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SUMMARY

This report presents 1977-2000 water depth andisatiata from the South-West Wetland Monitoring
Program (SWWMP) conducted by the Western Australimpartment of Conservation and Land
Management (CALM).

Summaries of September and November depth andtgalamta from 151 SWWMP wetlands across
south-western Australia are presented, togetheh Vghg-term trends in these parameters at 41
wetlands monitored for 20 or more years. Mosthase wetlands are within conservation reserves
vested in the Conservation Commission of Westerstralia and managed by CALM. Several are on
private property.

SWWMP began in 1977 with a decision in the formerpBrtment of Fisheries and Wildlife to
commence a program of September and November Vea&drmonitoring on a large sample of south-
west wetlands in order to provide an objective $&si determining annual waterfowl hunting season
specifications. Salinity was also to be monitdoedause of its potential impact on waterfowl areirth
habitats.

Eighty-two wetlands were monitored between 1977 B980. In 1981 the program was expanded to
coincide with a four-year assessment of waterbge of south-west Wetland Nature Reserves by the
Royal Australasian Ornithologists Union. The tataimber of wetlands monitored under SWWMP
during this period was 119 and monitoring was catel at two month intervals. At the end of this
assessment, SWWMP monitoring reverted to Septemamb@émNovember each year and the number of
wetlands being monitored was reduced to 85.

Recreational waterfowl hunting in Western Austraias banned by State Government in 1992.
SWWMP was continued due to its value for manageraedtinvestigation, however the number of
wetlands was reduced and the focus shifted, withreremphasis on near-coastal freshwater wetlands
and less on inland saline wetlands. By 1996 oflywétlands were being monitored. Funding was
declining and the program seemed likely to be disnaed.

In November 1996, the Salinity Action Plan was askd. One of its strategic aims was to protect and
restore high value wetlands and maintain biologutigkersity within agricultural areas of Western
Australia. Monitoring was recognised as necestamyetermine the effectiveness of the plan, which
stated “CALM will monitor a sample of wetlands, athetir associated flora and fauna, throughout the
south-west to determine long term trends in natdiarsity and provide a sound basis for corrective
action”. Since 1996, SWWMP monitoring has beenimesd at many wetlands. The total number now
(2000 onwards) being monitored under SWWMP is 100e aquatic fauna, flora, water chemistry and
groundwater levels at 25 of these wetlands are &lsing monitored by CALM. Permanent
benchmarks, of known height relative to former Hegauges, have been established at another 51
wetlands that have been monitored under SWWMP énpést, in order to facilitate resumption of
monitoring at any time in the future, should thésrieeded.

Since 2000, all September and November SWWMP dapth salinity data have been checked,
corrected where necessary and analysed to idegéfyeral patterns and significant trends. In
summary, these patterns and trends are as follows.

Most of the 151 SWWMP wetlands had median Septerdbpths of 1<2m and median November
depths <1m, including some that were dry. Few hemdlian depth&3m. The deepest SWWMP
wetland was Lake Jasper (Sep. median 9.68m; Sexmuam 9.79m). Wetlands close to the coast
were generally deeper than those inland, howevaedaland wetlands did fill t&3m in some years,
e.g. Dumbleyung Lake was 4.45m in November 1983etlakids with least depth variability were
generally those closest to the coast.

Most inland SWWMP wetlands were typically salin®@<50 parts per thousand) or hypersalipB0(

ppt) in September and November. Fresh (1<3 pmt)vany fresh (<1 ppt) wetlands in September and

November were found both inland and close to theesto Wetlands on the eastern south coast were
typically more saline than elsewhere on the soutbtwcoast. The freshest wetland was usually
Dobaderry Swamp (Sep. & Nov. medians 0.04 ppt & @t respectively). Minimum September and
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November salinities of inland wetlands ranged widélom very fresh to hypersaline. Wetlands with
fresh or very fresh maxima were mostly found néardoast. Wetlands with medium to high salinity
variability were generally inland or near the eastouth coast. Wetlands with low salinity varlapi
were generally closer to the coast.

The 41 wetlands monitored for 20 or more years slioav following general patterns of depth
variation: sudden large increases that were sulesglgumaintained; occasional large increases not
subsequently maintained; long term decline; ocecadidramatic declines; pronounced, recurring, long-
term patterns of increase and decline; dramatic-igegear variation; little year-to-year variaticand
combinations of these patterns. All of these welta except Lake Powell whose depths are
manipulated, show a general pattern of Novembethddpeing less than September depths, reflecting
the Mediterranean climate (cool wet winter gradimgpot dry summer) of south-western Australia.

The same 41 wetlands show the following generakps of salinity variation: long term increase;
sudden, occasional large increases not subsequettigtained; long term decline; sudden large
decreases subsequently maintained; pronouncedrirggudong-term patterns of increase and decline;
substantial year-to-year variation; little yearytar variation, and salinities very fresh for thire
period of monitoring. Most of these wetlands shaweneral pattern of November salinities being
greater than September salinities, due to cond@ntraf salts as depths decline due to evaporation.

Two general and closely related patterns are app&n@m comparison of depths and salinities. Most
monitored wetlands show an inverse relationshipben depth and salinity and many wetlands exhibit
a dramatic increase in salinity as depth approazhes, that is, when they are close to dry. These
patterns have implications for future analysis atad

September and November data from the 41 wetlandstoned for 20 or more years have also been
analysed to detect long-term trends and their $ewélsignificance. Eighteen showed no significant
trends in depth or salinity; nine increased in Hepit not salinity; three increased in salinity bot
depth; three (Lake Bryde, Crackers and Yarnup Svgdnmcreased in both depth and salinity,
suggesting a substantial increase in their sattdoa

Probable causes of some statistically significkorig-term increases or decreases in depths and/or
salinities are suggested. These include secorsddinisation (Bryde, Toolibin, Yarnup), groundwater
discharge (Warden), surface water diversion (Cnackd&owerrinning), trends in local rainfall
(Dulbinning, Eganu, Muir), a multitude of human dntentions (Thomsons) and cause unclear
(Bambun, Chandala, Nine Mile, Poorginup, Unicup,rivap, Yealering). Several of these wetlands
and their catchments are the subject of detailettdiggical and related investigations by CALM and
others. Some, particularly Crackers and Nine Mite,recommended for future investigation.

Some general issues arise from the analysis of-2900 results of SWWMP.

Monitoring at 30 of the 41 wetlands selected fents analysis in this report began during a period
(1976-1979) of severe drought. In contrast, tle [E990s to 2000 was a period of more-normal
rainfall. This has probably resulted in more wedls showing trends of increasing depth and
decreasing salinity than would have been the ddkese start and end periods had similar rainfall.

Many south-west wetlands have highly variable ##di®. This high variance might have prevented
some instances of increasing salinisation from dpaiatected by the routine statistical procedures
applied in this report. Visual examination of depind salinity data from some SWWMP wetlands
(Eganu, Unicup, Warden, Yealering) suggests thhereas routine analysis did not reveal statisticall
significant trends in salinity, analysis of ‘samepth’ salinity data might do so. This type of as#& is
therefore proposed for a future report. Additiostdtistical analyses are also proposed to assist i
determining whether depth trends are due to changaénfall or other factors of possible concern.

It is important that potentially threatening deptid salinity changes are detected and respondasl to
soon as possible, however unwarranted responsesddshe avoided. It is therefore desirable that a
protocol be developed for detection and approprieéponse to potentially adverse changes as reveale
by SWWMP, with particular attention being focussen wetlands with high conservation values
potentially at risk. This is proposed.

2 Depths and Salinities of Wetlands in South-Wesestralia: 1977-2000



Some SWWMP wetlands have undergone dramatic, $orni- apparently natural changes in depth
and/or salinity that have not occurred at any otimee throughout the entire period (20 or more ggar
of monitoring. Shorter or different periods of nitonng would have missed these infrequent, but
highly significant, hydrological events. It is algossible that some highly significant, natural,
hydrological events might happen even less fredpethin once every 20 or more years. These
observations suggest that longer periods of manganay be required before the ‘normal’ regimes of
south-western Australian wetlands can be fully dbed.

Average wet season rainfall in south-western Aliatfeom 1976-2001 was 85-90% of the preceding
50-year average. This reduction has no doubt itegdaon water levels and salinities of many
wetlands. SWWMP monitoring began in 1977, two geater the 50-year period of higher rainfall.
Descriptions of ‘normal’ hydrological regimes basmd SWWMP data are likely to be significantly
different from descriptions based on the precedify years or from both periods combined.
Understanding of hydrological regimes could be ificemtly enhanced by comparison of pre-1977
water level and salinity data with the SWWMP datadearly data are relatively few in number and
widely scattered. Nonetheless their potential @alarrants efforts being made to locate them.

By 1969, some 13.77 million hectares (54%) of tbetls-western Australian agricultural region had
been cleared of native vegetation. Clearing redulh rising saline groundwaters and extensive
waterlogging within catchments of many SWWMP wedlsin Consequently many wetlands were
showing the effects of secondary salinisation andreiased inundation long before SWWMP
monitoring began. While some of the wetlands shgwhno significant trend’ in water depth or
salinity during the period of SWWMP monitoring &l in pristine or near-pristine condition, oteer
had already undergone massive change.

Data from SWWMP have been used by CALM personndl rmade available to other organisations
and individuals over the past 26 years for manypgpses. These are listed. Most recently, SWWMP
has contributed to the Natural Diversity RecoveatadBment program and the 1997-2000 Biological
Survey of the Wheatbelt, two substantial Salinitya®gy programs undertaken by CALM.

A primary objective of this report has been to pdevan overview of the data that have been coliecte
since SWWMP commenced in the expectation thatvtilisassist current and future users. A report on
results of pH (acidity/alkalinity) monitoring of lal51 SWWMP wetlands from 1981 to 2000 is
currently being prepared. This will be followed2@05 by reports on monitoring to 2004 of the depth
salinity and pH of the 100 SWWMP wetlands that gure to be monitored under the Salinity
Strategy. SWWMP data will also continue to be madailable to other organisations and individuals
upon request. CALM is also endeavouring to mak#dand data available via its website from 2006
onwards.

! Since its release in November 1996, the SalinitijolcPlan has been superseded by the State Saimétegy (2000) as
updated by the Government of Western Australia@®2) response to Frost al.(2001).
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1. INTRODUCTION

This report presents results of analyses of 19700 2fata from SWWMP, a south-west region wetland
monitoring program conducted by the Western AusinaDepartment of Conservation and Land
Management under the Western Australian SalinityiohcPlan (Government of Western Australia
1996a) and State Salinity Strategy (State Sali@ibuncil 2000a) as updated by the Government’s
response (Government of Western Australia 200#)édalinity Taskforce report (Frostal.2001).

Water depth and salinity data from 151 wetlandspaesented, together with long-term trends in these
parameters and rainfall at 41 wetlands monitore@€or more years.

Most of the monitored wetlands are within consaorateserves (Nature Reserves or National Parks)
vested in the Conservation Commission of Westerstralia. The Department of Conservation and
Land Management is responsible for their managem®@eteral are on private property.

The Department of Conservation and Land Manage@mtinues to monitor 100 wetlands under the
Salinity Strategy. Permanent benchmarks have bstablished at the remaining 51 wetlands so that
monitoring can readily be resumed at any time @nftiure should this be required.

2. BACKGROUND

SWWMP began, though not originally by that name18Y7 with a decision in the former Western
Australian Department of Fisheries and Wildlife {@F to commence a program of biannual
(September and November) water level monitoringaolarge sample of south-western Australian
wetlands, in order to provide an objective basis deciding annual waterfowl hunting season
specifications (Lane & Munro 1981; Young 1981, La®85). Salinity was also monitored because of
its potential impact on wetland habitats and thiitability for waterfowl breeding. While most
monitoring was undertaken by Departmental staffnimers of the Western Australian Field and Game
Association provided valuable assistance durinty g@ars.

From 1981 to 1985 the frequency of water depthsatichity monitoring was increased from two to six
times per year to coincide with a four-year assessgrof waterbird use of south-west Wetland Nature
Reserves. This assessment was conducted by atéangeof volunteer observers coordinated by the
Royal Australasian Ornithologists Union (now Birdsustralia) under an agreement with the
Department of Fisheries and Wildlife, with fundifigm duck hunters’ annual licence fees (Lane
1981). From 1981 onwarswater pH (acidity/alkalinity) was also measured afrom July 1984 to
May 1985, total phosphorous concentration. Durinig four-year period, the number of monitored
wetlands was increased from 82 (in 1980) to 119 9i83), thus ensuring coverage of more than half of
the 186 (July 1981) to 208 (June 1985) Wetland téaReserves existiAgn south-western Australia
at that time.

The ‘Waterbird Use of Wetland Nature Reserves’ syridaensclet al. 1988) ended in May 1985.
The number of wetlands monitored each year wascegtlto 85 and the timing to September and
November, as before. The revised list of 85 inetudive ‘new’ wetlands, two of which (Cliftdn
Jasper) were within National Parks. This reflectbd creation in 1985 of the Department of
Conservation and Land Management (CALM), an amaddam of the Wildlife components of DFW
with the former National Parks Authority and the¢sis Department.

In 1991, five wetlands (Boat Harbour, Davies, Mgtip, Owingup, Wilson) in conservation reserves
of the south-west coast were added following swsvefythe biota and water chemistry of these and
other permanent coastal wetlands from Cape Nastgath Albany (Jaensch 1992a,b,c; Robinson 1992;
Edwardet al. 1994).

! Except Byenup, Poorginup and Tordit-Gurrup, whgtlemonitoring began in 1977 in response to a péaing proposal.
Based on a card index maintained by JAK Lane a8®5.

3 For the sake of brevity, all wetland names in thejgort are in reduced form. For example, Laket@lifis referred to simply
as ‘Clifton’ and Byenup Lagoon as ‘Byenup’.
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Recreational waterfowl hunting in Western Australias banned by a decision of State Government in
June 1992. The wetland monitoring program continadbeit on a smaller scale, due to its recognised
value for management and investigation. Howeuse, number of wetlands being monitored was
further reduced, from 84 (in 1991) to 55 (in 199Zhe focus of the program also shifted. Monitgrin
of many saline wetlands of the inland agricultussba was discontinued, while the number of
freshwater sites closer to the coast was maintained

Funding for the wetland monitoring program declirdeding the 1990s and was insufficient for the
depth gauge network, i.e. the gauges themselvég maintained. By 1996 it seemed unlikely that th
program of biannual sampling would continue.

In November 1996, the Salinity Action Plan (SAP) Ydestern Australia was released (Government of
Western Australia 1996a). One of the Plan’s farategic aims was to: ‘Protect and restore higlhieal
wetlands, and to maintain natural (biological artygical) diversity within agricultural areas of
Western Australia’. Monitoring was recognised aib necessary to determine the effectiveness of
the Plan. In particular, it would determine ‘pregs towards achieving agricultural, water resoarae
natural diversity objectives’ and ‘natural bio-plogd trends and the likely impact of land manageimen
change on trends over time’. Concerning monitoohgatural diversity, the Plan stated that “CALM
will monitor a sample of wetlands, and their asatad flora and fauna, throughout the south-west to
determine long term trends in natural diversity @nolvide a sound basis for corrective action”. sThi
was to be across all three identified rainfall Zooé the south-west and additional funds were to be
allocated for this purpose.

As a consequence of the 1996 SAP recommendatimmsouth-west wetland monitoring program was
revitalised. The number of wetlands being mondof@ water depth and salinity was progressively
increased from 60 in 1996 to 100 in 2000, with madditions being in the inland agricultural area.
Initially, some wetlands where monitoring had poasly been discontinued were re-included, with
preference given to those with relatively low sidimanges which were also reasonably accessilide an
would provide a wide geographic spread. In 1999 2000, wetlands not previously monitored, but
shown by the 1997-2000 SAP biological survey (Keigtet al. 2004; Halseet al. 2004; Pindeet al.
2004) to have significant conservation values, veetded. This brought the total to 100. Most @f th
40 ‘new’ wetlands were inland rather than coastBermanent benchmarks were established at all
monitored wetlands and all depth gauges were sad/é&y these, thus ensuring the ‘security’ of water
level readings. Many (29+ by November 2000) osthbenchmarks have subsequently been surveyed
to Australian Height Datum (mean sea level) thusbéng the elevations (vertical positions) of water
levels and lake beds to be precisely determinedhinvinatural drainage lines and surrounding
landscapes. Depth gauges have been repairedcedpind installed. A modern database, also
referred to as SWWMP has been developed and all 1977-2000 depth,ityadind pH records have
been checked, re-checked and corrected where aggesbor additional detail concerning this and
other work undertaken, readers are referred toav@l(2001).

An accompanying program of biological monitoring 28 of these wetlands has also been initiated
(Halseet al. 2002; Caleet al. 2004). This latter program involves periodic moriitg of waterbird and
aquatic invertebrate communities, fringing planinoounities, ground water levels and detailed water
chemistry (Ogden & Froend 1998; Gurratral. 1999, 2000; Franket al. 2001; Halseet al. 2002;
Kabay 2002; Calet al.2004).

The State Salinity Strategy (State Salinity Cou@6i00a) of March 2000 endorsed the Salinity Action
Plan’s strategic aim of protecting and restoringhhwvalue wetlands and maintaining natural diversity
within the south-west region of Western Australia ddopting this as one of its own goals. This
Strategy also recognised the importance of momigofor providing information on ‘progress towards
agreed goals for agricultural systems, water resmjrnatural diversity, infra-structure and capacit
building’ and ‘longer-term bio-physical trends arde likely impact of changes in land use
management’. To this end, the State Salinity Cusupported the continuation of funding of
CALM'’s wetland monitoring program (State Salinitphcil 2000b).

! For several years SWWMP (the south-west wetlanditmang program) was referred to as SWALMP (sowtkst athalassic
lakes monitoring program). The name and acronywe hecently been changed to more accurately refiecbroader
geographic scope of the program (athalassic =df)land the diversity of wetlands included.
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This report presents results of analyses of SWWMR ffom its inception in 1977 to the year 2000.
Similar reports are planned for the future. By ¢imel of 2004, 60 wetlands in this program will have
been monitored for 20 or more years, including 3hitered for 25 or more years (maximum 26
years). A report presenting the results of pH rawirig from 1981 to 2000 is at an advanced stage of
preparation.

This report presents only depth and salinity daikected under SWWMP. It is recognised that
additional depth and salinity data have been cwtedrom some SWWMP wetlands by other
government agencies, institutions, individuals aednmunity groups. These additional data have
mostly been collected over relatively short perjddsm single visits to a few years. A few SWWMP
wetlands, most notably in the Perth metropolitaeaathave been monitored for tens of years by
organisations such as the Water Authority and Wé&teRivers Commission (now Department of
Environment) and by tertiary institutes. Compamisdath data from these sources has been considered
beyond the scope of this report on SWWMP.

3. THE WETLANDS

The locations of all wetlands monitored under SWWHMRing the period 1977-2000 are shown in
Figure 1. Wetlands are shown as ‘Current’ (wettatitht continue to be monitored under the Salinity
Strategy) or ‘Historical’ (wetlands monitored atn® time in the past, but not currently). Each is
uniquely identified by a four-letter code, usuathe first four letters of the wetland’s name. A
complete list of namésand codes is provided in Appendix 1. The inlandrglary of the south-west
agricultural area and the 400mm and 600mm averagead rainfall isohyets are shown as these are
significant in terms of areas of application ancblasis of the Salinity StrateQy

There are 100 ‘current’ wetlands. These have belstted for continued monitoring under the Salinity
Strategy primarily on the basis of their nature sgymation significance and monitoring history, with
preference being given to high nature conservatadne wetlands with long and unbroken histories of
previous systematic monitoring under SWWMP. Theylaoadly distributed across coastal and inland
agricultural areas of south-western Australia. Reevwithin tall forest (JarraBucalyptus marginata
and KarriE. diversicoloj areas of the south-west, both for historical oeasand because most of these
areas are thought to be at relatively low risk @fadary salinisation. Because of the originshef t
program, many of the monitored wetlands are immorfar waterbirds. Nonetheless most are also
(some alternatively) important for other biota. sibstantial number have significant recreational
values, both passive (nature walks) and active fmating activities).

The 100 Salinity Strategy wetlands comprise 58 titming’ (most of those that were monitored up to
and including 1996), 24 ‘resumed’ (those that wer@nitored for a period in the past, but were no
longer being monitored in 1996) and 18 ‘new’ (thagkere monitoring began between 1997 and
2000). The ‘new’ wetlands that were added to tlomitoring program were a selection of previously
un-monitored wetlands that the Biological Surveytlod Wheatbelt, conducted from 1997 to 2000,
showed to be of particular interest from a biodsigrperspective (Pindet al. 2004).

The 100 Salinity Strategy wetlands represent acdbraage of depth and salinity regimes, from shallow
to deep (for south-western Australia), fresh todrgpline, ephemeral to permanent, and high to low
variability in these parameters. The depth anshisalregimes of many have changed since European
settlement, as a consequence of land clearing wdiblogical disturbances within their catchments.
Some are in the process of changing (as will ba &er in this report) or considered likely to nge

in the near future. Some within large conservati&serves are unlikely to change for some decades a
least, except perhaps as a consequence of climargé. Not all will change for the worse; some are
being rehabilitated through the efforts of governtragencies and local communities.

! Wetlands without official names are referred tdbgal Authority and Reserve Number, e.g. Albany&&3

2 Three zones for salinity management were recognisdér SAP; these were the high (>600mm/yr), medid®0-600mm/yr)

and low (<400mm/yr) rainfall regions. Average anmainfall in some parts of the south-west exceE230mm.
South-western Australia is within the part of Aatitr considered most likely to experience climatarge due to increasing

greenhouse gas emissions (CSIRO 2001).
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Figure 1. Wetlands currently monitored under the Sate Salinity Strategy (‘Current’) and wetlands
previously monitored (‘Historical’).
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It is important to note that, for historical reaspthe wetlands being monitored under the Salinity
Strategy have not been selectedpriori as a representative sample of south-western Aiastra
wetlands, nonetheless they do present a wide rahtygpes, values, uses, degrees of threat andylikel
futures.

This report also presents data from ‘historicaltleueds. These are wetlands that have been moditore
under SWWMP at some time in the past (i.e. priosdtection of the 100 Salinity Strategy wetlands),
but are no longer monitored. Monitoring was digoored at these wetlands when the south-west
waterbirds survey ended in 1985, or when recreatidnck hunting was banned in 1992, or when the
100 Salinity Strategy wetlands were selected dut®@jr-2000.

4, METHODS

4.1 Water levels

Since 1977, water levels have been monitored hyavishecking of depth gauges (0.01m graduations)
installed to indicate the depth at the deepesttponirach wetland (Lane & Munro 1981, 1982, 1983).
Deepest points were determined by visual inspedtimriuding use of aerial photographs) and survey
by ‘dumpy level’ (on dry or near-dry wetlands) oepdh measurement from a dinghy (on deeper
wetlands). As a precaution against gauge lossaement, a Fisheries & Wildlife / CALM ‘datum’
(small concrete block) was installed on nearby lggbund at the time of gauge installation and each
gauge was surveyed to this. Since 1997, more-pwntaDepartment of Land Information (DLI)
benchmarks have been installed near the gauge ugegalusters at all 151 monitored wetlands.
Details of these benchmarks are incorporated in State-wide Geodetic Data Base (GESMAR)
maintained by DLI, thus ensuring this informatianriever likely to be lost. The benchmarks are
protected under law and DLI has a well-establisheethanism for reporting of any proposed or
impending disturbance to them and a program for thaintenance or replacement as necessary (B.
McCarthy, DLI, pers. comm.). Additionally, all tbe benchmarks have been or will be surveyed to
Australian Height Datum (AHD) and, where approm@jahe associated National horizontal datum -
Map Grid Australia 1994 (MGA94). This will allowrgcise replacement of wetland gauges, transects
and other ‘query sites’ in the highly unlikely evexf all local site references being destroyed.

Gauge readings are entered manually onto fieldrdéng sheets and later entered on computer. All
readings are double-checked at the time of recgritirorder to minimise the risk of both reading and
recording errors. Readings are also compared eattithe of recording with data from the same
wetlands in previous years and (in November onlith wnmediately preceding September records.
As will be seen later in this report, at most weds there is a reasonably-consistent, small deelieas
water level from September to November each ydais dssists in record verification, both in thddie
and in the office. Wher@ncreasesin depth from September to November are recordseket are
checked in the office by reference to rainfall resofrom the nearest Bureau of Meteorology recardin
stations. Over two decades of monitoring, the nooshmonly detected (but nonetheless rare) field
recording error has been misidentification of whgéeige plates, resulting in an errotdf00m (each
gauge plate is 1.00m in length). These errors baea readily detected and corrected.

Rainfall across south-western Australia is highdasonal, with most occurring during the cooler late
autumn and winter months of May to August and lelasing the hot summer months of December to
February. As a consequence, wetland water levalally decline from September to November each
year and, particularly in a low rainfall year, maimjand wetlands become dry during this period or
earlier. With this in mind, a decision was madeanly years of SWWMP that wetlands that were dry
or near-dry when visited in September would notréésited in the following November, provided
Bureau of Meteorology rainfall records indicate@rthhad been no significant rainfall in the reldvan
district in the intervening 7-8 week period. Thevdmber water levels of wetlands meeting these
conditions were recorded as ‘believed dry’ (=0.00mhis approach was taken in order to avoid
unnecessary travel.

As mentioned above, depth gauges were installexs g0 indicate the water depth at the deepest point

in each wetland. However, to facilitate monitorithgey were usually not installed at this point, but
closer to the shoreline where they could more-gdsil read. Where the deepest point was some

8 Depths and Salinities of Wetlands in South-Wesestralia: 1977-2000



distance from the nearest accessible shorelingrenihkebed sloped significantly, several gaugegwe
installed so that water levels could be readily sneed over the full range of expected variation.
Occasionally, a September or November water leagldeen lower than the lakebed level at the lowest
gauge, but not dry. On these occasions the wetet lvas recorded as ‘less than 0.xx metres’, 0.xx
being the lakebed level at the gauge. In statisiomputations, these records have been converted
% of the ‘less than’ value. In a very few instas)camall negative depth values have been reconded d
to movement of lakebed sediments.

No adjustments have been made for the effects d wirength, direction, persistence or pattern when
measuring water levels at depth gauge sites. femsiwinds have a tilting effect on the surface of
open waterbodies, lowering the water level on tledward side and raising it on the leeward side.
This is the reason for some of the atypical ‘Sejnto November depth differenck®doth increases
and decreases, that have been recorded. When héwdsbeen strong enough to cause wave action at
a gauge site, the water level has been recordtétasidway point between crests and troughs.

4.2 Salinities

Since 1977, water salinities have been determired fvater samples taken at the water surface?only
(i.e. within 20cm of the surface) at a point betawebe water’'s edge and the nearest readable (i.e.
partially-immersed) depth gauge. Clean plastidaiorrs, pre-rinsed with surface water from clase t
the sampling site, have been used to collect ampdearily store the samples. These samples have
been taken to a laboratory at the WA Wildlife ReskaCentre (CALM’s Woodvale Research Station)
at the end of each monitoring trip.

Over the years, several instruments and methods heen used to determine the salinity of water
samples. Instruments used at the CALM laborat@yehbeen a Hamon Salinity Bridge, Salinity-
Temperature Bridge Type MC5, Ale, TPS LC-81, TPSaMV and a variety of probes. All of these
instruments operate by measuring the electricadeativity of the water sample and then, after
standardisation to 2&, providing a conductivity reading and/or a s#ajimeading calculated from the
conductivity measurement. Each instrument wasctsdeand (except for the most-recently obtained)
later replaced on the basis of salinity range, te&mn, reliability, maintenance requirements, caosd
ease of use. Over the years, the trend in replkacenhas been towards increased precision and
suitability for the conductivity ranges being me@sl Calibration procedures have also improved
during the course of the monitoring project. hilyi, seawater of known salinity (see Peaeteal.
1985) from a coastal location near the DFW Mariresdarch Laboratories at Waterman, Perth, was
used as a standard. This was later replaced byneoonally-prepared solutions of known salinity.

Since 1991, some batches of water samples havedeegrio the WA Chemistry Centre (Department
of Industry and Resources) for salinity and/or aeivity determination, either instead of
determination at the CALM laboratory, or, more coomty, for comparison. In most instances the
results obtained have been similar. On the fewasions when results have differed substantially,
efforts have been made to identify the probableseg) and clearly-erroneous data have been
discarded. Throughout this report, where two w&l(@ALM and WACC) are available, the salinity
value determined at the CALM laboratory has beafufor analysis as this maintains methodological
continuity pre- and post-1991.

4.3 Sampling periods

The water level and salinity data presented in tbport were collected in September and November
each year, between 1977 and 2000. As indicat&bation 2, this monitoring was initiated in order t
provide an objective basis for deciding annual wiat@ hunting season specifications (Lane & Munro
1981; Young 1981, Lane 1985). September was chasdreing approximately mid-way through the

! September depth minus following November depthefarh wetland.

2 Note that vertical or horizontal salinity stratdion might occur at times or continuously at ahthe monitored wetlands.
Salinity values or descriptions reported here sthook be regarded as necessarily definitive ofentaterbodies. Higher or
lower salinities might occur in sub-surface watamg/or other, unsampled, surface waters of theanedl.

3 Except Nov 1999 data, where WA Chemistry Centreeslwere used because comparison revealed anrecadibration of
the CALM laboratory conductivity/salinity meter,chov 1992 data, where the results were very siraita an arbitrary
decision was made at the time to use the WA Cheyr@ntre results.
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waterfowl breeding season in south-western AustraliVater level measurements at this time would
provide an indication of the extent of wetland hatadequately inundated for successful waterfowl
breeding. November was chosen to give an indisatibthe likely availability of suitable habitat
during the summer-autumn dry season in both waténfefuge areas and hunting areas. It was also
the latest that water levels could be measuredrderoto make such an assessment before hunting
season decisions (date of opening, bag limits osel@mgth, etc.) would be made.

For enhanced comparability between years, the toheampling were narrowed down in 1918 ‘the
nine-day periods commencing on the second Saturday in Béysteand November each year. From
1979 onwards the November sampling was brought daiwone week to ‘the nine-day period
commencing on thérst Saturday in November each year’ in order to previgbre time for hunting
season recommendations and decisions to be made S&ptember monitoring period remained
unchanged. These standardised September and Newerohtine monitoring periods’ have been
strictly maintained since 1979

4.4 Data management

At the commencement of this monitoring program, enttran twenty years ago, Personal Computers
(PCs) were almost unheard of. Field data werestrdived from field recording sheets to data entry
sheets and then entered onto a main-frame compatated at the University of Western Australia
Computing Centre. All data were entered twice emihpared electronically to check for entry errors.
Printouts of the data were then checked againstotiginal field recording sheets for possible
transcription errors. In this way, data transéoiptand entry errors were almost entirely elimidate

With the advent of PCs, all data entry and checkimg undertaken at the WA Wildlife Research
Centre. A computer program in Tektronix Basis waisten by Wilfe Lehre from the then Department
of Fisheries and Wildlife for entry, storage, arsédy reporting, checking and subsequent interpogtat
of data. This program was enhanced from timent tand totally re-written in dBase and Fortran in
the mid 1980s. By the mid 1990s this program watsdated and no longer able to store all the data
that had been collected or report fully on the éangimber of records in the database. In 1998, with
funding under the Salinity Action Plan, an entirelgw database was developed, using Microsoft
Access software, by Greenbase Consulting underraxinto CALM, and 1977-1996 data were
transferred to it. From 1999 onwards all subsetj(@wst-1996) data have been added directly to this
database by Y. Winchcombe. Printouts of these Hate also been checked against original field
record sheets to eliminate transcription errors.

