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Context

Australia’s water resources an OVEQ‘VIQWI :

On average 24,000 GL of Austra!sa S water is used per year. Of this, 19,000 GL
of water is used from surface water sources. 20,623 GL of surface water is
allocated to consumpt:ve use. 5,000 GL of water is used from groundwater
sources per year. 6,300 GL of groundwater is eliocated to’ consumptzve use.
Irrigation accounts for 7’5% of totat water use S :

Australian water use mcreased by about 65% between 1983184 (DPIE 1987)°
and 1996/97. This was mostly due to increases in irrigated agnculture while
urban centres have shown either low increases or- net decreases in water
consumption over the same perlod (AATSE 1999) '

The assessments show that 34 of 325 basins and 59 of 538 groundwater
management units are hlghly or overdeveloped

Urban water use in a nurnber of the State capitals {while variable) declined
during the 1990s. Industrial use is not large and is falling as industries become
more water efficient - in some cases ach:eved mdsrectty as a result of energy
efficiency galns (AA TSE/IAE 1999) L

Diversion of water mto wngatnon has sngnnf“ cantly altered and somet:mes led fo
the reversal of the ﬂow patterns of water in some nvers

Australia’s ci;matlc zones? show a iarge arid mtenor surrounded by areas
dominated by summer (ln the north)’ and winter (in the south) rainfall. -Australian
rainfall has increased slightly during the 1900s in most regions, except for south-
west Western Australia and eastern Queensland, where decreases occurred.
Australian rainfall shows strong interannual. vanabtllty that is finked with variations
in the EI Nifio-Southem Oscillation (ENSO). phenomenon Rlver flow is highly
variable largely dr;ven by thzs erratlc climate. :

The Australian government spent $700 mi hon on dfought reltef payments or
exceptional circumstance relief payments to farmers from. 1992 to 1999 (SoE ...
Report, Atmosphere 2001). These droughts are assoc:ated wsth El Nnﬁo events
partlculariy the ear!y 19903 and 1 997 to 1998 events - .

! Th:s summary comes largety from the Nataonal Land and Water Resources web site.

2 DPIE Department of Primary |ndustry and Energy (1 987) 1985 Review of Austraha s Water
Resources and Water Use: Australian Water Resources Couricil, Vol 1 and 2.
® AATSE/IEA (1999). Water and the Australian Ecohomy. Joint pro;ect of the Austraiaan Academy
of Technological Sciences and Engineering and.the tnst:tutton of Engzneers Australia.

* http://www. bom.gov. aulchmatefenwronlotherlmapt shiml g
5 http /www.ea. gov au/soelzoot Iatmosphere!summary html#cttmatevanabmty
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Australia has one of the worid s large aqurfer systems, the Great Artesian Basin
(GAB) estimated at 1.7 million km2 and a storage volume of 8,700,000 GL. Each
year the GAB currently supphes 570 GL of water fer a varrety of uses dominated

by pastoral enterpr;ses

Approxrmateiy 70% of Austraira s |rrrgatzcn occurs. w:thin the Murray Darling
Basin. The Murray Dari:ng Basm occupies ‘about one seventh of Australia's land
mass, accounting for over $8.5 brtlron or over 40% of the natron s gross value of
agricultural productron in ?992 L U _

The Lake Eyre Basm is ene of the world s Iargest lnternal drarnage basrns with an
area of over 1 million-km?. Using a model similar to that of the Murray Darling
Basin Commission, the Lake Eyre Basin Ministerial Forum is in the process of
establishing inter-State’ agreements for the mtegrated management of this unique
part of Austfalra :

The lmportant role of Government

As will be emphas*zed in the body of the submrss:on Government and in
particular, the Commonweaith has a pwotai and increasing role in setting the
values and direction ~ the vision — for water use (development and conservation)
in Australia. Water, aieng wrth energy and. populatron willbe consumrng national
issues in the 21st ceetury R R :

Australia can Eearn from the recent experrences in South Afrrca where the
rewriting of the national water laws has caused a funciamentei reassessment of
the social and legal framework for water management -
(http://www.dwaf.gov. za/default asp) The pr;nclples that they buzlt the new
Water Law on are: _

o To achieve equrtab!e aecess to water

o To achieve sustainable use of water

o To achieve effectfve and eff c;er;t use of Wa'tez' K

Within the Australlan communrty, socrai research about attrtudes and beliefs with
respect to water management end allocatzen shows there rs ;ncreasmg ewdence
(Syme et al ? 999)6 of suppert for:- T |

% Syme, GJ, Nancarrow, BE, and’ McCreddm JA (1'999')' Deﬁning the components of faimess in
the allocation of water to env;ronmental and hrmen uses, Journal of Environmental Management,
57, 5170, - :

