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Under the auspices of the lnternational Hydrological Decade the Ministry of
Works is establishing a network of experimental basins to study the hydro-
logical characteristics of important soil and vegetation complexes of New
Zealand. The study of the effect of cultural change on these characterist¡cs
is also included.

Research is co-ordinated by the Soil Conseruation and Rivers Control Council
and is carried out in conjunction with other organisations. Ultimately it is
hoped that nineteen experimental basins will be established in New Zealand.
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PUKETURUA EXPERIMENTAL BASIN : 1969

1. LAND MANAGEMENT

1.1 Land develoPment

A decision was made in August 1969 to delay development of the catchnrent for one

year, to the 1gZ1 /72 season. The main purpose of this delay was to allow soil physics
and vegetation data to be gathered prior to land development'

General maintenance of Puketurua catchment

The land around the recording sites has been cleared and grass mowed; grass ì,ry?s

sown around the Puketurua weir. The roads have been improved with high-quality basalt
metal and have been graded regularly.

Gully control

Debris from the eroding gully in Pukewaenga Catchment continued to be a problem at

the pukewaenga flow measuring site. Repeated repairs were made to the A-frame debris
dam.

SURVEYS

Gully erosion

periodic inspections were made of the large eroding gully in the Puketurua catchment.

(Fig. 3) . Relatively little erosion occurred in 1969 as there were few high-intensity
storms. Fig. 4 is a good example of eroding hard pan.

Vegetation species survey

This survey was completed in Janual'y 1969.

INSTRUMENTATION AND OBSERVATION (Fig. 5)

Climate

The main climate station has continued to function and readings have been taken on

a daily basis.

2.

2.1

2.2

3

31

F¡9. 1: General view of Pukewaenga and Pukeiti Catchments.
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2: Puketurua basin - view ol the main channel with
climatalogical station and Pukewaenga road in the

toreground.

F¡9. 3: Gully erosion.
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Fig. l: Erosion of the podsol ized hard pan.

Microclimate study

This project continued through'1 969, The microclimate station was moved at the end

of each month, being located at MS9, MS8, and MS29 in turn. ln August a Fuess Actino-
graph was added to the microclimate equipment and has been operated beneath the scrub

canopy at all three sites.

On 1S July six 1b2 mm (B in.) soil thermometers were installed at the three micro-
climate sites and on three other sites covering the main soil types.

ln December 1969 a grass-minimum thermometer was added to the microclimate stalion.

The readings at the microclimate station are taken at 1000 hours each day.

Precipitat ion

The basic network of four 20 mm-per-hour Lambrecht recording raingauges was
mai ntai ned,

ln Pukewaenga catchment two daily manual raingauges were added to the network on

16 May. These gauges are located near MS24 and MS44 on opposite sides of the valley
in approximately mid-slope positions: they were added to see whether there is any major

variation of rainfall in this 96-acre catchment'

The pukeiti-A raingauge was removed from the Pukeiti network on 10 June. lts
exposure has been alteted by land development, and fencing on the adjacent land.

I ntercept i on

The interception study was continued through 1969 and in December 1969 the recorder

tank from the interception plot was rated. Thesixpairsof gauges installed for throughfall
extrapolation were also read frequently. Fig.6 indicates the ori fice flow structure and

chart recorder.

Fig. 7 shows onê ^auge in position below low vegetation.

3.3

3.4
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Fig. 5: Modif iú chart recorder - interception plot.

Fig. 6: õrlllcø llow-gauging struclure -
interception plot.

35 l-row

3.5.1 Puketurua (catchment No. 1): The weir continued to operate in a satisfactory
manner. On 21 October a Fischer and Porter punch-tape recorder was installed

at the weir alongside the Lea chart recorder. On 27 February the backwater water-level
recorder downstream from the weir was modified so that zero on its charts corresponds
to zero water level at the weir.

3.5,? Pukewaenga (catchment No.2): The two Lea chart recorders at this site continued
to operate in 1969. No changes were made to the recording structure.

3,5.3 Pukeiti (catchment No. 3) : The f low-measuring structure remained unchanged
during 1969.

3.5.4 The backwater recorder at the Puketurua weir continued to operate through 1969.
(Fig.8).

lnf i ltrat ion

No measurements were made during 1969.