4.5 Data verification

In addition to the data checking referred to ab@eene data have been re-checked during preparation
of this report. Data were both graphed and tabdl&r each wetland and all values that appeared to
be outside the general pattern for that wetlancewebiecked against original field recording sheéts.
particular, each November value was compared with greceding September value as there are
reasonably consistent relationships between thepthsl (decreasing; see section 5.3) and between
these salinities (increasing; see section 5.3)m@wison of depth values with salinity values wize a
useful for checking as these typically show an isgeelationship (see section 5.3). Where unuguall
large and unexpected increases in water level wamerded, rainfall records were checked to verify
that exceptional rains had occurred. Missing rdsawrere also investigated, as most were due to
temporary markers, rather than surveyed gaugesghesed to record exceptional water levels, or
water levels at ‘new’ wetlands, during the 1990s these instances the actual depth values were
subsequently obtained by field survey.

There were few problems with data collected prmi1992, when the database was in frequent use.
Most errors or missing records were from the perd®®2 to 1996, a period when the monitoring

! Only four wetlands were monitored in September-Naver 1977. Twenty six were monitored in Septenttb@rember
1978. Of these, three (Byenup, Poorginup, Torditr@) and four (the same three plus Yealering)eespely were monitored
(in 1977 and/or 1978) within the ‘routine monitagiperiods’ adopted in 1979.

Nine-day periods, rather than five or seven-dajoger were chosen to provide sufficient opportufotyboth Departmental
staff and volunteers (who undertook monitoring dgrone or both of two weekends) to visit all ofittedlocated wetlands.
3 Under this monitoring regime, data and sample ctila over all years of monitoring, but not in ame year, can
theoretically be any day 8-22 September and 1-Nehber.
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program was in temporary decline. Some depth gawge missing or damaged, some temporary
markers not surveyed to lakebed were being useddatal checking was less frequent than before.
With SAP funding support commencing in 1997, thasd other problems were overcome. Between
1997 and 2001, standard survey (Department of llafaimation) benchmarks and reference marks
were installed at all monitored wetlands by licehsirveyors with CALM logistic support and
CALM/DLI direction. Missing and damaged depth gasigvere replaced, new gauges were installed
where needed and all temporary markers, depth gaamy original concrete datums were surveyed to
the new permanent benchmarks. This enabled masstingi records to be obtained and most of a
number of unusual or problematic records to befiedror corrected.

This SAP-funded survey work also provided an opputy to check whether gauge boards had moved
since installation. Most of the several hundregtdegauges installed since commencement of the
program in 1977 had either not moved or had mowelbés than 10mm. One or more gauges at five
(Bryde, Clifton, Dobaderry, Esperance 26410, Tan)itof the 100 wetlands that continue to be
monitored under the Salinity Strategy had movedmmyre than 50mm. As a consequence of this
experience, all gauges are now being individuallyelled so that each future depth measurement can
be linked to the gauge that is used. Where a metleas more than one gatgthis will limit the
impact of any future movement of individual gaugeghe quality of the dataset for that wetland.

4.6 Descriptive statistics

For preparation of this report, all 1977-2000 Seyter and November water depth and salinity data
were exported from SWWMP to the spreadsheet agicMicrosoft Excel.

Microsoft Excel was then used to calculate theofslhg descriptive statistics for each parameter, in
each month, at each wetland:

«  minimum, maximum, mean and median {5&rcentilé) values for all 151 wetlands, and

« 25"and 7% percentiles for all wetlands with 10 or more yeafrsecords, and

« 10" and 98 percentiles for all wetlands with 20 or more yeafrsecords.

A simple measure of variability for each parameiteeach month, at each wetland was then calculated
for all wetlands with 10 or more records, this loeirvariability = (78" percentile — 28 percentile) /
50" percentile. Note that this is r@lative measure of variability, in that a measure atisolute
variability in depth or salinity is being compareith the median depth or salinity of the same wetla
This measure has been used in preferen@bsolutevariability because it highlights those wetlands
that experience the most and least dramatic yegedo changes in depths and salinities. This eaa b
useful starting point for consideration of the egital significance of depth and salinity changes.

4.7 Trends analysis

Forty-one wetlands were selected for trends anslgsethe basis that, at the end of 2000, they Bad 2
or more years of September or November depth dawwenty years was chosen as the necessary
minimum period of monitoring because the authorémpry interest for this report is in long term
rather than short term trends and this was thedsingeriod over which a substantial number of
wetlands had been monitored. For each of theswetthnds, trends in September, November and
September+November depth and salinity were detednivhere there were 20 or more years of data
for that particular combination of month(s) and graeter. The reason for analysing trends in
September and November data combined, as well gerately, was to increase the power of the
analysis, and thus the ability to detect signiftcmands, by increasing the number of records thea
analysis. It was acceptable to do this given theegally close relationship between September and
subsequent November depth and salinity values.

The data from the 41 wetlands were imported inwdtatistical software package SAS (release 6.12)
on CALM’s mainframe computer Alphaserver Model 4180d trends were determined by linear
regression analysis. Depth and salinity were seg@ against ‘time’, this being the number of menth

! Most wetlands have two or more gauges; see Settiofor explanation.

2 The 56" percentile (i.e. the median) is the value beloa above which 50% of recorded values lie. Th®@&rcentile (first
quartile) is the value below which 25% of recordatlies lie and the T5ercentile (¥ quartile) is the value below which 75%
of recorded values lie.
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elapsed since January 1977. The data from all &lands were then analysed to test the regression
assumption that residuals are normally distributddhey were not; so various transformations were
then tested to determine which were optimal so tuatsistent models could be used to test each
wetland. The transformations which gave the mostaally-distributed residuals were ‘square root of
depth’ and ‘log salinity’ (the log transformatiorag/the natural or ‘Naperian’ logarithm of the value

The procedure used for trends analysis was a gememaose linear regression procedure using least-
squares estimates. The models used were: ‘sqttjdegime’ and ‘log(salinity) = time’. Regression
analyses were conducted on September data, Novedatterand combined September+November
data. The procedure’'s output provided parametBmates (slope & intercept) of sqrt(depth) and
log(salinity) over time and calculated a two-taikdnificance probability (p value). The sign bét
slope parameter determined if the trend in deptbatinity over time was increasing (+ve slope) or
decreasing (-ve slope). The levels of significatiae were adopted were®.05 = ‘not significant’, p<
0.05 = ‘significant’, p<0.01 = ‘highly significantp<0.001 = ‘very highly significant’.

Using the results of the regression equationsatirial rate of change over time was calculated for
depth and salinity, as at September 2000 for Sdmemesults, and as at November 2000 for
November and combined September+November results.

Annual rainfall records were obtained from the Buref Meteorology for the two recording stations
nearest to each wetland. Trends in annual raiafahe nearest recording stations were calculfaed
comparison with the trends in depths and salinitRscords from the second-nearest recording sgatio
were used to provide an indication of rainfall @#ion in the general vicinity of the wetland anaynh
this, an indication of the likelihood that nearsttion rainfall is a reasonable reflection of falinin

the wetland’s catchment. Rainfall trends were dated from the year of the earliest depth or gglin
record (of each wetland) to year 2000, except fgari where an annual rainfall figure was not
obtainable for the first year (1979) of depth aalinity monitoring. Earliest depth and salinitycoeds
were in the same year for all but 11 of the 41 avetbk monitored for 20 or more years. Eight (Bryde,
Casuarina, Crackers, Dobaderry, Dulbinning, Taayblioolibin, Walbyring) of these wetlands were
dry in the first year of monitoring so no salinityeasurement could be taken. Salinity monitoring
begar before depth monitoring at the remaining thredamets (Byenup, Poorginup, Tordit-Gurrup).

As mentioned in section 4.2, in this report, whém® salinity values (CALM and WACC) are
available, the salinity value determined at the ®Alaboratory has in most instances been used ss thi
maintains methodological continuity with data frgrevious years. Nonetheless, all salinity values,
whether determined at the CALM laboratory or at W& Chemistry Centre, or calculated by CALM
on the basis of conductivities determined at the @Whemistry Centre, are shown in the graphs of
salinity trends (Figures 8-48). This is to enalgladers to make their own visual comparisons batwee
CALM and Chemistry Centre results.

5. RESULTS AND DISCUSSION

All monitored wetlands are listed alphabetically byde (four character name abbreviation) in
Appendices 2-5 together with the years in which September depth (Appendix 2), November depth
(Appendix 3), September salinity (Appendix 4) andvBmber salinity (Appendix 5) of each was
measured, the years in which wetlands were dryetieved dry in the relevant month, the number of
records and the mean (arithmetic average), mininmedian (58 percentile) and maximum depth and
salinity values of each wetland. For wetlands viihor more records (= years of monitoring), th8 25
and 7%' percentiles are presented, and the variabilitthefrelevant parameter. For wetlands with 20
or more records, the T0and 98' percentiles are also presented, together with ‘phevalue,
significance and direction (none, increasing oreasing) of trends. The Figures referred to bedosv
based on these data.

5.1 Descriptive statistics (means, minima, maxirpaycentiles, variability, etc)

For the purposes of Figures 2-5, a number of degdhnity and variability categories have been
adopted.

! asa consequence of a proposal, later rejectedheinoamental grounds, to mine peat from these weta
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The depth categories (dry<im, 1<2m, 2<3m, 3<5m, 5<7m7m) are largely arbitrary. They have
been selected on the basis of ease of visualisdtaih of individual wetlands and of the statistiaad
geographic distributions of wetland depths.

The salinity categories ‘very fresh’ (<1ppt), ‘fléeg1<3ppt), ‘brackish’ (3<10ppt), ‘saline’ (10<5p1),
‘hypersaline’ £50ppt) are very similar (<1ppt is additional) taod$le used by Halset al. (1998).
Analysis of invertebrate salinity tolerance datin@r et al. 2005) from the Biological Survey of the
Wheatbelt showed a natural boundary occurs aroypd. 3Radkeet al. (2003) suggested chemical
reasons for this boundary and the frequently citppt (see Haret al. 1991). Evidence for definite
boundaries at higher salinities is lacking becaogances become broader as animals become more
salt tolerant (S.A. Halse pers. comm.). Neverd®lecommunity richness and composition are
markedly different at 10 and 50ppt and this prosideme justification for the somewhat arbitrary
categorisation (see Pindetral. 2005 and references therein).

The depth and salinity variability categories (lanedium, high) are entirely arbitrary. Wetlandshwi
variabilities within the lowest third of variabpitvalues of all SWWMP wetlands with 10 or more
years of monitoring are categorised as ‘low’; weds in the middle third are ‘medium’ and those in
the top third are ‘high’.

In considering the above it should be noted thatrethare no single, widely-accepted, standard
categorisations of wetland depth, salinity, depthriability or salinity variability that might
alternatively have been used.

5.1.1 September Depths

Median, minimum and maximum September depths ofL&ll monitored wetlands (historical and
current) are shown in Figures 2(a), 2(b), 2(c).e Bhatistical distributions of median, minimum and
maximum September depths are also provided, inaatform, and the 10 deepest wetlands (highest
medians, highest minima and highest maxima) atedlisSeptember depth variabilities of all wetlands
monitored for 10 or more years are shown in Fig(@. The 10 wetlands with least variability in
September depths are listed, together with thaiiabiities and the statistics used to compute them
(see section 4.6). The circles representing déidisvetlands, and other wetlands of interest, laen
labelled to assist in locating them. The resuldy fme summarised as follows.

Medians (Figure 2a)

Most monitored wetlands have median September deptim (54%) or dry (3%). Few (9%) have
median depthg3m. The deepest is Jasper (median 9.68m), whialmisst 50% deeper than the next-
deepest wetland (Maringup; median 6.50m). Deepawds (mediare3m) are generally closest to the
coast. Many inland wetlands are typically shallomedian <1m) in September.

Minima (Figure2b)

Most monitored wetlands have minimum Septemberhdepim (52%) or dry (30%). Few (6%) have
minimum depths3m. The deepest is Jasper (minimum 9.21m). Destfamds (minimunez3m) are
generally closest to the coast. Many inland weldsare dry in some Septembers.

Maxima (Figure 2c)

34% of monitored wetlands have maximum Septembpthdeof 1<2m; 24% have maximum depths
2<3m, and 14% have maximum dep#®mn. The deepest is Jasper (maximum 9.79m). e&p
wetlands (maximun®3m) are generally closest to the coast, some inlagtthnds are alse3m in
some Septembers.

Variability (Figure 2d)

Wetlands with least September depth variability geeerally those closest to the coast, while those
with most variability are generally inland. Jaspeas the least September depth variability, redati/

its median depth.

1 Note that in this report the dry category is addiél to and not included in the <1m category.
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5.1.2  November Depths

Median, minimum and maximum November depths of18ll monitored wetlands (historical and
current) are shown in Figures 3(a), 3(b), 3(c).e Bhatistical distributions of median, minimum and
maximum November depths are also provided, in tabiarm, and the 10 deepest wetlands (highest
medians, highest minima and highest maxima) aredisNovember depth variabilities of all wetlands
monitored for 10 or more years are shown in Figd(@. The 10 wetlands with least variability in
November depths are listed, together with theiialmlities and the statistics used to compute them
(see section 4.6). The circles representing d#tdisvetlands, and others of interest, have beesiléab

to assist in locating them. The results may bersarised as follows.

Medians (Figure 3a)

Most monitored wetlands have median November depims (49%) or dry (15%). Few (8%) have
median depths3m. The deepest is Jasper (median 9.59m). Dedlands (mediarn=3m) are
generally closest to the coast. Many inland weldaare typically shallow (median <1m) in November.

Minima (Figure 3b)

Most monitored wetlands have minimum November degthm (30%) or dry (53%). Few (6%) have
minimum depthe3m. The deepest is Jasper (minimum 9.14m). Destfamds (minimun®3m) are
generally closest to the coast. Many inland weldaare dry in some Novembers.

Maxima (Figure 3c)

34% of monitored wetlands have maximum Novembetthdepf 1<2m, 21% have maximum depths
2<3m, and 11% have maximum dep#®m. The deepest is Jasper (maximum 9.68m). e&p
wetlands (maximun®3m) are generally closest to the coast, some inlagttands are alse3m in
some Novembers.

Variability (Figure 3dY

Wetlands with least November depth variability gemerally those closest to the coast and those with
most variability are generally inland. Jasper tiesleast November depth variability, relative t® i
median depth.

5.1.3  September Salinities

Median, minimum and maximum September salinitieglbfl51 monitored wetlands (historical and
current) are shown in Figures 4(a), 4(b), 4(c).e Bhatistical distributions of median, minimum and
maximum September salinities are also providedabular form, and the 10 least saline wetlands
(lowest medians, lowest minima and lowest maxinma)listed. September salinity variabilities of all
wetlands monitored for 10 or more years are showirrigure 4(d). The 10 wetlands with least
variability in September salinities are listed, édwer with their variabilities and the statisticsed to
compute them (see section 4.6). The circles reptiegy all listed wetlands, and others of interest,
have been labelled to assist in locating them. rébkalts may be summarised as follows.

Medians (Figure 4a)

Many (42%) monitored wetlands have median Septemsbiarities of <1 ppt (29%) or 1<3 ppt (13%)
and are thus very fresh or fresh. More (45%) tsalimities of 10<50 ppt (25%) @50 (20%) and are
thus saline or hypersaline. The freshest wetlan&eaptember is typically Dobaderry (median 0.04
ppt). Most inland wetlands are typically salinehypersaline in September. Fresh and very fresh
wetlands in September are found both inland andecto the coast. Wetlands on the eastern south
coast are typically more saline than elsewheréercoast.

Minima (Figure 4b)

Most (56%) monitored wetlands have minimum Septershbnities of <1 ppt (42%) or 1<3 ppt (14%)
and are thus very fresh or fresh. Relatively f@&%) have minimum salinities of 10<50 ppt (16%) or
=250 ppt (7%) and are thus saline or hypersaline.baderry is the freshest (minimum 0.02 ppt).
Minimum September salinities of inland wetlandsganvidely, from very fresh to hypersaline. Most

! Altham, Dundas 33113, Egret and Varley had ‘undefifNovember depth variabilities, due to theil"@rcentiles equalling
zero. Esperance 27985, Mount Marshall 26687 afidria had ‘indeterminate’ November depth varialeii, due to their 75
(and therefore 25and 58" percentiles equalling zero.
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coastal wetlands have very fresh minima, howevasdton the eastern south coast are generally more
saline.

Maxima (Figure 4c)

More than one third (36%) of monitored wetlandséhenaximum September salinities of <1 ppt (20%)
or 1<3 ppt (16%) and are thus fresh or very fredhore than one half (57%) have maximum salinities
of 10<50 ppt (18%) oe50 ppt (39%) and are thus saline or hypersalinee ffeshest is Goonapping
(0.05 ppt). Many inland wetlands have hypersativaxima in September. Wetlands with fresh or very
fresh maxima are mostly found near the coast. Mestands on the eastern south coast have saline or
hypersaline maxima.

Variability (Figure 4d)

Wetlands with medium or high salinity variabilit{76%-25%)/50%) are generally inland or near the
eastern south coast, whereas those with low véitiabre generally closer to other parts of thestoa
Davies has the least September salinity variabiligjative to its median salinity. Nine of the 10
wetlands with lowest September salinity variabildye typically ‘fresh’ (1<3ppt) or ‘very fresh’
(<1ppt). In contrast, Clifton is typically saliff@0<50ppt).

514 November Salinities

Median, minimum and maximum November salinitiesalif151 monitored wetlands (historical and
current) are shown in Figures 5(a), 5(b), 5(c).e Bhatistical distributions of median, minimum and
maximum November salinities are also provided,abutar form, and the 10 least saline wetlands
(lowest medians, lowest minima and lowest maxinma)listed. November salinity variabilities of all
wetlands monitored for 10 or more years are showirrigure 5(d). The 10 wetlands with least
variability in November salinities are listed, toiger with their variabilities and the statisticeedsto
compute them (see section 4.6). The circles repteg all listed wetlands, and others of interest,
have been labelled to assist in locating them. rékalts may be summarised as follows.

Medians (Figure 5a)

Many (41%) monitored wetlands have median Novenshénities of <1 ppt (25%) or 1<3 ppt (16%)
and are thus very fresh or fresh. More (46%) tsalimities of 10<50 ppt (28%) @50 (18%) and are
thus saline or hypersaline. The freshest wetlantlavember is typically Dobaderry (median 0.07
ppt). Most inland wetlands are typically salinetgpersaline in November. Fresh and very fresh
wetlands in November are found both inland andeclimsthe coast. Wetlands on the eastern south
coast are typically more saline than elsewherénercbast.

Minima (Figure 5b)

Most (52%) monitored wetlands have minimum Novengadinities of <1 ppt (36%) or 1<3 ppt (16%)
and are thus very fresh or fresh. Relatively f@62) have minimum salinities of 10<50 ppt (19%) or
>50 ppt (7%) and are thus saline or hypersaline.bdderry is the freshest (minimum 0.05 ppt).
Minimum November salinities of inland wetlands rangidely, from very fresh to hypersaline. Most
coastal wetlands have very fresh minima, howevasdlon the eastern south coast are generally more
saline.

Maxima (Figure 5c)

Almost one third (32%) of monitored wetlands havaximum November salinities of <1 ppt (17%) or
1<3 ppt (15%) and are thus fresh or very freshoréthan one half (56%) have maximum salinities of
10<50 ppt (15%) oe50 ppt (41%) and are thus saline or hypersalinbe ffeshest is Wilson (0.16
ppt). Many inland wetlands have hypersaline maximidovember. Wetlands with fresh or very fresh
maxima are mostly found near the coast. Thosd@eastern south coast are more saline.

Variability (Figure 5d)

Wetlands with medium or high November salinity ahility are generally inland or near the eastern
south coast, whereas those with low variability geaerally closer to other parts of the coast.pelas
has the least November salinity variability, relatito its median salinity. Eight of the 10 wetland
with lowest November salinity variability are typity ‘fresh’ (1<3ppt) or ‘very fresh’ (<1ppt). In
contrast, Clifton and Station are typically sal{f@<50ppt).
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Boundary of
Agricultural Area

- Merredin

MEDIAN SEPTEMBER DEPTH DISTRIBUTION

Median September Depths
(metres)

+ No data
Dry
<1

1<3

3<7

.‘.eo
v
~

TEN DEEPEST WETLANDS IN SEPTEMBER

Depth Categories No. of
(metres) Wetlands (%)
No depth data 1 -
Dry 5 3
<1 82 54
1<2 41 27
2<3 10
3<5 10
5<7 1
>7 1 1
Total 151 100

Figure 2 (a): Median September Depths
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wetang | oot [Hedar Dep
Jasper 15 9.68
Maringup 6 6.50
Davies 8 4.73
Atkins Yate 1 4.67
Moates 19 451
Clifton 14 443
Wilson 9 3.90
Mortijinup 1 3.45
Towerrinning 20 3.17
Yellilup 13 3.13
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eraldton

Boundary of
Agricultural Area

o o

DAVI

MINIMUM SEPTEMBER DEPTH DISTRIBUTION

- Merredin

Minimum September Depths

(metres)

+
]
]
(©)

No data
Dry

<1
1<3

3<7

v
~

100 Km

TEN DEEPEST WETLANDS IN SEPTEMBER

Depth Categories No. of

(metres) Wetlands (%)

No depth data 1 -
Dry 45 30

<1 78 52

1<2 12 8

2<3 6 4

3<5 7 4

5<7 1 1

27 1 1
Total 151 100

Figure 2 (b): Minimum September Depths

Wetland th\algé ?JS Mini(rr?ql:e?r]ez)epth
Jasper 15 9.21
Maringup 6 6.28
Atkins Yate 1 4.67
Davies 8 453
Moates 19 4.41
Clifton 14 4.20
Wilson 9 350
Mortijinup 1 3.45
Coomalbidgup 1 3.09
Joondalup 20 262
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eraldton.7,

[¢]

DAV

Boundary of
/Agricultural Area

- Merredin

YELL

600

MAXIMUM SEPTEMBER DEPTH DISTRIBUTION

Maximum September Depths
(metres)
+ No data
o Dry
@ <1
@ 1<3
@ -
@
@
o K 400
MORT
JERD @
29 J@Esperance
Q0 cE -
6 L] »
N
0 100 Km
e —

TEN DEEPEST WETLANDS IN SEPTEMBER

Depth Categories No. of
(metres) Wetlands (%)
No depth data 1 -
Dry 2 1
<1 40 27
1<2 51 34
2<3 37 24
3<5 18 12
5<7 1 1
27 1 1
Total 151 100

Figure 2 (c): Maximum September Depths
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Wetland Rlz\alg(')?c:s MaXi(mg»:?eE)epth
Jasper 15 9.79
Maringup 6 6.59
Davies 8 4.88
Yellilup 13 4.84
Moates 19 4.82
Coblinine 13 4.80
Clifton 14 4.68
Atkins Yate 1 4.67
Hinds 17 4.45
Jerdacuttup 21 4.45
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Boundary of September Depth Variability
/Agricultural Area
+ <10 Years Data

6] Low
o -
(@) Medium

O
- Merredin
O

+

+
+
S °
400
+ +
\ : s, ESperance
“T~
N TR T

100 0 100 Km

TEN LEAST VARIABLE WETLANDS IN SEPTEMBER

Wetland RES(’)?JS Me?r:"eg;rlgse)pth 2?2;]7;;% Depth Variability
Jasper 15 9.68 9.58 -9.72 0.01
Bambun 18 2.50 2.47 -2.52 0.02
Moates 19 451 4.46 — 4.57 0.02
Clifton 14 4.43 4.30 - 4.49 0.04
Station 21 0.70 0.68-0.73 0.07
Joondalup 20 3.03 2.90-3.12 0.07
Tordit-Gurrup 22 2.54 2.49-2.70 0.08
Chandala 20 0.94 0.90-0.99 0.10
Wannamal 22 1.51 1.44 -1.59 0.10
Yarnup 20 1.07 1.03-1.14 0.10

Figure 2 (d): Median September Depth Variability
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eraldton
o)
Boundary of
Agricultural Area
[}
®
’ o)
o
®
[}
S ® o
(@) °
@) (6

MEDIAN NOVEMBER DEPTH DISTRIBUTION

- Merredin

Median November Depths
(metres)

Dry
<1
1<3

3<7

v
~

]
(]
©)

TEN DEEPEST WETLANDS IN NOVEMBER

Depth Categories No. of

(metres) Wetlands (%)

Dry 23 15

<1 75 49

1<2 33 22

2<3 9 6

3<5 9 6

5<7 1 1

>7 1 1
Total 151 100

Figure 3 (a): Median November Depths

wetana | oot e Dep
Jasper 15 9.59
Maringup 8 6.22
Davies 8 451
Atkins Yate 1 4.40
Clifton 17 4.35
Moates 22 4.34
Wilson 8 3.69
Yellilup 16 3.23
Mortijinup 1 3.15
Towerrinning 22 3.08
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eraldton Minimum November Depths
o (metres)
o
Boundary of Dry
Agricultural Area @ <1
o @ 1<3
: @ -
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© o
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[}
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Merredin
||
o
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(@)
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) o o
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8°%a ® ! o)
Bunbury ° @ © © ©
MORT o
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e)
°c O Esperance
o T AL
? [
N
Albany 100 0 100 Km
e —
MINIMUM NOVEMBER DEPTH DISTRIBUTION TEN DEEPEST WETLANDS IN NOVEMBER
Depth Categories No. of Wetland No. of Minimum Depth
(metres) Wetlands (%) etlan Records (metres)
Dry 80 53 Jasper 15 9.14
<1 46 30 Maringup 8 6.13
<2 13 8 Atkins Yate 1 4.40
2<3 3 ]
Davies 8 4.33
3<5 6 4
5<7 1 Moates 22 4.22
>7 1 Clifton 17 4.09
Total 151 100 Wilson 8 3.46
Mortijinup 1 3.15
Coomalbidgup 2 2.64
Joondalup 20 2.58

Figure 3 (b): Minimum November Depths
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eraldton Maximum November Depths
o (metres)
Boundary of © Dry
Agricultural Area @ <1
oo ° @ 1<3
@ . @
S .
27
GRA: . e ®
@ 9Q .
@ 5} 5}
@ (&) '
16} o Merredin
JOON ° .
PERT @
UMy
] fo 00 o.
® ° \ °
QalrF . .
@
. ' ATK )
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; TOWE QOBL ]
Bunbury ..‘ @ ®
' ‘. ’ MORT O
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e o -® . o 9 Y@ESsperance
oavi ne YELL ° . e
f.‘_ WILS . ° ! . ’ .
& : '
MARI . . . N
MOAT Je A
~Albany 100 0 100 Km
e —

MAXIMUM NOVEMBER DEPTH DISTRIBUTION

TEN DEEPEST WETLANDS IN NOVEMBER

Depth Categories No. of Wetland No. of Maximum Depth
(metres) Wetlands (%) etlan Records (metres)
Dry 9 6 Jasper 15 9.68
<1 42 28 Maringup 8 6.36
1<2 52 34 Coblinine 13 5.06
2<3 31 21 :
Yellilup 16 4,76
3<5 14 9 :
5<7 2 1 Davies 8 4.66
>7 1 1 Clifton 17 4.55
Total 151 100 Moates 22 451
Dumbleyung 22 4.45
Atkins Yate 1 4.40
Hinds 17 4.23
Figure 3 (c): Maximum November Depths
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+ November Depth Variability

Boundary of X
/ Agricultural Area Exdluded

+ <10 Years Data

® Low
@
. @ Medium
+
@

5
@ @
o

+, BAVB i
LA - Merredin

TEN LEAST VARIABLE WETLANDS IN NOVEMBER

Wetland RES(I)S(:S Me?ni;r:ri):)p th 25;2[’]79533 Depth Variability
Jasper 15 9.59 9.54 -9.61 0.01
Moates 22 4.34 4.30-4.38 0.02
Bambun 21 2.33 2.27-2.37 0.04
Clifton 17 4.35 4.20-4.41 0.05
Byenup 21 2.34 2.27-241 0.06
Yarnup 21 0.94 0.91-0.97 0.06
Crackers 21 1.00 0.96 - 1.03 0.07
Wannamal 22 1.28 1.23-1.32 0.07
Joondalup 20 3.00 2.85-3.09 0.08
Tordit-Gurrup 21 2.57 251-272 0.08

Figure 3 (d): Median November Depth Variability
* Excluded wetlands (7) have variabilities that are undefined (4) or indeterminate (3) (see section 5.1.2).
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Median September Salinities
(parts per thousand)

Geraldton7,
-+

Boundary of

Agricultural Area No data

<1
1<3
3<10

+

@

©

@)
@

10 <50

erredin

e —
MEDIAN SEPTEMBER SALINITY DISTRIBUTION TEN FRESHEST WETLANDS IN SEPTEMBER
Salinity Categories No. of Wetland No. of Median Salinity
(ppt) Wetlands (%) etlan Records (ppt)
No salinity data 4 - Dobaderry 20 0.04
<1 42 29 Goonaping 1 0.05
<3 19 13 Warrinup 17 0.11
3<10 19 13 N
Ngopitchup 1 0.12
10<50 37 25 -
>50 30 20 Gibb Road 9 0.13
Total 151 100 Wilson 9 013
Jasper 15 0.20
Range Road Yate 1 0.21
Maringup 6 0.22
Mettler 16 0.22

Figure 4 (a): Median September Salinities
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Geraldton7,
-+

Boundary of
Agricultural Area

@ LoGU

R

MINIMUM SEPTEMBER SALINITY DISTRIBUTION

GOON
© DOBA ‘I'
- ‘III"
YEAL

- Merredin

+

]

©

@)
R

Minimum September Salinities
(parts per thousand)

No data
<1
1<3
3<10

10< 50

TEN FRESHEST WETLANDS IN SEPTEMBER

Salinity Categories No. of

(ppt) Wetlands (%)

No salinity data 4 -
<1 62 42

1<3 21 14

3<10 30 21

10<50 23 16

=50 11 7
Total 151 100

Figure 4 (b): Minimum September Salinities

Wetland Records | saliniy (pp)
Dobaderry 20 0.02
Goonaping 1 0.05
Tordit-Gurrup 24 0.07
Warrinup 17 0.08
Mettler 16 0.08
Albany 27157 5 0.08
Pleasant View 19 0.09
Gibb Road 0.10
Wilson 9 0.10
Jandabup 20 0.11
25
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Geraldto 500 Maximum September Salinities

(parts per thousand)