Syme, GJ, Nancarrow, BE, and McCreddm JA (1999) I water means wealth how should we
share it? In Proceedings of the Emgataon Assocratron of Austraﬁa 1998 Gonference and Exhibition,
_"Weter is Gold” Pp 23 32 DR : _
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o The commumty S rrghts to have a voice in aliocetzon decisions

o The rights of the environment and: -

o The concept of procedural ;ustice e -
To give effect to these pnnclpies there is a need to establish a vision for water
management that mofudes the need fo: protect use and reuse develop,
conserve, manage and control weter :

The vision for water management m Australra

Development and conservatson of water needs to be dlrected through
enunciation of a set of values. These: values should encompass the notions of
efficiency, fairness, sustainability : and reward for effort within the obligation
to others. .In every day language these might be expressed as “waste not,
want not”, “a fair go”(for people and env;ronment), “something for our
grandch;!dren” and “retufn in proportlon to risk and investment”.

The vision should also set out the fundamental prmolples for water use. It should
assert that the primary right to water should be to satisfy the basic human need
for sufficient water of adequate quality for drinking and hygiene. It should assert
the right of the environment to have adequate water to maintain the integrity of
the dependant. ecosystems The commercial use of water needs to be tempered
by a social allocation — there should be no permanency of right to use but rather
ilcensmg arraogemeni w*th a set of safeguards of sui‘flcleot duretron to grve

Water as part of natural resources

Adequate management of water wm not be possrbie unless itis done within the
concept of mtegrated water resource’ managemeot ‘This explicitly recognizes
that water occurs in many. different forms, which are all part of a unitary,
interdependent cycle. This explicitly makes the Iznkage between water-in the
atmosphere, surface water and groundwater. This reality is not currently
recognized within most Australian regu!at;ons that govern water allocation and
use. Nor is there yet a well defined system of double entry accounting which
recognizes the finite amount of water available — if water is taken for use,
balanced eccountmg ldeotzf' es where the water comes from o

Integrated weter resource management is an evciv:ng, zteratwe process for
coordinated pl anning and management using a balance of technoioglcal and
social approaches to: achleve equrtabie and sustarnable use of water land and
environmental resources EORE : S
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TOR 1.

The role of the Commonweaith in erasurmg adec;uate and sustainable
supply of water in rural and reg;onal Austraha :

The Commonwealth has a critical and increasing roie in ensuring adequate
and sustainable supply of water in rural and regional Australla lthasa
role in deciding what is a reasonable use of water and in dec:dmg on the
balance between conservatlon and use of water .

The over nd;ng dlrectlon for the Commonwealth |s set down in sectlon 100 of the
Commonwealth of Austra ia Coﬂstitution Aot lt reacis :

“100. The Commonweafth shall not by any law or regulatlon of trede or
commerce, abridge the nght of a State or of the residents therein to the
reasonable use of the waters ofrivers for conservaz‘ron or lmrgat:on

We interpret from this- that the Commonwealth does have a role in deciding what
is “reasonable” in terms of use and also a roie in guldmg the balance between
“oonservatlon or trnga’eon :

itis notable that the frammg of sectlon‘lOG was oontrovessuel at the time (1900)
and did not recognise the link between surface water and groundwater Nor did it
convey any sense of the lag. between land usé change and the effect on water
resources. Both of these fundamental realities have become known with greater
understanding and knowledge These realities: should now be taken into account
as part of the role of the Commonwealth ' = . .

The Commonwea!th should assume greater respons;bllity in the management of
water (what is “reasonable”) asa fundamental element of natural resources. It

should do this because:

o Profound issues of soil, land and water management transcend state and
local govemment bordefs : :

o State governments. still find it very diffi cult to come to consistent
management and regulation practices around state borders despite
commonality of underlying and affected resources.: -This leads to
inefficiency in prov;dmg development and oonservatlon guidehnes it
causes delays in cleta prows:on and :noons;stency in data forms and
formats,. , c o A CAN

o State govemments have been shown to be susceptible to-“political
patronage” in matters of water lloensmg and allocation which has resulted
in a gross mbalenoe between conservatlon (especnally of river systems)
and irrigation,
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o lLocal govemments wh;la havmg the most signifi cant vested interest, have
neither the resources, nor the expertlse nor the encompassing political
willtodo a good and ongomg _[Ob of ensunng water supply.

We therefore submit that the pﬂme role of the Commonwealth is to set the policy
framework, supply the high level signals and assemble data and analyses at
National level that transcend stata and Iocal gcvarnmerzt borclers

We would expect the poiicy framework to be developed by
o The Sustamab!e Envuronment Commlttee (SEC) of Cabinet

o The Committee Structures used for NRM and Envzronment (NRM
Ministerial Committee, NRM Standing Committee, {made up from
Land, Water and Biodiversity Advisory Committee, Marine and
Coastal Advnsory Committee, ?rograms Adv:sory Committee})

o The COAG process |
o The Murray Darlmg Basm Mfmstenai Council

We would encourage the maintenance of .

o National programs hke NHT NAP and the Forward Chmate Change
Strategy - : L RPRE

o Research d;rected through natronal agenmes and academic
mst;tutlons o .

o Commonwealth suppoxt for Nat:onal Hydrcloglca Momtonng, to
- preserve exmtmg programs that collect critical Iong-term data to
indicate trends that will never be ev;dent from short-term intensive
stt;dles -
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TOR 2.

