5. Evaluation of environmental
surrogates: III. Application of
methodology to data from arid north west
NSW

5.1 Introduction

The evaluation techniques applied to surrogates for forested north east NSW in Section 4,
were also used to evaluate a completely different set of surrogates using biological survey
data collected at Sturt National Park in arid nostsst NSW. This survey wagonducted

by NSW NPWSscientists R.L. Pressegnd V.S. Logan and the dateere kndly made
available for use in this consultancy prior to the data, or any analyses of theaiata,
published elsewhere.

The original survey was conducted in 1991 and dhtaset was later supplemented by a
return survey in 1993. The purpose of Pressey and Logan’s research project is to test the
value of using mapped land descriptors as a basis for conservation planning. The surveys
have collected floristic data at 1&Messtratified in relation to geology, landform, land
system and land unit.

The data have been analysed in this consultancy simply to demonstrappliebility
of the evaluation techniques developed in Section 3 to an environment radiésihgnt
from forested north east NSW. The evaluation is far less rigorous thapettiatmed for
north east NSW and is not intendedse&rve as a definitive test of sogate performance
in arid north west NSW.

Only the Species Accumulation Index was employed in this evaluation.

5.2 Biological data utilised

Locations of flora surveysites werestratified according to the hierarchicaesign
presented in Table 5.1. The distribution sifes in geographical space is depicted in
Figure 5.1. A total of 160 sites were divided evenly between the two mapped geologies of
Bedrock and Aeolian deposits. The 8iles withinAeolian depositsvere dividedevenly
between thdwo landforms of Dune i€lds and Sand Plainshile the 80 Bedrock sites

were divided evenly between thendforms of Tablelands and Rolling Downs. Within
each landformsites werdurther stratified against langystems and land units. The net
result of this stratification was that 10 replicated surgégs were dcated withineach
combination of geology, landform, land system and land unit.

At each survey site all species of vascular plants were recorded, with a total of 312 species
recorded at the 160 sites. Only data from the first surmv@yducted in wter 1991 after

a drought, were available for evaluation in this consultancy. Data from the sscoey,
conducted in autumn 1993 after rains, were not yet available for analysis.



Table 5.1 Hierarchical relationship of mapped land descriptors used to stratify 160

flora survey sites in Sturt National Park.

Geology Landform Land System Land Unit Survey sites

Aeolian deposits  Dune Field iBerah Dune 10
Swale 10
Corner une 10
Swale 10

Sand Plain  Rodges Rise 10
Flat 10

Nucha Rise 10
Flat 10

Bedrock Tablelands Pulgamurtie Drain 10
Crest 10
Quarry View Drain 10
Crest 10

Rolling DownsOnepah Drain 10
Crest 10
Olive Downs Drain 10
Crest 10
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5.3 Environmental surrogates evaluated

Five surrogatesvere deriveddirectly from the mapped descriptolisted in Table 5.1.
These descriptors are mapped on 1:250,000 Laystems mapgroduced bythe Soil
Conservation Service of NSW. The five surrogates derived from this mapping were:

1. Geology (0/1 distance). A sites-by-sites surrogate distance matrigewasated
in which a 0 indicated a pair @fitesoccurring within the samegeological class
and a 1 indicated a pair of sites occurring in different geological classes.

2. Landform (O/1 distance). This surrogate matrix contained ‘distarveegh were
0 for pairwise equality of mapped landform and 1 for pairwise inequality.

3. Land System (0/1 distance). This surrogate matrix contditisthnces’ which
were 0 for pairwise equality of mapped land system and 1 for pairwise inequality.

4. Land Unit (0/1 distance). This surrogate matrix contained ‘distanelgh were
0 for pairwise equality of mapped land unit and 1 for pairwise inequality.

5. Land System (land system distance). This surrogate matrix was designed to
improve on the previous two by taking into account the hierarchical classification
of land system elements into land systems (Stewi®%3). It contained
‘distances’ which were 0 for pairwisequality of mappedsite land unit, 1 for
different land units in the same land system, and 2 for land units in different land
systems.