Boundary of

Agricultural Area No data

<1
1<3
3<10

+
@
(@)
@)
o -

10< 50

“Albany 100 0 100 Km
I
MAXIMUM SEPTEMBER SALINITY DISTRIBUTION TEN FRESHEST WETLANDS IN SEPTEMBER
Salinity Categories No. of Wetland No. of Maximum
(ppt) Wetlands (%) etlan Records Salinity (ppt)
No salinity data 4 - Goonaping 1 0.05
<1 29 20 Ngopitchup 1 0.12
1<3 3 16 Wilson 9 017
3<10 11 7 -
Gibb Road 9 0.20
10<50 27 18
>50 57 39 Range Road Yate 1 0.21
Total 151 100 Jasper 15 022
Maringup 6 0.24
Mt Le Grand 1 0.36
Warrinup 17 0.40
Albany 27157 5 0.40

Figure 4 (c): Maximum September Salinities
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eraldton
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Boundary of September Salinity Variability
Agricultural Area
+ + <10 Years Data
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@ ey
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* ; - erredin
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TEN LEAST VARIABLE WETLANDS IN SEPTEMBER

Wetland No. of Median Salinity 25%-75% Sglin!ty
Records (ppt) Range Variability
Davies 10 1.66 1.62-1.69 0.04
Jasper 15 0.20 0.19-0.21 0.10
Joondalup 20 0.63 0.57-0.68 0.17
Nine Mile 19 0.33 0.30-0.36 0.18
Tordit-Gurrup 24 1.09 1.00-1.21 0.19
Clifton 14 20.60 17.40 - 22.35 0.24
Chandala 20 0.71 0.61-0.86 0.35
Bambun 19 0.81 0.76 — 1.05 0.36
Forrestdale 20 1.47 1.20-1.77 0.39
Egret 12 0.71 0.54-0.82 0.39

Figure 4 (d): Median September Salinity Variability
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eraldton.7,
+

Boundary of
/Agricultural Area

MEDIAN NOVEMBER SALINITY DISTRIBUTION

erredin

Median November Salinities
(parts per thousand)
No data
<1
1<3
3<10

+
o]
©
@)
Q -

10< 50

0

ey —

TEN FRESHEST WETLANDS IN NOVEMBER

Salinity Categories No. of
(ppt) Wetlands (%)
No salinity data 11 -
<1 35 25
1<3 22 16
3<10 19 13
10<50 39 28
=50 25 18
Total 151 100

Figure 5 (a): Median November Salinities

Wetland R':((:)(.)I?CI;S SaI’ivrlﬁgyla(gpt)
Dobaderry 15 0.07
Warrinup 18 0.15
Wilson 8 0.15
Gibb Road 9 0.19
Goonaping 1 0.19
Jasper 15 0.22
Maringup 8 0.22
Mettler 17 0.24
Range Road Yate 1 0.25
Poorginup 20 0.26
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Minimum November Salinities

eraldton.7,
* (parts per thousand)

Boundary of

No data
/Agricultural Area
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1<3
3<10
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10< 50

- Merredin

DAV

I e —
MINIMUM NOVEMBER SALINITY DISTRIBUTION TEN FRESHEST WETLANDS IN NOVEMBER
Salinity Categories No. of Wetland No. of Minimum Salinity
(ppt) Wetlands (%) Records (ppt)
No salinity data 11 - Dobaderry 15 0.05
<1 50 36 Mettler 17 0.10
<3 22 16 Poorginup 20 0.10
3<10 31 22 -
Warrinup 18 0.10
10<50 27 19 -
50 10 7 Wilson 8 0.12
Total 151 100 Cronin 2 012
Gibb Road 9 0.14
Albany 27157 5 0.15
Eneminga 11 0.16
Yaalup 15 0.16

Figure 5 (b): Minimum November Salinities

Depths and Salinities of Wetlands in South-WesAestralia: 1977 — 2000 29



Maximum November Salinities
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MAXIMUM NOVEMBER SALINITY DISTRIBUTION TEN FRESHEST WETLANDS IN NOVEMBER
Salinity Categories No. of Wetland No. of Maximum Salinity
(ppt) Wetlands (%) etlan Records (ppt)
No salinity data 11 - Wilson 8 0.16
<1 23 17 Goonaping 1 0.19
<3 21 15 Jasper 15 0.23
3<10 17 12

Range Road Yate 1 0.25

10<50 21 15 -
550 58 n Maringup 8 0.27
Total 151 100 Dobaderry 15 0.40
Mt Le Grand 1 0.43
Ngopitchup 1 0.44
Warrinup 18 0.50
Gibb Road 9 0.50

Figure 5 (c): Maximum November Salinities
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Boundary of November Salinity Variability
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TEN LEAST VARIABLE WETLANDS IN NOVEMBER

Wetang | e.of | Medin Sty | e | e
Jasper 15 0.22 0.19-0.23 0.18
Joondalup 20 0.72 0.67-0.82 0.21
Clifton 16 20.72 17.98 — 23.90 0.29
Tordit-Gurrup 21 1.20 091-1.26 0.29
Crackers 19 1.06 0.84-1.15 0.29
Chandala 22 1.20 1.00-1.36 0.30
Nine Mile 20 0.36 0.31-0.43 0.33
Station 21 16.55 15.10 - 21.00 0.36
Moates 22 0.46 0.39-0.57 0.39
Broadwater 15 2.37 1.96 - 2.90 0.40

Figure 5 (d): Median November Salinity Variability
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5.2 Trends in depths and salinities over 20 or mgears

Trends in September, November and September+Novendgeths and salinities of all wetlands
monitored for 20 or more years are shown in Figéi@sc) & 7(a-c). Trends are for the entire pesiod
of monitoring of each wetland. The statisticaltidgitions of trends and levels of significance are
presented in tabular form. Where @& 05 any apparent trend is regarded as ‘not saamfi. Trends
are considered ‘significant’ where p<0.05; ‘hightygnificant’ where p<0.01, and ‘very highly
significant’ where p<0.001. In addition, all wettis with statistically significant trends are tadiat],
sorted firstly by direction of change (increasinglecreasing) and secondly by significance (p)eslu
The p values are not shown, however the Trend &iiignce Codes, which are shown, are based on
these. The average rates of change (metres permpgets per thousand per year) in depth or sglifit
each of these wetlands over their periods of manijoare also presented. Results are summarised
below. Note that trends at each wetland are ptedeimdividually in Figures 8-48, together with
trends in rainfall. These are discussed more fuallgections 5.3-5.5.

5.2.1 September Depth Trends

Most (76%) of the 33 wetlands that have been maogitcdfor 20 or more Septembers show no
significant trend in September depths. 21% (7 avets) show an increasing trend. Only 3% (one
wetland - Forrestdale) show a decreasing trencerélhas been a ‘very highly significant’ increase i
September depth of Unicup over the period 1980-2008 September depth has increased at an
average rate of 0.10m per year. Towerrinning aratkers have shown ‘highly significant’ increases
over their respective periods of monitoring andenaverage rates of change of 0.11 and 0.05 metres
per year, respectively.

5.2.2  November Depth Trends

Most (80%) of the 39 wetlands that have been mositdfor 20 or more Novembers show no
significant trend in November depths. 17.5% (7lavets) show an increasing trend. Only 2.5% (one
wetland — Nine Mile) show a decreasing trend. €Hwas been a ‘very highly significant’ increase in
November depth of Unicup over the period 1980-2006 November depth has increased at an
average rate of 0.12m per year. Warrinup, Toweinigp and Crackers have shown ‘highly significant’
increases over their respective periods of momitpend have average rates of change of 0.04, 0.12
and 0.08 metres per year, respectively. Nine lglitlicrease has been ‘very highly significant’ aasl h
been at an average rate of —0.04m per year.

5.2.3 Combined September-November Depth Trends

Most (66%) of the 41 wetlands that have been mositdor 20 or more Septembers or Novembers
show no significant trend in depths. 30% (12 wetl) show an increasing trend. Only 4% (2
wetlands — Forrestdale and Nine Mile) show a desingatrend. There have been ‘very highly
significant’ increases in September+November deptfsTowerrinning, Unicup, Crackers and
Warrinup over their respective periods of monitgrin Their September+November depths have
increased at average rates of 0.12, 0.11, 0.00&%metres per year, respectively. Eganu, Warden,
Dulbinning, Yealering and Muir have shown ‘highligmsificant’ increases and have average rates of
change of 0.08, 0.06, 0.05, 0.04 and 0.02 metregqae, respectively. Nine Mile's decrease hasbee
‘very highly significant’ and has been at an averagte of —0.04m per year.

5.2.4  September Salinity Trends

Most (73%) of the 33 wetlands that have been mogitcfor 20 or more Septembers show no
significant trend in September salinities. 18%w@lands) show an increasing trend. 9% (3 wetlands
show a decreasing trend. Toolibin, Yarnup and T$mm have shown ‘highly significant’ increases in
September salinities over their respective perimidsonitoring and have average rates of change of
1.02, 0.09 and 0.07 ppt/yr, respectively. Chandadd Poorginup have shown ‘highly significant’
decreases in September salinities and have aveege of change of —0.02 and —0.01 ppt/yr,
respectively.

5.2.5 November Salinity Trends

Most (87%) of the 39 wetlands that have been mositdfor 20 or more Novembers show no
significant trend in November salinities. 5% (2tlapds — Yarnup and Bryde) show an increasing
trend. 8% (3 wetlands) show a decreasing trertteré has been a ‘very highly significant’ increase
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November salinity of Yarnup over the period 198@@0 Its November salinity has increased at an
average rate of 0.11 ppt/yr. Bryde has shown ghlli significant’ increase over its period of

monitoring and has an average rate of change & p@/yr. Bambun has shown a ‘very highly

significant’ decrease in November salinity and thas been at an average rate of —0.02 ppt/yr.

5.2.6 Combined September-November Salinity Trends

Most (76%) of the 41 wetlands that have been momitdor 20 or more Septembers or Novembers
show no significant trend in salinities. 12% (5thaeds) show an increasing trend and the same
number of wetlands show a decreasing trend. Thave been ‘very highly significant’ increases in
September+November salinities of Bryde and Yarnupr dheir respective periods of monitoring.
Their September+November salinities have increasedverage rates of 0.46 and 0.10 ppt/yr,
respectively. Toolibin and Thomsons have showghlyi significant’ increases and have average rates
of change of 0.58 and 0.07 ppt/yr, respectivelfere have been ‘very highly significant’ decreadses
September+November salinities of Towerrinning, Bamb and Poorginup. Their
September+November salinities have changed at geverates of —0.27, —0.02 and —0.01 ppt/yr,
respectively.

5.3 Patterns of depth and salinity variation

All September and November depth and salinity eaf the 41 wetlands monitored for 20 or more
years are presented, by individual wetland, in F@gwB to 48. Annual rainfall recordings at the two
nearest Meteorological Stations are also shown.e dhrection (increasing or decreasing) and
significance (p value) of trends in these datairadieated.

Some general patterns in September and Novembénhsdape apparent from visual examination of
these Figures:

1. Several wetlands shosudden, large increases subsequently maintaineé.g. Crackers,
Towerrinning, Unicup.

2. Other wetlands shovoccasional large increases not subsequently maintaid, e.g.
Dumbleyung, Kwornicup, Taarblin, Warrinup.

One wetland (Nine Mile) shows an obviolasig term declinein depths.

4. Some wetlands generally show little variatiooniryear to year, witlbccasional dramatic
declinesfrom which they have rapidly recovered, e.g. BygrRoorginup and Tordit-Gurrup
(three connected wetlands in the Muir-Unicup catehthand Station (near Esperance).

5. Depths of some wetlands have shopmonounced, recurring, long-term patterns of
increase and declinee.g. Jerdacuttup, Pleasant View.

Some wetlands shodvamatic year-to-year variation in depths, e.g. Bryde, Logue.
Some wetlands shokittle year-to-year variation in depths, e.g. Bambun, Moates.

Some wetlands showcambination of patterns e.g. Dulbinning.

© © N o

Most monitored wetlands show a general pattdriNovember depths being less than
immediately-preceding September depths reflecting the general pattern of declining
rainfall and increasing evaporation in the soutlstWeom September to November each year.
November depths of Powell are often much greatan finmediately-preceding September
depths. This is due to seasonal manipulationifdrict drainage objectives.

Some general patterns in September and Novemliritisal are apparent from visual examination of
these Figures:
1. Some wetlands show an unambigulomg term increasein salinities, e.g. Yarnup.

2. Other wetlands showccasional large increases not subsequently maint&id, e.g. Bryde,
Casuarina, Coyrecup, Eganu, Gore, Muir, Poorgin8ftion, Toolibin, Tordit-Gurrup,
Warrinup, Yealering.
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September Depth Trends

Boundary of and Significance
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O

O Increasing (p<0.01
O

O

O

Increasing (p<0.05)

No Significant Trend
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SHAR
Esperance

Albany 100 0 100 Km
ey S
SEPTEMBER DEPTH TRENDS AND SIGNIFICANCE WETLANDS WITH SIGNIFICANT SEPTEMBER DEPTH TRENDS
No. of Trend and | Rate of Change at
Categor Code . L
gory Wetlands | (%) Wetland N%e?:for?iip. Period Significance | September 2000
Increasing (p<0.001) 4+ 1 3 Code (metres per year)
Increasing (p<0.01) ++ 2 6 Unicup 20 1980-2000 tH+ 0.10
Increasing (p<0.05) + 4 12 Towerrinning 20 1979-2000 ++ 0.11
No Significant Trend 25 76 Crackers 20 1981-2000 ++ 0.048
Decreasing (p<0.05) - 1 3 Yealering 22 1979-2000 + 0.056
Decreasing (p<0.01) - 0 Yarnup 20 1980-2000 + 0.010
Decreasing (p<0.001) -——- 0
Wannamal 22 1979-2000 + 0.013
Total 33 100 -
Muir 20 1980-2000 + 0.017
Forrestdale 23 1981-2000 - -0.016

Figure 6 (a): September Depth Trends and Signifiaece
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Boundary of
Agricultural Area

- Merredin

November Depth Trends
and Significance

O
o
O

Increasing (p<0.001)

Increasing (p<0.01)

Increasing (p<0.05)

No Significant Trend

Decreasing (p<0.001)

Albany 100

NOVEMBER DEPTH TRENDS AND SIGNIFICANCE

100 Km

Esperance

WETLANDS WITH SIGNIFICANT NOVEMBER DEPTH TRENDS

No. of Trend and | Rate of Change at
Cat Cod ) L
ategory oade Wetlands (%) Wetland N%'e%for'\ézv' Period Significance | November 2000
Increasing (p<0.001) | +++ 1 25 Code (metres per year)
Increasing (p<0.01) ++ 3 7.5 Unicup 21 1980-2000 t++ 0.12
Increasing (p<0.05) + 3 7.5 Warrinup 21 1980-2000 ++ 0.039
No Significant Trend 31 80 Towerrinning 22 1979-2000 ++ 0.12
Decreasing (p<0.05) - 0 0 Crackers 21 1980-2000 ++ 0.082
Decreasing (p<0.01) | -~ Warden 22 1979-2000 + 0.063
Decreasing (p<0.001)| --- 1 25
Eganu 21 1979-2000 + 0.085
Total 39 100 —
Dulbinning 20 1979-2000 + 0.057
Nine Mile 20 1981-2000 -—- -0.040

Figure 6 (b): November Depth Trends and Significace
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September + November
eraldton Depth Trends and Significance

Boundary of

Agricultural Area Increasing (p<0.001)

Increasing (p<0.01)

O
O
O Increasing (p<0.05)
O
O
O

No Significant Trend

Decreasing (p<0.05)

Merredin .
u Decreasing (p<0.001)

(:) YEAL

GORE

~Albany 100 0 100 Km
SEPTEMBER + NOVEMBER DEPTH TRENDS WETLANDS WITH SIGNIFICANT SEPTEMBER + NOVEMBER DEPTH TRENDS
AND SIGNIFICANCE
No. of Trend and | Rate of Change at
No. of Wetland ) Period Significance | November 2000
Category Code | \vetlands (%) Records Code (metres per year)
Increasing (p<0.001) | +++ 4 10 Towerrinning 42 1979-2000 4+ 0.12
Increasing (p<0.01) ++ 5 12 Unicup 41 1980-2000 R 011
Increasing (p<0.05) + 3 8 Crackers 41 1980-2000 +++ 0.068
No Significant Trend 26 63 -
X Warrinup 40 1980-2000 ++ + 0.036
Decreasing (p<0.05) - 2
Decreasing (p<0.01) L 0 Eganu 43 1979-2000 ++ 0.085
Decreasing (p<0.001)| - - 1 2 Warden 43 1979-2000 4 0.060
Total 41 100 Dulbinning 42 1979-2000 ++ 0.051
Yealering 44 1978-2000 ++ 0.043
Muir 42 1979-2000 ++ 0.017
Bryde 44 1979-2000 + 0.054
Station 42 1980-2000 + 0.011
Yarnup 41 1980-2000 + 0.0071
Jandabup 38 1981-2000 - -0.011
Forrestdale 48 1979-2000 - -0.015
Nine Mile 39 1981-2000 -—- -0.040

Figure 6 (c): Combined September+November Depth Bnds and Significance
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er Salinity Trends
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Increasing (p<0.01)
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No Significant Trend

Decreasing (p<0.05)

Decreasing (p<0.01)

100 Km

Esperance

WETLANDS WITH SIGNIFICANT SEPTEMBER SALINITY TRENDS

No. of Trend and | Rate of Change at
Category Code Wetlands (%) Wetland N'g'eg(f)rsdip' Period Significance | September 2000
Increasing (p<0.001) 4+ 0 0 Code (ppt per year)
Increasing (p<0.01) ++ 3 9 Toolibin 15 1981-1999 ++ 1.0200
Increasing (p<0.05) + 3 9 Yarnup 20 1980-2000 ++ 0.0925
No Significant Trend 24 73 Thomsons 20 1981-2000 ++ 0.0659
Decreasing (p<0.05) - 1 3 Bryde 16 1981-2000 + 0.3816
Decreasing (p<0.01) - 2 Logue 18 1979-2000 + 0.1579
Di i <0.001 -—- 0 0
ecreasing (p ) Crackers 20 1981-2000 + 0.0270
Total 33 100 —
Towerrinning 20 1979-2000 - -0.2442
Poorginup 24 1977-2000 -- -0.0069
Chandala 20 1979-2000 -- -0.0151
Figure 7 (a): September Salinity Trends and Signi€ance
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November Salinity Trends
and Significance

Boundary of )
Agricultural Area Increasing (p<0.001)

LOGU
O Increasing (p<0.01)
O EGAN

O No Significant Trend

' Decreasing (p<0.05)

Decreasing (p<0.001)
- Merredin

BRYD
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Albany
ey —
NOVEMBER SALINITY TRENDS AND SIGNIFICANCE WETLANDS WITH SIGNIFICANT NOVEMBER SALINITY TRENDS
No. of Trend and | Rate of Change at
Cat Cod

ategory °de | wetlands| (%) wetiand | NS OTNOV- | periog | significance | November 2000
Increasing (p<0.001) | +++ 1 3 Code (ppt per year)
Increasing (p<0.01) . 1 2 Yarnup 21 1980-2000 4t 0.1089
Increasing (p<0.05) + 0 0 Bryde 12 1983-2000 ++ 0.6807
No Significant Trend 34 87 Towerrinning 22 1979-2000 - -0.2975
Decreasing (p<0.05) - 2 5 Beverley 21 1979-2000 - -1.7079
Decreasing (p<0.01) | -~ 0 0 Bambun 22 1979-2000 - 0.0224
Decreasing (p<0.001)| --- 1 3

Total 39 100

Figure 7 (b): November Salinity Trends and Signiftance
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September + November
Salinity Trends and Significance

Boundary of

Agricultural Area Increasing (p<0.001)

Increasing (p<0.01)

‘ Increasing (p<0.05)
O No Significant Trend

Decreasing (p<0.05)

- Merredin Decreasing (p<0.001)

TOOL

Esperance

STAT

SEPTEMBER + NOVEMBER SALINITY TRENDS WETLANDS WITH SIGNIFICANT SEPTEMBER + NOVEMBER SALINITY TRENDS

AND SIGNIFICANCE

No. of Trend and | Rate of Change at
No. of Wetland ' Period Significance | November 2000
Cat Cod
ategory 0% | wetlands (%) Records Code (ppt per year)
Increasing (p<0.001) tH+ 2 5 Bryde 28 1981-2000 4+ 0.4622
Increasing (p<0.01) t 2 5 Yarnup 41 1980-2000 |  +++ 0.1024
Increasing (p<0.05) * ! 2 Toolibin 25 1981-1999 ++ 0.5849
No Significant Trend 31 76
) Thomsons 42 1979-2000 ++ 0.0655
Decreasing (p<0.05) - 2 5
Decreasing (p<0.01) o 0 0 Crackers 39 1981-2000 + 0.0201
Decreasing (p<0.001)| - - 7 Dobaderry 35 1981-2000 - -0.0021
Total 41 100 Chandala 42 1979-2000 - -0.0171
Poorginup 44 1977-2000 - -0.0064
Bambun 41 1979-2000 -—- -0.0214
Towerrinning 42 1979-2000 -——- -0.2684
Figure 7 (c): Combined September+November Salinitfrends and Significance
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Some wetlands show an unambiguloug term declinein salinities, e.g. Bambun.

4. Several wetlands (e.g. Dobaderry, Towerrinningfliow sudden, large decreases
subsequently maintained

5. Salinities of some wetlands have shopnonounced, recurring, long-term patterns of
increase and declinge.g. Byenup, Dumbleyung, Jerdacuttup, Moatesadalet View, Shark,
Wannamal, Warden.

6. Some wetlands showubstantial year-to-year variation in salinities, e.g. Beverley,
Kwornicup, Wannamal, Warden.

7. Some wetlands sholittle year-to-year variation in salinities, e.g. Nine Mile.

8. While several wetlands (Dobaderry, Harvey 1263andabup, Moates, Nine Mile and
Warrinup) have beetvery fresh’ (<1ppt) for the entire period of monitoring, none has
consistently been ‘fresh’, ‘brackish’, ‘saline’ trypersaline’.

9. Most monitored wetlands show a general pattéMavember salinities being greater than
September salinitiesdue to concentration of salts as depths decliegtaevaporation.

Two general patterns are immediately apparent feisaal comparison of depths and salinitieof
individual wetlands.

1. The most obvious pattern is tiverse relationship between depth and salinity of most
monitored wetlands. This is most apparent fromgitaghs of Byenup, Casuarina, Coyrecup,
Dumbleyung, Eganu, Jerdacuttup, Pleasant View, idBtatThomsons, Tordit-Gurrup,
Towerrinning, Unicup, Yealering, but is also disubte at other wetlands.

2. For many wetlands there iddeamatic increasein salinity when depth approaches zero, i.e.
as a wetland dries. This is well demonstratedoatexample, Brydewhere a depth of 0.13m
in September 1999 coincided with an exceptionaighrsalinity value (for this wetland) of
19.7 ppt; and at Casuarina, Coyrecup, Dumbleyuong,eBtdale, Gore, Jerdacuttup, Station,
Towerrinning, Yealering.

5.4 Relationships between depth and salinity trends

The 41 wetlands monitored for 20 or more yearsgaoeiped according to their trends in depths and
salinities in Table 1.

Eighteen (44%) of the 41 wetlands monitored fora20more years showed no significant trends in
depths or salinities. Only two (5%) decreased éptld and neither of these changed in salinity.
Thirteen (32%) increased in depth and, of these,datreased and nine showed no change in salinity.
Of particular interest are the six (15%) wetlanbattshowed trends of increasing salinity. Four
(Bryde, Yarnup, Thomsons, Toolibin) showed ‘hightyr ‘very highly’ significant salinity increases
and two (Bryde, Yarnup) of these also increasedepth, strongly suggesting increasing salt loads.
Yarnup’s salinity increase was the most significatdtistically. These and other wetlands are
considered individually in section 5.5.

55 Significant long-term trends in depths and gaties

Seventeen (41%) of the 41 wetlands monitored foor2@ore years show ‘highly significant’ or ‘very
highly significant’ trends in September, November, September+November depths or salinities
(Table 1). Summary descriptions of these trends mesented below, together with known or
suggested reasons for them.

1 Note however that very low depths in Septembed98fL, 1982, 1987 did not ‘result in’ high salinitieThis wetland is
clearly becoming more saline
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Table 1. Trends in depths and salinities of 41 wietnds monitored for 20 or more years.

Depth Increasing Depth Not Changing Depth Decreasing
(13 wetlands) (26 wetlands) (2 wetlands)
Salinity Bryde®™™ d+ (S+N) Logué™ s+ (9)
Increasing s+ (S) Thomsons s ++ (S)
(6 wetlands) s++ (N) S ++ (S+N)
S +++(SHN) Toolibin®™™ ™ s ++ (S)
Crackers  d++ (S) S ++ (S+N)
d ++(N)
d ++45+N)
s+ (S)
S+ (S+N)
Yarnup™ d+ (S)
d+ (S+N)
S++ (S)
s +++(N)
S +++(S+N)
Salinity Dulbinning d+ (N) 18 wetlands Forrestdale d-(S)
Not _d ++ (S+N) Boyup Brook 1823%" d - (S+N)
. C
Changing | Egand™ d+ (N) Byenup Nine Mile  d--(N)
(29 d ++ (S+N) gasuannﬁi d -{S+N)
tland : oyrecu
wetlands) Muir™ d+ (S Dumbleyung™
_d ++ (5+N) Gord®
Statiort® d+ (S+N) Harvey 12632
Unicug® d +++(S) Jandabup
d +++N) Jerdacuttup
d ++4S+N) Joondalup
W I d+ (S Kwornicup
annamal (S) Moates
Warderf d+ (N) Pleasant Vie®"
_d ++ (S+N) Powell
Warrinup d++ (N) Shark®
d +++(S+N) Taarblin
; (o
Yealering d+ (S Torﬁ;t-@urruﬁ
d ++ (S+N) Walbyring
Salinity Towerrinning®™ d ++ (S) Bambun s -— (N)
Decreasing d ++(N) S --- (S+N)
(6 wetlands) _d +HB+N) Beverley s- (N)
- S
: } EN; Chandala s-- (S)
S (S+N) S - (S+N)
Dobaderry  s- (S+N)
Poorginup® s - (S)
S - (S+N)
d = depth trend; s = salinity trend
+ or - = ‘significant’ (p<0.05) increase or decreasspectively
++ or -- = ‘highly significant’ (p<0.01) increase decrease respectively
+++ or --- = ‘very highly significant’ (p<0.001) anease or decrease respectively

(S) = September records
(N) = November records
(S+N) = September and November records

Bold = wetlands with *highly significant’ or ‘very hidf significant’ increases or decreases in salinity.

Underline= wetlands with ‘highly significant’ or ‘very hidy significant’ increases or decreases in depth.

"¢ = ‘recovery catchment’ wetland (see section 7.2)

b

Brook 18239 as Kulicup Swamp).

™ = ‘biological monitoring’ wetland (see section 7rte that the biological monitoring program refes Boyup
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5.5.1. Salinity increasing - depth increasing @hands)

Bryde (depth increase ‘significant’; salinity increassighificant’ to ‘very highly significant’)

Bryde is a wetland whose September and Novembethslefary considerably from year to year
(Figure 11). While the upward trend in Septembeaw@inber depths is ‘significant’ (p<0.05) it is not
a strong trend. Highest depths were recorded ®219From 1993 onwards, depths have been
markedly lower in five of the eight years to 2000.

There has been a pronounced increase in Septemth&avember salinities of Bryde since 1992, with
salinities being markedly higher in 1994, 1998 d®®9 than in preceding years. This increase in
salinity (and salt load) has been attributed tsa in regional saline groundwater aquifers, résgilin
higher salinity surface flows to the lake and salgroundwater interception with the lakebed (VRA
2002).

Bryde is one of 25 ‘biological monitoring’ wetlandsder the Salinity Strategy. Results of water
chemistry, groundwater, invertebrate, waterbird additional depth sampling in 1997-98 and 1999-00
are presented in Cakt al. (2004), together with some earlier data from otfteidies. Four plant
community monitoring transects have been estallistti¢he margins of the lake and early results have
been reported by Ogden & Froend (1998).

Latest data: 2001-2003 data have become available since depamation and analysis for this report
began. During this three-year period depths weve dnd salinities varied widely, similar to 1998-
1999. The lake was dry in 2002.

Conclusion: Bryde’s monitoring data indicate that this wetlamarrants urgent management attention.
Bryde has high nature conservation values (Jaesiseh 1988; Hamilton-Brown & Blyth 1999) that
could be severely impacted by the rising salinitiegealed by SWWMP. The salinity ‘Situation
Statement’ for Western Australia (Government of Wes Australia 1996b) recognised Bryde as a
wetland under threat of salinisation. In 1999,d&ryas declared a Key Wetland and Natural Diversity
Recovery Catchment. The lake and its catchmene hacently been the subject of detailed
hydrological investigations (JDA 1996, 2002; SKMI2OVRA 2002).

Crackers (depth increasedighly significant’ to ‘very highly significant’; salinjtincreases ‘significant’)

September and November depths of Crackers in ithietlfiree years (1980-1982) of monitoring of this
wetland were very low (0.0-0.3m; see Figure 16).1983 they increased to 1-1.2m. They remained
within the range 1-1.3m from that year until 200Chere was no corresponding change in total annual
rainfall at the nearest Meteorological Station.

A 1987 report by D.R. Munro on CALM departmentdé findicates that the increase in depths in 1983
and subsequent years was almost certainly duedicection (due to a man-made ‘plug’ washing out)

of some flow from Caren Caren Brook into Crackaesother intervening wetlands on private property
and in Namming Nature Reserve. There is a lonilyiof manipulation of flows to Crackers, at least

since the 1930s or thereabouts (FW/CALM files).

Crackers’ September salinity records of 1981 anf821@ere low, however the single November
salinity record from this period was relatively hjgcorresponding with the wetland being near dry.
There was a rising trend in salinities from 19831®00, however this rise did not continue in
subsequent years. Over the entire period (198Dj280salinity monitoring, Crackers has been within
the salinity categories ‘very fresh’ (<1ppt) toesh’ (1<3ppt).

Crackers’ low salinities of 1981 and 1982 might éndbeen due to Crackers only receiving localised
inflows in those years. In September 1986, D.Rniuound the salinity of water entering Crackers
from Caren Caren Brook (780 ppm) to be higher thvater flowing out of Crackers from its north-
western outlet (540 ppm), suggesting localisedbinfl were fresher than those of the Brook. Salinity
variations in years following 1983 might also beedto variable salt load and water volume
contributions from Caren Caren Brook and Crackiexslised catchment.
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Latest data: 2001-2003 data have become available since depamation and analysis for this report
began. Visual comparison indicates that 2001-2@@pths are similar to those of 1983-2000.
However, 2001-2003 salinities are slightly higheart most records from the preceding decade.

Conclusion: Crackers’ monitoring data indicate that inflows this wetland warrant further
investigation and possible management attentiorrackers has high nature conservation values
(Jaenschet al. 1988) that would be greatly reduced by furtheré@ases in salinity or substantial
changes to water levels.