Commonweaith policies and programs, i in rural and reglonal Ausfralia that
COULD underpin stability of storage and supply of water for domestic
consumption and other purposes o

There is no smgle actlon that could markedly 1mprove the stab:hty of
storage and supply in all of rural and regional Australia.. Rather there are a
series of connected actions such as: re-establ;sh;ng the basic pr;nctples of
water resource management to protecting the eiebllity of the catchment
areas through designation, ‘through to be tter managing the demand and
use of water by better chmate forécastmg and more t:ghtly deﬁmng

enwronmental flow needs

The legislative and regulatory framework that guudes rights of access, rights of

use and frading rules will have a fundamental effect on the balance between
supply, demand and stability of ava;lablhty Within this framework the stability of
storage and supply will depend en managmg both the supply ef water and the
demand for water. . _ .

Add:ttonal carefully developed sterages partlculaﬂy in northem Austfaha are
likely to be needed. However all dam proposals should be required to pass cost
benefit assessment ‘Australia needs tobe more cogmzant of international -
experience about the piannmg, fi nanczng, buzld;ng and management of Iarge
damns, for example by besng fam:har w:th the. reperts from the World Comm;ssnon

on Dams.

Planned use of groundwater within sustamable yzeld est;mates is aiso possible in
some locations. Reuse of storm waters and treated effluents will increase the
spread of water sources and therefore increase stability. The opportunity to use
waters of varylng quahty for a range of. appropriate uses has not yet been fully
exploited. It is not necessary to have potable quality water available for every
industrial or agricultural use Separatmg avaﬂeble waters for partlcular uses can
help water security. - : _ .

A water management framework

The current water management framework in Austraiia is confused and highly
variable between the States. We believe that without a signifi cant improvement
in clarity of principle and intent it will be extremely difficult to marked!y improve
the stablinty of storage and supp!y of water te rural and reglenat Austraiua

The elements of a robust framework begm wzth a statement of the prmc:gl_e_u

guiding the use and conservation of water, namely efficiency, fairness,
sustainability and reward for effort wnthm the. obisgat;on fo others
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Then the primary nght to water should be to satlsfy the basic human need for
sufficient water of adequate quallty for drmk:ng and hyglene

There should be a gght of the environment to have adeqeate water to maintain
the miegnty of the dependant ecosystems :

Within the context ofa fully descnbed water resource there should be a double
entry accounting system ie. if a volume of water is taken for use(a withdrawal) .
there is an identified source (a depas:t) to balance the “books”. All users of water
are shareholders, the risks and benefits are shared and security. can be managed
through the sharehoidmg one'is prepared to trade into. A registry: system is-
establ;shed to track and keep acccunt of “wnthdrawals" and “deposns

A minimum balance needs te be set to mamtam the quallty of the supply system
and the water it dehvers : -

Pricing sagnais need to fully implement the orsgmal COAG water reform intention
of full cost recovery zncludtng that needed to cover the cost of “extemeistles

Demand

Through improved c%:mate and weather forecastmg it w;II be poss:ble to be more
proactive in managing the use of water from storages: and while this will assist
reduce the seventy of “tfeughs” in supply (through demand management) it will
not lncrease the amount of water stored. . :

' Seasonai and Iong-term cixmate greci;ction can make a major
-~ contribution in water resource planning. Usefui predictions are now
“available for a range of lead times from one or more seasons ahead to
future greenhouse scenarios.. ‘Much can be. ga;ned from climate
- scientists working closely with water users (e.g. water system
' managers, farmers) to target the predictions on specific user-needs.
Targeted predictlens integrated with spec:a?ust skills in water resource
use and water resource %echnolcgy can contribute to improved
efficiency i in water use and potentlaiiy dec;'ease total demand for water.

Over the next few decades g!obal citmate change will change ramfaii
- patterns, affect temperatures and evaperatlon Itneedstobe
recognlsed that Australian water resources may be mgn;f‘ cantly
~ affected and: pro;ectzons of future change w;n need to be factored into
water management declszcns ' . SR

Supply:

The circumstances where weéther modification thrg__gh cloud eeed;ng may

provide more rainfall depend. cntucal!y on cloud suitability and regional climatic
and geograph:c condmons mak;ng it a hlgh I'iSk often contmvers;al pathway for
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attempts at resource enhancement The absence of rain-bearing clouds during a
dry period cannot be changed through cloud seeding. Guidelines for appropriate
decision making and scientific conduct have been issued through ARMCANZ, A
statement by the World Meteoroicgccal Orgamsat;on on the Status of Weather

Modification is given in Appendtx 3.