An additional surrogate was derived from specraxlelling. The modellingechnique
used was generalised linaer modelling and moededse constructed using the forward
stepwiseprocedure described in Section 4.3.6. The I0vey sites weredivided
randomly into two sets, each containing 8tsi The first set was used to derimedels
while the second set was used to evaluate peeformance of those models. e@ogy,
landform, land system and land unit were used as predictors. Each of these variables was
treated as a factor such that geology had two levels, landform had fels, leavd system
had eight levels and land unit had #xels (se€Table 5.1). The surrogateerformance
of species modelling was evaluated gpgnerating aspecies accumulation cunairectly
from the raw predicted probabilities of species occurrence, usingpibeach described
in Sections 3.4.2 and 4.3.5.

5.4 Results and discussion

Species accumulation curves derived using each of the six surrogates are presented in
Figure 5.2. None of these curves achieved significantly bp&dormance than a curve
derived by selectingites in a andom sequence. The poor performanceth® six
surrogates is reflected in the estimated values for the Sp&cmsnulation Indexall of

which are negative.

The results presented in Figure 5.2 are consistent with preliminary analyses conducted by
Pressey and Logan using different analytical techniques. It appears that nogmbedly,
landform, land system and land unit descriptors explain little of the floristic variation
within this region. The descriptors would not provide an effectiasis for selecting
conservation reserves.

These results are quite different to those obtained for forested north east NSW, where a
number of surrogates performed significantly better than randdris reinforces the

point made in Section 4.5 that caution should be exercised in extrapolating, or

generalising, results obtained from testing of surrogates in one region to other regions,
especially when these regions are in very different environments.



nm

Spmcien nugiind
e

B it sl e

E e ] P TS ————
L o i by W s ey - =S o WL ol A i iy
=
= i o | = : |
&) ] 16a 150 o £0 L] 150
Eclas pomamuiilsd Bapd on s lonsenisl parogais Eobia mccuma Tt bt B E0wba i TIRTA BUSGie
Envy. summpals = Iiappad goaciagy (0 dgbines) Enw. tasmogils = Mappat Esndberm (0N dizfanog)
Einlapical datapel = Arid zans vebcular plants Biicyical dategat = Arid zons viscular plils
bl pian = ﬂ)m—-jﬂ e of s # B0 Popioe of SpRced @ 3

Buiice min sifekingy = 010 |
i b

T T i s i
St ey e e m—
s e -

- e T Lo s e PR

8 -} 15|
Talh RO L S O arniroe el Bl Ty 3% 00 T el e ) T TR LT O e
Env. sumogsle = Liapiped lard system (07 dislance) Erev. burtogate = Mapped lirnd uill (01 dstanas)
Biologicad detaged = And sons vaiculsr plants Eglogical datasat = And zong vakoular phents
Mhafr at adad v D) fasrnar ot apsdag T 13 Ml of mlmas 18] duriter of G e 300

= Ll W ] s mme vl
- e W el e g

a e (=] 163 =] o] &0 (4] L

Ealug pomumuialsd barsd on mvianmendal sarogdis felan mooumuimied haded on endronrmemal sumogaie
Erre. samrogats = Lang gyt fand unll daltance] Env. nesmogile = Wiadaling Epp. (fiw peobatd®iaq)
Ewippical datpied = And Dons vaoulsr planis irigibpical drtaset = Atid zong vaboular plenls
SV ] i = WS R o e 3D vty Of Wl o= B3 TURT of apeing, o PR3

Flgure 5.2 Species accumulation curves for six of the seven surrogates evaluated (or the
arid zomg. The derivation of these plots is deseribed in Scction 3. The
Species Acewmulation Tndex (surrogate ¢fliciency) would narmally he
expected (0 be contained within the range UHto 1. A value of O indicates that
the accumulation of species achieved by selecting siles using the surrogale is
no better than the accumulation ochicved by o random selection of =ites,
Negative values, as shown horg, indicate that the surrogates performed very
poorly.



We again emphasise that this analysis of surrogates in arid westhNSW is peliminary,

and is intended only to demonstrate the applicability of the analytieahniques
developed in this consultancy to different regions and surrogates. Pressey and Logan are
conducting a much more rigorownalysis of the data, including floristic data from the
second survey and additional surrogates such as vegetation mapping. The results of these
analyses will be published separately.