Yarnup (depth increase ‘significant’; salinity increasbighly significant’ to ‘very highly significant’)

Yarnup depths have increased ‘significantly’, Businot a strong trend and there was little vaoiat
from 1988 onwards (Figure 47).

Yarnup salinities have increased markedly. Th&ng trend has been most evident from 1989
onwards (noting that the high salinities of 198 #avassociated with record low water levels). Given
the inverse relationship that exists between deptith salinities of most south-west wetlands (see
Section 5.3), it is instructive to compare salgstiat similar depths over time. At Yarnup, saksit
were substantially higher from 1994 to 2000 thaeythvere in years of comparable depths in the
1980s. Though Yarnup is ‘fresh’ (1<3ppt), it io8ling signs of becoming salinised.

Latest data: 2001-2003 data have become available since depamation and analysis for this report
began. 2001 depths were very low, however 2002 2048 depths were similar to those of most
preceding years. Salinities increased furtheiicatthg that this wetland is becoming more salidise

Conclusion: Yarnup’s monitoring data indicate that the sad#labce of this wetland requires
management attention. Yarnup has high nature ceettsen values (Jaenseh al. 1988; Storey 1998)
which will be greatly reduced if salinities contato increase. In 1996, the Muir-Unicup wetland
system, of which Yarnup is a part, was declaredey MV/etland and Natural Diversity Recovery
Catchment under SAP (Government of Western AuatE8i96a). The Muir-Unicup catchment is now
the subject of detailed hydrological investigatiamsl management actions aimeéhétr alia reducing
salt inputs to Yarnup and other wetlands (DCLM 1,9961ith 2003; Newvet al 2004; New in prep.).
Transects have been established through fringinigeamergent vegetation communities of Yarnup in
order to examine relationships between vegetatwetland water levels and salinity (Froend &
Loomes 2001).

5.5.2.  Salinity increasing - depth not changingw@lands)

Thomsons (depth changes ‘not significant’; salinity increashighly significant’

While there is no significant trend in Septembed &tovember depths of Thomsons over toal
period of monitoring (1979-2000), there have beemdases (1979 to 1992) and substantial decreases
(1992 to 1998) during this period (Figure 38). Whhere is clearly a relationship between theggide
changes and total annual rainfall at the neareseddelogical Station, other factors are also inedlv
Groundwater abstraction, urbanisation and new dteded drainage infrastructure have all had some
influence on flows to the lake during the periodnadnitoring. Several studies aimed at quantifying
their contributions have been conducted (e.g. Band1984; Kazemi & Rathur 1995; Dags al.
2001) and efforts have been made to ameliorate itmgiacts on water levels and water quality (e.g.
TAG 1989; G.B. Hill & Partners 1990, 1991; TRC 19€PA 1990, 1996).

Thomsons’ September and September+November sadirtiive shown ‘highly significant’ increases
to 2000. These increases appear to be largelypértaps not entirely, attributable to the salt-
concentrating effect of decreases in water depthdrate 1990s.

Latest data: 2001-2003 data have become available since dapamtion and analysis for this report
began. Depths during this three-year period weve kimilar to those of 1997-1999. 2001-2003
September salinities were slightly lower than tho6997-1999. November salinities were highly
variable, as in 1997-1999.

Conclusion: Thomsons’ monitoring data suggest the lake isbesbming salinised, however year-to-
year depth changes warrant close attention dugetpdtential for activities in this wetland’s catoént
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to impact upon them. Thomsons is part of the Thwmd orrestdale Ramsar Si@overnment of
Western Australia 1990; Wetlands International 90&2d has high nature conservation values (DEH
2003) that could be adversely affected by alteratbmdepth regimes.

Toolibin (depth changes ‘not significant’; salinity increashighly significant’)

Toolibin is another wetland whose September andeNtber depths vary considerably (0-2m) from
year to year (Figure 39). In one year (1983), &mper depth reached 2.5m. Since 1995, some small
surface flows that would otherwise have enteredldélke have been diverted around it, due to the
relatively high salinity (>1ppt) of these flows (P@amaciet al.2002).

Toolibin September and September+November saknttigve shown ‘highly significant’ increases.
Same-depth comparisons are interesting. 1990, H9@P 1993 depths were similar, yet salinities
increased in 1992 and again in 1993. 1982, 19891,11994 and 1996 depths and salinities were
similar, except in 1994 when salinities were malkddgher. There appears to have been a marked
increase in the salt load (tonnes) of Toolibin canaing 1992, however the extent to which this has
continued beyond 1994 is unclear. More-detailsdufision of trends can be found in Froend & Storey
(1996) and Dogramaett al. (2002).

Toolibin is one of 25 ‘biological monitoring’ wethals under the Salinity Strategy. The lake was dry
when water chemistry, groundwater, invertebratdeviérd and additional depth sampling was to have
been undertaken in 1998-99 and 2000-01 (@alal. 2004). Plant community monitoring transects
have been established at the margins of the lakleearly results have been reported by Ogden &
Froend (1998). Vegetation on the lakebed has bemmtored over a longer period (Ogden & Froend
2002).

Latest data: 2001-2003 data have become available since dapamtion and analysis for this report
began. Toolibin was dry in all Septembers and Mubers.

Conclusion: Toolibin’s monitoring data indicate the lake wasd&ing more saline during the period
1992-94. However, given the low water levels amgigity of salinity records since that time, the
subsequent trend is uncertain. Toolibin salinits@srant ongoing, close scrutiny. This is happgnin
under the Toolibin Lake Recovery Plan (TLRT 1994)oolibin is a Ramsar Site (Government of
Western Australia 1990, 2000; Wetlands InternatioB802) and Natural Diversity Recovery
Catchment (Government of Western Australia 1996dh Wwigh nature conservation values (DEH
2003). Itis also listed as a Threatened Ecolé@icanmunity under the Commonwealth Environment
Protection and Biodiversity Conservation Act (1999Considerable effort has gone into rescuing
Toolibin from secondary salinisation during thetpgasee decades. While some gains have been made,
success is not yet assured (Wallace 2001, 2003).

5.5.3. Salinity not changing - depth increasingw@tlands)

Dulbinning (depth increases ‘significant’ to ‘highly signifiety; salinity changes ‘not significant’)

September and November depths of Dulbinning wenmg wensistent (around 0.85m and 0.7m
respectively) from 1988 to 2000, except for yearsvhich they were slightly lower (2000) or the lake
was dry (1989, 1995) (Figure 18). Low rainfall mayplain the generally lower water levels from
1979 to 1987, and the ‘significant’ to ‘highly sifjoant’ upward trends in depth when calculated for
the entire monitoring period of 1979-2000. Theewatvel in September 1983 (1.4m) was higher than
the lake’s outflow level, hence there was a lathan usual decrease (0.7m) in water level between
then and November 1983. Drainage to Dulbinning &@sarently been altered several times since
1980 (K.J. Wallace pers. comm.).

Dulbinning salinities were most-commonly ‘brackishowever they showed considerable variation,
from ‘very fresh’ to ‘saline’. Salinity was lowe§d.8ppt) when depth was highest (1.4m; Sep 1983)
and substantial through-flow was occurring.

! Wetland of International Importance under the ‘Rarh€onvention on Wetlands.
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Latest data: 2001-2003 data have become available since depamation and analysis for this report
began. 2001 and 2003 depths and salinities weri#asito those of most years from 1988 to 1999.
Dulbinning was dry in 2002.

Conclusion: Dulbinning’s monitoring data do not indicate thhis wetland, which is immediately
upstream of Toolibin, is becoming more saline, dothey provide convincing evidence that the lake’s
depth regime is changing. Dulbinning has someifsigmce for nature conservation (Jaensthal.
1988) which would be reduced if the lake becameensatine. Toolibin receives most surface inflow
via Dulbinning and some measures being taken iriffiats catchment to reduce the threat of further
salinisation of Toolibin will also benefit Dulbinmg if successful.

Eganu (depth increases ‘significant’ to ‘highly signifie; salinity changes ‘not significant’)

September and November depths of Eganu were rdagaransistent (around 2.25m to 2.75m) from
1981 to 2000, except for years in which they wemmewhat lower (1989, 1997, 2000) or much lower
(1985, 1987, 1994) (Figure 20). Low rainfall apzei® be the most likely explanation for these Iowe
levels and the very low levels at the beginning7@,91980) of the monitoring period. This is also a
probable explanation for the ‘significant’ to ‘highsignificant’ upward trends in depths when
calculated for the entire monitoring period.

Eganu salinities were most-commonly ‘saline’, hoamrethey showed considerable variation, from
‘brackish’ to ‘hypersaline’. While initial analysiof the salinity data indicates no significanintte
there appears to be an upward trend in same-dalitities.

Eganu is one of 25 ‘biological monitoring’ wetlandader the Salinity Strategy. Results of water
chemistry, groundwater, invertebrate, waterbird additional depth sampling in 1998-99 and 2000-01
are presented in Cakg al. (2004), together with some earlier data from otstedies. Three plant
community monitoring transects have been estaldistti¢he margins of the lake and early results have
been reported by Gurnet al. (1999) and Kabay (2002).

A ‘Drainage Strategy’ has been proposed for Eganatshment with the aim of managing changes to
surface and groundwater flows resulting from clegrdf native vegetation for agriculture (WRC
2001).

Latest data: 2001-2003 data have become available since dapmmtion and analysis for this report
began. Depths and salinities varied considerakithhin the ranges of previous years. There was no
obvious pattern, other than the usual inverseioglship between these two parameters.

Conclusion: Eganu’s monitoring data do not provide convinoavidence that the lake’s depth regime
is changing. While initial analysis indicates rignficant trend in salinity, analysis of same-dept
salinities is proposed as it appears this mightaean upward trend, which would indicate incregsin
salinisation. Despite the fact that it is alreasgcondarily saliniséd Eganu has significant
conservation value (Jaensehal. 1988; Raines 1994) which could be reduced if ke lbecame more
saline.

Muir_(depth increases ‘significant’ to ‘highly significg; salinity changes ‘not significant’)

September and November depths of Muir show a dlelsgionship with annual rainfall (Figure 30).
Muir depths and total annual rainfall at the neaidsteorological Station have shown significant
rising trends over the 1979-2000 monitoring periaith occasional temporary declines as in 1982,
1987, 1994.

Some salinity records, and possibly some depthrdscdrom Muir are problematic. From 1979 to

1989, water sampling was from the northern endhefwetland. On some occasions during this period,
salinities at this sampling point were probably éswhan those in most parts of the wetland, due to
relatively-fresh inflow from a nearby, seasonaliy#ing drain. From 1990 onwards, water sampling

! Secondarily salinised wetlands are wetlands whietewnaturally fresh, but have become saline asisecuence of European
settlement in Western Australia. Primarily sakuisvetlands are those which are naturally saline.
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was from a more-satisfactory, deeper-water locatiwar the eastern shoreline of Muir, away from
drainage discharge points. Salinities were gelyeleds than 20ppt throughout the monitoring period
However, in November 1986 and September and Noved®&7 several extraordinarily high values
(45-60ppt) were recorded. These were possiblytdlecalised concentration of salts (due to shallow
water conditions) in the marshes at the northethadrihe wetland and are considered unlikely toehav
been representative of the wetland as a whole.

Latest data: 2001-2003 data have become available since dapamtion and analysis for this report
began. 2001 depths were very low, similar to thafs&€982, but increased in 2002 and 2003 to levels
resembling those of the early to mid 1990s. S#miwere high in 2001, but subsequently decrettsed
levels of most preceding years.

Conclusion: Muir's monitoring data indicate a trend of incsgay depths, which, if real, appears to be
due to increasing annual rainfall. More-detailedraination of individual depth and salinity records
from Muir is required before conclusions about tiein either parameter can confidently be reached.
Muir is part of the Byenup-Muir Ramsar Site (Govaant of Western Australia 2000; Wetlands
International 2002) and has high nature consematalues (Jaenscét al. 1988; Halseet al. 1990;
DEH 2003) that would be reduced if the lake becamee saline. In 1996, the Muir-Unicup wetland
system was declared a Key Wetland and Natural BityerRecovery Catchment under SAP
(Government of Western Australia 1996a). The Mimicup catchment is now the subject of detailed
hydrological investigations and management actiainsed atinter alia maintaining and restoring
natural depth and salinity regimes of Muir and othetlands (DCLM 1998; Smith 2003; New in
prep.). Transects have been established throughirfg and emergent vegetation communities of
Muir in order to examine relationships with wetlaméter levels and salinity (Froend & Loomes
2001).

Unicup (depth increases ‘very highly significant’; salinthanges ‘not significant’)

September and November depths increased dramaticall988 and remained relatively high until
2000 (Figure 42). It seems unlikely, but not ingibke, that this sudden and sustained increasbée&an
explained by rainfall alone. Rainfall at the tweanest Meteorological Stations increased in 1988, b
over the entire period of monitoring did not showignificant upward trerfd Also, other monitored
wetlands in the same district (Poorginup, Torditif@p, Byenup, Yarnup) did not show comparable
sustained changes in water levels from pre- to-p888, though there is a similarity with Muir. Thke
were no obvious changes to surface drainage withinup’s catchment, or to the lake’s outflow level,
that would explain the change in depths (R. Heaens. comm.).

Unicup salinities were highly variable from the bedng of monitoring (1980) until 1987. In 1988
they dropped to their lowest levels (<1ppt), bubhcsi then they have steadily increased, to
approximately 5ppt from 1994 to 2000. They hawe ddlecome less variable.

Latest data: 2001-2003 data have become available since depamation and analysis for this report
began. Depths were low during this three-yearggesimilar to those of 1994, 1995 and approaching
those of 1983. Salinities rose to their highegele since 1987. Same-depth salinities appeaavte h
increased in recent years.

Conclusion: Unicup’s monitoring data reveal a pronouncedtshiflepth regime that warrants further
investigation to determine the likely cause(s)liriges also warrant closer examination as thesesh
steadily increased since 1988. Unicup has signifimature conservation values (Jaeretcl. 1988)
which have no doubt been altered by the changepthdregime and could be adversely affected if the
lake becomes more saline. In 1996, the Muir-Unisgiland system was declared a Key Wetland and
Natural Diversity Recovery Catchment under SAP (@owment of Western Australia 1996a). The
Muir-Unicup catchment is now the subject of dethilgydrological investigations and management
actions aimed anter alia maintaining and restoring natural depth and sglirégimes of Unicup and
other wetlands (DCLM 1998; Smith 2003; New in pyepTransects have been established through
fringing and emergent vegetation communities of dupi in order to examine relationships with
wetland water levels and salinity (Froend & Loori€61).

LA depth gauge was installed at this new locatiofaimuary 1989, however this was not used routinaiy 1990.
2 see Figure 47 for trend analysis of Bangalup Metlegical Station rainfall over the same period (@-2800).
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Warden (depth increases ‘significant’ to ‘highly signifiei; salinity changes ‘not significant’)

November and September+November depths of Wardea tranded upwards during the period
(1979-2000) of monitoring, however annual rainfatsthe two nearest Meteorological Stations have
not shown similar trends (Figure 45). The upwaemhd is probably due mainly to a local rise in
groundwater levels, which have risen as a consegueficatchment clearing (see Shetrtal. 2000;
Simons & Alderman 2004). Preliminary studies imdécthat groundwater levels in the surficial aquife
at Warden have risen by approximately 1m in thet (285 years and this wetland is primarily
groundwater-fed (T. Massenbauer, pers. comm., N#34P Exceptional rainfall in the Esperance
district in March 2000 caused major flooding ancesumably, substantial surface flow into Warden.
This would also have contributed to the upwarddrignwater levels.

Salinities have varied substantially during theiggkof monitoring, between ‘saline’ and ‘hypersalin

but have not shown a statistically significant tresver this period. Because Warden’s depths have
also varied substantially, and there is an inveedationship between depths and salinities, this is
another wetland where same-depth comparison dfisadi is warranted and might reveal significant
trends.

Latest data: 2001-2003 data have become available since depamation and analysis for this report
began. During this three-year period depths ahitses have been similar to those of 1999 and®00

Conclusion: Warden’s monitoring data indicate depths aragisiPreliminary studies suggest that this
is primarily due to a local rise in groundwaterdissdischarging into this lake. Warden is a Ramsar
Site (Government of Western Australia 1990; Wettataternational 2002) and Natural Diversity
Recovery Catchment (Government of Western Austrei@6a) with high nature conservation values
(DEH 2003). Its catchment is now the subject déilied hydrological investigations and management
actions (DCLM 1999) aimed atter alia maintaining and restoring natural depth and sglirégimes

of Warden and other wetlands.

Warrinup (depth increases ‘highly significant’ to ‘very higlsignificant’; salinity changes ‘not significapt’

The depth pattern of Warrinup (Figure 46) is somawsimilar to that of Unicup (50 km west).
September and November depths increased dramptinall988 and were generally higher (though
this difference was not as pronounced as at Uniaap) 2000. As in the case of Unicup, rainfalklag
nearest Meteorological Station increased in 19&8Bveas higher in several subsequent years than pre-
1988, but when measured over the entire period @fitmring did not show a statistically significant
upward trend. It is therefore questionable whetter significant upward trend in depths can be
explained by rainfall alone.

Warrinup salinities show no significant trend otlee 1980-2000 period of monitoring. This wetland
has remained ‘very fresh’ (<1ppt) for the entireipe.

Latest data: 2001-2003 data have become available since dapmmtion and analysis for this report
began. Depths were low (September) to dry (Novepibe2001, but in 2002 and 2003 were similar to
those of 1996, 1998 and 2000. Salinities remaioed0.1-0.2ppt).

Conclusion: Warrinup’s monitoring data reveal an upward trenddepths that warrants further
investigation to determine whether change in rdliigathe only causative factor. Warrinup is amea
pristine, very fresh wetland reserved for natunesesvation. An assessment of potential threataldho
be sought.

Yealering (depth increases ‘significant’ to ‘highly signifint’; salinity changes ‘not significant’)

September and September+November depths showésticadlyy significant upward trends (Figure
48). This might simply have been a consequenaaiofall (despite the lack of a significant tremd i
total annual rainfall at the nearest Meteorologittion) or there could perhaps have been some for
of management intervention or change in catchmenpaties. In 1976 several options for raising
water levels in the lake were investigated (Pelffdrarmanet al. 1976) and in 1986 dredging of the
lake was proposed. It is thought that no consetjaetions were undertaken, however recent enquiries
suggest that one or more changes might have beda toanflows and outflow levels during the past
couple of decades, with one change perhaps astr@ed®97 or 1998. Further enquiries are needed to
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clarify events. There might also have been eafpee-1976) changes to flows and lake water levels
(see Sanders 1991).

Yealering salinities show no significant trend owse period of monitoring. Salinities were
exceptionally high (‘hypersaline’) when depths wéreest, in 1979 and 1980. In subsequent years
they have been ‘brackish’ (1981), ‘fresh’ (1983) ‘saline’ (all other years, and in 1978). The
outcomes of the statistical analysis have beeniderably affected by the very high salinities resext

in 1979 and 1980, years when depths were excefiiidoer. Same-depth salinity comparisons might
yield different results.

Latest data: 2001-2003 data have become available since depamation and analysis for this report
began. Depths were lower, and salinities higher2001 and 2003 than in most of the 1990s.
Yealering was near-dry (September) to dry (Novemine2002.

Conclusion: Yealering’'s monitoring data do not provide comiy evidence that the lake’s depth
regime is changing. Statistical analyses indicatedignificant increase in salinities, howevelttter
analysis is warranted. Yealering is a Shire resamnd has significant recreational values for tioall
community. These will be reduced if salinitiesremse.

5.5.4.  Salinity not changing - depth decreasingvétland)

Nine Mile (depth decreases ‘very highly significant’; saljirihanges ‘not significant’)

November and September+November depths of Nine Btilew statistically significant downward
trends (Figure 31). This does not appear to betdugeclining rainfall, as this has not shown a
significant trend (though note that 1995 and 1988ual rainfall data for the nearest Meteorological
Station were not available for inclusion in the lggi&s). The decline in depths might be at leastlya
due to management intervention or a change in oanhproperties or activities, including water use.

September and November salinities have been ‘veshfthroughout the entire period (1981-2000) of
monitoring and have shown little seasonal (SeptentbBovember) or year-to-year variation.

Latest data: 2001-2003 data have become available since depamation and analysis for this report

began. Nine Mile depths were at record low lexkleng 2001-2003, thus continuing the downward
trend. Salinities were similar to those of preogdyears; except in 2001 (the year of lowest water
levels) when they were somewhat higher than usual.

Conclusion: Nine Mile’s monitoring data reveal a pronouncedd-term downward trend in depths
that has not been seen at any other SWWMP wetlaridglthe current program of monitoring. This
persistent trend does not appear to be due tondeglrainfall, though this possibility cannot yet b
entirely ruled out. Further investigation is negde determine the probable cause. Nine Mile $s al
unusual in that it has shown very little year-t@y&ariation in salinities, which are always veowl
Nine Mile has significant nature conservation val(#gaenscht al. 1988) which could be lost if depths
continue to decline.

5.5.5.  Salinity decreasing — depth increasing €tland)

Towerrinning (depth increases ‘highly significant’ to ‘very hig significant’; salinity decreases ‘significant’
to ‘very highly significant’)

September and November depths of Towerrinning wetten the range 0.5-1.2 metres from 1979 to
1981, but in 1982 suddenly increased to approxima@e metres (Figure 41). In subsequent years
(1983-2000) they have been within the range 3.0f3eres, except during 1986-1990 when they
dropped to a low (in 1987) of 1.6 metres.

The low water levels of 1979-1981 were said to be @ very low rainfall in those year&George &
Bennett 1994) and partial diversion of catchmeoivd, a situation which had been ongoing since the
1950s (Anon 1994). The lake filled in early 198&2aaresult of rain produced by Cyclones Errol and

! Figure 41 indicates that total annual rainfallreg two nearest Meteorological Stations was notqaatly low in 1980 or
1981, suggesting that this is perhaps too coansessure in some years. See Section 7.3 for agptodxe considered for
future reports.
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Bruno (George & Bennett 1994). Levels declined 986 and 1987 due to low rainfall in those years
and only partially recovered in 1988. UniversifiWdestern Australia researchers undertook a stfidy o
the lake’s condition in 1986, at the local Shireguest (Froend 1986; Froend & McComb 1991). In
1989 the Towerrinning Catchment Group was formksl.members pursued an idea (first put forward
by the Shire of West Arthur in 1979) of recapturiogv-salinity flows from Morlup and Cordering
Creeks to benefit recreational activities and reattonservation values of Towerrinning (Anon 1994).
In 1993 a rediversion structure was built and froran until 2000, water levels in Towerrinning
remained high despite several years (1994, 1991Q)26f low annual rainfall.

In 1994, Towerrinning’s outflow level was lowerewih 3.48 to 3.0 mCALM (George & Bennett
1994) to increase the rate at which salt is flusiheoh the lake. Salinities were little changedlLBB5,
however from 1996 to 2000 they were markedly lowlsn during the preceding decade and
comparable with the salinities that followed theofiling rains of 1982. The lake’s outflow level dan
varied by the addition or removal of one or motepsboards’ from the spillway structure.

Towerrinning is one of 25 ‘biological monitoring’etlands under the Salinity Strategy. Results of
water chemistry, groundwater, invertebrate, watdrlaind additional depth sampling in 1997-98 and
1999-00 are presented in Caleal. (2004), together with some earlier data from o#tadies. Three
plant community monitoring transects have beerbdéisteed at the margins of the lake and early result
have been reported by Gurredral. (1999) and Franket al. (2001).

Latest data: 2001-2003 data have become available since depapation and analysis for this report
began. Depths in 2003 were similar to those ofl12@00. In 2001 and 2002 they were lower, similar
to those of 1989 and 1990. Salinities during 220Q3 were within the range of 1981-2000 values.

Conclusion: Towerrinning’s 1979-2000 monitoring data provigeuseful record of lake depths and
salinities before and after remedial engineeringksaindertaken in 1993 and 1994. The Towerrinning
Catchment Group’s aims of lower salinities and bigivater levels in years of low rainfall have been
achieved to 2000. This lake has significant retweal and nature conservation values (Jaeesci.
1988) which warrant ongoing management attention.

5.5.6.  Salinity decreasing — depth not changingvéBands)

Bambun (depth changes ‘not significant’; salinity chantesy highly significant’)

There has been little year-to-year variation int8eyoer and November depths of Bambun during the
period of monitoring (1978-2000) and no significahinge long term (Figure 8).

Bambun salinities have shown a ‘very highly sigréfit’ decrease over the period of monitoring. Two
distinct periods are discernible. Salinities weigher in all years from 1979-1985 (range 1.1-1p§ p
compared with 1986-2000 (range 0.6-1.1 ppt). Aplanation for this decrease is not apparent from
the depth or annual rainfall data. It might haeerbat least partly due to alterations to surfamesf.
Correspondence from the Department of Agricultut®8@) and the Gingin Soil Conservation
Committee (1985) to the Department of Fisheries \fildlife / CALM appears to suggest that some
uncoordinated drainage works possibly affectingwfioto Bambun were previously undertaken.
Jaensctlet al. (1988) noted that Bambun received water from lattains as well as groundwater and
direct rainfall.

Latest data: 2001-2003 data have become available since dapmmtion and analysis for this report
began. Bambun depths were similar to those ofpadteding years (1979-2000). Salinities were
similar to those of most years from 1986 onward$iey show no signs of increasing to 1979-1985
levels.

Conclusion: Bambun’s monitoring data reveal a decrease inigab in the mid-1980s. While this is
not in itself of concern, it would be useful to mdiéy the probable cause of this decline. Bambaa h
significant nature conservation values (Jaemgcii. 1988).

1 This level was determined by D.R. Munro from adislrvey conducted by him in 1985 and reportedrogfid (1986).
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Chandala (depth changes ‘not significant’; salinity chanémgnificant’ to ‘highly significant’)

Chandala has shown little year-to-year variatio®@ptember and November depths and no significant
long-term trend (Figure 14).

Chandala salinities show a significant downwarchdravhen analysed for the entire period of
monitoring (1979-2000). Highest values (1.3-2.1) ppere recorded during 1980-1982. Salinities in
1979 (0.75, 1.2 ppt) were within the range (0.481ppt) of 1983-2000 records. There is no obvious
explanation for the relatively high values of 19B882. Local drainage works might have been a
contributing factor. Several efforts to divertile to or from the lake were apparently made in the
1950s and 1970s. Some of these were considetedsatpartially successful (Tingay & Tingay 1976;

DFW/CALM file)

Latest data: 2001-2003 data have become available since dapmmtion and analysis for this report
began. Chandala depths were similar to those att meeceding years (1979-2000). Salinities were
similar to those of 1979 and most years from 198®&ards. They show no signs of increasing to
1980-1982 levels.

Conclusion: Chandala’s monitoring data reveal salinity tretkist are similar to those of nearby
Bambun. Both had higher salinities in the earl@d®9than subsequently. Though these trends are not
in themselves of concern, they invite investigatioh more-complete understanding of the history of
attempts to drain water to and from the lake wdadduseful for management. In some years Chandala
has very significant nature conservation value asnaor breeding site for Straw-necked Ibis
Threskiornis spinicolliand other colonial nesting waterbirds (Jaeretchl. 1988; Jaensch & Watkins
1999).

Poorginup (depth changes ‘not significant’; salinity changf@ghly significant’ to ‘very highly significant’)

There is no significant long-term trend (1979-2000water levels of Poorginup, though there were
pronounced drops in 1986 and 1987 (Figure 33).

September and September+November salinities ofgitagr have shown ‘highly significant’ to ‘very
highly significant’ downward trends over the periofl monitoring. This might be related to the
significant upward trend in rainfall at the nearddtteorological Station, with increased rainfall
perhaps having a flushing effect in this instandéere were short-term increases in salinity in11,98
1982 and 1987, the last coinciding with the patéidy low water levels referred to above.

Latest data: 2001-2003 data have become available since depamation and analysis for this report
began. Poorginup depths fell dramatically in 26®$lightly less than those of 1986. They incrdase
somewhat in 2002 and returned to usual levels 082 Balinities jumped in 2001 to levels comparable
with those of 1982. In 2003 they fell again todEsvmost similar to those of 1996.

Conclusion: Poorginup’s monitoring data (to 2003) are inténgsin that they reveal long periods (up
to 12 years) of little change punctuated by tempo(a-2 year) sharp declines in depth and spikes in
salinity. Strangely, these troughs and peaks daahlveays coincide. There are similarities between
these data and those of Bambun and Chandala, singgéisat the higher salinity values of those
wetlands in the early 1980s are possibly withinrdogge of natural variation, as seems to be the aas
Poorginup.

Poorginup is part of the Byenup-Muir Ramsar Site\{@nment of Western Australia 2000; Wetlands
International 2002) and has high nature consemataues (Jaensdt al. 1988; Harvey 1996; Storey
1998; Gibson & Keighery 1999; DEH 2003) that wobk severely affected by salinisation. In 1996,
the Muir-Unicup wetland system (which includes Rypoup) was declared a Key Wetland and Natural
Diversity Recovery Catchment under SAP (Governnaéwestern Australia 1996a). This catchment
is now the subject of detailed hydrological invgations and management actions airimgdr alia at
maintaining and restoring natural depth and saglirégimes of Poorginup and other wetlands (DCLM
1998; Smith 2003; New in prep.). Transects havenbestablished through fringing and emergent
vegetation communities of Poorginup in order tonaixee relationships with wetland water levels and
salinity (Froend & Loomes 2001).
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5.5.7. Other wetlands with significant trends

Six wetlands showing statistically significant tdsnin depths (Station, Wannamal, Forrestdale) or
salinities (Logue, Beverley, Dobaderry) are notdssed in section 5.5 due to the relatively lovelev
of significance (p<0.05) of these trends. Congitien will be given to discussing them individuailty
future reports, if significant trends persist.

6. GENERAL ISSUES

Some general issues arise from the preceding pgeggenand discussion of results from 1977-2000
monitoring under SWWMP.

6.1 Start and end years and the influence of raitifa

Monitoring at 30 of the 41 wetlands selected fents analysis in this report began during a period
(1976-1979) of severe drought (Bureau of Meteorpld®95a) in south-western Austrdlia In
contrast, the late 1990s to 2000 was a period a&mormal rainfall. This particular combinatiom(f
analysis) of start and end periods can be expetttesult in more wetlands showing trends of
increasing depth and decreasing salinity than wdnalde been the case if start and end periods of
similar annual rainfall had been chosen, due tar¢fetionships that exist between rainfall, degthd
salinities. It is not surprising, therefore, teateral wetlands (see Table 1 and section 5.5) $tawen
depth increases that can be largely or entirelyfa@mx@d by differences in annual rainfall betweee th
start and end periods.

6.2 Potential for hidden trends

From a management perspective, it is particularipdrtant to be able to discover trends of concern
that might not be revealed by simple analysis bfak data (e.g. all salinity records). For exaepl
secondary salinisation can be masked, for somes ydeast, by the diluting effect of increasingeva
levels (resulting ifower salinities) during periods of increasing rainfalthe high variance of salinity
data from some wetlands can also result in trefd®cern not being detected by routine statistical
analysis. These issues were touched on in sebttomwhere the probable causes of highly significant
trends in depths and/or salinities of 17 of the widtlands monitored for 20 or more years were
considered. Here, comments were made in relattoroine wetlands to the effect that, whereas
analysis of all salinity data had not revealed ificent trends, comparisons of same-depth salwitie
appeared likely to do so. Visual examination afadaom the 24 wetlands not addressed individually
in that section suggests that same-depth comparisbByenup and Coyrecup data might also reveal
‘hidden’ trends of salinisation.

