: Natural resource |nformat|on for pollcy development A

| natlonal sallnlty map
- V:Davide:ent and Sirr‘lfo‘n‘ Veitdh’“ '

: Cbontext

" Australia is a huge tract of land divided- between several\

States that maintain 1ndependent attltudes and autonomy »3'
in, managmg their land and other resources and individual o

R landholders who en]oy s1m11ar freedom of actron At the'- :

Commonwealth level there remalns a need for overviews'

"of the condrtlon and trends of natural resources,’ for pohcy By
‘ development and as a basrs for interventions to. address o

5problems that transcend or. 1gnore adm1n1strat1ve and S

ownershlp boundarres

¥

L ‘[Sahnrty respects none of these boundanes and demands

) responses at local, reg10na1 and even contmental scales o
A recent request for a: natronal map of sahmty rlsk from -
‘ Agrrculture Flsherres and Forestry Austraha s Natural l

Resources Policy D1v151on exposed the frag’mented nature’_

V-Af,of the 1nformat10n that is avarlable This . paper outlines

the ratlonale behmd the map. we produced whrch 1s
prov1s1onal pendlng better basehne data from the o

- . forthcommg Nat10na1 Land and Water Resources Audit, “ A

‘and’ which - complements the pI’O_]eCtIOI’lS of river water

’qualrty prov1ded to: the Murray Darllng Basrn

‘ .Commlss1on s sahmty audlt (MDBC 1999)
Rrsk 'and haz_ard .

" The pohcy issue is not the d1str1but10n of sahne soil and

: ‘Vsahne groundwater In ‘a dry contment “these. are facts . ’

- with Wthh we have to l1ve The issue’ 1s the perceptlon :

that

«

e Good land and water is at r1sk from the spread of

a11n1ty,

and management practrces

S The situation w111 get worse unless these pohcles and

management practlces -are changed L

, IPolicymak‘e‘rs.. are not na‘tural,resources-’:spe‘ciali'sts:‘, They -
e T AR S i accumulate salt but wh1ch we Judged to be watertlght i

,Princ'ipjles ’

b'.Salt stores L

need the ‘big p1cture presented in such a way that it can Y

-be grasped qulckly, S0 the map should not be too complex

Knowledge of the land and water already affected by

salinity is the startlng pomt Beyond thrs pohcy makers S

want to know

. . : - -

o What further land and water is at rrsk from sahmty 1f

-‘present land use trends contlnue T

e A s1m11ar analys1s for other future scenarros for
N 1nstance a cutback of 20 per cent in grain- productlon
’_ in favour* of tree plantmg : o

‘ ’Sahnrty r1sk is, the magmtude of future sahmty multlphed R
by the 11kel1hood of its occurrence. Informatlon on a,
: natronal “basis is not yet avarlable on- erther count; We
. can however 1dent1fy the extent of the hazard us1ng :

o 1nformat10n already to hand

P

Land use- 1nduced sa11n1ty depends in the ﬁrst place on ) :
the exrstence of mobrhsable salt in the landscape ‘For k
- this 1nformat10n we. have drawn upon the dlgltal sorls .
L ‘atlas (NRIC/CSIRO 1991) to rernterpret the 1: 5 m1lhon (

scale map of soil management propertres in the Atlas of

/Austrahan Resources (NATMAP 1980). Flgure 1 shows . ’

k saline soﬂs (category ‘Bd, soils with > 1% sod1um:* L
o ’chlorrde in the subso1l) and soils with deep salt stores :
For the latter we have assumed thai all thrck clay sorls
~ and, probably the underlyrng regolrth retarn salt” agamst/ '
i rThe problem is 1nduced by past and present pohcres;_’ L moderate leachlng and have lncluded duplex SOIIS .
‘ ' (categorles A2 Cc -and Cd) which are: ‘in many casesi
.sodlc probably the 1mpr1nt of sa11n1ty, assive earths R .
_(Bb4) and. calcareous earths (Bc2) which overly marine -

y alluv1um in the Murray Basin. In the- first Versron of our: S

maps we excluded the crackrng clays (Cb) which certarnly, L
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S

wh1ch case the salt would stay entrapped On the adv1ce

~of Dr John Willlams (pers comin.), these soﬂs are now'

’ ‘1ncluded Fleld experlmental measurements 1ndicate that
although the dramage through crackmg clays is slow, it is
ﬁenough to leach: a 81gn1ﬁcant amount” of salt over the

“time scale we are consrderrng (over several decades) for

N development of dryland salinity. The. sorl/regollth o
thrckness crlterlon was implemented by excluding slopesv =

>12 % usmg the national ',° drgital elevation model g

) (AUSLIG 1998)

: In the,humid areas; even ‘clays are leached "of:solubleTSalt. i

" The. discontinuous humid rim of Australia ‘was deﬁned as

~ the. area with a seasonal ramfall surplus (R > 0. 75 E )

pan

- greater than 125 mm “These data were taken from national .
, vcllmatlc surfaces (Centre for Resource and Envrronmental o
Studies Australian National Un1vers1ty 1999) us1ng ‘ /

‘ k‘,“ffmonthly normals of ra1nfall and evaporatlon The valuef»_.