A major effect on water supply can be exerted through management of the
catchment. The amount of runoff from the catchment area is greatly influenced
by the soil surface condition, by the 'vegetation type and by the amount of water
retention within the catchment (for example through farm:dams). Bare,
compacted soil surfaces will generate ! the most runoff from any rain event. This
condition however would totally compromise land condlt:on (through excessive
erosion) and water quahty (from sedlment nutrlents and scrne orgamsms)

The mportancc of havmg desngnated catchment areas and carefuliy
managing their condition cannot be ‘overemphasised. The long-term
stability of these catchment areas is the key to underpmnmg the stability of
water supplies. ' _

It therefore follows that a major impact on water supply is associated with land
clearing (tree removal) and land use change. This impact can be quite
immediate on runoff amounts in’ h:gher rainfall areas or more InSIdiousiy through
salinization effects on surface and ground water qualtty

it would be reasonable for the Commonwea!th to msnst that States fuf!y specify
the duty of care of rural.and regaonaf Australia to manage resources in such a
way that the quality of water for domestic consumption is not compromlsed In
short, there should be full specification of the duty of care obligat:ons that will
lead to an lmprovement in securtty of water quantity and an improvement in
water quality.

Catchments are not only those associated with surface water storage but also
with groundwater recharge where, increasingly, it is recognised that vegetation
change (for example, replacing pasture with trees) will reduce recharge. CSIRO
Forestry and Forest Products is investigating the impacts of plantation forestry on
water resources especzaily in westem Vlctor;a and the south east cf South .
Australia®. .

" Ryan, B. F., and Sadler, B. S. (1995) Guzdetmes for the utilisation of cloud seeding as a tool for
water management in Australia; an outline of the Austrslian éxperience and principles for water
managers. [Canberral; Agncuiturai and Resources Managemeut Council of Australia and New
Zealand. {Occasronal paper no; 2) 28p. _ :

% An excellent summary of the science, |ssues and knowledge gaps associated with
understanding the impacts of forestry on water resources can be found in O'Loughiin, E. and
Nambiar, E.S.K. (2001), Plantations, Farm Forestry and Water, A discussion paper. Water and
Saiumty Issues in Agroforestry Nc 8 RIRDC Pubiacataon No 01!‘1 37 RIRDC Barton AGT 37pp
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A critical question is that of “how hard do we want to work our river systems”.

The harder we work them by storing and drvertmg water from them, the more
supply and stability becomes a problem and the more we have to adjust. The
answer to this critical question will not come from scientifi c research alone..

Social and community attitudes' will strcngly rnﬂuence the level of trade-out that is
regarded as “fair” in meetlﬂg the needs to store and use water and in mamtamrng
the river and its dependant ecosystems ina ‘healthy state. itis durmg this .
process of water allocation that the need for affected peop!e to “have a voice”, for
there fo be recognltton of the environmental need- and:for procedural just:ce to be
invoked. It is clear that our current state of knowledge is insufficient in .
understandlng and quantification of the amount, duration and ‘t;mlng of water
needed to maintain “dependant écosystems.in‘a healthy state This is the so-
called “environmental flow”. The characteristics and minimum: requirements need
fo be apprsprrate for each reach of each river. The Commonwealth should
support the necessary research, testing and adaptat;on of know!edgs that
can inform the character;strcs of environmental flows. Without this -
knowledge it will be very difficult to develop zmproved management practrces that
underpin the stabillty of storage anci suppiy of water '

While it will certainly be possrble in future ‘to more adeqsate!y define
environmental flows we will be unable to maintain or afford to have all rivers with
optimal environmental flow’ provisions. Within this context we suggest there will
need to be desrgnat;sn of rivers ranging from those to be kept and maintained as
“national rivers” with near natural flow conditions down to those which have
various levels of sub-Optzmai and base env:rcnmentai flow regimes. The ciecrsron
process to bring about desrgnatlen will rec;urre consrderabte research and
transparent pub?rc mvoivement processes :

The stabrizty of storage and supply of water can be enhanced by remov;ng many
of the current mechanisms which erode the quantlty and c;uahty of water that is
currently ava;labie For exampie

o The increased avariab:irty of water through |mproved water use efficiency
are currently retamed by the users B : .

o Thereisa fazlurs to monstar measure and cap irmrted water sources which
means we are unabte to adeqtjately mansge the resource .

o Thereisa fallsre to centrot iand uss change and to fully accoust for its
effect on’ water quantlty and quality and. . _

o Wrthm catchments there |s a fal ure to cnntrot farm dam storage or at the
very least to adequate!y assess rts effect on tocal anci regtonai hydrology

The Cammonweslth through its own potlcres and programs and through its
relations with the States can exert considerable influence. to redress the range of
limitations that mﬁuence the stabrhty of storage and supply of water.-
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TOR 3.