It is apparent from the discussion above and inphexeding section that same-depth or similar
analyses should be conducted on the data fromedlainds monitored for 20 or more years, in order to
test for salinisation as opposed to trends in galatlone.

Other trends of concern, such as increasing iniondde.g. due to increased runoff from cleared
catchments) or reduced inundation (e.g. due to rwexdraction or diversion), may also escape
detection for some years if analyses are restrittedll raw data. More sophisticated statistical
methods may need to be applied in future to sepatapth trends due to changes in rainfall from
trends due to other factors of possible concern.

6.3 Protocol for early detection of change

While one monitoring event is sufficient to revéiat a wetland’s depth or salinity has changedesinc
the previous monitoring event, it will usually takeveral monitoring events to identify statistigall
significant changes, i.e. trends, and perhaps lotigdetermine if these trends are outside pastdim
If the change is of a potentially threatening natitr is important that it be detected and respdride

1 1t should be noted, however, that south-westerriralia is a large region (700km N-S and E-W) anat,tleven in years of

widespread drought, some parts may experience highe average rainfall. This was the case dutiegsevere drought of the
late 1970s, when Esperance and nearby districeriexged some well-above-average rainfalls. Seledf a single, common,
start year or start year period therefore hasdffest on results overall than might be first thioug
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as soon as possible. On the other hand unwarraesmbnses should be avoided. It is therefore
desirable that a protocol be developed for detecéind appropriate response to potentially adverse
changes as revealed by SWWMP. Particular attentitmeed to be focussed on wetlands with high
conservation values potentially at risk. It isfprable, of course, that potential threats be ifledt
and forestalled before they are able to impact upetiands, however this does not obviate the need
for timely detection of within-wetland changes.

6.4 Period required to determine ‘normal’ hydrologal regimes

It is evident from the results presented in thjgoréthat September and November depths and $adinit
of south-west wetlands vary from year to yearsdme wetlands these variations have been very small
for the entire period of monitoring (i.e. for 20aye or more) and there has been no significanttren
over this period. It is tempting, in these casekast, to conclude that the period of monitorivas
been adequate, perhaps more than adequate, te tiedimormal’ September and November depth and
salinity regimes of these wetlands. There are, dleavever, other wetlands that have undergone
dramatic, short-term, apparently-natural changegejpth and/or salinity that have not occurred gt an
other time throughout the entire period of moniigri In these instances, some shorter or different
periods of monitoring would have missed these gquent, but highly significant, hydrological events.
These cases raise the possibility that some higjghificant, natural, hydrological events might pap
even less frequently than once every 20 or so yeed that longer periods of monitoring may be
required before the ‘normal’ regimes of these wettacan be properly and confidently described.

Wetland water levels are closely linked to climatearticularly rainfall and evaporation.
Meteorologists have studied climatic data for caafij using it to describe the ‘normal’ climate of
particular locations and regions, and searchingramds. Their findings are relevant to the stofly
normalcy and trends in wetlands.

Colls & Whitaker (1990 p151) quotEhe Meteorological Glossahas stating that climatic data are
usually determined over a period of about 30 yefhis, being regarded as a long enough period to
ensure that representative values for months msossaare obtained. However, as Gentilli (1995)
pointed out, a lot may depend upon which 30 yeaiogdds selected, as very significant changes may
happen to occur just outside the chosen periothb<e&it al. (1978) had similar thoughts and suggested:
‘With weather as variable as that in Australianfall records for 150 years and temperature recfords
50 years or more may be considered necessary adbqt@mdetermine and describe the climate’. If
150 years of rainfall records are required to dbecthe climate of a particular locality or regian,
seems reasonable to conclude that a similar nuofbgrars might be needed to adequately determine
and describe the hydrological regime of a wetlahtdse catchment includes or lies within that logalit
or region. In south-western Australia, a regionrelfatively reliable rainfall, 150 years could be
unnecessarily long, however a period of at leastrs¢ decades, perhaps more, does seem warranted.

6.5 A search for pre-SWWMP data

Average May-October (wet season) rainfall in son#stern Australia from 1976 to 2001 was 85-90%
of the preceding 50-year average (I0CI 2602Jhis reduction resulted in a sharp fall in stneffows
(IOCI 2002) and has no doubt impacted on the watezls and salinities of many wetlands across the
south-west. SWWMP monitoring began in 1977, twarganto the 26 year period of lower average
rainfall. Descriptions of ‘normal’ hydrological games that are based on SWWMP data are therefore
likely to be significantly different from descriptis based on the preceding 50 years or both periods
combined. This serves to illustrate the long tipegiods that are required to determine and describe
‘normal’ hydrological regimes. It also indicatebat understanding of these regimes could be
significantly enhanced by comparison of pre-197ewdevel and salinity data with the SWWMP
dataset. Except in the case of some wetlandsRexén (see Cake 1998), these early data (partigular
water levels) are relatively few in number and wWydscattered. Nonetheless their potential value
warrants efforts being made to locate them. Orterpial source (K.J. Wallace pers. comm.) is the
collection of verbatim transcripts referred to ian8ers’ (1991) paper analysing oral histories of

1 Not referenced, but almost certainly that publishgdhe U.K Meteorological Office feedn in 1991).

2 The cause of this decrease is not certain. It msghply reflect natural climate variability, ordbuld be a ‘greenhouse’ effect,
or perhaps a combination of both. Other factory ascglobal land use changes or ozone depletiohtralgo have contributed.
A similar, but less severe, dry period occurrethmearly 1900s (IOCI 2002).
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changes to Wheatbelt wetlands since the early 1908<hived files of several State government
agencies could also hold valuable records.

6.6 Land clearing and wetland hydrology

By 1969, some 13.77 million hectares (54%) of tbetls-western Australian agricultural region had
been cleared of native vegetation (Burvill 1979,v&omment of Western Australia 1996b). Cleared
areas included the catchments of many SWWMP wedland resulted in a rise in saline groundwaters
and extensive waterlogging. As a consequence, maathands were already showing the effects of
secondary salinisation and increased inundatiory Ibafore SWWMP monitoring began. Oral
histories collected and analysed by Sanders (1Bgfldate that Yealering, Nonalling, White Water,
Brown, Mears, Queerearrup and Beverley (Yenyenningje becoming saline and/or excessively
inundated in the 1930s; Coblinine in the 1940s;libom Taarblin, White Narrogin (Big White), Little
White and Coyrecup in the 1950s; Walbyring and Duidlng in the 1960s and Towerrinning in the
early 1970s. It follows that ‘no significant trénd water depth or salinity of individual wetlands
during the period of SWWMP monitoring does not resegily mean the wetland under consideration is
in pristine or near-pristine condition. In manyes, massive change had already occurred.

7. USES, RELATIONSHIPS, REPORTING AND SUPPLY OF SWWVIP DATA

This section provides an overview of past, pressemd potential future uses of SWWMP data,
relationships between SWWMP and other Salinity t8gna programs conducted by CALM with a
focus on wetlands, an outline of proposed futuporing and a contact point for supply of SWWMP
data.

7.1 Uses of SWWMP data

Data from SWWMP have been used by CALM personndl miade available to a variety of other
organisations and individuals over the past 26 syéar many purposes such'atetermining duck
hunting season specifications (Lane & Munro 1988pcumenting wetland conditions during
assessments of use by waterbirds (Jaeeseh. 1988); characterising wetlands (Hakseal. 1993);
documenting baseline conditions of wetlands (ANC¥3); confirming changes (Knott al. 2003);
assessing potential impacts (VRA 2002); investigatwater diversion (URS 2002), drainage and
saline water disposal (Dumbleyung) proposals; said water-balance studies (JDA 2002);
management planning (Hopkinson 2004); setting &infiiir water abstraction (Shark), insect control
(Bartleet al.1987) and aquatic recreational activities (Towening); assessment of wetland suitability
for aquaculture (Yellilup) and ecological study ($61981).

SWWMP data can be used in conjunction with resafitwetland bathymetry surveyo calculate the
changes in wetland water levels and salinities dnatlikely to result from specific drainage, disien,
extraction and evaporative basin proposals. The mecessary first step for prediction of impacts
biota. SWWMP data are also likely to prove us@iuletermining the flood mitigation role of specifi
wetlands and may contribute to ‘State of the Emvinent’ reporting.

7.2 SWWMP and other salinity programs of CALM

Six Natural Diversity Recovery Catchments have bestablished since SAP was initiated in
November 1996. In most cases the recovery iniBatfor these catchments and their wetlands provide
for more-intensive monitoring of water depth, séjinpH and nutrients than is currently undertaken
under SWWMP. Nonetheless, SWWMP data provide aaluable record of the state or condition of
these wetlands prior to recovery actions beingaiteti and ongoing SWWMP monitoring provides
contemporary data that can be directly compareti Wiese historical records. SWWMP data can
thereby contribute to assessments of the effeas®f management actions aimed at catchment and
wetland recovery.

! Only one reference example is given above for gachose. Where reports or other documentation @tresadily available,
only the wetland name is given. For a more-comgistef references in which use is made of SWWN\adsee Appendix 8.
2 Being undertaken by CALM, with DLI support, und&/8/MP and the Salinity Strategy.
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The 1997-2000 Biological Survey of the Wheatbeltiffkeryet al. 2004) involved,inter alia, a
survey of the aquatic invertebrates, waterbirds watland plants of 232 wetlands in the Wheatbelt
region of south-western Australia (see Hasal 2004). Seventeen of the 60 SWWMP wetlands that
were being monitored in 1996 were included in tleddgical survey and 35 biological survey wetlands
are now being monitored under SWWMP. Applicatidrttee results of the biological survey in the
selection of additional SWWMP wetlands has resulteda greater diversity of wetlands being
monitored.

All 25 biological monitoring wetlands (Calet al. 2004) established since 1997 under the Salinity
Strategy are included within the set of 100 wettandrrently monitored under SWWMP. SWWMP
has contributed to this ongoing program by prowden record of several key parameters (depth,
permanence, salinity, pH) affecting the plant antinal communities of 17 of these wetlands prior to
commencement of biological monitoring. Current mtamng under SWWMP contributes valuable
additional dathfor all 25 wetlands of the biological monitoringogram. SWWMP also provides and
maintains the depth gauge network used in the dicdd monitoring program and facilitates linkage of
vegetation transect and shallow groundwater elenat{Caleet al. 2004) to wetland water levels and
bathymetry, including outflow levels.

7.3 Future reporting

A primary objective of this report has been to pdevan overview of the data that have been coliecte
under SWWMP in the expectation that this will praxseful for managers of wetlands in south-western
Australia and for others with related responsiieidit and interests, particularly where these may
contribute to implementation of the Salinity Stggte The format of the report, in particular the
extensive use of figures, graphs and summary titatifias been strongly influenced by this objectiv

A report on results of pH (acidity/alkalinity) maoring of all 151 SWWMP wetlands from 1981 to
2000 is currently being prepared and is simildfioiat to the present report.

The 1981-2000 pH report will be followed in 2005 Bports on monitoring to 2004 of the depth,
salinity and pH of the 100 SWWMP wetlands that coré to be monitored under the Salinity
Strategy. Some additional analyses are proposettidad?005 reports. For example, salinity datanfro
selected wetlands will be analysed for trends amfs-depth’ salinities, that is, salinities recorgdégen
depths are within a narrow range or ranges noedosero. By this means, the exceptionally high
salinities that occur when many wetlands approaghess will be removed from the analyses, thus
reducing the variance of the salinity data anddasing the probability of detection of significant
trends.

Rainfall data will be analysed for long-term trefmsmonth as well as by year, as some months may
show opposing trends (Gentilli 1995) and this maglications for interpretation. Possible use of som
measures of rainfall intensity, for example thoseduby Gentilli & Bekle (1983) or Hennessy al.
(1999), will also be considered, given the influeraf intensity on catchment runoff and flows to
wetlands. It is expected that these additionaifadlianalyses will further assist in the interatéin of
wetland water level data and in ascertaining whesiignificant trends can be readily explained by
changes in rainfall alone. Where this is not thses further investigation may be recommended or
initiated” to determine the probable cause or causes anceargdial action that might be desirable.

7.4 Data supply

In addition to the proposed reports referred tovab&WWMP data for individual wetlands and small
groups of wetlands will continue to be made avadaio other organisations and individuals when
requested, as in the past. Requests should béledna jiml@calm.wa.gov.au. The Department is
also endeavouring to make some wetland data alailaé its website ww.calm.wa.gov.aJfrom
2006 onwards.

1 swwwmp monitoring is in September and November g@eln. Biological monitoring is in winter (Aug-Segpring (Oct-
Nov) and autumn (Feb-Apr) of every second yearg€ghl.2004).

The authors have a biological, not hydrologicahtland therefore do not propose to undertake interydrological
investigations on specific wetlands. Such studiesmore-properly undertaken by experienced hydrcéd professionals.
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Figure9: B
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Figure 10: BOYUP BROOK 18239 (KULICUP)
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Figure11: BRYDE
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Figure12: BYENUP
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4.  Salinities were determined by Dept. CALM (DCALBRd/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtibfor explanation.
5.  Year labels are positioned mid-yeat Jily).
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Figure13: CASUARINA

Annual Total
Rainfall mm

---A--- Badgebup

700

600

500

400

Rainfall
Trend

Not signif.
p=0.29

1978

1980

1982 1984

Depth mLD
25

1986

1988

1990

1992 1994 1996

1998

2000

Depth
Trends

15

SEP ONLY
Not signif.
p =0.262

0.5

NOV ONLY
Not signif.
p =0.156

0 +—db—

ot

1978 1980 1982 1984

1986

1988

1990

1994 1996

1998

2000

0 TrendCALM

A NUCALM

Salinity ppt
180

SEP & NOV
Not signif.
p =0.077

160

Salinity
Trends

140

SEP ONLY
Not signif.
p = 0.8522

100

80

T
|
1
[
|
1
120 !
|
|
|
|
|

60

40

20

]
=}

0

1978 1980 1982 1984

Notes:

1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only

1986 1988

1990

1992 1994

nearest Station was used in trend analysis.

Pwbd

values were Not Used in trend analysis; see sedtidfor explanation.

5.  Year labels are position

66

ed mid-yeat Jiily).

1998

2000

All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.
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Figure14: CHANDALA
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1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Figure15: COYRECUP
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nearest Station was used in trend analysis.

All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.

mLD = metres Local Datum = depth in metres &pest point in wetland.

Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU

values were Not Used in trend analysis; see sedtidfor explanation.
Year labels are positioned mid-yea¥ Jily).
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Figure 16: CRACKERS
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Figure17: DOBADERRY
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Not signif.
p = 0.404

Salinity
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SEP ONLY
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p =0.0717
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p =0.1266
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p =0.0164




Figure 18:
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Not signif.
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Figure19: DUMBLEYUNG
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Figure20: EGANU
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nearest Station was used in trend analysis.

All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.
mLD = metres Local Datum = depth in metres apest point in wetland.

Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.

Year labels are positioned mid-yea¥ Jily).
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p=0.24
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Trends

SEP ONLY
Not signif.
p = 0.054
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Increasing
p = 0.046

SEP & NOV
Increasing
p = 0.005
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Trends

SEP ONLY
Not signif.
p = 0.6225

NOV ONLY
Not signif.
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Not signif.
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Figure 21:
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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p =0.011
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Not signif.
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Not signif.
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Not signif.
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Figure22: GORE
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2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3.  Salinities were determined by Dept. CALM (DCALMd/or WA Chemistry Centre (WACC). NU

1992 1994 1996 1998 2000

values were Not Used in trend analysis; see sedtibfor explanation.
4.  Year labels are positioned mid-yea¥ Jily).
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Figure 23:

Annual Total
Rainfall mm
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Notes:
1. Rainfall data are from two nearest Meteoroldg8tations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. an&.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &peést point in wetland.
4.  Salinities were determined by Dept. CALM (DCALRd/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtibfor explanation.
5.  Year labels are positioned mid-yeat Jily).
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Rainfall
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Not signif.
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SEP ONLY
Not signif.
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NOV ONLY
Not signif.
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Not signif.
p =0.385
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Not signif.
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Not signif.
p =0.8179
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Not signif.
p =0.6742




Figure 24: JANDABUP
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
6.  For number of records considered sufficientfend analysis refer to section 4.7.
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Figure25: JERDACUTTUP
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1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.Ni@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4. Salinities were determined by Dept. CALM (DCALIsf)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5. Year labels are positioned mid-yeat Jiily).
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Figure 26: JOONDALUP
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Figure27: KWORNICUP
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
6.  For number of records considered sufficientfend analysis refer to section 4.7.
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Figure28: LOGUE
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mLD = metres Local Datum = depth in metres &pest point in wetland.

Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU

values were Not Used in trend analysis; see sedtidfor explanation.
Year labels are positioned mid-yea¥ Jily).
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Figure29: MOATES
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Rainfall data are from two nearest Meteoroldggtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.

All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.

mLD = metres Local Datum = depth in metres &pest point in wetland.

Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.

Year labels are positioned mid-yea¥ Jily).

For number of records considered sufficientfend analysis refer to section 4.7.
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Figure 30:

MUIR
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1. Rainfall data are from two nearest Meteorol ations, unbroken line indicates nearest. Onl
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nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
. alinities were determine ept. or emistry Centre .
4 Saliniti det d by Dept. CALM (DCALIsyd/or WA Ch try Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Figure31: NINEMILE
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres apest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
6.  For number of records considered sufficientfend analysis refer to section 4.7.
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Figure32: PLEASANT VIEW
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Rainfall data are from two nearest Meteoroldggtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.

All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.

mLD = metres Local Datum = depth in metres &pest point in wetland.

Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.

Year labels are positioned mid-yea¥ Jily).

For number of records considered sufficientfend analysis refer to section 4.7.
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Figure 33: POORGINUP
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mLD = metres Local Datum = depth in metres &pest point in wetland.

Salinities were determined by Dept. CALM (DCALBRd/or WA Chemistry Centre (WACC). NU

values were Not Used in trend analysis; see sedtidfor explanation.
Year labels are positioned mid-yea¥ Jily).
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All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.
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Figure34: POWELL
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
6.  For number of records considered sufficientfend analysis refer to section 4.7.
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Figure 35: SHARK
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Rainfall data are from two nearest Meteoroldggtations, unbroken line indicates nearest. Only

nearest Station was used in trend analysis.

All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.

mLD = metres Local Datum = depth in metres apest point in wetland.

Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU

values were Not Used in trend analysis; see sedtidfor explanation.
Year labels are positioned mid-yea¥ Jily).
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Figure36: STATION
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Rainfall data are from two nearest Meteoroldggtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.

All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.

mLD = metres Local Datum = depth in metres &pest point in wetland.

Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.

Year labels are positioned mid-yea¥ Jily).
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Rainfall
Trend

Not signif.
p=0.19

Depth
Trends

SEP ONLY
Not signif.
p =0.149

NOV ONLY
Not signif.
p=0.096

SEP & NOV
Increasing
p =0.029

Salinity
Trends

SEP ONLY
Not signif.
p =0.2180

NOV ONLY
Not signif.
p=0.1759

SEP & NOV
Not signif.
p = 0.0927
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Figure37: TAARBLIN
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Rainfall data are from two nearest Meteoroldggtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.

All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.
mLD = metres Local Datum = depth in metres &pest point in wetland.

Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.

Year labels are positioned mid-yea¥ Jily).
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Trend

Not signif.
p=0.81
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SEP ONLY
Not signif.
p =0.920
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Not signif.
p=0.87

SEP & NOV
Not signif.
p = 0.869

Salinity
Trends

SEP ONLY
Not signif.
p =0.9551

NOV ONLY
Not signif.
p= 0.6194

SEP & NOV
Not signif.
p = 0.6045




Figure38: THOM SONS
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1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only

nearest Station was used in trend analysis.

Pwbd

values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.
mLD = metres Local Datum = depth in metres apest point in wetland.
Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU

NOV ONLY
Not signif.
p= 0.0670

SEP & NOV
Increasing
p = 0.0045
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Figure39: TOOLIBIN
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.

mLD = metres Local Datum = depth in metres &pest point in wetland.

Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.

5.  Year labels are positioned mid-yeat Jiily).

6.  For number of records considered sufficientfend analysis refer to section 4.7.
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Rainfall
Trend

Not signif.
p =0.99

Depth
Trends

SEP ONLY
Not signif.
p = 0.596

NOV ONLY
Insuff. data

SEP & NOV
Not signif.
p =0.949

Salinity
Trends

SEP ONLY
Increasing
p = 0.0055

NOV ONLY
Insuff. data

SEP & NOV
Increasing
p = 0.0046

All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.




Figure40: TORDIT-GURRUP
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Notes:
1. Rainfall data are from two nearest Meteoroldg8tations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &peést point in wetland.
4. Salinities were determined by Dept. CALM (DCALIsd/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jily).
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Rainfall
Trend

Increasing
p =0.048

Depth
Trends

SEP ONLY
Not signif.
p =0.527

NOV ONLY
Not signif.
p=0.95

SEP & NOV
Not signif.
p=0.623

Salinity
Trends

SEP ONLY
Not signif.
p = 0.1955

NOV ONLY
Not signif.
p = 0.9024

SEP & NOV
Not signif.
p =0.2762
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Figure4l: TOWERRINNING
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Rainfall
Trend

Not signif.
p = 0.056

Depth
Trends

SEP ONLY
Increasing
p = 0.005

NOV ONLY
Increasing
p=0.002

SEP & NOV
Increasing
p =0.0001

Salinity
Trends

SEP ONLY
Decreasing
p =0.0123

NOV ONLY
Decreasing
p =0.0106

SEP & NOV
Decreasing
p = 0.0003




Figure42: UNICUP
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Rainfall data are from two nearest Meteoroldggtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.

All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.

mLD = metres Local Datum = depth in metres &pest point in wetland.

Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.

Year labels are positioned mid-yea¥ Jily).
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Rainfall
Trend

Not signif.
p=0.14

Depth
Trends

SEP ONLY
Increasing
p = 0.0001

NOV ONLY
Increasing
p=0.0007

SEP & NOV
Increasing
p =0.0001

Salinity
Trends

SEP ONLY
Not signif.
p =0.8674

NOV ONLY
Not signif.
p = 0.2209

SEP & NOV
Not signif.
p =0.3280
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Figure43: WALBYRING
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Notes:

1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
All depth and salinity data are from Sep. and&.Nmutine monitoring periods’ described in senti.3.
mLD = metres Local Datum = depth in metres &pest point in wetland.
Salinities were determined by Dept. CALM (DCALBKId/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Rainfall
Trend

Not signif.
p =0.99

Depth
Trends

SEP ONLY
Not signif.
p=0.217

NOV ONLY
Not signif.
p=0.34

SEP & NOV
Not signif.
p =0.153

Salinity
Trends

SEP ONLY
Not signif.
p =0.2531

NOV ONLY
Not signif.
p =0.1551

SEP & NOV
Not signif.
p =0.0551




Figure 44: WANNAMAL
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels indicate*July each year.
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Rainfall
Trend

Not signif.
p=0.52

Depth
Trends

SEP ONLY
Increasing
p =0.049

NOV ONLY
Not signif.
p=0.314

SEP & NOV
Not signif.
p =0.084

Salinity
Trends

SEP ONLY
Not signif.
p =0.8754

NOV ONLY
Not signif.
p = 0.5962

SEP & NOV
Not signif.
p =0.6112
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Figure45: WARDEN
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. an&.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALRd/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtibfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Rainfall
Trend

Not signif.
p=0.37

Depth
Trends

SEP ONLY
Not signif.
p =0.053

NOV ONLY
Increasing
p=0.045

SEP & NOV
Increasing
p = 0.004

Salinity
Trends

SEP ONLY
Not signif.
p =0.1839

NOV ONLY
Not signif.
p = 0.8528

SEP & NOV
Not signif.
p =0.2859




Figure 46:
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Notes:
1. Rainfall data are from two nearest Meteoroldg8tations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres apest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
6.  For number of records considered sufficientfend analysis refer to section 4.7.
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Figure47: YARNUP
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Figure48: YEALERING
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Notes:
1. Rainfall data are from two nearest MeteorologBtations, unbroken line indicates nearest. Only
nearest Station was used in trend analysis.
2. All depth and salinity data are from Sep. and.N@utine monitoring periods’ described in senti$.3.
3. mLD = metres Local Datum = depth in metres &pest point in wetland.
4.  Salinities were determined by Dept. CALM (DCALIs)d/or WA Chemistry Centre (WACC). NU
values were Not Used in trend analysis; see sedtidfor explanation.
5.  Year labels are positioned mid-yeat Jiily).
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Appendix 1: Monitored wetlands’ names, codes, coor

monitoring periods and monitoring status.

dinates, Local Government Authorities,

25 SSS

100 SSS (Biological
Wetland Name Code |Easting|Northing|Datum|Zone| L ocal Authority Period monitored Wetlands|Wetlands
Ace ACE | 7578606344590AGD84| 50Lake Grace 7/80 - 5/85
Albany 26385 ALB1 6059C06148434)AGD84 50Albany 5/81 - 5/85, 9/98 onwards Y
Albany 27157 ALB2 618770614733(1)AGD84 50Albany 3/80 - 5/85
Altham ALTH | 63442 630240(|AGD84 50Kent 7/80 - 11/91, 9/00 onwards Y Y
Anderson ANDE| 588673 6217155AGD84] 50 Tambellup 5/81 - 3/92, 9/00 onwards Y
Angove ANGO) 605684 6132427AGD84| 50Albany 11/79 - 5/85, 9/90
Ardath ARDA| 609070 644837%GDA94] 50Bruce Rock 9/99 onwards Y Y
Atkins Yate ATKI | 749930 6330350AGD84] 50Lake Grace 9/00 onwards Y
Bambun BAMB| 39475( 652268J)AGD84 50/Gingin 5/79 onwards Y
Bennetts BENN 742432 631450%AGD84] 50Lake Grace 9/92 onwards Y Y
Beverley BEVE| 5142966432611GDA94| 50Bev./Brook./Quairad. | 6/78 onwards Y
Biddy BIDD | 681980 6344720AGD84| 50Lake Grace 7/82 - 5/85, 9/91 - 1/93
Blue Gum BLUE 401230661518&)3DA94 50Moora 9/00 onwards Y Y
Boat Harbour BOA1| 5081(0%124812AGD84 50Denmark 8/91 onwards Y
Bokan BOKA| 549226 634985(0AGD84| 50Narrogin 7179 - 5/85
Boyup Brook 18239 | BOYUW469722 6257244%GD84 50Boyup Brook 9/80 onwards Y Y
Broadwater BROA 34105( 627328J)AGD84 50Busselton 11/85 onwards Y
Brown BROW| 559583 6397753AGD84| 50Corrigin 7/79 - 11/91, 9/97 onwards Y
Bruce Rock 30969 BRUC575000 647378%AGD84] 50Bruce Rock 5/82 - 5/85
Bryde BRYD| 669607 6308023AGD84| 50Kent 6/79 onwards Y Y
Byenup BYEN| 478382 6182380AGD84| 50Manjimup 6/77 onwards Y
Cairlocup CAIR 662380626666(1)AGD84 50Kent 9/80 - 5/85
Camel CAME| 58790( 620463(|AGD84 50/Cranbrook 8/80 - 5/85
Campion CAMP 627543 6554062AGD84] 50Nungarin/Merredin 3/79 - 11/91, 9/99 onwards Y Y
Capamaura CAPA 3929168691308AGD84] 50Carnamah 7/80 - 5/85, 3/90
Casuarina CASU 569588277311AGD84| 50Katanning 5/78 onwards Y
Chandala CHAN 400390 6514280AGD84] 50/Chittering 5/79 onwards Y
Chittering CHIT | 41393p6521142AGD84| 50Chittering 4/78 - 11/86
Clifton CLIF | 373900 6375950AGD84| 50Mandurah 11/85 onwards Y
Coblinine COBL| 564428630606]AGD84] 50Dumbleyung 6/79 - 11/91
Coomalbidgup CMBG349010 6267744AGD84]  51|Esperance 9/00 onwards Y Y
Coomelberrup COOM573072 6303109AGD84] 50Dumbleyung 5/78 - 5/85, 3/93, 9/97 onwawls Y
Corrigin 12900 CORR 603398 6413137AGD84| 50 Corrigin 7/82 onwards Y Y
Coyrecup COYR 577057 6268401AGD84| 50Katanning 5/78 onwards
Crackers CRA( 365596 657949TAGD84] 50Dandaragan 7/80 onwards Y
Cranbrook 25812 CRAN573570 6203270AGD84] 50/ Cranbrook 8/80 - 8/85
Cronin CRON| 760040 6413702AGD84] 50Kondinin 4/81 - 5/85, 11/95
Davies DAVI | 318851 6211558GDA94] 50Augusta-Margaret Rivet/91 onwards Y
Dobaderry DOBA 463091 6437231AGD84| 50Beverley 9/80 onwards
Dowerin DOWH 505691 6541492GDA94 50Dowerin 6/79 - 5/81, 9/99
Dulbinning DULB | 557359 6359026AGD84] 50Wickepin 7/79 onwards Y
Dumbleyung DUMB 56007( 6309874{5DA94 50 Dumbleyung/Wagin 6/79 onwards Y Y
Dundas 33113 DUNID39315( 6358504)AGD84 51|Dundas 11/79 - 11/91
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Appendix 1. Cont.