36
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Soil moisture

ln the spring (September - October) a total of 67 soil-moisture access tubes were
installed. Pukeiti catchment has 25 tubes at six sites. Four of the sites are at the
same elevation on the upper slope of this gently-sloping catchment, with four tubes to
1.52 m (5 ft) and one to 3.35 m (11ft) at each site. The other two sites in Pukeiti are
in the lower part of the catchment. ln the main Puketurua catchment there are 27 tubes
in groups of three on Traverse Line3 which extends across the main valley. The
remaining 15 tubes are installed at five sites scattered throughout the catchment. Core
samples for bulk densities and moisture content (gravimetric method) were obtained at
the time the access tubes were installed. Soil-moisture readings from the Troxler neutron
scatterer were also obtained to allow f ield calibration of the equipment. Subsequent
analysis of the data has shown that the soils are so varied, even in a single profile, that
field calibration is almost impossible. lt is planned to install further tubes at carefully
selected sites where more uniform soil profiles are now known to exist. This may allow
field calibration of the equipment at a later date. A considerable amount of soil-moisture
data was obtained by 31 December '1 969.

Groundwater

Routine weekly measurements at the 11 deep bores continued in 1969. On 18 June a

Lea chart recorder was installed at Bore 3 on Traverse 3, high on the valley side, in an
area with claystone rocks. Another recorder was later installed at Bore 4 lower down the
same slope, in an area with greensand rocks. On 12 August and 14 August new152.4 mm

(6 in.¡ diameter bores were sunk at Boreholes 3 and 4, close to the original holes. These
larger diameter holes have given satisfactory chart records of the water-level fluctua-
tions. On 3 September two piezometer tubes were installed in the swampy valley floor
on the line of Traverse 3. This completes the line of groundwater recording stations on

Traverse 3. ln October two new boreholes were drilled in Pukeiti close to soil-moisture
access tube sites. Chart recorders were later installed on these boreholes.

Suspended sediment

Sediment samples were collected from several storms - 24 June, 7-8 August, 17

August. Sampling points have been established at the Aponga Stream (for comparative
purposes) at the gauging bridge (Puketurua), at Pukewaenga flume, at the eroding gully

above the pukewaenga debris dam, in the Pukeiti Stream also above the debris danr,

and f inally at the Pukeiti f lume.

DATA PROCESSING

Climatological data from the climate station:

The basic data has been forwarded to the N.Z. Meteorological Service and a copy has

been held in Whangarei for later use.

Precipitation data

The Lambrecht charts for 196g have been processed manually by the Whangarei

Hydrological Survey to give daily values at 0900 and 2400 hours. The Lambrecht charts

hãve also been processed on a storm basis to extract maximum rainfall intensities and

also maximum intensities for each month at various fixed time durations e.9.,5 minutes,

10 minutes, 30 minutes etc. All records from previous years have been entered on

summary sheets.

Flow data

The Lea charts from all three catchments have been annotated in Whangarei ready for

processing through the new IBM system. The 1968 flow data has been checked and plotted

ready for publication in the Hydrology Annual'

Microclimate data

Simple regression analysis was carried out for maximum, minimum and 203 mm (8 in'¡

soil temperatures. The data were regressed for each month separately using independent

values f rom the climate station (C.S')

3.8

39

4.

4.1

+¿

4.3
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Fig. 7 : Throughtall precipitation gauge'

Fig. 8: Puketurua weir with bridge and backwater water-level recorder.Hydrological research annual report no. 16 (1971)



BORE HOLE NO FOUR LEVELS A CLIMATE S TATION RAINFALL - PUKETURUA 1969
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Average values were found for each month, from 203 mm (8 in.¡ thermometers, for
maximum, minimum and mean soil temperatures. These were plotted against month, as
were the differences between the C.S. and master-site averages. Average monthly values
for each season, taking summer as December, January, February and so on, were also
found.

DATA ANALYSIS

Rainfall

The total precipitation for 1969 was 1327 mm (53.23 in.) This was almost exactly
the same amount as in 1965. Fairly heavy rain fell in two ma¡or storms in February to
give a total of 209 mm (8.21 in.) March was exceptionally dry with only 8 mm

(0.03 in.) ln many parts of Northland this was the driest March this century. Below
average rainfall continued up to mid-April OZOmm(2.75 in), May 205 mm (8.06 in.) and

June 165 mm (6.1S in.) were typical wetwinter months. After 1 July 1969below-average
rainfall was experienced with the exception of December when 165 mm (6.49 in.) fell.

Ftow

5.2.1 Puketurua

A flood peak of 1.05 m (3.45 ft) was recorded on 6 February. This was followed by a
long period of flow recession. The minimum stage height for the year was recorded on 6

April, at O.OS3 m (O.1ZS ft). The maximum stage height for the year was recorded on 21

May with a flood peak of 8.02 m"/s (283.S cusecs) at 1.48 m (4.85 ft). Another major
storm on 17 December produced a f lood peak of 1.44 m (4.74 f\.