The effect of Commonwealth pahcres and programs on current and future
water use in rural Australia.

Current po!:cles and programs, whz!e bringing the rmportance of efficient
water use to the attention of water users, do not yet sufﬁclen’dy emphasise
the need 1o rediice extraction from over allocated rivers and groundwaters
nor do they. prov:de a clear direction on the ava:lablhty ‘of water for -
irrigation and the condltmns needed to achreve sustamable wngated areas.

The 1mposntion of the “cap on addmonal extractron from water sources in the
Murray Darling Basin in 1995: was a very clear sngn that there was recognition of
over allocation and excessive extraction. There are examples in nearly every
State of over allocation of particular groundwater resources. Clearly, in some
systems, we need to reduce use — they are over-allocated. As indicated
previously, _Australlan science and policy with respect to environmental flow still
needs a lot of research ‘testing’ and ref“ r;ement before itis robust.

Any consideration of stability of supply and storage cannot sensmly take place
without consideration of the effects of water diverted for irrigation purposes
Australia is likely to follow - world trends — total water use will increase but -
irrigation will take a. ‘smalier propcrt:on ai use. Itis Ilkely that there will be
consolidation of emst;ng arrtgated areas in southemn Australia.- Water tradlng will
encourage water to move to slightly higher rainfall areas ‘where supplemental
irrigation of high value crops is profitable. There will continue to be increased
irrigation water use in northern Australia. Any further deve!opment of
“diverting rivers inland” shou!d not proceed until there is a thorough
planning and assessment process in place that sets acceptable
sustainability criteria. The kncw%edge base to make adequate assessment of
likely effects of increased flows in some of our major ephemeral and episodic
inland river systems is very limited.  We believe that a decade of concerted
research will be needed to provide an adeqaate base.

We can certamly use our current water more eff cnentiy Analyses of losses from
the point of storage to the use by lrrlgated ptants show that up to 70% of the
initial stored water is lostin transit. In urban reticulated systems losses of up to
30% are not uncommon. It is cnly in-the last decade that there has been an
increased awareness that thesé losses’ of water are not oniy contributing to a
loss of potential producthty but they also, in many cases substantially contribute
to water table rises and the onset of salinization. The effects of implementing the
COAG Policy of full cost recovery for water delsvery have certainly been.
beneficial in focusing on more efficient water use. However the water pricing
reform process that emanated from the COAG agreement has not fully followed
through the intention of full: cost recovery ;nclud:ng the cost of: “externailtles”
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Externalities include the effects that dramage has on quahty of water in surface
and ground waters ' : .

We see a need to:

o Support studies on the cests of plp;ng Iarge volumes of water retattve to
the environmental-and water ‘savings benefits,

o Encourage the development of an Australian ethos that vaiues water
consefvahon ihrough educatlon and taxatlen systems

A combmataon of fu!l cost recovery, a d:rected water tradmg market, an
explicit water allocation policy and the: development of an ethos that values
water conservation will be needed to underpin the stab:i;ty of water supply
and use. This comblnation represents the balance between the external
motivations of pricing and self interest and the moral values associated with
notions of “a fair go” and hav;ng the epportumty to be znvolved in the dec:snon

making.

Effective demand management caﬂ reduce the need to secure new supplies of
water. In several urban areas of Australia effective management of use and
expectatron have been successfu! and more can be done. ‘Options available -
include infrastructure: change such as fixing leaking supply systems, dual flush
foilets, fnc;*eased capture of rainwater, ‘capture and re-use. of storm water, and-
use of reclaimed water for non-potab!e purposes combmed w;th concerted
education and economlc mcentlves Sy TR 5

While demand management through more consclous efferts to reduce waste
and conserve water — has been effective in several major urban areas of
Australia, the continued push for greater water use efficiency in irrigated areas
has, as yet; only had a limited effect. However in irrigated areas improved water
use efficiency does not’ usually lead to reduced demand — quite the centrary,
there is an increased demand as zrr:gators either mtenszfy or expand their -
operatzons in response to belng able to “spread” the water further. Improved
water use efficiency which: will enable reduced demand ‘will need to be
encouraged through incentive or trade out systems {for example water delivery
infrastructure :mprovements are SLEbSIdIZéd en the basas of forfelture of the saved

water).

A conscious pohcy shouid be developed to enhance the potentzal for water re-use
and aquifer recharge (usmg urban stormwater for example) to provnde for storage
either in terms of reducing demands for cities and country towns or for using this
water as a potential source of suppiy for irrigators. - This policy should address
!ong term fundmg |ssues (eg ’the potentla! use of superannuatlon funds) to
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overcome current cost issues. A Natlonal Wa‘ter Conservatzon and Re-Use
Research Program should be devetoped (there has already been progress in this
regard) and sapporied : .
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TOR 4.