25 SSS
100 SSS (Biological
Wetland Name Code |Easting|Northing| Datum | Zone | Local Authority Period monitored Wetlands|Wetlands
Eganu EGAN| 391375 6680529AGD84 50/Coorow 7/78 onwards Y Y
Egret EGRE| 3796006314733AGD84 50Harvey 5/85 onwards Y
Ellen Brook ELLE | 408600 6486370AGD84 50 Swan 7/79 - 11/84
Eneminga ENEM 358547 659002(1)&GD84 50Dandaragan 7/80 - 11/91
Esperance 26410 ESP] 30497@26501&GD84 51|Esperance 11/81 onwards Y
Esperance 27768 ESP? 38865(681960&GD84 51Esperance 6/81 - 5/85
Esperance 27985 ESP3 38584(6809174}AGD84 51|Esperance 6/81 - 11/91, 9/00 onwards Y
Esperance 32128 ESP4 47099527836&%GD84 51Esperance 7/82 - 5/85
Esperance 32776 ESP% 438[146294455AGD84 51Esperance 6/81 - 5/85
Flagstaff FLAG | 523590 6291466AGD84 50Woodanilling 6/79 - 11/91, 9/97 onwards| Y
Forrestdale FORR 39990(13442034}AGD84 50/Armadale 11/77 onwards Y
Frasers FRAS| 5072 386542434GDA94 50/Dowerin 9/00 onwards Y Y
Gardner GARD| 60567( 612977&%GD84 50Albany 5/81 - 5/85, 9/89, 9/90
Gibb Road GIBB | 3974718 644151TAGD84 50/Armadale 9/92 onwards Y
Gingin 31241 GING | 3877336525564AGD84 50/Gingin 6/79 - 5/85
Gnowangerup 26264 GNO[L  63595619616(0AGD84 50 Gnowangerup 3/80 - 11/91
Gnowangerup 26569 GNOPR 6364 9625735(1)&GD84 50/Gnowangerup 7/82 - 5/85
Goonaping GOON 46180( 6443304?3DA94 50Beverley 9/00 onwards Y
Goorly GOOR| 503344 666480[{{3DA94 50Dalwallinu 9/00 onwards Y
Gore GORE| 3631626263531GDA%4 51Esperance 11/79 onwards Y
Gounter GOUN 672856 641304]AGD84 50Kondinin 7/80 - 11/91
Gundaring GUND| 546967 6315569AGD84 50Wagin 5/78 - 11/91
Guraga GURA| 363480 6585400AGD84 50Dandaragan 9/82 onwards Y
Harvey 12632 HARV| 386426 6348757AGD84 50Harvey 8/80 onwards Y
Hebitons HEBI | 345827 6806158GDA94 50Mullewa 9/00 onwards Y
Hinds HIND | 456858 659685%AGD84 50Wongan-Ballidu 6/79 - 11/91, 9/97 onwardg Y
Jandabup JAND| 3907906486829AGD84 50Wanneroo 4/78 onwards Y
Jasper JASP 3795P5%19024TAGD84 50Nannup 11/85 onwards Y
Jerdacuttup JERD| 2466[7624184%AGD84 51jRavensthorpe 11/79 onwards Y
Joondalup JOON| 3842[136487296AGD84 50Joondalup 4/78 onwards Y
Karakin KARA | 354261 6563662AGD84 50/Gingin 5/79 - 5/85, 9/87
Kent 29020 KENT| 676818 630726]JAGD84 50Kent 9/80 - 5/85, 9/00 onwards Y
Kondinin KOND | 61204% 6404002GDA94 50 Kondinin 6/79 - 11/91
Kwobrup KWOB| 593360 6267500AGD84 50Kent 6/79 - 11/91
Kwornicup KWOR| 538284 617614JAGD84 50/Plantagenet 11/79 onwards Y
Little White LITT 541321 6347413AGD84 50Narrogin 7/79 - 11/91, 9/97 onwards| Y
Logue LOGU| 321121 6695889AGD84 50 Carnamah 5/79 onwards Y Y
Maringup MARI | 426551 6144692GDA94 50Manjimup 6/91 - 9/99, 9/00 onwards Y
Martinup MART | 516458 6290003AGD84 50Woodanilling 6/79 - 11/91, 9/97 onwards| Y
McLarty MCLA | 379224 6379374AGD84 50Murray 11/93 - 11/94, 9/96 onwards Y
Mears MEAR| 533104 6433898AGD84 50/Brookton 6/78 - 11/91, 9/97 onwards| Y
Mettler METT | 64628p 617196[|)AGD84 50Albany 9/82 onwards Y
Miripin MIRI | 518158 6288702AGD84 50Woodanilling 6/81 - 5/85, 5/92
Moates MOAT| 600874 6131559AGD84 50Albany 11/79 onwards Y
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Appendix 1. Cont.

25 SSS
100 SSS |Biological
Wetland Name Code |Easting|Northing | Datum | Zone | Local Authority Period monitored Wetlands| Wetlands
Mollerin MOLL | 554031 662529]AGD84 50Koorda 7/80 - 5/85
Mortijinup MORT | 373540 6259270AGD84 51Esperance 9/00 onwards Y
Mount Le Grand MLGR 41893( 624003&)6\GD84 51Esperance 9/00 onwards Y
Mount Marshall 2668fMTMA | 560816 6579513AGD84 50Mt Marshall 7/81 - 11/91
Muir MUIR 470860 6184900AGD84 50Manjimup 11/79 onwards Y
Mungala MUNG 39505( 652125(|)AGD84 50Gingin 6/79 - 5/85
Murapin MURA| 517630 6289374AGD84 50Woodanilling 6/81 - 5/85
Murray 24739 MURR 378648 6381883AGD84 50Murray 9/80 - 5/85
Nambung NAMB| 39445( 652175(iﬁGD84 50Gingin 6/79 - 5/85
Ngopitchup NGOP| 531580 624254(|)AGD84 50Broomehill 9/00 onwards Y
Ninan NINA | 467088 6575665%AGD84 50Wongan-Ballidu 7/78 - 11/91, 9/97 onwards Y
Nine Mile NINE | 385418 637628VAGD84 50Murray 6/81 onwards Y
Nonalling NONA| 557249 6400137AGD84 50Corrigin 7/79 - 5/85
Noobijup NOOB| 48072% 619250%AGD84 50Cranbrook 9/00 onwards Y Y
Noonying NOON| 542474 6497793AGD84 50Tammin 6/79 - 11/91, 9/97 onwards Y
North Parriup NPAR| 281440625008%AGD84 51Ravensthorpe 9/00 onwards Y
Owingup OWIN | 50712P 612665(0AGD84 5QDenmark 7/91 onwards Y
Pabelup South PABH 72563(5222124)&GD84 5QJerramungup 9/00 onwards Y
Pallarup PALL | 756745 6322254)&GD84 5(Lake Grace 7/80 - 11/91
Parkeyerring PARK 5332‘20630729$AGD84 5QWagin 5/78 - 11/91, 9/97 onwards Y Y
Pillenorup PILL | 601310 618768&)6\GD84 5QPlantagenet 9/00 onwards Y
Pinjarrega PINJ | 395272667043]AGD84 50QCoorow 5/79 - 11/91
Plantagenet 25386 PLAN 59772®176630AGD84 5QPlantagenet 11/79 - 5/85, 11/94 - 11/96
Pleasant View PLEA| 6083856145281AGD84 5QAlbany 11/79 onwards Y Y
Poorginup POOR 4764P56177093AGD84 5QManjimup 6/77 onwards Y
Powell POWE]| 567380 6124950AGD84 50Albany 6/81 onwards Y
Queerearrup QUEE 5212446291517TAGD84 50Woodanilling 10/78 - 5/85, 9/88
Range Road Yate RANG665930 627501%AGD84 50Kent 9/00 onwards Y
Red (Bruce Rock) REDB 6024{196436959AGD84 50Bruce Rock 7/81 - 5/85, 9/00 onwards| Y
Red (Manjimup) REDM 468450 6189430AGD84 50Manjimup 11/81 - 11/91
Ronnerup RONN 74402( 631763(|)AGD84 5(0Lake Grace 9/00 onwards Y Y
Shark SHAR| 394588 626307%AGD84 51Esperance 11/79 onwards
Shaster SHAS| 287080625055(0AGD84 51Ravensthorpe 11/79 - 11/91
Station STAT | 402696 625924TAGD84 51Esperance 3/80 onwards Y
Streets STRE| 4023[11661473]1AGD84 50Moora 10/78 - 11/91
Taarblin TAAR | 55130p 6350370AGD84 50Narrogin 5/78 onwards Y
Thomsons THOM 389412 644138%AGD84 5QCockburn 11/78 onwards Y
Toolibin TOOL | 557658 6357270AGD84 50QWickepin 5/78 onwards Y Y
Tordit-Gurrup TORD| 476227 6179473AGD84 50Manjimup 6/77 onwards Y
Towerrinning TOWE| 480710 628389%AGD84 50QWest Arthur 12/77 onwards Y Y
Twin Swamps TWIN| 406430 6489973AGD84 50Swan 7/79 - 11/84
Unicup UNIC | 474444 6200043GDA9%4 5QCranbrook 9/80 onwards
Varley VARL | 724430 6379670AGD84 5QKulin 6/81 - 11/91, 9/00 onwards| Y
Wagin 2088 WAGI 53326{6 631187$AGD84 5QWagin 7/82 - 5/85
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Appendix 1. Cont.

25 SSS
Biological
Wetland Name Code |Easting| Northing | Datum |Zone| Local Authority Period monitored Wetlands| Wetlands
Walbyring WALB | 555519 635525%AGD84 5QWickepin 7179 onwards
Wallering WALL | 395570 6521440AGD84 50Gingin 7/81 - 5/85
Walyormouring WALY| 488051 655439]AGD84 50Goomalling 7178 - 11/91, 9/97 onwards Y
Wannamal WANN 409509 655655TAGD84 5QGingin 7/78 onwards
Warden WARD 396833 6257473AGD84 51Esperance 11/79 onwards
Wardering WARG 523339 629023(0AGD84 50Woodanilling 5/78 - 11/91
Warrinup WARR| 523536 6199426AGD84 50Cranbrook 3/80 onwards
West Arthur 5456 WEST 496500629308]AGD84 50QWest Arthur 8/80 - 11/91, 9/97 onwards
Wheatfield WHEA 40092% 625868(0AGD84 51Esperance 9/00 onwards Y
White (Albany) WHIA | 60627D 615232(iﬁGD84 50Albany 6/81 - 5/85, 9/98
White (Narrogin) WHIN| 542558 634737(|)AGD84 50Narrogin 6/81 - 5/85, 9/97 onwards
White Water WHIW,| 558738 6399922AGD84 50Corrigin 6/81 - 11/91, 9/97 onwardg
Wild Horse WILD | 473600 627330Q0AGD84 50QWest Arthur 6/81 - 5/85
Wilson WILS | 382396 6189431GDA94 50Manjimup 5/91 onwards
Yaalup YAAL | 647441 6263829GDA94 50Kent 7/82 onwards Y
Yarnup YARN | 487307 6196536AGD84 50Cranbrook 9/80 onwards
Yarra Yarra YARR| 379896 6726844AGD84 5QCarnamah 7/81 - 5/85, 9/97 onwards
Yealering YEAL | 55853p 6393399AGD84 5QWickepin 6/78 onwards
Yellilup YELL |686966 620131%AGD84 5QJerramungup 11/85 onwards
Yurine YURI | 385028 6543449AGD84 50Gingin 5/79 - 11/91
Notes:

1. This table includes all wetlands that have bregularly monitored at any time since commenceroéttie F&W /
CALM South-West Wetland Monitoring Program in 19%@rted by wetland name.

2. Wetland monitoring was conducted every secondtin@an, Mar, May, Jul, Sep, Nov) from May 198 May 1985
and twice-yearly (Sep, Nov) prior to and after ttoatr-year period.

A few wetlands have been monitored more freduéot short periods of time.
Coordinates are of the benchmark locations dt e&tland.

Boyup Brook 18239 is also known as Kulicup Swamgp @orrigin 12900 as Paperbark Swamp.

3
4,
5. Un-named wetlands are identified by Local Auitycend Reserve No. (e.g. Albany 26385).
6
7

The ‘100 SSS Wetlands’ are the 100 wetlandsgointinely monitored by CALM for depth, salinifyH and nutrients
under the State Salinity Strategy.

8. The ‘25 SSS Biological Wetlands’ are the 25 watkabeing intensively monitored by CALM for biolegl and other
(chemical) attributes under the State Salinityt8tha

9. ‘Period Monitored’ is described by the first dadt records (for any parameter) of discrete pisriof monitoring.
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Appendix 2: September depths (years monitored, yea

rs dry, means, percentiles, ranges,

variability, trends) of all 151 monitored wetlands (metres).
Variability
Years measured (75%-25%)
Code (=n) DRY/BD | n | Mean | Min | 10% [25% [50% | 75% | 90% | Max | /50% |[pvalue| Trend
IACE 80-84 80 0.08 0.00 0/08 0.15
ALB1 81-84,98-00 0.66 0.25 0/68 0.94
ALB2 80-84 0.88 0.5 0.9 1/10
ALTH 80-91,00 1B 041 0. 0Jl12 021 Q.33 1.33 1.00
IANDE 81-91,00 12 1.10 0.25 066 103 1.49 .29 0.81
IANGO 81-84,90 5 209 1.83 1/95 2.79
IARDA 00 1 128 1.23 1.23 123
ATKI D0 1 4.67 4.6 4.67 4.67
79,81,83-93,96-
BAMB 00 1§ 250 2.4p 247 250 252 2,65 Q.02
BENN 95,97-00 5 1.15 0.08 0J80 2.84
BEVE 79-00 2p .37 0Jr4 0]95 12445 185 [.91 |2.49 0.62468 None
BIDD 82-84 0.4 .4 0.26 0]92
BLUE 00 ] 0.8 0.81 B1 081
BOAl 92,93,95-00 8 12 098 1]16 1.21
BOKA 79-84 79 b 0.54 0.00 0.p0 160
80, 82, 86,
BOYU 80-92,95-00 87 19 0.1 0.0p 0.08 0.17 0.p2 0}76 Q.82
BROA 86-97,99-00 14 0.92 0p7 085 Q.94 0.96 1.14 0.12
BROW 79-91,97-00 80 |7 0.4 0j00 g.40 0.97 (.49 2.08 21.1
BRUC 82-84 ¢ 122 1.18 1p1 1,27
79, 80, 85,
BRYD 79-00 86, 95, 96 22 0.81 0.0 000 0[01 Q.65 168 [1.97 |2.03 2.97138 None
BYEN 79-92,94-00 21 2381 142 204 220 242 P49 |2.54542. 0.12 0.358 None
CAIR 80-84 b 0.11 0.04 0.08 0[25
CAME 80-84 b 0.29 0.10 0.B5 0[38
CAMP 79-91,99-00 80 15 0.p9 0J00 0.29 0.40 0.77 1.70 01l.2
CAPA 81-84 4 0.64 0.18 0.J70 0}96
CASU 79-00 79 22 1.09 0.p0 025 081 1.20 1.35 [1.61 |2.25 5 0.9.262 None
CHAN 79,81,83-00 20 094 09 0{84 (090 0.94 p.99 ([1.02021. 0.10 0.106 None
CHIT 79-85 i 1.30 0.80 1.80 1|67
CLIF 86-92,94-00 14 441 4.0 4|30 4.43 4.49 .68 0.04
CMBG 00 | 3.00 3.09 3.09 3J09
COBL 79-91 1B 2.13 D7 148 2|78 3.38 4.80 0.68
COOM 79-84,97-00 10 0.91 0J06 0.68 1.07 1.13 1.53 0.42
82-92,95,97,99-
CORR 00 85, 87, 97 18 0.85 .00 076 095 111 1.53 0.37
COYR 79-00 2P 1.33 .07 0/10 0[51 1.39 2.02 PR.42 |[2.60 1.081% None
CRAC 81-00 20 1.09 JO 095 111 118 1.24 [1.28 |1.33 0.01009 Increasin
CRAN 80-84 5 0.24 0.14 0.p0 045
CRON 81-84 83 4 0.18 0.p0 0[14 Q.45
DAVI 03-00 4.72 4.53 4.73 4.88
DOBA 80-00 80 21 0.92 041 0{46 Q.52 .59 D.66 [0.82 50.D.178 None
DOWE 79-80 0.13 A1 013 015
79-80, 85-
DULB 79-00 87, 89, 95 22 .58 0.p0 0400 0[O0 Q.83 0.89 pP.90 |1.39 1.006% None
DUMB 79-00 22 .70 0.05 0.B9 069 174 2.60 B.28 4.19 1.1m728 None
DUND 80-89,91 80, 82,91 11 0/13 0L00 0.03 0.16 [0.17 340. 0.8¢
EGAN 79-00 80 22 205 0.0 1,03 177 244 264 PR.74 |2.87 6/0.8.054 None
EGRE 85-92,94-00 90, 94 15 039 Q.00 D.23 0.34 |0.64 50.7 1.21
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Appendix 2: Cont.

Variability
Y ears measur ed (75%-25%)
Code (=n) DRY/BD | n [Mean| Min | 10% | 25% |50% | 75% | 90% |Max| /50% p value| Trend
ELLE 79-80,82-83 4 042 0.B9 041 g.45
ENEM 81-91 1L 177  0.29 1p81.60 2.58 2.75 0.81
82-83, 85,
ESP1 82-00 96 19 0.6y 0.90 0.040.59 1.00 2.35 1.63
ESP2 81-84 81-82 4 0,3 0j00 Q.03 D.05
ESP3 81-91,00 12 040 0j03 g.08.19 0.18 0.21 0.50
ESP4 82-84 82-83 042 0joo Q.00 D.37
ESP5 81-84 81 4 0.05 0j00 0.04 A2
FLAG 79-91,97-00 17 041 0.0 0{38.55 0.88 1.81 0.91
FORR 81-91,93-00 P3 0.J/6 0J27 (.46 6679 0.82 1.12 1.19 0.21 0.04f Decreasing
FRAS 00 L 125 1.25 1p5 1}25
GARD 81-84,89-90 6 223 2j0 2|18 2.39
GIBB 92-00 D 070 046 0.74 0]96
GING 79,81,83-84 4 222 20 2127 2.35
GNO1 80-91 80-81, 85 12 027 000 Q.00.17 0.2y 1.00 1.47
GNO2 82-84 82, 84 3 0.2 0Jjoo 0.00 .35
GOON
GOOR 00 1 0.9 0.69 0,69 0,69
GORE 80-00 21 149 0p8 095 12153 179 1.89 2.10 0.3§ 0.390 None
GOUN 80-91 85 12 053 0.p0 0/19.2§ 0.52 1.97 1.19
GUND 79-91 1B 149 0.62 1/21.56 1.80 2.36 0.44
GURA 82-00 1p 1.2 0.20 0851.74 2.2 3.00 0.79
HARV 80-92,94-00 20 129 0.2 097 109.24 152 1.68 1.90 0.35 0.498 None
HEBI 00 00 ] 0.00 0.00 0.p0 0Jo0
HIND 79-91,97-00 7 1.00 0.p5 0/39.58 1.26 4.45 1.6
JAND 81-00 2D 123 095 1p3 1j09.23 134 145 154 0.20 0.17f None
JASP 86-00 15 9.63 9p1 9/58.6§ 9.72 9.79 0.01
JERD 80-00 21 177 0p5 0/53 08258 282 345 4.45 127 0.814 None
JOON 81-00 20 3.05 2p2 2|77 298.03 3.12 3.36 3.7 0.07 0.276 None
KARA 79-84,87 y 105 0.90 1.p0 1}19
KENT 80-84,00 80, 84 6 0.2 0Jjo0 0.07 0.44
KOND 79-91 183 0.78  0.07 0.250.31 1.0% 2.60 2.58
80-81, 86-

KWOB  [79-91 87 13 048 0.0 0.000.34 0.85 1.22 2.43
KWOR  |80-92,95-00 19 049 o0J14 0129.43 0.64 1.24 0.81
LITT 79-91,97-00 17 040 0.p8 0/400.79 0.98 1.48 0.73
LOGU 79-00 90, 94 32 102 0/00 0j10 Q.28.64 141 2.17 4.03 1.74 0.252 None
MARI 05-00 6 648 6.28 6.50 6.59
MART 79-91,97-00 17 085 0.04 0/510.73 1.2y 1.94 1.04
MCLA 94,97-00 b 124 0.83 1.p2 1|59

79-80,82-91,97-
MEAR 00 80 16 1.03 0.00 0.650.97 1.36 2.36 0.73
METT 82-92,95-00 96 17 050 0/00 0.2D.53 0.67 1.29 0.87
MIRI 81-84 4 08p 060 0.6 1,33
MLGR 00 1 183 1.83 1.83 183
MOAT  [80-92,95-00 19 454 1 4/464.51 4.5¢ 4.82 0.07
MOLL 80-84 80-82 b 0.01 0.00 0]05
MORT 00 | 34p 345 3.45 3/45
MTMA  B1-91 87,90-91 12 0.]0 0.p0 0/010.02 0.06 0.81 2.50
MUIR 80-92,94-00 20 084 0p53 061 06886 1.00 1.03 1.08 0.37 0.014 Increasing
MUNG  |79-81,83-84 5 0.56 0.26 0/57 g.88
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Appendix 2: Cont.

ne

Variability
Y ears measur ed (75%-
Code (=n) DRY/BD | n [Mean| Min |10% | 25% [50% | 75% | 90% | Max [25%) /50%| p value| Trend
MURA 81-84 4 0.8b 0.37 0.88 1{27
MURR 80-84 5 0.0 0.50 0.60 0}71
NAMB 79-81,83-84 5 0.49 0.20 0|55 Q.80
NGOF 00 1 0.2p 0.29 0.29 029
NINA 79-91,98-00 16 1.44 0.80 1/01 1438 1.99 P.54 0.71
NINE 81-92,94-00 19 1.37 0.65 1/10 1.35 1.64 R.05 0.40
NONA 79-84 6 0.94 0.36 0.p1 1|62
NOOB 99-00 ?  1.538 1.44 1.53 1|63
NOON 79-91,97-00 80 17 V8 0400 0,27 Q.90 1.28 1.42 1.12
NPAR 00 1 058 0.58 0.58 0,58
OWIN 92-93,95-00 8 1.67 1.5 1|66 1.78
PABE 00 00 L 0.J0 0.00 0.00 0100
82-83, 85-
PALL 80-87,89-91 86, 91 11 0.08 0.00 0.p0 0/04 Q.05 (.08 1.25
PARK 79-91,97-00 17 D2 005 050 1.05 143 2.30 0.89
PILL 00 1 0.38 0.38 0.38 0.38
PINJ 79-91 87 13 1.18 0.p0 0|59 1.05 2.17 R.45 1.50
PLAN 80-84,95-96 7 0.%5 0.B9 0]59 Q.64
PLEA 80-92,95-00 19 0.92 0.20 072 Q.93 1.16 1.60 0.47
POOR 79-92,94-00 P2 055 002 Q.43 D.50 D0.59 |0.64 [0.702 O. 1.0 0.350 None
POWE 81-92,95-00 18 057 0|35 Q.43 (.53 D.70 0.98 0.51
QUEE 79-84,88 7 147 0.p9 1173 3.09
RANG 00 | 1.4p 1.42 1.42 1/42
REDB 81-84,00 5 0.09 0.p1 0/09 Q.18
REDM 82-91 10D 1.07 10 032 0{46 211 2.55 3.89
RONN 00 1 2.16 2.16 2.16 2|16
SHAR 80-00 21 2.15 144 183 1|91 212 243 Pp.48 |257 0.Z5340 None
SHAS 80-91 12 048 0.03 0j28 041 0.56 1.13 0.68
STAT 80-00 21 0.9 0.13 0.8 0{68 Q.70 .73 Dp.75 10.79 0.0¥.149 None
STRE 79-82,84-91 80, 82 12 0}72 Q.00 D.12 0.67 |1.40 514 191
79-80, 86,
TAAR 79-00 89, 00 22 037 0.00 0.0 0.05 0.p7 0{38 0.85 2.38 1.22 0.920 No|
THOM 81-00 20 1.09 0.45 0.p9 0/89 101 124 158 [2.03 0.35350 None
79-80, 85-
[TOOL 79-94,96-00 87, 89, 00 21 0.86 0.p0 000 000 Q.80 1.36 [1.88 |2.48 1.705960. None
TORD 79-92,94-00 22 2.50 141 198 249 254 [2.70 [2.892 2. 0.0 0.527 None
TOWE 79-92,95-00 20 2.y4 0J62 1119 4.33 B.17 [3.29 |[3.5979 3. 0.3 0.00b Increasin
TWIN 79-80,82-83 4 0.16 0.13 0{16 0.21
UNIC 80-92,94-00 20 1.16 0.p5 0{33 (0.61 1.32 .71 ]1.94082. 0.83 0.0001 Increasing
VARL 81-91,00 85 12 0.15 0.00 007 0{10 Q.12 D.92 0.50
WAGI 82-84 0.86 0.37 0.y4 1/48
WALB 79-00 79-80 2p 0.98 0. 0.19 0|27 (.51 96 [1.06 [1.28 1.3 0.21fy None
WALL 81,83-84 B 0.97 0.48 1.19 1|24
WALY 79-91,97-00 80 17 0.61 0.0 0{22 0.63 0.82 .44 50.9
WANN 79-00 22 1.49 0.99 1.89 144 1151 159 1.62 [1.86 0.10.049 Increasin
WARD 80-00 20 1.33 0.25 0.56 0j87 110 150 2.26 [2.90 0.57.053 None
WARG 79-91 1B 0.94 0.2 067 1{16 1.20 1.34 0.46
WARR 80-92,95-00 82, 87 19 0[39 0,00 0.23 0.30 [0.52 51.1 0.97
WEST 80-91,97-00 87 16 059 0[00 0.21 0.65 D.97 1.17 711
WHEA 00 1 2.0p 2.06 2.06 2/06
WHIA B81-84,98 83 b 0.42 0.00 010 0,67
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Appendix 2: Cont.

Variability
Y ears measur ed (75%-25%)
Code (=n) DRY/BD Mean| Min | 10% | 25% |50% | 75% | 90% | Max /50% p value| Trend

WHIN 81-84,97-00 97 8 0.47 -0.p1 0.14 2.15
WHIW  181-91,97-00 85 15 0.51 0.p0 0.08 0.14 0.7 2.0 5.0(
\WILD B1-84 4 0.76 0.28 0.74 1.25
WILS 92-00 D 3.80 3.50 3.9(¢ 3.94
'YAAL 82-91,94-00 86-87 19 144 0.p0 0.76 1.44 2.0 3.08 0.9¢
YARN 80-92,94-00 20 1.05 0o.10.8 1.08 107 114 1.1y 1.21 0.1 0.048 Increasing
YARR 81-84,97-00 8 0.31 0.19 0.23 1.01
YEAL 79-90,97-00 22 1.68 0.160.97 136 1.81 2.09 225 240 0.4q 0.031 Increasin
YELL 86-92,95-00 13 3232 1.8 2.62 3.18 4.3( 4.84 B4
YURI 79,81,83-91 11 150 0.87 112 1.65 1.93 219 0.49
Notes:

1. All data on which this Appendix is based werbemted during the September ‘routine survey perithaat is, within the
nine-day period commencing on the second SaturfiSgtember each year.

No o~

Depths are in metres, at deepest point in eatland.
‘Dry/BD’ means Dry (lake was dry when visited)Believed Dry (lake was not visited but believed&dry).
25% and 75% percentiles calculated whez€lf.
10% and 90% percentiles calculated wheze20.
Variability calculated using (75% - 25%) / 50%.

p value from regression analysis performed uSiA§ on wetlands witk 20 years of September or November depth
data.

Depths and Salinities of Wetlands in South-Western Australia: 1977 - 2000

109



Appendix 3: November depths (years monitored, year

s dry, means, percentiles, ranges,

variability, trends) of all 151 monitored wetlands (metres).
Variability
Y ears measur ed (75%-25%)
Code (=n) DRY/BD | n | mean | min |10%| 25% | 50% | 75% | 90% | max /50% p value| Trend
IACE 80-84 80,82,83 5 0.01 0.0q 0.0( 0.0B
IALB1 81-84,98-00 7 0.60 0.1§ 0.64 0.84
IALB2 80-84 0.81 0.59 0.77 1.1p
81-82,85-
IALTH 81-91,00 87,89,00 1p 0.2 0.0d 0.00 0.00 0.34 1.07 Undefined
IANDE 81-91,00 12 09§ 0.14 053 096 1.34 2.12 0.84
IANGO 79,81-84 1.94 1.81 1.88 2.11
IARDA  [99-00 1.24 0.89 1.24 1.6D
ATKI D0 1 4.40 4.40 4.4( 4.4D
BAMB 79-94,97-00 21 233 220223 22y 233 237 2.44 2.47 0.04 0.06Blone
BENN 95,97-00 99 5 0.9 0.0Q 0.57 2.48
BEVE 79-00 94 22 1.19 0.000.57 0.76 129 1.64 1.68 1.72 0.68 0.7[Rlone
BIDD 82-84 3 0.3¢ 0.05 0.11] 0.74
BLUE 99-00 99 2 0.2§ 0.00 0.29 0.5p
BOALl 92-00 D 1.03 0.96 1.0] 1.1p
BOKA 79-80,82-84 79 5 0.39 0.00 0.2(¢ 1.34
81-82,85-
87,89,94-
BOYU 80-00 95,97 2] 0.14 0.000.00 0.00 0.07 0.13 0.27 0.65 1.86 0.36Blone
85-91,93-97,99-
BROA 00 14 0.71 0.57 0.67 0.71 0.78 0.84 A5
BROW |79-91,97-00 80,85-87 17 0.74 0.04 0.08 0.7 1.25 .p6
BRUC 82-84 B 1.0 1.0 1.07 1.08
79-82,85-
BRYD 79-00 87,95-96,99 22 0.7 0.000.00 0.00 0.43 148 1.82 1.89 3.44 0.16Blone
BYEN 79-93,95-00 241 2.2 1.28§2.01 22y 234 241 2.45 2.48 0.06 0.48Blone
CAIR 80-84 80-84 5 0.00 0.0q 0.0(¢ 0.0D
CAME 80-84 81 b 0.1 0.0Q 0.17 0.3
79-80,83,85-
CAMP 79-91,99-00 87,91 15 0.36 0.00 0.00 0.21 0.61 1.47 2.0
CAPA 80-84 80,82 5 0.33 0.0Q 0.36 0.70
CASU 79-94,96-00 79,87 P2 0.7§ 0.000.08 0.64 095 0.99 1.06 1.21 0.37  0.15Blone
CHAN 79-00 2P 0.74 0550.70 0.74 0.77 0.81 0.820.89 0.09 0.67MNone
CHIT 79-84 i) 1.4 1.31 1.43 1.4p
CLIF 85-00 1y 4.33 4.09 420 435 4.4 4.55 0.p5
CMBG 99-00 P 2.7 2.64 2.76 2.88
COBL 79-91 1B 2.64 0.91 1.27 260 3.22 5.06 0.5
COOM  |79-84,98-00 79-80 10 0.73 0.0( 0.45 0.8y 0.95 1.31 0.p7
CORR 82-92,94-00 85,87,98 19 0.69 0.0d 053 0.76 0.99 1.21 0.p1
COYR 79-00 79,87 7 1.1§ 0.000.010 0.2% 130 192 2.18 2.37 1.28 0.3GBlone
CRAC 80-00 80,82 7 0.89 0.000.03 096 1.00 1.03 1.10 1.11 0.0Y 0.002Increasin
CRAN 80-84 5 0.1 0.02 0.11] 0.34
CRON 81-84,95 82-84 5 0.44 0.00 0.0( 2.0D
DAVI 03-00 g 4.50 4.33 4.5] 4.6p
80,85,89,94,
DOBA  [80-96,98-00 00 2( 0.34 0.000.00 0.09 0.37 049 0.530.79 1.08 0.8#one
DOWE |79-80 79-80 2 0.0 0.0q 0.0¢ 0.0D
79,84-
DULB 79,82-00 87,89,95 20 043 0.000.00 0.0p 0.65 0.10 0.y20.76 1.08 0.02Increasir]
DUMB  [79-00 22 1.61 0.0710.26 052 159 243 3.15 4.45 1.20 0.67Blone
DUND 79-91 82-83,85-91 13 0.06 0.00 0.00 0.00 0.12 0.34 Undefined
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Appendix 3: Cont.

