect of Its conditions
—~ rnrlrrmr"n species protection

— H eg}: y ‘ecosystem

=2 Tment transport

—_— —_‘_

— ——“Gommermal fisheries yield

_.__-—

—— — F_reshwater Inflows to bays and estuaries

=
=

~ — Waste assimilation
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ViU flow is defined as the “...limit at
vvmgr r ﬂher withdrawals would be
SIgi] cantly harmful to the water

Jra:*a urces oI ecology of the area

”':" 5T'he minimum level is defined as the”.

".

_-—

~ [imit at which further withdrawals would
- be significantly harmful to the wildlife of
the area
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aumfiew is nermally specified as an
E()us flew rather than a daily average,
*‘that the flow should never drop below
|mum at any time

,. -re“am flow recommendation may also include
faft’ﬁual fleods or flushing flow, which are e.g.,
= cT_eS_lgned to remove fine material from the
~_stream bed.
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> Celf) il SRR R concept safeguard essential
rlowrurf functions and values?

- rlovv can the Integration of riverine,
‘féf processes and management be

— — _--__,_
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Tnere Is r1o siglejleiejes Nod; approach or framework to
clatermnine l’f}.‘ enwronmental flow. Each method, approach

sigiicimEWoerk wWill thus be suitable only for a set of particular
WEHIStaICES. There are a number of existing methods for
lztafegilall m: an environmental flow :

Jy/e Jrr e ;r.cal (Historical Discharge)
~ layar: aulic rating

;@tat simulation

F’hcﬂlstlc methodologies

> Combined methods

» Function Approach
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- YWeligee|Ufe lity” aspects
= \orml *economlc river function
MJ(G Ioglcal changes In the river

== _=r_ Ver ﬂow Impacts on deltas, coastal,
— estuarine, and marine environment.

_-—‘
e

— ‘{iomplexny of integration generate large
database and unsuitable for decision
makers
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_)r‘IJfJJFJO,r«{“ J0alsS ControVErSIES

It onr (‘funding, staffing, training, inter-agency
an gement direction, policy direction)

=1 mvolvement

_::, ice (integration( hydrology, hydraulics, biology,

f‘-‘—:: :-ggomorphology, water quality, connectivity); validation;
~ compliance; economics & social values); training)

- » General (urgency, increasing conflicts, growth & other
population trends, unanticipated challenges, water
transfer & market)
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Sues & cfﬁllgw:‘—
Defifiiioni& Goal

- Deﬁn]t]@;" ONLIOVENSIES
REONHIOUS terminology changes leading) to
CONIUS or and loss of faith in the procedure

J_ Jmf,.e) sastent vision and approaches

—* J_._,—-'I- -

= S Clear & specific goals

_-"“"

s 'ack of Balancing certainty and flexibility in
-headwater to sea with complex array of
objectives

== -u-:
e—
—_—
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sues & challen e
ST - n_a!, -Publlc Involvement

I —

PNEICIA0 T strategic envirenmental assessment in
golleyss p an and programs in  integrated water
€50 Jrr 5 management in national level

pollcy makers belief in EFR

o E(

g

=——*n 1émentat|on issue
_‘F"_.; teglslatlon & EFR and Its effectiveness

- ® [ ack of effective stakeholders involvement &
Infermation sharing
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- Le CROf adequate expertise and technlcal
SLIC Fbacked Py legal, institutional
arr:-' gement and political thrust that is
3 j;_’"d ded for strategic development to raise
-~* 1e. awareness and build knowledge and
-"- Hﬂderstandlng of environmental flows

" Considering recreation is a new drive




Ssues & c[lallen

FECEAOITKNOWIECOE O MOorp ologlcal changes In
UIENAVES and lack oefi historical data for
Cff orm lic studies)

IEn tire continuum of river types with different
'oe AVIOKS

; A -raI ‘connectivity between rivers and
= ﬂoodplams needs more emphasis on the
~ technical overview

- * Impact of future changes on physical processes
® Groundwater & surface water interaction

.
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RIVEIFTIOW impacts on deltas, coastal,
29 zurlrmf *and marine envirenment.

SONIPIE X|ty of Integration generate large
. lsf.e ase and unsuitable for decision

= .--_._ ——

nakers
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SENGICUrrentll available moedell can simulate all
]ns"rrearr' 16V fiunctions

- Jse JI rr. roper model in arid and semi-arid

~ & [ack of a mechanism to combine hydrology,
- water quality, hydrodynamic models across
spatial scales
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sues & challenges,
mnce ——

WG sultak e anc measurable
Jogj allindicators ( responsive to flow,
IOTEII0), itering & validation, adaptive
fflels agement, achieving sound ecological
— —env onment)

??"Jnsuff|0|ent monitoring & verification &
- testing of methods

e Peer review
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soNIcts among instream and' offstream uses

*{_‘

limate el cf: ahge mpacts
Dot _lr n.. effects

- N_L_I_f ent loads, toxic chemicals, and emerging
~ —con mants ( water quality Is site specific &

J:f eramlc)
J-S'edlmentatlon effects
“» Salinity effects

e \\/ater stresses basins
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JmJIe VS muit pPle dan

owoecor;@ concerns for culturally vulnerable
erhynou groups

aLET= om 1 Water transfer
JrJEdﬁf : _-@nal watersheds or river basins
UfC er

-‘::: ~r~easmg conflicts ( water use & associated conflicts,
— water marketing)

=T growth & other population trends
- upanticipated challenges
e \water transfer & market
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JpistreEigs 0\7_\/ IS essentiall for ecosystem livelinood
Proges Iec- ations

fomu 1l g environmental flow in dam reservoir and
rl(]l]]f(—* =

.-_.___u—

== lmplement strateglc environmental assessment of river
'_:::*,"*-"T tems:in national levels

= r-r—':iCbmprehenswe auditing of EIA
- Rp_ve_r carrying capacity studies and research

- = Considering water for historical, archeological, cultural
and religious sites
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- What to do-=
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2cision makers

C g

,'uCann

f =~educat|on

iilﬂzﬁmﬁhod
e Atlas of environmental flow for river
SUSES
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