5.2
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5.2.2 Pukewaenga

Zero flow was recorded from 13 to 16 April. The flood of 6 February gave a flood
peak of 0.93 m (3.05 ft) in the f lume while the flood of 21 May gave a f lood peak of 1.21 m

(3.98 ft) or 1.79 m3/s (63.2 cusecs). By mid-November, after prolonged below-average
rainfall, the flow at Pukewaenga had virtually ceased. The storm of 17 Decemberproduced
another major flood peak but not as high as on 21 May.

5.2.3 Pukeiti

Zero f low was recorded after 10 January 1969 and again for a long period from 7 March
to 17 April. Zero flow occurred again after 11 November but the storm of 17 December
produced a major flood flow of 0.20 m3/s g.Z+ cusecs) from the small 1.44 hectares
(3.56 acre¡ catchment - 0.06 m3/s o.4O ha (2.03 cusecs per acre).

5.2.4 Backwater

Backwater from the Aponga stream was recorded atthePuketuruaweironfiveoccasions
in 196g. ln each instance the d¡o¡ry¡¡¡g-out would have affected the weir rating by more

lhan 11/z%o. Backwater occurred on 21 May (0700 to 1430 hours,) 10 June, 17 August,
1S September and 16-17 December, On 21 May the fall through the weir was only0.09m
(0.3 ft) and a large area below the weir was flooded. A complete contour survey of the

weir area was made in 196g and the details were forwarded through Head Office to the

Gracefield Laboratory to allow a model rating to be made (including the backwater effect).

Soi I moisture

A preliminary plot of soil moisture data from a few tubes at selected depths show
a fairly steady decrease in moisture during the dry spring period which extended up to
mid-November. This type of analysis is all that is possible until ihe equipment is
calibrated for the local soi ls.

Groundwater

Examination of chart records covering storm periods suggests that there is a major

inflow of water into the boreholes, probably through the shallow surface soi l, above the
pan or clay horizons. Soil-moisture readings taken in claystone areas adjacent to ground

water bores also cast considerable doubt on the existence of groundwater in the clay-
stone areas. There is no marked change in soil-moisture readings down to 3,08 m (10 ft)
even though there is water close to the surface in an adjacent bore.

Suspended sediment

Samples were collected from several storms in 1969. A considerable number of samples

collected during one storm on 7-8 August showed that:

(1) There is virtually no sediment leaving Pukeiti.
(2) The sediment measured at Pukewaenga flume comes almost entirely from the

eroding gully. The Pukeiti Stream is still clean water.
(3) The bulk of the sediment is carried on the rising side of the storm hydrograph.

Sediment concentrations decrease rapidly after the flood peak.

(4) At puketurua weir lgauging bridge) the sediment concentrations are again very low

when compared with Pukewaenga.
(S) Samples from the Aponga Stream (grassed farmland catchment) gave much higher

sediment concentrates than water passing the Puketurua weir.

Microclimate

ln the warmer months the 203 mm (8 in.¡ thermometer temperatures at the master

sites were considerably less than those at C.S. For example, the difference between the

November 1969 mean at C.S. and at M.S.8 was above 3.3"C (6'F)' This difference

between vegetation-covered soils and those beneath a bare surface, in the hottermonths,
can be expiained by the vegetation acting as a shield against large amounts of direct
solar radiation.

ln winter the difference between sites almost disappeared, probably because of higher
proportions of indirect sky and atmospheric longwave radiations which are known to be

more eff icient than direct insolation in penetrating vegetation.

5.6

e
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The M.S. 9 maxima were consistently greater than the C.S. values by about 1.7"C
(3"F). At M.S. 6 and M.S. 29 the maxima tended to be greater than those at C.S. in
spri ng and summer, and less in autumn and winter. The magnitude of the deviation
from C.S. averaged about O.B"C 11.S"F) at M.S. 8, and was not greater than about 0.3"C
(0.6"F) at M.S. 29. At M.S. 9 radiation was easily able to reach the screen, and in
addition the vegetation in the vicinity would have produced a calm, sheltered environ-
ment conductive to high daytime temperatures. The screen was open to insolation at
C.S., also, but the greater mobility and mixing of the air apparently served to reduce
the daytime temperatures there.

The vegetation shield would probably account for lower maximaat M.S. I and 29 than
at M.S. 9.

The M.S. 9 minima were about 0.8"C (1.S" F) below the C.S. values. At M.S. I the
minima were generally less than at C.S., the differences not becoming much greater than
0.56"c (1"F). The M.S. 2g minima did not deviate by more than about 0.28"c (0.5'F)
from C.S. The stillness of the air and the open area at M.S. 9 would have promoted
heat loss by longwave radiation, leading to low night-time temperatures. Such heat
loss would have been inhibited by the surrounding vegetation at M.S. g and M.S.29. lt
appears that the greater opportunities for air movement at C.S. prevented development
of a cold air layer during the night and kept the minimum temperatures above those at
the master-sites.