Commonwealth policies and programs that COULD address and balance
the competmg demands on water resourees

The essentlai eiements m addressmg and baiancmg competmg demands
will revolve around: managmg the size of the demand, settmg
environmental standards for some ‘water sources, ‘and putting in place
processes for tradmg between uses and processes to ldentlfy trade-offs
between dlfferent uses ' SR . .

Conserving water and maﬂagmg total demand _

o identlfy goods services and practlces that are water conserving and
provide a consumer.information ratmg from zero to five frogs. Make it in
everybody’s. financial mterest fo conserve water and keep it clean through
taxation advantages for improwng practlce '

Env:ronmental standard for protected rlvers and estuanes -

o Define those nvers that are to be protected (Hentage rivers) and those
designed to'be’ heaithy workmg rivers and. those that wd! have greater
demands piaced on thern from multtple uses S _

o Setup a Rivers Corporatuon as recommended at the 8‘“ meetlng of the
Prime Ministers Science, Engineering and Innovation Council®. This-
Corporation would gather and hold envzroamental aliocat:orzs financed
through Govemment programs : :

Defining responsibility through duty of care -

o Agnculture remains a safe harbcur from envuronmental regulation. The
standards for agnculture shouid be the same as those for the rest of
Australia.- Why, for example are practsces that cause salinity being
allowed to contmue’? R . _ . . _

Processes for tradmg and specuﬂcatlon of ;nterests -

o Establish pnncnp;es to be applzed to the prlor:ty for mult:ple and competing
uses and link them to the financial transfer system CGAG Mark II should
push the agenda aed requ;re e S

® PMSEIC Report. Recommendation 3, 8" Meeting, 31 May 2002,
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- full speclfscation of mterests in water by separation of the
- component parts namely an entitlement, an allocation and a
- licence to. use See Appendlx 5 Young and McColl.

" Force pricing and or. other rnechamsms that force full
~signalling of all costs, mciud;ng externalities. For example
- by developing markets for river salinity at the individual level.
(At present; all trade is among States, not among individuals
- 80 there is Int’de :ncentwe to ;mprave) :

Processes for decnd;ng trade—o%‘fs -

o Pz%ot progfams that facfiitate stakeholder understandlng of and
successful partlc;pat;on in, the water resource planning process, are
needed e.g. development of reg;onally focussed, web-based 'data
clearinghouses’ that promote commuinication & encourage involvement by
providing stakeholder access to avallable data, reseamh findings, and
other ;ntegrated reg;onal mformatfon '

o There is a need wnthnn the COAG process for the Commonweaith to

provide for adequate socnai assessment: mciudmg participatory processes
to address the issues of justice and fairness in’ sharmg anda .
demonstration of procedural justice. As Dale et al (2001)" conclude
“Social assessment is often treated as an administrative hurdle, not as a
plannmg tool that can axd and enhance: pro;ect plannmg and facilitate the
integration of pfo;ects or plans into the surrounding communlty" This
social assessment should’ pro\nde for adequate regionally based ongoing

~ social evaluation as to the operation of markets and enwronmental flows

to avo;d umntended r‘ural poverty traps o

The need to measure and monltor -

o The Commonwealth has a strong !eadersh:p roie in bringing about
~ standardisation of metrics and ‘monitoring in refation to defining available
water through a regular audit process and further in reinforcing the linkage
between surface and ground waters by msnsting on commonality of -
volumetric measurement and allocation. It will not be possible to
adequately manage without conmstent measurement. Support is
~ needed for surface and groundwater menitonng programmes to underpin
~ resource assessment studies. ‘Commonwealth: suppert for National -
Hydrologscal Monitoring, through an actav;ty run on similar hnes to the
- Australian Collaborative Land Evaluation Program (ACLEP), is critical
because it prowdes the Ieadershlp mgnais for other junsdlctlons to get
mvoived 58 B . R

 Social Assessment in Natural Resource Management lnst;tutlons DaieA Taylor N. and Lane,
M (2001) CS!RO Pubhshmg page 284 - . _ :
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o Systematic and persustent assessment of river heaith together with
standard hydrologic measures are needed if we are to establish the
current state of our water resources and 10 monltor change over time,

o The Commonwealth shouid increase the resources ava:labie to
systematically assemble integrated national data sets (such as the
National Land and- Water Resources Audit, NLWRA) On-going support for
NLWRA 2 will be critical.in- mdlcatzng trends in water availability and use to
enable analysis and research that is pro-actzve fer management and
adaptation. _

o The Commonwealth should :ncrease sponsorshtp and encouragement of
data sharzng arrangements between all levels of government. Current
arrangements represent a considerable constraint to the conduct of
analysis and provision of tmeely ad\nce on the status of water resources.

o The cnt:cal role that water resources wﬂi play in the ongo;ng development
of Australia means that our measurement base, our research expertise,
our management expertise and our education and training capabilities all
need to be |mproved The Commonweaith must mcrease support for