Variability
Years measured (75%-25%)
Code (=n) DRY/BD | n | mean | min |10%| 25% | 50% | 75% | 90% | max /50% p value| Trend
EGAN 79-91,93,95-00 | 80 1 1.79 0.000.82 152 217 2.30 2.84 2.45 0.36  0.046Increasin
87,89-95,97-
EGRE 85-00 98 14 0.14 0.0Q 0.00 0.00 0.34 0.55 Undefined
ELLE 79-84 79 v 0.1 0.0Q 0.17 0.2]
ENEM  |80-91 80 12 1.47 0.00 087 137 243 2.52 1.14
81-83,85,94-
ESP1 81-96,98-00 |96 14 0.64 0.0Q 0.00 040 1.12 2.24 2.80
ESP2 81-84 81-83 4 0.0q 0.0 0.0(¢ 0.0
81-83,85,87-
ESP3 81-91,00 91,00 12 0.01 0.00 0.00 0.00 0.00 0.08 Indeterminate
ESP4 82-83 82-83 2 0.0¢q 0.0d 0.0¢ 0.0D
ESP5 81-83 81-83 3 0.0¢ 0.0g 0.0(¢ 0.0p
FLAG 79-91,97-00 79 17 0.57 0.0 025 041 o071 1.64 102
FORR 79-00 25 0.7 0.140.32 054 0.72 9 1.09 1.35 0.60 0.09Blone
FRAS 00 L 1.0§ 1.0% 1.0 1.0b
GARD  [81-84 1 2.03 2.0( 2.03 2.0B
GIBB 92-00 D 04§ 0.34 0.44 0.6p
GING 79-84 b 1.97 1.48 2.04 2.14
GNO1 80-91 81,85,87,8p 12 0.19 0.0Q 0.00 0.0 0.7 0.84 3.40
GNO2 82-84 82,84 3 0.0 0.00 0.0(¢ 0.1
GOON |00 00 0.0q 0.0 0.0(¢ 0.0p
GOOR |00 00 0.0q 0.0 0.0(¢ 0.0p
GORE  |79-00 22 144 058089 119 146 1.66 1.y32.84 0.32  0.68Blone
GOUN 80-91 80,85,87 12 .89 0.00 0.08 0.16 0.35 1.72 .69
GUND 79-91 ¢] 1.34 0.4§ 088 140 1.65 2.12 .p5
GURA  [82-00 19 1.6¢ 0.1 080 1.8p 2.24 3.40 .80
HARV  {80-00 I 123 066096 105 122 146 1.601.64 0.34  0.62®one
HEBI 00 00 L 0.04 0.0q 0.0¢ 0.0D
HIND 79-91,97-00 79-80 17 0.8§ 0.00 030 048 1.05 4.23 1.6
JAND 81,83-90,92-00 18 1.14 0.84 098§ 1.12 1.25 1.42 0.p4
JASP 85-93,95-00 15 9.5§ 9.14 9.54 959 9.61 9.68 0.p1
JERD 79-00 96 32 171 0.000.26 061 142 2.69 3.864.13 1.46  0.52Kone
JOON 79,81-90,92-00 PO 299 25826 285 3.00 3.09 3.18 3.67 0.08 0.30Blone
KARA 79-84 [ 0.80 0.55 0.83 0.98
KENT 80-84,00 80-84 6 0.0 0.0d 0.0(¢ 0.2]
KOND  [79-91 80,88 13 0.64 0.00 0.13 0.26 0.7 2.31 2.88
KWOB  [79-91 80-81,85-8y 13 0.36 0.0( 0.00 0.16 071 1.07 4.44
KWOR  |79-00 2p 044 0.050.14 0.21 0.38 0.66 0.87 1.27 1.18 0.52Rione
79-80,82-91,97-
LITT 00 79,00 16 059 0.0 022 05b 0.83 1.30 101
79-80,
85,87,90,94,
LOGU 79-00 97-98 22 0.9 0.000.00 0.00 0.47 1.48 2.82 3.65 3.1% 0.2[Rlone
MARI 03-00 § 6.23 6.13 6.27 6.36
MART  [79-91,97-00 79,87 17 0.74 0.00 0.33 0.64 1.22 1.72 1.B9
MCLA  B4,97-00 y 1.0 0.75 1.04 1.3
MEAR  [79-91,97-00 80,87 17 0.84 0.0( 0.50 0.72 1.02 2.03 0.f2
METT 82-00 96 19 0.5] 0.0d 0.2 04y 0.68 1.21 0.p1
MIRI 81-84 4 0.74 0.43 0.7¢ 1.06
MLGR 00 ] 1.5§ 1.5§ 1.58 1.58
MOAT  [79-00 22 434 422426 430 434 438 444451 0.02  0.13Mlone
MOLL  B0-84 80,82-84 5 0.0¢ 0.0¢ 0.0 0.0 |
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Appendix 3: Cont.

Variability
Years measured (75%-25%)
Code (=n) DRY/BD | n | mean | min |10%| 25% | 50% | 75% | 90% | max /50% pvalue| Trend

MORT |00 | 3.19 3.15 3.15 3.1p
MTMA  B1-91 82-88,90-91 11 0.0§ 0.0 0.00 0.0p 0.00 0.4 Indeterminate
MUIR 79-00 22 089 026060 070 0.86 1.00 1.101.31 0.35  0.07Blone
MUNG |79-84 ] 0.36 0.10 0.34 0.70
MURA 81-84 4 0.7¢ 0.1§ 0.74 1.1p
MURR  |80-84 5 0.44 0.37 0.44 0.5
NAMB  [79-84 79 6 0.24 0.0 0.24 0.4p
NGOF |00 ] 0.1¢ 0.1d 0.1¢ 0.1p
NINA 79-91,98-00 80 16 1.24 0.00 083 1.1 1.79 2.24 0.83
NINE 81-00 2D 1.3 0.630.89 107 143 1.62 1.78 1.96 0.38 0.00Q1Decreasin
NONA |79-84 79 6 0.63 0.00 0.73 0.88
NOOB  [99-00 P 1.39 1.29 1.3¢ 1.4p
NOON  [79,81-91,98-00 | 85,91,98 15 0.69 0.0( 028 0.8p 1.11 1.19 0.p8
NPAR 00 ] 0.3 0.3§ 0.35 0.3p
OWIN 92-00 D 1.2¢ 1.17 1.27 1.3f
PABE 00 00 1 0.0 0.04 0.0¢ 0.0p
PALL 80-91 80,82-91 12 0.0¢ 0.0¢ 0.00 0.0p 0.00 0.04 Indeterminate
PARK  [79-91,97-00 79 17 0.84 0.0 033 092 1.25 1.84 1.p0
PILL 00 1 0.23 0.23 0.23 0.28
PINJ 79-91 80,87,89 13 1.00 0.0Q 050 0.8 1.61 2.14 1.81
PLAN 79-84,93-96 10 0.79 0.3§ 049 059 093 1.69 0.f5
PLEA 79-00 2p 1.0 008046 072 091 122 1.632.2(¢ 0.55  0.96Wone
POOR 79-93,95-00 87 P1 049 0.0Q00.44 048 052 0.5 0.600.61 0.18 0.5flone
POWE 81-00 20 0.84 045061 0.71 086 0.95 0.96 1.04 0.28  0.20Blone
QUEE 79-84 79 6 1.14 0.0d 1.14 2.34
RANG |00 1 121 1.21 1.2] 1.2
REDB 81-84 82-84 4 0.01 0.0 0.0(¢ 0.04
REDM 81-91 87 11 0.8 0.04 0.14 0.32 2.00 2.06 5.81
RONN 00 L 1.91 1.91 1.9] 1.91
SHAR 79-00 2P 219 166179 192 225 238 2.40 2.48 0.20  0.27Blone
SHAS 79-91 82,91 13 0.41 0.0 0.17 034 0.62 1.04 1.82
STAT 80-00 20 060 003053 058 0.64 0.66 0.y00.71 0.13  0.098lone
STRE 79-91 79-80,90 13 0.64 0.0Q 0.03 092 1.22 1.27 1.9

79-80,82-96,98- [79-80,82,86-
TAAR 00 89,95,00 20 0.2¢ 0.000.00 0.00 0.05 7 0.80 2.00 4.20 0.8Rlone
THOM  [79-00 P 100 017042 079 098 122 1.522.07 0.44 0.8&Mone

79,85-
87,89,95,98-

TOOL 79,82-96,98-00 (00 14 0.6§ 0.00 0.00 0.60 1.08 1.93 1.80
TORD  |79-93,95-00 21 25] 129194 251 257 272 284291 0.08 0.9Blone
TOWE 79-00 22 261 054113 237 3.08 3.25 3.87 3.47 0.29  0.002Increasing
TWIN 79-84 79-84 7 0.00 0.0Q 0.0¢ 0.0D
UNIC 80-00 21 12¢ 0.03019 0.64 145 134 1.852.12 0.76 0.00Q7Increasing
\VARL  B1-91,00 81-83,85-9p 12 0.06 0.0( 0.00 0.0p 0.01 0.65 Undefined
WAGI  [82-84 3 0.69 0.25 0.5% 1.2p

79-80,82-96,98- 79-80,85-
WALB |00 87,89,00 2] 043 0.000.00 0.00 0.32 0.87 0.910.96 2.72 0.3flone
WALL  B1-84 4 0.7§ 0.47 0.74 0.97
IWALY 79-91,97-00 80,87,97 |7 0.44 0.00 0.04 0.3y 0.97 1.29 1.43
IWANN  [79-00 22 1.2¢ 092117 128 128 1.32 1.84 1.37 0.0y  0.31Mlone
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Appendix 3: Cont.

Variability
Years measured (75%-25%)

Code (=n) DRY/BD | n | mean | min |10%| 25% | 50% | 75% | 90% | max /50% p value| Trend
WARD  [79-00 2P 1.2 0.100.42 066 111 187 2.P9 2.65 1.09  0.045Increasir
WARG [79-91 87 13 0.79 0.0d 0.66 101 1.03 1.04 0.87
IWARR  |80-00 82,85,87 21 037 0.000.00 0.14 0.23 048 0.64 0.99 148 0.006Increasi
WEST 80-91,97-00 2(7)3300 16 0.49 0.0d 0.00 0.66 0.84 0.90 1.p7
WHEA  [99-00 99 P 0.93 0.0d 0.93 1.8p
IWHIA 81-84 83 1 0.0§ 0.0d 0.04 0.2B
WHIN  82-84,98-00 82,99-00 6 0.48 0.00 0.01 1.88
WHIW  81-91,97,99-00 | 82,85-89 4 0.39 0.00 0.00 0.04 0.62 1.70 15.50
WILD 81-84 4 0.69 0.21 0.6 1.1
WILS 92-93,95-00 8 3.64 3.46 3.6 3.8D
IYAAL  82-96,98-00 86-87,96 18 1.4q 0.0d 0.7 145 2.01 2.91 0.87
IYARN  80-00 21 099 067080 091 094 097 0.991.04 0.06  0.15Blone
IYARR  |81-84,97-99 97 7 0.1§ 0.00 0.05 0.87
IYEAL 78-91,93-00 22 14§ 0320.78 108 1.6/ 1.86 2.01 2.15 0.47  0.13Blone
IYELL 85-00 1 3.1 0.75 239 328 4.19 4.16 .b6
IYURI 79-91 183 1.37 0.32 093 150 1.75 2.20 0.55

Notes:

1. All data on which this Appendix is based werbemted during the November ‘routine survey perjdtat is, within the

No o~

nine-day period commencing on the first SaturdaM@fember each year.

Depths are in metres, at deepest point in eatland.

‘Dry/BD’ means Dry (lake was dry when visited)Believed Dry (lake was not visited but believed&dry).
25% and 75% percentiles calculated whexel@.

10% and 90% percentiles calculated wheze20.

Variability calculated using (75% - 25%) / 50%.

p value from regression analysis performed uSiA§ on wetlands witk 20 years of September or November depth
data.
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Appendix 4: September salinities (years monitored,
variability, trends) of all 151 monitored wetlands

years dry, means, percentiles, ranges,
(parts per thousand).

Years Variability
measur ed (75%-25%)
Code (=n) |DRY/BD| n | Mean | Min |10% | 25% | 50% | 75% | 90% | Max /50% pvalue| Trend
IACE 81-84 80 4 168.35 108/00 17Q.20 225.00
81-
ALB1 84,98,00 ¢ 1.2% 0.2p 1.16 2.Y5
IALB2 80-84 0.26 0.08 0.80 0}40
ALTH  B1-91,00 1p 113.70 6.50 52|25 110.139.2] 229.2 1.15
IANDE  [81-91,00 12 153.82 13225 78.00 130257.2 350.0 1.0¢
ANGO  [81-84,90 5 0.57 0.83 0]60 g.70
ARDA 00 1 4370 43.10 43.70 43|70
ATKI 00 1 1.0¢ 1.06 1.06 1.p6
79,81,83-
BAMB 93,95-00 19 0.91 0.68 0.6 0.81 1.0§ 1.3( 0.36
BENN |92-00 D 43.33 12 1510 183.50
BEVE |79-00 2p  58.02 2.50 14)64 19.40 31.17.95 132.18 270.66 1.56 0.4825 None
BIDD  [82-84 B3 60.77 16.10 7920 87.00
BLUE |00 1 221p 2210 22.10 22,10
92,93,95-
BOA1 |00 8 0.6 0.4p 0.57 0.r8
BOKA [80-84 79 b 42.23 141 17,20 150.40
81,83-
85,88- 80, 82, 86|
BOYU [92,95-00 |87 11 0.40 0.12 0.19 0.7 0.47 1.77 0.8
86-97,99-
BROA |00 14 1.438 0.96 1.08 1.p5 1.64 2.8( 0.45
79,81-
BROW [91,97-00 |80 16 28.83 443 14/39 17.686.9( 155.5 0.7
BRUC |82-84 B 128.67 112,00 126.00 148.00
81-84,87- (79, 80, 85
BRYD [94,97-00 |86, 95,96 1§ 2.3¢ 0.1p 0.39 1.12 1.3¢ 19.7(¢ 0.8p 0.013lincreasing
77-92,94-
BYEN |00 2 3.6p 153 229 2p9 3|4344(¢ 5.18 6.8 0.583 0.0718 None
CAIR  |80-84 b 203.82 113.50 165,00 350.00
CAME [80-84 b 66.80 38.40 7440 99.00
79,81-
CAMP_ 91,99-00 |80 14 184.66 23J80 101.40 182D01.94 360.0 0.79
CAPA [81-84 4 4724 15.60 30/43 112.50
CASU  [80-00 79 21 29.13 185 5/20 855 10.388.5¢ 93.40 153.00 1.45 0.85P2 None
79,81,83-
CHAN 00 2 0.7y 045 056 061 0f710.84 1.12 1.30 0.35 0.009Becreasing
CHIT 79-85 i 3.06 1.70 2.80 4[90
86-92,94-
CLIF 00 14 2044 15.10 17.40 20/6@2.34 28.4( 0.24
CMBG |00 | 1.9p 1.92 1.92 1/92
COBL [79-91 1B 25.02 2.25 16J20 20.185.1( 62.5 0.94
79-84,97-
COOM |00 10 48.6¢ 2.75 16.81 273%45.53 180.0 1.0p
82-84,86,
88-96,99-
CORR |00 85, 87,97 15 0.2¢ 0.14 0.18 0.23 0.33 0.5( 0.65
COYR [79,81-00 41 29.y2 105 3|60 430 12.(6.7¢ 71.40 182.50 2.40 0.41B9 None
CRAC |81-00 2p 0.18 040 0552 0}61 (Q.740.9¢ 10§ 1.20 0.47  0.0210ncreasing
CRAN |81-84 1 5778 10.20 60/25 100.40
CRON [81-82,84 | 83 3 0.43 019 0.40 .70
DAVI 01-00 1 1.68 1.33 1.62 1.66 1.69 1.87 0.04
DOBA |81-00 80 2D 0.08 0.02 03 0[03 (¢.040.04 0.11 0.50 1.00 0.0717 None
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Appendix 4: Cont.

Years Variability
measur ed (75%-25%)
Code (=n) |DRY/BD| n | Mean | Min |10% | 25% | 50% | 75% | 90% | Max /50% pvalue| Trend
DOWE |79-80,99 3 122.60 35/00 92.81 240.00
81-
84,88,90- |79-80, 85
DULB  [94,96-00 |87,89,95 15 4.64 0.8p 2.84 3.82 5.21 10.6( 0.62 0.3833 None
DUMB [79-00 22 93.85 13.10 15[73 2755 61.983.2(181.82 350.00 1.87 0.3389 None
DUND |84,86,89 |80,82,91 3 152.37 90.30 157.40 209}40
EGAN [79,81-00 | 80 21 35.69 8/50 9|93 13.30 1p.e2.5( 109.80 121.20 1.54 0.62R5 None
85-
89,91,95-
EGRE |00 90, 94 12 0.74 0.35 0.p4 071 0.87 1.34 0.39
ELLE q
ENEM |81-91 1 0.56 0.13 017 0{380.54 2.21 0.9y
84,86- 82-83, 85
ESP1  [95,97-00 |96 11 3.04 0.25 0.83 1.0 2.63 19.0(¢ 1.18
ESP2 83-84 81-82 2 7555 41100 7%.55 170.10
ESP3 81-91,00 12 151/64 57.00 81.25 115195.7 368.0 0.8
ESP4 84 82-83 1 0.43 043 0.43 43
ESP5 | 82-84 81 88.07  58/00 66.20 140.00
79-91,97-
FLAG |00 17 7534 1140 40.00 60,0@0.4( 268.0 0.66
FORR [81-00 20 1.55 080 1/07 120 147173 211 3.0 0.39 0.3523 None
FRAS |00 L 0.60 0.60 0.60 0[60
81-84,89-
GARD 90 6 1.32 0.4p 1.0 242
GIBB  |92-00 D 0.13 0.10 0.13 0/20
79,81,83-
GING 84 4 0.8 0.7 0.84 1.p0
82-
84,86,88-
GNO1 [91 80-81, 85 8 45.24 6.10 54{10 83.50
GNO2 |83 82,84 1 480 40 4{80 4.80
GOON |00 L 0.05 0.05 0.05 0{05
GOOR |00 1L 170.00 170,00 170.00 17D.00
GORE |80-00 21  46.65 6.50 18|20 25.84 41.38.0( 69.90 160.00 0.48 0.21P5 None
80-84,86-
GOUN P91 85 11 20545 10.00 13920 234.291.0 350.0 0.6b
GUND [79-91 1B 44.63 5.55 21/50 30.252.6( 125.0 1.0B
GURA |82-00 19 8.16 1.66 440 5[96.0.44 24.7(¢ 1.0
81-92,95-
HARV |00 1 0.4b 0.7 0.27 045 0.59 0.87 0.71 0.7235 None
HEBI 00 q
79,81-
83,85-
HIND 91,98-00 14 17248 1540 67,80 169.2%0.2§ 340.0 1.2D
JAND  [81-00 2p 0.29 0.11 047 019 (0.240.34 0.4 0.80 0.68 0.3752 None
JASP 86-00 15 0.20 017 0{19 Q.200.21 0.27 0.10
JERD 80-00 21 49.57 400 7{15 11.14 34.2¥.00 100.80 206.00 1.34 0.7765 None
JOON 81-00 20 0.62 0.p1 048 057 0.630.64 0.80 0.90 0.17 0.3197 None
KARA  [79-84,87 v 034 0.13 0.31 0[65
KENT [81-83,00 |80, 84 4 00 0/36 0.72 1.00
KOND ]79,81-91 12 205.41 27[/0 83.90 230(.5P9.2] 350.0 1.06
79,82- 80-81, 86
KWOB [85,88-91 |87 g 5.98 0.42 7.25 14,50
80-92,95-
KWOR |00 19 2089 4.30 14.00 18/1025.0( 46.2( 0.6
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Appendix 4: Cont.

Years Variability
measur ed (75%-25%)
Code (=n) |DRY /BD Mean | Min |10% | 25% | 50% | 75% | 90% | Max /50% pvalue| Trend
79-91,97-
LITT 00 17 35.3b 6.95 12.88 19(450.4( 156.0 1.98
79,81-
84,86-
89,91-
LOGU [93,95-00 |90, 94 18 2.16 0J40 126 1.772.26 5.13 0.56 0.0242Increasing
MARI  P5-00 [ 0.21L 0.18 0.22 024
79-91,97-
MART 00 17 2461 5.3 15.50 18|7@7.5( 71.7¢ 0.64
MCLA  P4,96-00 b 1.19 0.5 1.7 1{89
79,82-
MEAR [91,97-00 |80 5 4148 4.0 16/60 20.989.7(¢ 158.0 2.0p
82-
92,95,97-
METT |00 96 14 0.34 0.08 0.15 0.p2 0.49 1.17 1.55
MIRI 81-84 4 7.26 3.30 7.03 1170
MLGR |00 ] 0.3p 0.36 .36 0/36
80-92,95-
MOAT |00 1 0.4p 0.21 0.35 0444 0.57 0.6 0.50
MOLL B3-84 80-82 P 7525 56.00 75|25 94.50
MORT |00 2.7 2.7 277 2177
81,84-
MTMA [86,88-89 [87, 90-91 6 151.95 6.50 118]00 344.00
80-92,94-
MUIR |00 2 8.5p 0.2 0.95 149 5/940.3§ 14.29 57.0p 1.50 0.95(6 None
79-81,83-
MUNG (84 5 2.95 1.3¢% 3.0 4.20
MURA [81-84 4 2443 9.50 20.10 48.00
MURR |80-84 b 0.48 0.30 0.47 0{60
79-81,83-
NAMB 84 K 2.76 1.20 3.40 405
NGOF |00 ] 0.1p 0.12 12 012
79-91,97-
NINA |00 17 82.07 13.40 44.80 77/62.0 167.2 0.99
81-92,94-
NINE 00 19 0.34 0.24 0.30 0.33 0.34 0.5( 0.18
NONA  [79-84 6 12.78 5.04 1231 21.20
NOOB  [99-00 P 083 0.82 0.83 0{83
79,81-
NOON [91,97-00 |80 16 35.5p .50 5.40 15)5051.44 123.1 2.97
NPAR |00 1 3020 30.20 30.20 30,20
92-93,95-
OWIN |00 8 0.2 0.1p 0.26 0.47
PABE 00 D
82-83, 85
PALL 80,84 86, 91 2 29150 233.90 291.50 350100
79-91,97-
PARK |00 17 44.59 6.15 20.40 24|7071.3( 114.0 2.0p
PILL 00 1 0.91 0.91 0.91 091
79-
86,88,90-
PINJ 91 87 1] 68.80 11.60 19/83 54.802.2f 172.8 1.70
80-84,95-
PLAN 96 1 137.33 101.00 14030 165.00
80-92,95-
PLEA |00 19 0.49 0.09 0.28 0.50 0.63 0.84 0.7
77-92,94-
POOR |00 24 0.3 0.1 0.14 0.6 0j220.40 0.40Q 1.51 1.09 0.002®ecreasing
81-92,95-
POWE |00 18 0.51 0.28 0.35 0.9 0.5§ 1.17 0.51
QUEE |[79-84 6 4045 9.60 23}80 112.40
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Appendix 4: Cont.

Years Variability
measur ed (75%-25%)
Code (=n) |DRY/BD| n | Mean | Min |10% | 25% | 50% | 75% | 90% | Max /50% pvalue| Trend
RANG |00 | 0.2 0.21 0.21 0J21
REDB |81-84,00 5 85.98 29,60 83.80 150.30
REDM |82-91 1D 4.2 1.03 165 3|556.33 11.1 1.3p
RONN |00 l 10.35 10.35 10J35 10.35
SHAR  |80-00 20 1.35 046 0[77 0|86 1.4416(Q 2.15 2.24 0.51 0.8595 None
80-81,83-
SHAS 91 11 23.94 .50 15.p5 21{8@7.6( 60.6 0.58
STAT  |80-00 21 1351 50 7/60 10,40 12.185.4(¢ 17.90 41.6p 0.41 0.2180 None
79,81,84-
STRE [91 80, 82 10 19.96 3.p0 5|05 6.432.54 73.0 4.30
81-85,87- [79-80, 86
TAAR  [88,90-99 (89, 00 1y 15.70 5.90 11{0@6.3( 40.9(¢ 1.8p 0.9551 None
THOM |81-00 20 1.30 K 0.9 0/91 1123158 214 2.25 0.54 0.0092ncreasing
81-
84,88,90- {79-80, 85
TOOL  [99 87,89,00 15 5.8¢ 0.9p 249 3.40 8.4f 21.0(¢ 1.7p 0.00%9ncreasing
77-92,94-
TORD |00 24 1.18 0.7 0.Y6 1p0 1/091.2] 141 3.00 0.19 0.1955 None
79-92,95-
TOWE |00 20 10.3p 3.63 498 5B2 7/002.39 16.28 30.0p 0.9 0.01PBecreasing
TWIN g
81-92,94-
UNIC 00 19 4.4p 1.09 2.5 4.46 5.5( 9.1( 0.62 0.8674 None
81-84,86-
VARL 91,00 85 11 115.82 20.80 83190 121.083.6 233.0 0.4
WAGI [82-84 20.00 5.20 12.30 42,50
WALB B1-00 79-80 20 410 045 0B85 115 2.706.34 8.74 11.3p 1.92 0.2581 None
WALL B1,83-84 B 150 0.2 1.10 2|60
79,81-
WALY [91,97-00 (80 16 17.58 .32 11.58 15/0522.64 37.2(¢ 0.74
WANN [79-00 P 6.85 310 380 4880 7668.4¢ 9.30 11.7p 0.47 0.8754 None
WARD |80-00 20l  62.01 15.00 23/80 29.40 49.0m3.80 86.00 219.6D 0.91 0.18B9 None
WARG [79-91 1B 12.32 1.95 8/90 10.587.6( 27.9 0.8P
80-81,83-
86,88-
WARR [92,95-00 (82, 87 1y 0.14  0.08 0.10 0J110.14 0.4( 0.55
80-86,88-
WEST [91,97-00 [87 15 15.8D .2 595 9.p021.9% 53.2§ 1.74
WHEA |00 ] 6.56 6.96 6.56 6,56
81-
WHIA [82,84,98 |83 4  0.50 0.13 0/56 a.75
81-84,97-
WHIN |00 § 2814 3.28 25.80 55|60
81-84,88-
WHIW |91,97-00 |85 12  26.68 4.14 12{07 28.885.5( 55.89 0.8
WILD  B1-84 4 6.3 2.20 6.05 11/00
WILS  [92-00 D 0.13 0.10 0.13 0{17
82-85,88-
YAAL |00 86-87 1y 3.56 0.12 0.40 0456 0.9¢ 30.9¢ 0.8p
80-92,94-
YARN |00 2 1.44 054 080 089 1|661.84 2.06 2.25 0.60 0.0019ncreasing
81-84,97-
YARR |00 g 188.08 57.80 176.45 369.00
YEAL [79-00 22 28.19 0.43 11.43 14{73 20.685.93 31.43 195.20 0.94 0.67B0 None
86-92,95-
YELL 00 13 5.22 0.98 1.64 3.90 7.97 15.5 1.61L
79,81,83-
YURI 91 11 1.2p 0.47 0.56 085 1.63 3.25 1.2b
Depths and Salinities of Wetlands in South-Western Australia: 1977 - 2000 117



Appendix 4: Cont.

Notes:

1. All data on which this Appendix is based werbemted during the September ‘routine survey péritiaat is, within the
nine-day period commencing on the second Saturfi&gmember each year.

Salinities are in parts per thousand (ppt).

‘Dry/BD’ means Dry (lake was dry when visited)Believed Dry (lake was not visited but believed&dry).
25% and 75% percentiles calculated whez€lf.

10% and 90% percentiles calculated wheze20.

Variability calculated using (75% - 25%) / 50%.

p value from regression analysis performed uSiA§ on wetlands witk 20 years of September or November depth
data.

No o~
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Appendix 5: November salinities (years monitored,
variability, trends) of all 151 monitored wetlands

years dry, means, percentiles, ranges,
(parts per thousand).

Variability
Y ears measured (75%-25%)
Code (=n) DRY/BD n | Mean | Min [ 10% | 25% | 50% | 75% | 90% | Max /50% pvalue| Trend
IACE 84 80, 82, 83 1 252.00 252,00 25%2.00 252.00
ALB1 81-84,98-00 7 1.56 0.73 150 3.26
ALB2 80-84 0.5p 0.15 0.416 0J80
81-82, 85-87,

ALTH B3-84,88,90-91 |89, 00 5 92.8 12.50 29.50 219]00
IANDE 81-91,00 166.18 21,30 97.95 151 2P7.61 346.0 0.86
ANGO  [79,81-84 5 0.66 0.85 0]67 .90
ARDA  99-00 60.84 60.38 60,84 61.30
ATKI 00 1 1.31 1.3 1.31 1.81
BAMB  [79-00 22 1.0p 041 080 084 092121 149 1.70 0.40 0.0001 Decreasing
BENN 92-98,00 99 8 36.96 4.82 19.65 158.80
BEVE  [79-93,95-00 94 21 7608 14|72 23.70 3p.70 38108.8( 177.60 216.00 2.37 0.0280 Decreasjing
BIDD 82-84 3 208.53 27.00 225|60 373.00
BLUE 99-00 p 2295 6.89 22.95 39.00
BOA1 92-00 D 0.69 0.%7 0.69 0(84
BOKA  [80,82-84 79 4 94.29 2.05 88|55 198.00

80,83-84,88,90- [81-82, 85-87,
BOYU  [93,96,98-00 89, 94-95, 97 12 54 0.9 0{37  (0.430.64 1.01 0.72 0.0757 None
BROA 85-91,93-00 15 A7 170 1196  4.372.9( 3.7( 0.40

79,81-84,88-
BROW [91,97-00 80, 85-87 13 2896 5(50 19.95 20.51.7( 111.2 0.5p
BRUC  [82-84 B 150.80 13840 152.00 16R.00

83-84,88-94,97- [79-82, 85-87,
BRYD  [98,00 95-96, 99 1p 1.76 0.18 042 1]061.63 7.4 1.14 0.0030 Increasing
BYEN 79-93,95-00 21 138 2[52 280 3.304.2¢Q 5.14 940 0.42 0.44%8 None
CAIR 80-84
CAME  |80,82-84 81 4 140.85 88)00 134.20 20p.00

81-82,84,88- 79-80, 83, 85-
CAMP_ 90,99-00 87, 91 3 185.05 38.40 153{14 354.00
CAPA 81,83-84 80, 82 3 4033 2910 34.50 57.40
CASU 80-86,88-00 79, 87 PO  33{17 6.30 54 11.74 1528.3] 62.14 167.10 1.06 0.6582 None
CHAN _ [79-00 22 1.24 J4 091 1j00 12013 1.79 2.1p 0.30 0.0760 None
CHIT 79-84 b 3.82 2.98 3.8 4|75
CLIF 85-00 16 21.22 16.50 17]98 20.723.9( 26.0% 0.2p
CMBG  |99-00 4 2.719 2.11 2719 3}46
COBL 79-91 18 41.82 12.50 24|50 34.264.0( 79.6 1.1p
COOM  [81-84,97-00 79-80 8 33J76 5,60 29.96 71.60

82-84,86,88-
CORR  [97,99-00 85, 87, 98 16 0/51 0[25 0.29 0.3®.51 1.84 0.61
COYR 81-86,88-00 79, 87 19 34/69 1.52 4.84 11.85.8( 181.0 2.60 0.0737 None
CRAC 81,83-00 80, 82 19 102 0(68 Q.84 1.04..15 1.4( 0.29 0.4232 None
CRAN  [80-81,83-84 4 147.25 51/00 113.00 312.00
CRON  [81,95 82-84 2 0.71 0j12 0.71 1.30
DAVI 1,93-00 D 154 0.17 1.y3 1/85

81-84,86-88,90- 80, 85, 89, 94,
DOBA  [93,95-96,98-99 |00 19 0.12 0.0 0.06 0.07 0.11 0.4( 0.71 0.1266 None
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Appendix 5: Cont.