The master-site mean temperatures were generally higher than mean temperatures at
C.S., as would be expected because the deviations of the maxima were greater than those
of the minima. Discrepancies did not much exceed 0.56"C (1 "F).

The relative humidity, screen temperature and wind data will be analysed af ter
corrections for time and height differences have been made. There appeared to be no
pronounced trendsby season or s¡te from the mid-morning screen temperature. The windrun
f igures were greatly reduced at all master sites compared with those at C.S., even
allowing for the greater height at C.S. Average wind speed just above the vegetation
at M.S. 9 was about three or four times the speed at M.S. I and M.S.29 where measure-
ments were made within the vegetation.

BIBLIOGRAPHY

Franks, S. 1971 : Puketurua microclimate survey, Research Progress Report No 2, Water
and SoilDivision, Ministry of Works, Wellington.
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APPENDIX 1: RESEARCH OBSERVATION PROGRAMME FORM FOR 1969

(Key to Code Letters for Organ¡sations is Given inlheHydrology Annual)

RESEARCH OBSERVATION PROGRAMME

FOR THE .puKEruRUA , . " . "l.H.D, EXPERIMENTAL BASIN FOR. . 1e6e . .

oRGANISATION RESPONSIBLE FOR BASIN . . wArER AND sorL Drv. M.o.w.

LOCATION

RATING OF FL.UEAS. II

,
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Under the auspices ol the lnternatlonal Hydrological Decade the Ministry of
Works is establishing a network of experimental basins to study the hydro-
logical characteristics of important soil and vegetation complexes of New
Zealand. The study of the effect of cultural change on these characteristics
js also included.

Research is oo-ordinated by the Soi I Conservation and Rivers Gontrol Council
and is carried out in conjunction with other organisations. Ultimately ¡t is
hoped that nineteen experimental basins will be establ¡shed fn New Ze:aland.
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PUKETURUA EXPERIMENTAL BASIN : 1970

LAND MANAGEMENT

Land development

A land development programme agreed upon by Lands and Suruey Department, and

Ministry ol Works was approved by the Soil Conservation and Rivers Control Council
in November 1920. The prime objective of this programme is to have the experimental
area sown in grass in the autumn of 1972 (March - April 15721. A contract was let by

Lands and Survey Department for firebreaking and discing ready for winter fallow. Work

commenced in December 1970 and firebreaking has been completed' Areas with
regenerating native vegetation have been isolated with firebreaks. Earlier, on 30 Apri l,
a large part of Pukeiti and Pukewaenga catchments were burned accidentally. This land

will be developed with the remainder of Puketurua in 1971 - 72 (Fig. 1).

General maintenance

Areas around the recording structures have been mowed regularly and all installations
were painted during the year. Attractive flower gardens have been redeveloped at several

sites.

F¡g. 1: Pukeiti catchment: Part of the area burned on 30 Apr¡l 1970.

Gully control

Debris fronl the eroding gully in Pukewaenga catchment has been contained by the
debris dam above the Pukewaenga measuring site (Fig. 2).

SURVEYS

Gully erosion

lnfrequent inspections.have been made on a large gully in Puketurua catchment. The
only significant erosion occurred with major storms in June, August and on 3 November.

Vegetation species and age survey

Mr W. Burke, botanist, Water and Soil Division, Wellington carried out a botanical
survey of the catchments in August 1970. A new set of aerial photographs taken in 1968
should assist in mapping the vegetation. A number of tree samples were col lected for
age analysis.

1.2

2.

2.1

1.3

22
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Fig. 2 : Pukewaenga catchment : Debris dam.

Fig. 3 : Pukeiti catchment : Water tlowing along the catchment boundary.

Hydrological research annual report no. 16 (1971)



3-

2.3

Fig. q : Pukeiti catchment: A large depression holding water alter a storm'

Fig. S : Pukeiti catchment : An area ot gum-digging.

Channel survey

A longitudinal survey with selected cross-sections was made for the channel in
pukewaenga catchment after the April fire. Pegs have been installed away from old
erosion scars to allow f urther surveys if major erosion occurs.

Pukeiti catchment survey

A revised map of Pukeiti has been prepared showing the location of all installations
in this catchment. Levels have been carried to all installations to complete the survey
of the area.

2.4
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A water-tanker was used to spill water on the ground to assist in defining one part of
the Pukeiti catchment boundary (Fig. 3). A cutoff of polythene has since been installed
along this boundary.

Pukeiti depression storage

lmmediately after the April fire a survey was made of depression storage in Pukeiti
(FiS.4). The depressions are largely the result of digging for kauri-gum (FiS.5) although
the presence of shell splinters conf irms some military activity.