------

o Incases where there i i market failure in prov:dlng edequate financlal
support for strateg;c research; it is: lmperatzve for Commonweailth and
“State and Territory. Govemments to fund the nderpnnn:ngpubhc qood
research and development - i . _
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ToR 5

The adequacy of sc:entnf‘ c research on the approaches requlred for
adaptation to climate varaabd;ty and better weather prediction, including

the reliability of forecastmg systems and capac:ty to prov:de specialist
forecasts . _

Cur capacnty fo provnde specla!ast forecasts has mproved considerably
over the last two decades. Three to five day forecasts are now as reliable
as one to three day forecasts of a few years ago. However our ability to
forecast seasonal conditions: and therefore to rehabiy manage water
demand is still limited, aithough improving. The level of scientific research
for adaptation to climate variability and better weather prediction, while -
world class in content, is certamly not comparab!e in terms of quantum
especially in relation to the masswe area and vanablilty of the Australian

continent.

The effect of climate variability and use of weather prediction on rural water
storage and supply shou!d be cons:dered on both the supply and demand ends.

Effect on supply - |

o Strateglc Researcthhmate Sc:ence

There have been major- national and mternattonal advances in our
understanding of the causes of natural climatic variability in Austraha in
particular with respect to the role of the Pagific Ocean and El Nino''. Based
on these advances organizations like the Bureau of Meteorology, the CSIRO
and the Queensland Centre for Climate Applications are able to provide
seasonal climate cutiooks and advnce to spec;f‘ c mdustrues and regions (see

below). .

However, major uncertamttes pem%st such as the role of the Indian and
Seuthera Oceans and the nmpact of the Indones:an throeghﬂcw all of which

Global climate chanqe due tc the greenho use effect will have a slqu“ cant
impact.on Australia. The' intergovernmental Panel on Climate Change Third
Assessment Report (IPCC TAR) ‘has extenswely reviewed the evidence for
climate change and determined where itis highly hkely to be occurring as a
consequence of human aciwlty Dry;ng of Australia and other reglons of

" Australian Academy of Sciences (2002) Austra!tan Cllmate System Mode!lrng Workshop

Report, Convenor: M. Manton, Canberra, 19pp: -
"Working Group | of the IPCC. (2001): Climate Change 2001: The Scientific Basis~-Summary for
Poizcy Makers Worid Meteorologacai Orgamzetlonmmted Natlons Enwrcnment Program 20 pp
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moderate to low ramfall is a consustent theme in the repcrt This is going fo
have a significant effect on Australia in years to come. Already a 40%
decrease in the flow of water into the reservoirs for Perth due to decreased
rainfall has been part;aliy aftributed to the greenhouse effect'? . The WA
Government in response is spending about $100M pa.to capture new water
for the system. The Bureati of Meteorology records show that the climate has
changed over recent decades in other regions of Australia. Thus in addition to

 natural climate variability. Australian water resources are most likely going to
also be affected bylonger term. cltmatlc change Improved: undsrstand;ng of
our climate and lmproved predlctlcns are requ:red tc gulde adaptatlcn to
these chsnges = . - 3

o Climate Predictfcn

Recent advances in sc:sntzf ic. understand;ng and i in cfimate model
development have improved Australia's capacity to provide seasonal climate
outlooks (issued by the Bureau of Meteoroiogy) ‘supported by the jointly -
dsvsloped BcMICSIRO climate predictlcn model ‘POAMA’ (see earlier).

There have also been majcr advances in the provzszon of long-term
predictions of climate change due to. glob al warming (using both the CSIRO
global and regional climate models), leading to regional climate impact
assessments. There is an urgent need (and good scientific prcspects) for
extending this researchon climate: change |mpacts and to i:nk it to the -
deve!cpment of adaptatlon strategnes e

it shoufd be noted however that srgmf“ icant fnrther research is required to
reach sufficient reglonaily specific detail and to' reduce major uncertainties in.
climate change science. Already, a number of ;areizm:nary studies are
available that assess rsglonal climate change impacts cn seiected areas,
such as Western Australia and the. Murray—Darhng Basin'*. An excellent
multidisciplinary study that includes soc;al and eccnom;c assessments can be
found in Hassall and Assoc;ates (1998)

? indian Ocean Climate Initiative (in press) "Cilmate var:abz!nty and change in south west
Western Australia”, ¢/~ Executive Officer IOCIP, Department of Environment, Water and
Catchment Protection, Hyatt Centre 3 Plain St East Perth, Western Austraiaa 6004 -

" Charles, S. P:, Bates, B. C.; Whetton; P. H., and Hughes, J. P.(1999). Validation of
downscaling models for changed climate ccndzticns ‘case study of southwestern Australia.
Climate Research; 12 (1):1-14.:Schreider, S. Y., Whetton, P.H., Jakeman, A. J., and Pittock, A.
B. (1997). Runoff modeiimg for snow-affected catchments in the Austrat:an alpme region, eastern
Victoria. Journal of Hydrology, 200 (1-4): 123

Suppiah, R., Jones, R.'N.; and Hennessy, K. J.. (2002) Impacts cf chmate change on water
resources in Australia. in- ‘Proceedings First Intermational Workshop on Climate Change and
Water-related Disasters, Tsukuba International Gongress Center:. Tsukuba, Japan: National
Institute for Earth Science and Disaster Prevention. p. 8:9. Jones,; R. N. (2000). Analysing the risk
of climate change using an tmgatlon demand model. Climate Research 14/(2): 89-100.

