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ln 1973 a Technical Steering Committee for
Research on the Woodchip Industry was formed. The
resflrch program established by that commitiee is now the
responsibility of tle S teering Committee for Research on
LandUseandWaterSupply. ThisCommitteeisresponsible
to the State Government through the Coordinating,
Committee for Research on Land Use and Water Supply.
Before establishing the research program no quantitative
information was available on how logging affects stream

SCALE IN KLOMEI9ES
r r 0  1 5  2 0

salinity or stream sediment concentration. The research
program was established to quantify both the short-term
and long-term effects of the new logging opeftrtions.

The objectives of this paper arc to (a) review
research on the effects oflogging on the hydrclogy of the
southern forest, (b) describe research that is continuing
and (c) describe high priority additional research that is
requiied.

Woodchip Licence Area boundary

River basin boundar ies

r Experimental coupe

1O0O - lsohyets in mi l l imetres

Figure 1
Location of paired catclunents (koje.t 2) and experimental coupes (Project 4)
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A Regional borehole

  Btrehole itr experimeDtal
catchment

I catchment average

I Yenaninnup North
2 Yenarinnup South
3 Moomlup
4 March Road Eas[
5 April Road North
6 April Road South
'l ltrley
8 Lewin Nordr
9 Crowea

, i  "

Vegetation coyer - The vegetation regenerated quickly
in all rainfall zones (Fig. 3). In karri stanals vegetation
cover approached unlogged levels within 5 to 10 yea$
and while actively growing to maturity would achieve
higher densities than the original mature forest unless
thinned. Jarrah-marri stands responded more slowly,
reaching 90 per cent of unlogged cover in about l0 to
15 years (Stoneman et ql. L988).

10 20 30 40 50 60 70 110

AGE (yEars)

Figure 3
Relationship between vegetation cover and stand agc for

lower and high rainfall jarrah stancls and karri stands (from
Stonernan ef a/. 1989).
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Figure 2
Soil solute conc€ntration in relation to mean annual rainfall (ftom lohnson er a!. 1980).

In forestedareas in the low rainfall zone goundwater
is generally characterized by high salinity (>2000 mg Li
TSS) and great depth below the surface (usually>4mand
often >15 m) (Borgetal. 1987a, 1987b; Schofield eral.
1989). Except in very dissected landscapes, this saline
groundwater needs !o rise a greatdistance before it is able
to enter the sheams, This would normally take a long time
with no forest cover (groundwater rises of 0,8 m yr
were estimaied by Loh and Siokes (1980) for a low rainfall
zone area following clearing, and groundwater dses of
1.3 m yr were found following clearing of 54 per cent ofa
low rainfall zond catchment near Collie Geck and
Williamson 1987)), and much longer with a little forest
cover Groundwater rises of 0.4 m yt followed ship and
pa*land clearing of 38 per cent of a low rainfall zone
catchment near Collie (Peck and Wiuiamson 1987)). On
the other hand, in the higher rainfall zones the groundwaier
is ftesher (<2000 mg L{), more y/idespread (>50 per cent
of catchment areas) and closer to the swface, so it often
flows direct io sheams under nah[al forest conditions
(Schofield et al. 1989).

PROJECTS 2and4
Rainfall -Rainftllforthe study period ( 1975- 1985) was l0
per cent below the long-term mean. The drier conditions
are likely to have reduced the size of the hydrologic
respons€ to logging and regeneration, but not the general
trends (Borg er al. 1987a 1987b, 1988b).

.-. HIGH RAINFALT IARRAH
-- LOWER RAINFALL JARRAH
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Since the research program began there has been
particular interest in the effect ofthe new logging strategies
on water quality in the low rainfall zone where the soil salt
storageishigh (EnvironmentalProtection Authority 1973)'
However, exlrrimental results have shown there was no
stream salinity increase in this area (Borg et al. 1987a;
1987b, 1988b). Thisisbecauserechargewas smallandthe
depth to goundwater was sufflciently large so that
goundwater (the major source of salt) did not conEibute
to sheamflow following logging (Borg et al. 1987a'
1987b, 1988b).

In the intermediate and high rainfall zones,
groundwater conhibuted to sheamflow before logging.
Following logging in these zones, permanent groundwater
levels rose and stream salinities increased, indicating an
increase in the discharge of salts from groundwater to
streams. Similarly, as groundwater levels began to fall
followingregeneration, stream salinities fell. It is expected
that stream salinities will retum to near pre-logging values
(Borg et al. r987a, 1987b, 1988b).

From a regional water resource perspective, the
salinity increases obseryed are minor. However, the low
flow salinities measued at greaier than 1500mgLr, ifthey
persist for many weeks, could cause problems with small-

scale public water supply systems based on low-volume
storages. This problem can be overcome by appropnate
design of vegetative stream buffers (Steering Committee
1987).

Se diment Conc e ntratio16 - S tream sediment concentratrons
before logging were less than 5 mg Lr in all monitored
catchments (Steering Committee 1978, 1980, 1987; Borg
et al. L987,.)- Sediment concentrations increased on two
of the four pated catchments and remained high for one
to two years fouowing logging, before declining to pre-
logging levels over the next three years (Fig. 7) (Borg et
al.1987a). The catchments where measurable increases
in sediment concenhations occuned had no buffer of
streamline vegetation retained and were logged though
the winter periods. The highest annual flow-weighted
sediment concentrations were 38 mg Li. No sediment
increases were detected on the catchments which had a
buffer of sfeamline vegetation retained and were logged
during dry summer conditions (Bory et a|.1987a). Less
detailed monitoring of trials where slream buffer widths
were reduced were ci ried out through 1985 and 1986
(Bory et aI.1987a). Reducing the width ofexisting river
buffers from 200 m to 100 m, and reducing the width of
existing stream buffers from 100 m to 50 m had no effect
on water qualitywhen logging tookplace over thesummer
(Borg et al. 7987a).

March  Road

\ '^-'- '-.1 
YcrramlnnuD south
(no ftow In 1980)

Figure 6
Changes in flow-weightod mean annual strcam salinity in the four logged research catchments (from Borg et al.1987a\.
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