Numerous photographs have been taken of the depressed areas. Heavy rain on 14
June appeared to result in complete surface runoff even in areas with severe gum-digging.
The depressions all hold water from storm events but dry out between storms.

I NSTRUMENTAT ION AND OBSERVATI ON

Climate

Daily readings have been continued at the main climate station.

Microclimate

This project continued until 16 December 1979 when the equipment was removed to
the climate station in preparation for land development. The set of six 102-mm (4 in.¡
soil thermometers installed in 1969 were also removed.

qUKETUEIIA

PUK.ITI TATCHMfNT
R¡.^.-- qJ ra.r:- n þ

3.

3.1

3.2

Fig. 6 : Pukeiti catchment : raingauge and sampl ing sites.

wr t/o32
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F¡g. 7 : Ground level raingauge with anti'splash grid.

Precipitation

The network of raingauges remained unaltered during 1970. A pair of plastic wedge-

shaped Marquis-6OO raingauges and two yarquis-1 000 raingauges were read daily at the

main climate station during 1g7O (installed November 1969). Ground-level raingauges
surrounded by 914 mm (3 ft) anti-splash grids (Fig.7) were installed in May 1970 at the

station, at pukeiti g and C raingauge sites and near the Puketurua weir. These
installations were made to allow assessment of rainfall catch at ground level. The fire
on 30 April caused some damage to raingauges in Pukeiti (Figs. I and 9).

I ntercept i on

The interception study continued in 1970 until 15 December when all the equipment

was removed. All the manuka trees have been removed from the plot and surface area

measurements were completed on three trees. The ground-level gauges at the six
throughfall sites were all moved through gOo in June 1970.

Flow

3.5.1 Puketurua (catchment No. 1): The weir continued to operate in a satisfactory
manner. A metric staff gauge and point gauge were ¡nstalled during the year and

the Fischer and Porter punch-tape recorder was converted to metric units. The upstream
approach to the weir has been greatly improved and weed growth was removed from the
pond.

3.5.2 Pukewaenga (catchment No. 2): A Fischer and Porter punch-tape recorder was
installed alongside the Lea chart recorder for the Pukewaenga flume in December

1970. An ingenious system of pulleys and tape allows the one recorder to operate for
the flume and the adjacent low-flow V-notch. As an interim arrangement, after 30 Apri I

1gZO, recording on the V-notch was made with a Fischer and Porter recorder while a Lea
chart recorder was retained at the flume. The recording, staff gauge and point gauge

were changed to metric units during the year.

3.S.3 Pukeiti (catchment No.3): The approach area for the flume was roofed over
during 1970 to stop smal I rainstorms producing runoff from the concrete apron

when there was no flow from the catchment. On 29 April 1970 a Fischer and Porter
recorder (metric units) was installed beside the Lea chart recorder. A metric point
gauge was installed later.

3.5.4 The backwater recorder at Puketurua weir continued to operate in 1970.

3.4

3.5

fl
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F¡9.8: Pukeiti catchment: Fire damage to Lambrecht raingauge.

Fis. SÍorage gauge after lire.

I nf i lt rat ion

No measurements were made in 1970.

Soil moisture

A sample of five sites was selected for fairly regular reading with readings being
taken at all sites when conditions make this work worthwhile i.e., when major changes
are detected at the sample of sites.

3.7
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3.8 Groundwater

Routine weekly measurements continued throughout 1970 at the 11 deep bores. During
the 1g7O winter the boreholes in Pukeiti catchment were closed down as tests made in
the summer showed there was no groundwater present in the claystone areas.

3.9 SusPended sed¡ment

Sediment samples were collected from several storms during 1970, the most notable
being the storm of 3 November.

3.10 water quality

Two samples of water were collected from the main stream at Puketurua on 10

September - from the Puketurua weir and from the main channel below the climate
station. Further samples were taken in December. The Government Analyst, DSIR

Auckland has undertaken analysis of these pre-development samples.

A portable pH meter was supplied by NZHSD during 1970. Measurement of the pH of

the streams at Puketurua under winter flow conditions (26-26 August) produced some

interesting results.

4. DATA PROCESSING

4.1 Climatological data from the climate station

Basic data is forwarded to N.Z. Meteorological Service, and a copy is retained in
Whangarei.

4.2 PreciPitation data

Lambrecht raingauge charts for 1970 have been processed manually to give daily
values at Og0O and 2400 hours. They are also processed on a storm basis to extract

maximum rainfall intensities at various time durations. Daily manual records have been

entered on summary sheets. Preparation of data for publication in Hydrology Annual
has continued throughout the year and precipitation and runoff data for 1966, 1967, 1968'

for all three catchments, has been checked and plotted ready for publication.

4.3 lnterception data

Processing of data is welladvanced.