' of 125 mm was arrrved at by local cal1brat10n against/ Cooall contammg salt Much of the water is' lost by deep o

areas known to be close to the humld margln ‘of sa11n1ty N percolatlon s0 that a comblnatlon of rising groundwater s

“,’Land Use Ina’uced Salznzty c
\.,

o Salt mobrlrsation is attrrbuted to changes of land use and‘

E ‘the subso1l moblllsrng salt: and: carrymg it to slicks (sumps '
. ] 1n the lower- part of-the landscape) ‘and- through buried
| Plumbing SYstems 1n the upland basms and terraces to the’ L
. major streams: The land use changes 1nclude clearance 1_‘ E

i :':'"‘of woodland, and: more recently, clearance of trees in
E lrghtly wooded pastures and the replacement of grassland -
_,,by arable crops that leave the land bare durmg much of .

the cool season when much of the ra1n falls in southern ;

Australla We have adopted a range of : regional

o coefﬁc1ents to convert evaporat1on pan valies to estimates”

for consumptrve use by pastures (B, = -E.. *°0. 4 0. 85):
‘ : Vfollowrng FAO (1986), and have multlphed th1s reglonal

: value by a crop coeffrc1ent Of 0.5 for C001 season cropsﬂ_' : ,‘and groundwater transport mechanlsms It needs to be/

~in wrnter ‘rainfall areas- and 0. 75 for crops in summer .

ralnfall areas '

,_\VWe assume that where there is no seasonal ramfalll, o
o surplus there will be 10 deep percolatron s0 salts will
g -not be mob1hsed Therefore the areas of land use- 1nduced'
. sa11n1ty hazard are those wrth a ra1nfall surplus of e
04125 mm, | '

. Salf transport - -

kk By overlaying the areas of 0-:125,rnm' rainfall surplus'and' PR
. areas with mobilisable salts, we arrived at two concentric

: zones subject to land use- 1nduced sa11n1ty, under ramfed

crops ‘and pastures and under ra1nfed arable s01ls

- respectively (Flgure 2)

4

' Some of the mobrhsed salt moves d1rectly to the rivers""j o

wh1ch therefore carry increased salt loads away from :

" the salt-source areas Some moves 1nd1rectly to the rrvers .

" by local and- 1ntermed1ate groundwater ﬂows (Coram et -

al. 1999) whlch supply the base flow of rlvers in some‘ ‘\
- cases well beyond the salt source areas. For these reasons

stream and groundwater salmrty are problems in areas

downstream of the source areas

'JIrrigation‘ adds.-substantial /additional VOlumes of water;

. and sahmty is famihar in most 1rr1gat10n schemes Thrs

' - 1s 1nd1cated in Figure 3 by the addltion of proportlonal v
; ’c1rcles to represent the areas under 1rr1gat10n in each
" shlre (ABS 1997) : :

' management that have 1ncreased deep percolat1on throughﬁ L
;Calculatzon and zteratzon PR o SR I :

'Calculatrons of data for /4 p1xels overlays and‘f.j
: subtractlons of the various layers of data ‘and successwe
1terat10ns to produce the ~present map were accomphshed o
usmg ASSESS de01s1on support software that enables. -

i ‘/,‘mteractrve 1nterrogat10n of a d1g1tal data base (Vertch
'and Bowyer 1996)

Lzmltatzons e

‘We have used readlly avallable national scale datasets as.

; surrogates for maps of salt stores hydrologlcal surpluses

'-empha81sed that these are complex 1ssues that 1nvolve’

L many other factors than those used here For th1s reason L

the derlved map 1s no more than a ﬁrst approx1mat10n of

~‘,sa11n1ty hazard
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B Resource information revival - the foundation for
@i rural Australia's sustainable future

sensrng, however much of its prooﬁng 1s most hkely A
c pbased on the llmlted data already in exrstence Ready,v‘.' SRR
' access to GIS and 1ts applrcatron can: convey false;‘

: frmpressrons of the substance ‘behind- shck presentatrons .

- rubbrsh in, rubblsh out and users none the wrser

s Commonwealth State and Terrrtory agencres are forced -

"[to address 1mportant resource -based projects through B
A fplecemeal approaches ThlS is often done by reassrgnrng\ '

: . staff from other areas and then on completron of prolects s

' reassrgnrng them away from that- area of work Th1s or
the ad- hoc staffmg v1a fundrng from NHT etc,, is not a -

’ good foundatron for a natlonal approach to estabhsh andw

: marntarn a natronal resource. rnventory and. assoclated task g

R L L .