Variability
Y ears measured (75%-25%)
Code (=n) DRY/BD n | Mean | Min [ 10% | 25% | 50% | 75% | 90% | Max /50% pvalue| Trend

DOWE 79-80 D

82-83,88,90- 79, 84-87, 89,
DULB  [94,96-00 95 13 1118 3.15 5.95 9/6010.9( 32.9( 0.52 0.5185 None
DUMB  [79-00 22 106.34 13.00 20/96 35.13 69.B85.14 232.24 351.10 1.73 0.4553 None
DUND |80 82-83, 85-91 1 310.00 310,00 310.00 310.00
EGAN  |79,81-91,93-00 | 80 PO 58/92 12.30 16.62 19.75 266823 156.11 240.00 1.55 0.7822 None
EGRE |85-86,88,96,99-(87, 89-95, 97-98 6 0.91 0.68 0.99 1.26
ELLE 79 q
ENEM 81-91 80 11 0.91 0.16 0j21  0,440.83 4.55 1.41
ESP1 84,86-93,98-00| 81-83, 85, 94-962 2.14 0.28 0.8 1.50 2.14 9.64 0.99
ESP2 81-83 0

81-83, 85, 87-

ESP3 84,86 91, 00 P 314.80 309.60 314{80 320.00
ESP4 82-83 0
ESP5 81-83 0

80-86,88-91,97-
FLAG 00 79 15 9248 14.40 53.40 91|21p2.24 269.0 0.7
FORR 79-00 22 2.32 0P8 1j14 162 192.69 4.02 5.60 0.55 0.5683 None
FRAS 00 L 0.85 0.85 0.85 085
GARD  |81-84 il 1.62 1.30 1.46 2|25
GIBB 92-00 D 0.22 0.14 0.19 0{50
GING 79-84 b 1.22 0.70 1.04 2{10

80,82-
GNO1 83,86,88,90-91 | 81, 85, 87, 89 7 90.71 14.70 96.50 95.01]
GNO2 (83 82,84 1 23.00 23J00 23.00 28.00
GOON |99 00 L 0.19 0.19 0/19 0.19
GOOR 00 0
GORE 79-00 22 56.15 8.80 18/34 28.15 4P.1B.08§ 84.22 250.00 0.41 0.3218 None
GOUN 81-82,84,86,88-%B0, 85, 87 B 219.68 16.70 244.00 410.00
GUND  [79-91 13 65.98 12.p0 27|30 37.083.6( 218.0 1.5p
GURA  [82-00 1p 2214 2.20 5/06 7,001.47 223.0 0.9
HARV  80-00 21 0.50 0.19 0.19 0385 0/500.64 0.7 0.92 0.54 0.8179 None
HEBI 00 (
HIND 81-91,97-00 79-80 15 19104 1748 83.40 146384.5 456.0 1501
JAND 81,83-90,92-00 18 0.82 0[22 d.26 .270.37 0.6( 041
JASP 85-93,95-00 L5 021 0[19 0.19 0.22.23 0.23 0.18
JERD 79-95,97-00 96 1 56|13 5.00 8.40 1p.10 30.3B.19 150.60 200.00 2.13 0.7666 None
JOON 79,81-90,92-00 4] 0[76 054 0.62 0.67 [0.72.84 1.00 1.20 0.21 0.3687 None
KARA  [79-84 4 1.1p 0.7 0.98 1/80
KENT |00 80-84 L 0.72 12 072 0[72

79,81-84,86-
KOND  [87,89-91 80, 88 10 203.92 3{77 121.60 20[1.3B3.74 380.0 0.95
KWOB |79,82-84,88-91 | 80-81, 85-87 8 172.83 1.04 9.48 35.9¢
KWOR  [79-81,83-00 21  33.14 6/00 1510 17.70 24.8%.8( 55.90 123.00 1.10 0.3085 None
LITT 80,82-91,97-99 | 79, 00 14  46{70 6.70 16.83  20.53.5( 149.6 1.8p

81-84,86,88-

89,91-93,95-  [79-80, 85, 87,
LOGU  [96,99-00 90, 94, 97-98 14 3.0 1.18 174 221 2.74 12.0¢ 045 0.8889 None
MARI 03-00 § 0.28 0.20 Py 027
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Appendix 5: Cont.

Variability
Y ears measured (75%-25%)
Code (=n) DRY/BD Mean | Min | 10% | 25% | 50% | 75% | 90% | Max /50% pvalue| Trend
80-86,88-91,97-
MART 00 79, 87 15 245 7.30 1338 19,229.34 51.43 0.88
MCLA 03-94,96-00 7 1.82 27 1,63 2.69
79,81-86,88-
MEAR  [91,97-00 80, 87 15  46.2 5.00 2030 27,6@9.4( 136.4 1.78
METT 83-95,97-00 96 17 0.84 010 0,19 0.240.44 0.8 1.18
MIRI B81-84 4 9.2p 4.50 9.93 12/80
MLGR 00 1 0.48 0.43 0.43 0443
MOAT  [79-00 2P 0.48 0.30 0.85 039 0[460.51 0.64 0.70 0.39 0.8254 None
MOLL Bl 80, 82-84 1 25.00 25.p0 25,00 25.00
MORT |00 3.3 3.37 3.87 3)37
MTMA 81,89 82-88, 90-91 2 17.y5 13J20 17.75 2p.30
79-81,83-88,90-
MUIR 00 2 14.6b 0588 194 583 10817.99 23.17 60.6D 1.12 0.9186 None
MUNG |79-84 ] 7.58 2.60 7.20 14{40
MURA 81-84 4  46.93 15.00 4015 92.40
MURR |80-84 b 0.66 0.40 0.r4 080
NAMB  |80-84 79 b 10.09 3.40 795 25.20
NGOF 00 ] 0.44 0.44 0.44 044
NINA 79,81-91,97-00 | 80 16 120{49 23.40 58.20 108163.9 340.0 1.0p
NINE 81-00 20 0.39 0.28 0.9 031 0.360.43 0.5] 0.70 0.33 0.9749 None
NONA |80-84 79 b 15.47 10.50 14(50 22.00
NOOB  [99-00 P 1.11 1.02 1.01 119
79,81-84,86-
NOON  190,99-00 85, 91, 98 12 2485 4.00 8.43 1R.3D.44 85.5( 1.8D
NPAR 00 1 56.90 56.90 56.00 56190
OWIN 92-00 D 0.89 0.40 0.66 1|43
PABE 00 D
PALL 80, 82-91 0
PARK 80-91,97-00 79 16 73.36 9/00 29.11 2pBR.9 296.0 2.6[L
PILL 00 1 1.58 1.58 1.58 1.58
PINJ 79,81-86,88,90-8D, 87, 89 10 105.19 17,50 24148 102.050.0 244.0 1.3B
PLAN 79-84,93-96 10 183.11 36|65 116.95 18D27EB.5 346.0 0.56
PLEA 79-00 2p 0.56 0.19 0.9 0j29 0580.70 0.8 1.41 0.71 0.2491 None
79-86,88-93,95-
POOR |00 87 2( 0.30 0.10 0.21 0.2 0f260.33 0.43 0.80 0.42 0.13%59 None
POWE 81-00 20 0.86 0B5 040 050 0.651.0§ 1.42 2.4y 0.86 0.5462 None
QUEE 80-84 79 43.96 1240 24.20 125.50
RANG 00 L 0.2b 0.25 0.25 0J25
REDB 81 82-84 1 54.00 54.00 54,00 54.00
REDM 81,83-86,88-91 | 87 9 5b7 1{14 5.25 14.50
RONN 00 1 1321 13.21 13{21 13.21
SHAR 79-00 2p 1.41 055 080 096 1.431.7¢ 2.11 2.54 0.56 0.9322 None
SHAS 79-81,83-90 82,91 11 5360 9.40 2[..60 39.80.8( 178.41 1.20
STAT 80-00 21 30.11 7.97 14/38 1510 16.551.0¢ 25.00 297.00 0.36 0.17p9 None
STRE 81-89,91 79-80, 90 10 7945 6.30 .64 912%.3 296.0 11.53
83-85,90- 79-80, 82, 86-
ITAAR 94,96,98-99 89, 95, 00 11 33.61 1.51 10{43 23.827.74 117.0 0.78 0.6194 None
ITHOM 79-00 2P 1.75 0.69 0.83 1/00 1.401.89 3.62 4.76 0.64 0.0670 None
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Appendix 5: Cont.

Variability
Y ears measured (75%-25%)
Code (=n) DRY/BD n | Mean | Min [ 10% | 25% | 50% | 75% | 90% | Max /50% pvalue| Trend
79, 85-87, 89,
[TOOL 82-84,88,90-94, 985, 98-00 10 5.7 1.38 3.10 4.40 5.4§ 19.6( 0.54
TORD 79-93,95-00 21 1.5 065 084 091 1.20.2¢ 158 3.10 0.29 0.9024 None
TOWE |79-00 20 1221 3.2 5/42 578 10.773.3f 17.19 45.7D 0.70 0.01p6 Decreas
TWIN 79-84
UNIC 80-00 21 7.12 114 233 3j28 4.396.21 13.50 41.6D 0.7 0.2209 None
\VARL 84,91,00 81-83, 85-90 3 21480 32.40 264.00 8.04
WAGI 82-84 8 35.28 7.50 21.00 77.20
79-80, 85-87,
WALB  B2-84,88,90-99 |89, 00 14 6.5¢ 0.8p 1.55 2.0310.74 29.9 45P 0.1551 None
WALL  B1-84 4 328 125 20 525
79,81-86,88-
WALY  [91,98-00 80, 87, 97 14 5873 772 19.21 24.49.8§ 207.5 2.4D
WANN  [79-00 22 856 385 435 6/13 8900.04 12.18 16.0D 0.44 0.5962 None
WARD  [79-82,84-00 21 66.48 16J20 25.80 30.78 55.89.7¢ 109.20 166.00 1.06 0.8528 None
WARG  |79-86,88-00 87 12 1883 4|00 9.01 19.223.04 72.0 1.16
80-81,83-
WARR  84,86,88-00 82, 85, 87 18 0.17 0.10 0/11 0}150.1§ 0.50 0.47 0.4646 None
81-85,88-91,98- 80, 86-87, 97,
WEST |99 00 11 1398 5.70 6.85 8[1011.94 65.84 0.68
WHEA  |99-00 4 6.26 5.62 6.25 6(87
WHIA 81-82,84 83 B 0.2 0.35 0J70 0.80
WHIN  [83-84,98 82, 99-00 3 37p3 340 16.60 9p.88
81,83-84,90-
WHIW  ]91,97,99-00 82, 85-89 8 45|49 450 26.10 145.98
\WILD 81-84 4 7.64 2.0 7.63 12]70
WILS 92-93,95-00 3 0.14 0.12 0]15 Q.16
82-85,88-95,98-
'YAAL 00 86-87, 96 1p 1.19 0.16 034 0}690.93 7.43 0.86
YARN 80-00 21 1.78 094 100 120 1470223 250 261 0.61 0.0001 Increasi
YARR  |81-83,98-99 97 5 270.71 82|05 350.00 430.00
YEAL  [78-00 28 2873 5.5 12.16 16|40 24.181.99 41.86 98.0D 0.5 0.5982 None
YELL  B5-00 16 522 103 1.84 3556.91 17.7 1.48
YURI 79-91 18 1.68 0.51 0.3  1/251.9¢ 5.40 0.78
Notes:
1. All data on which this Appendix is based werbemted during the November ‘routine survey perjdtat is, within the
nine-day period commencing on the first Saturdaf@fember each year.
2. Salinities are in parts per thousand (ppt).
3. ‘Dry/BD’ means Dry (lake was dry when visited)Believed Dry (lake was not visited but believedéodry).
4. 25% and 75% percentiles calculated whezel.
5. 10% and 90% percentiles calculated where2@.
6. Variability calculated using (75% - 25%) / 50%.
7. p value from regression analysis performed uSiA§ on wetlands witk 20 years of September or November depth

data.
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Appendix 6a: Distance and direction to Meteorologi

cal sites closest to wetlands monitored for

2 20 years.
Nearest Meteor ological Site Second nearest M eteorological Site
Distance Distance

Wetland Code [Met. No. Met. Name (km) Bearing |Met. No. Met. Name (km) |[Bearing
Bambun BAMB 9018&5ingin 8.5 15.2 9024Marbling 24.2 123
Beverley BEVE 10528Brookton 20.4 225.4 10776South Caroling 25/4 85.2
Boyup Brook 18239 BOYU 9526ulicup Estate 5/7 198.8 9668Kuranda 14.f  350.6
Bryde BRYD 1069MNewdegate Res. Station 2B.6 2| 10618Newdegate South 31.8 57.9
Byenup BYEN 950fBangalup 18.6 90.] 9673Bokerup 26.2  33.7
Casuarina CASU 1064&ayville 16.8 320.4 10508Badgebup 17/6 85.8
Chandala CHAN 902Marbling 12.9 118.§ 9018Gingin 16.6 335.9
Coyrecup COYR 1054Bammar Grove 10/9 175.8 10508Badgebup 112 425
Crackers CRAC 921Dake Namen 07 3373 9026Mimigarra 14. 288.4
Dobaderry DOBA 1062M@akland 8.5 176.4 10634Redlands 16/4 124.2
Dulbinning DULB 1090aringal-Tincurrin 18 91.9 10654Wickepin Post Officeg 18§ 3194
Dumbleyung DUMB 1070Ballaying 8 300.§ 10725Congee 8.3 158.9
Eganu EGAN 803Coorow Post Office 18|3 50.3  8025Carnamah Post Offige 31 1
Forrestdale FORR 91]1603ne||s City 11.p 27.5 9137Cardup 13.1 138.9
Gore GORE 982Palyup Park 24 105.7 9626Pleasant Valley 6|5 27.3

Wokalup Agric. Res,
Harvey 12632 HARV 967Rake Preston Lodge 2 Comp 7.6 258.3 9624Station 17.2 152
Jandabup JAND 91(&/anneroo 42 293.6 9163West Swan 19{1 122.]
Jerdacuttup JERD 98M&llangatta 102 67.6 9557Hopetoun Post Office 10.7 258.71
Joondalup JOON 91Q/#anneroo 35 9056Floreat Park 20J1 176.8
Kwornicup KWOR 9501 Arundel 8.1 34.9 9765Ruthven 16.4 314
Logue LOGU 822 neabba Post Office 14.4 77.8 8057Green Grove 307 348.1
Moates MOAT 963Famar 8.7 7 993(Tamaru 8.8 32175
Muir MUIR 9506Bangalup 248 99.3  9924Wyndarra 249 315.5
Nine Mile NINE 959¢Pinjarra 16 50.3  9614Waroona Post Officg 20.6 124.3
Pleasant View PLEA 98*8/indrush 75 318.4 9633Tamar 7.7 2444
Poorginup POOR 95JBangaIup 19.4 72.] 9843Frankland Vineyards 27.7 71.7
Powell POWE 955/Grassmere 3 63.9  9599Barrett Meadows 11{1 296.3
Shark SHAR 978&sperance 5(5 157.7  9827Second Beach 10.4 185.7
Station STAT 978h£sperance 6  259.7 9827Second Beach 11.p3 234.9
Taarblin TAAR 1056Rushy Pool 1y 253.4 10664Crooked Pool 17{1 297.]
Thomsons THOM 906Kwinana BP Refinery 9|18 217.9 9068Melville 10.7 0
Toolibin TOOL 10654Wickepin Post Office 17/4 321.9 10903Karingal-Tincurrin 189 91.7
Tordit-Gurrup TORD 950Bangalup 16.B 79.9 9661 Frankland Vineyards 25 76.8
Towerrinning TOWE 1054Duranillin Post Office 6.R 1.3 9862 Capercup 95 318.1
Unicup UNIC 9678Bokerup 18.4 57.7 9924Bangalup 229 121.7
Walbyring WALB 10654Wickepin Post Office 17]6  326.4 10903Karingal-Tincurrin 19.94 88.9
\Wannamal WANN 9018Gingin 26.3 214.1 8159Maysboro 33.4 65.55
Warden WARD 9789Esperance 1{1 94.2 9827Second Beach 5.7 200.9
Warrinup WARR 976/Ruthven 9.4 150.6 974QGordon River 140 323
Yarnup YARN 950angalup 1110 1443 9673Bokerup 13.1  11.2
Yealering YEAL 10662 ealering 0.8 315 10534Colorado 13.4 330.3
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Appendix 6b: Summary of Annual Total Rainfall (mm)

for all years that rainfall data is available

to 2001, from Meteorological sites closest to wetla  nds monitored for = 20 years.
Variability
(75%-
Wetland Met. Year 25%) /
Code | Met. SiteName | No. |commenced]| n | Mean | Min | 10% 25% |50% | 75% | 90% | Max 50% pvalue| Trend
BAMB GINGIN 9018 1889 11p 7377 322.3 55F.5 63¥92.5 836.0 938.4 1119.2 0.2B 0.0032 Decreasifng
BEVE |BROOKTON 10524 1909 93 458.7 207.4 3255 3D6M.7 498.f 588.] 768.9 0.2 0.3512  None
BOYU |CULICUP 9525 1926 71 559.3 250.7 4184 50%&3.0 607.p 705 797.4 0.19 0.1046  None
NEWDEGATE
BRYD |RES. STATION | 10692 1955 47 3725 192.6 2522 31859.8 407.f 510.4 593.4 0.25 0.0811  None
BYEN |BANGALUP 950¢ 1920 80 7531 461.0 5784 66264.3 841. 909.4 1084.7 0.24 0.0001 Decreasing
CASU |WAYVILLE 10649 1939 6B 4216 234.6 3164 393%91.3 489.4 522.4 706.5 0.32  0.104 None
CHAN |MARBLIN 9024 1943 59 774/4 4805 598.0 658/04.4 857.p 960.4 1185.7 0.2 0.01 Decreasing
TAMMAR
COYR |GROVE 10526 1922 65 399.4 20B.4 2855 341695.0 444.p 4924 622.( 026 0.07 None
CRAC |LAKE NAMEN 921 1971 28 58012 416.8 47p.2 51%91.3 647.f 673.4 760.( 0.22  0.474  None
DOBA |OAKLAND 10620 1912 9D 542|2 240.7 3844 459%B86.1 590.0 805.] 909.( 0.25  0.046 Decreasing
KARINGUL-
DULB [TINCURRIN 10903 1955 43 376(5 216.9 2909 31665.6 418.8 484.] 585.( 0.28  0.3§6  None
DUMB BALLAYING 10704 1960 42 3762 247|1 285.0 31pF4.2 424.p 473.] 526.5 0.28  0.334  None
COOROW POST
EGAN |OFFICE 803y 1912 87 393.8 19p.5 263.8 3]688.3 446.F 566.4 760.2 0.34 0495 None
FORR |GOSNELLS CITY 9106 1962 377 847|9 558.4 63D.0 741867.3 929.41078.9 1184. 0.2 0.027 Decreasing
GORE |DALYUP PARK | 982p 1900 60 592.3 3152 4645 518814 655.0 721.]1 877.1 0.24 0455 None
HARV |LAKE PRESTON | 967p 1961 37 869.3 594.4 650.8  7P84B.0 973.51098.{ 1247.6 0.2p 0.0011 Decreasing
JAND |WANNEROO 9106 1906 %4 817.8 47p.5 616.2 7p990.0 905.21047.¢ 1283.9 0.25 0.0098 Decreasing
UERD |TALLANGATTA | 9829 1973 28 4889 292.7 32D.9 423/03.3 558.f 590.4 660.¢ 0.26  0.034 Decreasing
JOON | WANNEROO 9105 1906 54 817.8 4705 616.2 70B9D.0 905.21047.4 1283. 0.25 0.0098 Decreasing
KWOR |ARUNDEL 9501 1913 g9 5939 3189 4670 52%82.1 651 757.] 964.5 0.2l 0.0004 Decreasing
ENEABBA POST
LOGU [OFFICE 8225 1965 35 5089 296.6 380.2 42%180.7 590.9 626.( 850.4 0.34 0.849 None
MOAT [TAMAR 9633 1947 36 7451 5791 606.4 677721.8 795 940.] 1040. 0.1p  0.242  None
MUIR | BANGALUP 9506 192D 80 7531 461.0 57B.4 662764.3 841.) 909.4 1084.7 0.24 0.0001 Decreasing
NINE  |PINJARRA 9596 1882 115 9494 531.8 7141 8R6R.6 1061.31190.] 1493.4 0.25  0.025 Decreasing
PLEA |WINDRUSH 9848 1960 39 6716 4852 5059 60BBLE 716.5 795. 942.1 0.16  0.743  None
POOR | BANGALUP 9506 1920 80 753.1 461.0 573.4 6p24+3 8417 909.4 1084.7 0.24 0.0001 Decreasing
POWE | GRASSMERE 9551 1903 |99 1005.5 682.8 §21.0 $88D.3 110251200.4 1563. 0.2 0.0001 Decreasing
SHAR |ESPERANCE 9789 1970 B2 623.2 4042 5014 5%28.8 685 772.4 873.4 021 0.554 None
STAT |ESPERANCE 9789 1970 B2 623.2 4042 5p1.4 99%28.8 685.5 772.4 873.4 0.2l 0.54 None
TAAR |RUSHY POOL 1056(1 1911 $9 405.4 238.0 2795 3330 460.3 522. 672. 0.33  0.231  None
KWINANA BP
THOM |REFINERY 9064 1956 44 768.1 509.6 598.8 65382.1 867.2 961.9 1004.6 0.2F 0.181 None
WICKEPIN POST|
[TOOL |OFFICE 10654 191P 89 4120 2322  306.7 35@%9.1 464.l 544.4 664.1 0.2f  0.093  None
[TORD |BANGALUP 9506 1920 840 753.1 461.0 5734 66244.3 841.7 909.4 1084.7 0.24 0.0001 Decreasing
DURANILLIN
[TOWE |POST OFFICE 10547 1911 |87 542.7 319.8 3928 4B89.8 595 702.] 823.4 0.23 0.0043 Decreasing
UNIC  |BOKERUP 9678 1960 42 5835 36b.7 478.2 5B33B.1 641.4 6780 715.6 0.18 0.186 None
WICKEPIN POST|
WALB |OFFICE 10654 1912 89 4120 2322 306.7 35B89.1 464 544 664.1 0.2f  0.093  None
WANN_|GINGIN 9014 188p 112 7377 322.3 557.5 63¥92.5 836.0 938.41119.2 0.2B 0.0032 Decreasing
WARD |[ESPERANCE 9789 1970 B2 62B.2 4042 5014 9928.8 685.p 772.4 873.4 0.2l 0.54 None
WARR |RUTHVEN 9765 1937 37 5457 378.0 4238 516241 602.3 6454 828.1 0.1 0.093  None
YARN |[BANGALUP 9506 1920 80 7531 461.0 57B.4 66764.3 841 909.4 1084.7 0.24 0.0001 Decreasing
YEAL |YEALERING 10662 1916 78 3686 227.6 27D.5  33®BBL.0 411.8 464.4 534. 0.23 0.3615  None
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Appendix 6¢: Summary of Annual Total Rainfall (mm)

from year that wetland monitoring

commenced to 2000, for Meteorological sites closest to wetlands monitored for = 20 years.
Depth or
Salinity Variability|
\Wetland Met. [Monitoring (75%-

Code | Met. SiteName | No. |Start Year | n | Mean | Min | 10% [25% | 50% | 75% | 90% | Max [25%)/50%|p value| Trend
BAMB GINGIN 9019 1979 22 653.3 496/4 557.2 589.4 63B.917.6 744.] 903.4 0.2 0.520B None
BEVE |BROOKTON 10524 1979 22 441.8 319/3 327.8 395.2 443.696.4 519.4 590.8 0.23 0.376R None
BOYU |CULICUP 9525 1980 21 536.4 373[2 39116 500.5 54D.894.1 606.§ 774.4 0.17 0.6138 None

NEWDEGATE
RESEARCH
BRYD |[STATION 10692 197D 22 347.6 19206 252\7 322.1 343929 397.] 563.4 0.21 0.9614 None
BYEN |BANGALUP 9504 1977 23 680.7 5342 547 591.8 688.832.4 817 846.8 0.21  0.048 Increasi
CASU |WAYVILLE 10649 1979 22 394.1 258/3 290.3 353.9 383.861.4 481.4 511.2 0.28 0.291F None
CHAN |MARBLIN 9024 1979 22 7225 558 595 658  71&794.8 831.4 909.1 0.19 05275 None
COYR |TAMMAR GROVE 1052¢ 1979 21 377.7 2511 299 333.4 37D.827.9 458.] 491.6 0.25 0.9761 None
CRAC |LAKE NAMEN 9214 198D 19 589.8 46844 476.2 493.8 61%.658.2 674.1  76( 0.27 0.8318 None
DOBA |OAKLAND 1062( 1980 21 502.7 345/6 4439 452.1 517.546.8 569 665.5 0.18 0.6806 None
KARINGUL-
DULB [TINCURRIN 10903 1979 19 382.1 267/6 290.9 319 388.417.2 484.] 504. 0.25 0.4421 None
DUMB [BALLAYING 10704 1979 22 370.6 2622 277.6 314.4 358.838.6 452.4 526.4 0.3 0.8625 None
COOROW POST
EGAN [OFFICE 8037 1979 21| 387.7 199/1 270.8 328.1 39P.829.4 4984 649.3 0.26 0.2448 None
FORR |GOSNELLS CITY| 9106 197922 811.6 627[7 6465 738.7 82P.894.1 929.4 1078.1 0.19 0.548 None
GORE |DALYUP PARK | 982p 1979 21 578.9 3152 446 515.2 546.846.2 774.4 807.6 0.24 0.365 None
LAKE PRESTON
HARV |LODGE 2 COMP | 9679 1980 18 812.8 594/4 642\6 7124 79p.8927 1019.] 1028 0.28 0.07L None
JAND |WANNEROO 9105 1981 19 765.6 57R 620\6 708.5 76B.859.4 883.9 956.7 0.2Q0 0.615p None
JERD |TALLANGATTA | 9824 1979 23 472.7 2927 329.9 405.3 47[7.839.8 588.4 643.3 0.28  0.14F None
JOON |WANNEROO 9105 1979 21 7615 57p 656|3 708.5 76B.490.2 877.4 956.7 0.11 0.44L None
KWOR |ARUNDEL 9501 1979 22 5442 40P 467 502.3 536.578.8 630.4 731 0.14 0.3218 None
ENEABBA POST
LOGU |OFFICE 8225 1979 22 507.8 336)2 3862 425.5 490.386.4 602.1 850.6 0.33 0.4748 None
MOAT [TAMAR 9633 1979 22 728 594.0 627|4 671.4 714.872.4 826 945.2 0.14 0.595 None
MUIR [BANGALUP 9504 1979 22 681.6 5342 557 591.8 688.732.4 817 846.9 0.20  0.04f Increasi
NINE _ |PINJARRA 9596 1991 1§ 895.2 68544 767.7 825.1 89p.941.3 1048.4 1085.] 0.13 0.2458 None
PLEA |WINDRUSH 9848 1979 22 657.1 49914 5809 602.4 663.816.1 755 823 0.17 0.909 None
POOR | BANGALUP 9506 1977 23 680.7 5342 537 591.8 68B.832.4 817 846.8 0.21  0.048 Increasin
POWE |GRASSMERE 9551 198120 917.9 7282 778 841.5 9154979 1041.4 1113 0.13 0.1932 None
SHAR |ESPERANCE 9789 197922 603.9 4042 468.2 520.8 56B.1660 772.4 8734 0.25 0.37L None
STAT |ESPERANCE 9789 198021 599 404.p 468|2 520.8 56B.851.4 772.4 873.4 0.23 0.1921 None
TAAR |RUSHY POOL 1056(L 1979 22 375.2 272)8 2946 318.2 368.1423 451.4 519.2 0.28 0.8141 None
KWINANA BP
THOM |REFINERY 9064 1979 23 756.2 570/l 6256 689.8 76R.823.4 868 961.3 0.18 0.208 None
WICKEPIN POST
TOOL [OFFICE 10654 1979 21 385.3 292/3 3256 348.7 377.820.1 443 510.1 0.19 0.9932 None
TORD |BANGALUP 9506 1977 23 680.7 5342 547 591.8 688.832.4 817 846.8 0.21  0.048 Increasi
DURANILLIN
TOWE |POST OFFICE 10547 197922 502.6 319)8 3916 441.2 51p.8571 585.] 663.9 0.25 0.0568 None
UNIC |BOKERUP 9678 1980 21| 569.8 425/5 478.2 533.8 565.829.5 642.] 6754 0.17 0.1391 None
WICKEPIN POST
WALB |OFFICE 10654 197D 21| 385.3 292/3 325.6 348.7 377.820.1 443 510.] 0.19 0.9932 None
WANN_GINGIN 9014 1979 22 653.3 49614 5572 589.4 633.917.6 744. 903.4 0.20 0.5208 None
WARD |[ESPERANCE 9789 1979 22 603.9 4042 468.2 520.8 56B.1660 772.4 8734 0.2 0.37L None
WARR |RUTHVEN 9765 1980 20 531 423.8 435|9 506.5  52868.1 612.] 645.8 0.12 0.6711 None
YARN BANGALUP 9504 1980 21 686.9 5342 557 605.8 698.832.4 817 846.9 0.1 0.1008 None
YEAL [YEALERING 10662 1978 21 356.4 248)9 263.3 323.4 368.7389 417.4 442.2 0.18 0.249 None
126 Depths and Salinities of Wetlands in South-Western Australia: 1977-2000



Appendix 7: Number of wetlands with 1, 2, 3, etc.

November 2000.

years of September or November data as at

Number of years of SSS Wetlands NON-SSS Wetlands
Sep. or Nov. data
at Nov. 2000 Depth Salinity Depth Salinity

0 2 2
1 13 11 2
2 5 5 1 3
3 7
4 1 6 8
5 2 1 11 7
6 1 8 6
7 2 2 2
8 4 3 1
9 4 5 1
10 1 2 1 3
11 1 4
12 3 5 4 1
13 1 10 4
14 1 1
15 3 9
16 5 7
17 9 8
18 2
19 5 1
20 4 8
21 13 10
22 24 12
23 4

Total Wetlands: 100 100 51 51

Notes:

Monitoring of the 100 State Salinity Strategy (S8@}lands is continuing post-2000 under the SousiWetland

Monitoring Program (SWWMP), whereas monitoringloé 61 non-SSS wetlands is not.
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