4.4 Flow data

There has been no progress in the processing of either Lea charts or Fischer and

porter tapes to provide 1969 or 1970 flow data. The delay has been caused by computer

system problems. Data from earlier years has been checked and plotted ready for
publication.

4.5 Soil temPerature data

Weekly readings have been plotted on a graph'

4.6 Soil moisture

Data from a sample of tubes and depths has

variations in moisture.

5. DATA ANALYSIS

been plotted on a graPh to check on

progress has been limited because of the shortage of a scientist and delays in

computer processing of basic data'

5.1 Rainfall

precipitation recorded during 1970 was 1237 mm(48.72 in.) This is the lowest annual

rainfall since records commenced in 1964 and a comparison of Whangarei and Puketurua
records suggests that 1970 is probably the driest year since 1945. Very dry conditions
were experienced in January and February when only 21 mm (0.84 in.) and 26 mm (1.01 in.)
were recorded. A relatively dry winter was experienced with below-average rainfall
until the end of July. August to October had above-average falls and several majorflood
peaks were recorded during this period. Long spells of fine weather occurred in
November and December.
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Fig. 10 : Gauging Hut :127mm(5in.)Manual raingauge during November f lood.

F¡9. 11 : Puketurua weir 4 days before zero llow.

On 3 November 1970 a very localised heavy rainstorm occurred at Puketurua. The
rainfall varied from s1.3 mm(2.02 in.) in two hours (1135 _ 14Bs) at pukeiti Lo 72.zmm
(2.84in.) near the Puketurua weir. 16.7 mm (0.66 in.) fell in 20 minutes and 33.8 mm (1.39 in.)
in one hour at Pukeiti. This heavy rain fol lowed other storms on 28 and 31 October.
One raingauge was flooded out by the flood of 3 November (Fig. 1O) .

Flow

1970 was a notable year at Puketurua as great extremes of flow were experienced. By
20 February 1970 flow had ceased at all three catchments. (Figs. 11 and 12). This is

5.2
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the only time since records commenced in 1964 that zero flow has been recorded at
puketurua weir. Heavy rain overnight on 14-15 June produced the highest flood peaks

recorded up to that time at Pukeiti and Pukewaenga. The storm of 3 November 1970
led to record f lood peaks at all three catchments'

At puketurua the peak stage was 1.847 metres(6.06ft) giving a discharge of 17.29

m 3/s (011 c.f .s.) from 248 hectares (613 acres) (Figs. 13 and 14).

Pukewaenga recorded 1.676 metres (5.5ft), a discharge of

99.4 f /s ha (1.42 cusecs per acre) (Fig. 15).

3.86 m s/s 1tso.+ c.f .s.)

pukeiti recorded a peak of 0.564 metres(1.85ft),adischarge ol 0.27 tt/" (9.S2 c.f.s.)
188 l/s ha (2.69 cusecs per acre) (Fig. 16). At both Pukewaenga and Puketurua
the flow-measuring structures were operating at nearly full capacity and they will have

to be enlarged. Backwater sufficient to affect the rating of the Puketurua weirioccurred
on four occasions during 1970 - 15 June, 13 August, 28 October and 3 November (Fig. 14).

Flow data from Puketurua was used by F.H. Pearson to test a model based on the
diffusion of an exponential decay profile. lt was only satisfactory for that portion of the

hydrograph recession which is approximately exponential throughout its length. Hydro-
graphs were then synthesised using this property of diffusivity. The method compared

favourably with the Muskingum method. A paper has been published in N.Z. Journal
of Hydrology 9 (2) : 299-306.

Soil moisture

Records show that soil moisture decreased until 16 March 1970 during the summer

drought conditions, while stream flow at Puketurua weir ceased on 20 February and

commenced again on 1B March. By 4 Apri I soil moisture had increased slightly. There
was no major increase in soil moisture during the winter. Soil moisture readings at a

sample of sites showed very little change from May to December 1970. Duri ng 1970

Fig. 12 : Pukewaenga Ílume showing zero llow.
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Mr G.N. Martin, Water and Soil Division, examined the bulk density and soil moisture data
obtained when the access tubes were installed. The variety of soil characteristics in the
baein and cvcn in a ainglo profilc, ccpcoially variations in density,havc made it virtually
impossible to obtain a field calibration from the present data. As a result of this study
a sample of five sites has been selected for regular reading. When significant changes
are detected at the sample sites a complete set of readings will be made at all sites. A
typical set of three soil moisture tubes adjacent to a borehole is shown in Fig. 17.

ln an attempt to determine the upper limit of Troxler readings under field conditions
at Puketurua the neutron-scatterer was taken into the Pukewaenga eroding gully. An
access tube was pushed into the gully wall 1.062 metres (3.5ft ) Readings taken with
the soil near to saturated, a semi-liquid cream to orange clay, gave counts of 52,OOO
per minute. Other readings taken in the peat bog in the main valley floor gave
counts of 66,000 to 67,S00 per minute.