' Hassall and Associates (1998). Climate change scenarios and managing the scarce water
rssources of the Macquarse R:ver Austral:an Greenhcuse Oﬁ“ ce Canbefra 113pp o




3/09/200213:35 Vers’iéﬁ'Finél' o

Finally, it shouid be noted that CSIRO in recent years has ‘combined its
scientific advances in climate and hydrologlca! research to develop a regional
hydrological forecastmg capacity. linked to global and reglenal climate
modeling. A pnme example of practical applications to water resource issues
can be found in the Indian Ocean Climate Initiative, IOCI (a project involving
CSIRO Atmospheric Research, CSIRO Marine, CSIRO L Land and Water,
Bureau of Meteorology and Department of Agncultu:e commissioned by the

- Western Australian Government). IOCl is improving the scientific basis for
water management deczsmns as WA adapts to decreased ralnfall

o Ramfali is !ukely to exhiblt consnderable reglonal vanahons due to the
enhanced greenhouse effect, because of the compli licated relationships
between orography; large—scale atmosphenc circulation, and rainfall. So
more detailed mode! experiments and research to impreve confidence in
projections of rainfafl chenge at the regional scale are needed.

o More eetauied study of the synopt;c meteerologlcal events leedmg o
rainfall, and the way these events have changed over the 20" century, is
needed. Such work may allow a more definitive determination of how
rainfall vanab;!;ty |s related to changes in tnese synopﬂc systems.

o Reseerch is also needed to determine wnether other, more local or
regional, factors could be affecting. climate variability. For instance, model
experiments couid be undertaken to pravrde a better estimate of the
posszble lmpacts of local land-use changes on the region. ‘The results of
studies of the climate 1mpact of global land-use changes could also be
examined, te determme If these have contnbuted to observed rainfall

declines.

o Currently two main ffameworks are avaalabie for rainfall and stream flow
forecasting i.e. Australian Rainman and its Streamﬂow addition. These
tools have been developed on the basis of DPI, Qid, University of
Melbourne and Bureau of Meteorolegy research efforts. The stream flow

- addition to Australian Rainman is not perfect; still a lot of work needs to be
done to include climate variability in seasonal allocation, to quantlfy risk in
planting decisions and to: understand iong term avaltabihty of water under
climate change scenanos ' _ . .

Effect on demand —

o Demand for water is hlghly dependant on seasonal and longer term
climaté conditions. In an irrigation context the rehabmty of supply is a
critical influence on investmenit decisions both in the short (seasonal) and
long term. To date, there are very few examples of serious integration
where water suppiy, water dehvery (through r;vers and channels) and
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water use have been combzned wath wragattoa and other uses to look at the
risks and econom:c consequences of particular suppiyldemand prospects.
Until now we have managed by over design and being conservative. With
increased pressures on water resources we will need much more informed

- decision making processes. These will need to be researched and tested.
We will need complete. hydroiogtc economic approaches such as Ocean-
to-Farms: an integrated approach to developing targeted. apphcat:ons of
seasonal climate: predlctlons combznmg the skills of ocean, climate and
farming researchers supported by CSIRO and the Chmate Var;ab;hty in
Agracuiture Program (CVAP) of Land and Water Austraha -

o There is need for greater standardlzatlon of fundamental information such
as evapotransplration estimates across Jurssd;ctlons ThlS will enable -
greater confidence in the: methodology, in reg:onal compansons and in
ongoing mprovements of pred;ct;ons :
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Appendices

1.

The water eaters. Austratlans are adoptrng an enlightened approach to
water management, but atemng for past] mlstakes will require major
changes in food productron and anew reverence for water catchments
Wayne S Meyer : e _ : .

Water in Austraka Wayne S Meyer -

Extract from the World Metrologlcal Organssatson (Report of the Executive
Council Panel of Experts/CAS Working Group on Physics and Chemistry
of Clouds' and Weather Modif catron Research (WMP Report Series No
36), 2001. '

Robust Separation: A search for a genenc framework to simplify
registration and trading of interests in natural resources. M.D. Young and
J.C. McColl, Policy and Economrc Research Unit. August 2002 Folio
No: SIOZIt 578 : _

lmag;ne Ef we vaiued ecosystems as |f they mattered Towards
Opportunity.and ‘Prosperrty By Mike Young: Reprmted from The
Austrahan Edlt:on 1 Mon 25 Mar 2002 Page 010