Fig. 13 : Puketurua weir on 3 November 1970 during rising stage.

Fig. 14 : Puketurua weir just beÍore tlood peak on 3 November 1g70.
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Fig. tS : Pukewaenga flume near peak of flood on 3 November 1970.

Fig. tA : Pukeiti llume near peak ol flood.

Groundwater

During the prolonged spell of dry weather in February and March tests were carried
out at two bores in Pukeiti catchment and at Bores3 and 4 which all had chart recorders.
Water was emptied from the holes at intervals of several days. The chart records during
these tests suggest that there is a very slow movement of groundwater in the greensand
areas. ln the claystone areas it seems probable that groundwater does not exist.

5.4
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Suspended sediment

Sediment samples collected during the flood of 3 November 1970 provided some
interesting data.

The water in the stream appeared to be far muddier than in most storms observed,
yet the sediment concentration at Puketurua weir (gauging bridge) at the flood peak was
only 500 ppm. Previously, the highest concentration measured at the we¡r was 184 ppm
recorded on 23 August 1967. As in other storms, the sediment concentration decreased
rapidly after the flood peak; within one hour it had fallen to 400 ppm and in 272 hours
to 120 ppm.

Microclimate

This project virtually ended in December 1970 when all equipment was removed from
the three microclimate sites, MS 8, 9, and 29, ready for burning of the manuka scrub at
Puketurua. Fig. 18 shows the microclimate station set up at MS 8 under tall manuka.
All records were forwarded to Water and Soil Division, Wellington for analysis by Miss
S. Franks.

The equ¡pment will be operated for a short period under grass.

Data from the thermograph and hygrograph were utilised in correcting the master-s¡te
relative humidity and screen temperature values to I am. No further analysis has yet
been undertaken.

A graph of the weekly readings from the six 102 mm(4in.)earth thermometers shows
that they all follow the same general trend. The most extreme readings are obtained at
the climate station where the thermometer is in a plot of bare earth with no covering
scrub or ground vegetation.

I ntercept i on

This investigation ended at Puketurua in December 1970 when the trees on the inter-
ception plot were cut down and removed for phytomorphological measurements. Surface
area measurements were made on three of these trees, At the same time all the pairs of
raingauges used to study throughfall were removed. All records were sent to Wellington
for analysis.

Early data appeared in Progress Report No.2 Puketurua Microclimate Survey, Ministry
of Works 1971 . Analysis of the more recent data has started.

5.5

5.6

5.7

FiS. tZ : Puketurua catchment traverse line 3 :-Bore 6 and soil moisture tubes.
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Data collected duringlg6s has been used by DrR.P. lbbitt to construct the interception
component of his conceptual model' A paper will appear shortly.

Data for the throughfall extension study is at present being analysed by regression

to see if trends exist.

qaingauge evaluation

A study has been made by Mr G.N. Martin and E.J. Hill, Water and Soil Division, of

the data from four pairs of standard 127 mm(sin.)manual gauges lorifices at305mm (1 ft)
and adjacent ground-level raingauges. ln the init¡al period 7 May 1970 to 17 June 1970,

with 24 rain days, all four ground-level gauges caught more rain. The increased catch

ranged trom 3.4% at the gauging hut, in a sheltered valley floor location, to 7.7yo more

at Pukeiti B, on an exposed ridge (Table 1).

ln the six-month period from 7 May 1970 to 3 November 1979 data is available from
gg rain days. Results similar to those for the initial 24 rain days were obtained, see

Table 1.

TABLE 1 : PERCENTAGE INCREASE IN RAINFALL CATCHMENT AT GROUND-LEVEL

Peri od Rain days Climate Pukeiti B Pukeiti C 6auging hut

7.5.70 to
17.6.70

7.5.70 to
4.11 .70

24

98

3.SVo

4.9%

7.7%

9.9%

5.3o/o

5.0%

3.4Vo

3.5%

The results obtained during the first six months have been reasonably consistent

except at the gauging hut wherð the pair of gauges are some distance apart' At this site

for the period 19 June 1970 to 3 August 1970,27 rain days, the ground-level gauge caught

0.8% less rain than the standard gauge. For the remainder of the six months the ground-

level gauge caught 3.2o/oIo 5% more than the standard gauge'

Fig. 18 : Microclimate station at MS8 in tal I manuka'
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A brief investigation has been made to see whether the higher catch in the gror:nd-
level gauges relates to size of storm or wind strength.

The Pukeiti B data for the period 19 June 1970 to 4 November 1970, coveringT4rain
days was divided into days with less than 3mm (0.12 in¡ and days with over g mmof rain.
On the 32 days with a small amount of rain the ground-level gauge caught 13% more rain
than the standard gauge. The percentage differencefor the wetter days was less, at 10.4%.

Data from the initial period, T May 1970 to 17 June 1970, was analysed to see if wind
had any major effect on the difference in catch. The results appear to be inconclusive.
At Pukeiti B the ground-level gauge caught 8.6% more rain on days of low wind (less than
9.66 kmph G mpÐ average) and 7.1% more on windy days, the difference for the
whole period being 7.7% (both windy and calm days).

5,9 Water quality

Measurements were made of the pH of water in the various streams at puketurua under
winter-f low conditions (25 - 26 August). Heavy rain had produced f lood conditions six
days before the measurements were made. The waters tested originated from a range of
conditions which included naturally-regenerated bush, manuka scrub, recently-burnt
manuka, and seepage from the ground.

The measurements show that pH is low over virtually all the catchment. The pH of
water flowing from three separate eroding gullies was 3.SS. A pH of 6.4 was recorded
in surface runoff in the gully above the area of native bush. At the puketurua weir the
pH was surprisingly low at 4.0S, considering the flow of water and the recent flood.
Fig.20 shows the sampling points and the pH values recorded.

5.10 Preliminary water balance

Mr G.N. Martin, Water and Soil Division, made a brief investigation of the annual water
balance at Puketurua using data available in Whangarei. The work is limited because
Thornthwaite Potential Evapotranspiration values were used (Hydrological procedure
No. 14). A further correction which could be applied in this initial water balance would
be to increase the catchment mean rainfall figure by at least S%, based on the data

. F/tu.aé9#@

--- /Hvmth-l 5lølø'

-a. 
pH ht"" ú i*^ 

"Æ

Fig. 20 : Puketurua catchment : Sampling points and pH Values.
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obtained from the ground-level raingauges lsection 5.9). Adjusting the rainfall in this
way would increase the percentage unaccounted for. The water-balance data for the
four years 1965 to 1968 is set out in Table 2.

TABLE 2 : PUKETURUA WATER-BALANCE DATA 1965-68 lin mm)

Year

1 965
1 966
1 967
1 968

Rainf a ll Runof f

550
825
565
987

P.E P-(O+PE) o//o Dif f erence

8.3
3.0
7.1
9.4

1 370
1 603
1 385
1 871

706
729
722
709

114
49
98

175

5.1 1 Vegetation

During August the approximate ages of various samples of manuka around the whole
catchment were obtained. A map was made of Pukeiti catchment and existing maps of the
whole catchment were improved. A list of species growing in the catchment was prepared

but this is not considered complete. Some idea of successional directions operating in
the catchment were worked out.

A f ull report is being prepared.

ln December 1970 the interception plot was cut down for surface-area determination.
Two samples were taken in small manuka stands for the same purpose and the surface
area of a pure stand 1 x 1 m (average heightS3Omm)was 1.3 m2. Theinterception plot and
other stand determinations have not been completed.
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APPENDIX : RESEARCH OBSERVATION PROGRAMME FORM FOR 1970

(Key to Code Letters for Organisations is Given in lhe Hydrology Annual )

s.c.c. Fof,H ¡tt

RESËARCH OBSERVATIOT.¡ PROGRAMME

FOR THE PUKETURUA .I,H D. EXPERIMENTAL BASIN FOR. .1P?0. .

ORGANISATION RESPONSIBLE FOR BASIN, . .y+TFF.&.sorL.D.rvrsroN,}r.o;Wr . ..

LOCATION

F&PRecordersat
RATING OF FL.MEAS. X

65 installed

CLIMATE STATION

ú
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INTERCEPTION
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PREPARED BY.G,J.,Blake, A. class, J.R. Waugh,
K.D. Russell

cüNFIRMED By rHE tHD rEcHNtcAL suã_ìõnfrlrrse

10.11 .69
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ANNUAL REPORTS PUBLISHED PREVIOUSLY

No

1

2

3

4

5

6

7

8

I
10

11

12

13

'14

15

Adair 1

Camp Stream 1

Camp Stream 2

Camp Stream 3

lvory Glacier 1

Makara 1

Moutere 1

Moutere 2

Moutere 3

Moutere 4

Otutira 1

Otutira 2

Puketurua 1

Puketurua 2

Taita 1

(to 1969)

(to 1967)

(1 e68)

(1 e6e)

(to 1969)

(to 1967)

(to 1966)

(1 eô7)

(1 s68)

(1 e6s)

(to 1967)

(1e68)

(to 1966)

(1 s67-8)

(to 1967)

ú

{,
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