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Flood Report for Event of August 5-8, 2002: 

Kopuawhara Catchment 
 
 
1. Introduction 
 
On August 5 - 6, 2002, a rainstorm hit the coast between Mahia and Gisborne.  
Rainfalls totals (for 24 hours) of over 350 mm were recorded in the Gisborne District, 
which includes the upper Kopuawhara Catchment.  These totals appear to be the 
highest on record, and could possibly have return periods of over 100 years.  
However, by the time the storm got to the Hawke’s Bay Regional Council rainfall 
sites of Kopuawhara, Fairview and Pukeorapa, the intensity had lessened 
considerably to that of a 5 to 10 year return period storm.  See Figure 1 for location 
information. 
 
The intense rain falling in the upper Kopuawhara Catchment travelled quickly down 
the narrow valley, eventually causing considerable damage in the final 5 km of the 
valley, and the low lying isthmus at the Mahia peninsula.  The Kopuawhara Stream 
overtopped its banks in numerous locations along the lower 5 km of the valley, 
depositing silt and debris.  As the floodwaters receded, the banks collapsed in many 
places due to the rapid draw-down and the loosely compacted silty soils.  See photos 
1 and 2. 
 

 
Photo 1:  Silt and debris deposited outside of riverbanks. 
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Figure 1:  Location Plan:  Kopuawhara Catchment 
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Photo 2:  Bank Erosion 
 
Paradoxically, the recorded rainfall at the nearest HBRC sites indicates an event of 
reasonably frequent occurrence (high probability), yet the resulting flooding 
indicates a less frequent occurrence (low probability). It was necessary to examine 
this paradox in more detail and look at other aspects of the event and the data 
gathered in order to arrive at a sound explanation for what happened.  To assist with 
this, a hydrologic and hydrodynamic computer model was created for the 
Kopuawhara Catchment.  This report provides details of the modelling, along with 
the hydrological and hydraulic data recorded by the HBRC and other agencies 
during the storm. 
 
 
2. Meteorological Service Warnings 
 
At 7:41pm, On Monday August 5, 2002, the Met Service issued a severe weather 
warning with predictions of up to 100 mm rain for Gisborne and Hawke’s Bay to fall 
between 3 am Tuesday morning and midnight Tuesday. 
 
At 9:38 am on Tuesday August 6, 2002 the severe weather warning was re-issued for 
Gisborne with predictions of 150 mm between 9 am Tuesday and 9 am Wednesday  
 
At 3:09 pm, on Tuesday August 6, 2002, the severe weather warning was re-issued 
for Gisborne with predictions of additional heavy rain until 3 am Wednesday. 
 
At 8:19 am, on Wednesday August 7, 2002, the severe weather warning was lifted, 
indicating the heavy rain was easing. 
 
Rainfall records and analysis indicate that the heaviest rainfalls occurred around 
midnight on Tuesday August 6, 2002, as predicted by the Met Service.  The actual 
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quantity of rain that fell is probably in excess of the 100 mm to 150 mm  predicted by 
the Met Service. 
 
The Met Service warnings are included as Appendix 1. 
 
 
3. Rainfall 
 
The rainfall measured by the HBRC system indicated that the event had a return 
period of approximately 10 years.  Nearby records in the Gisborne District Council 
area indicate that the return period for localised places could be greater than 100 
years.  The following table shows some of the recorded values, and associated return 
periods: 
 

Station Authority Total (40hrs) 24 hour peak 12 hour peak 

Fairview HBRC 187 mm 172 mm (5 yr) 124 mm (10 yr) 

Pukeorapa HBRC 200 mm 176 mm (5 yr) 121 mm (5 yr) 

Kopuawhara HBRC 155 mm  142 mm (8 yr) 95 mm (5 yr) 

Wharerata GDC 405 mm (~100 yr) n/a n/a 

Water Supply GDC 355 mm (~80 yr) n/a n/a 

 
The following figure shows an rainfall isohyetal map of the area with totals for the 
entire event. 
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Figure 2:  Rainfall Isohyet Map 

 
Despite the HBRC rainfall values showing return periods of less than 10 years, it 
appears that a significant amount of rain fell over parts of the catchments, which do 
not have any recording devices installed.  Several farmers along the coast have 
indicated rainfall totals of up to 350 mm for the entire event, and possibly 100 mm 
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within 2.5 hours.  It is of interest to note that “Floods in New Zealand” published in 
1957 lists the disastrous flood of February 1938 (probably the worst flood ever in the 
Kopuawhara since European settlement) and has the Puninga rainfall at the 
headwaters of the catchment as only 250 mm for the 4 day period of the storm, with a 
maximum daily amount of 200mm.  Analysis of the rainfall records for this area of 
the east coast shows it to be in a high intensity rainfall location with 24 hour, 100 year 
rainfall totals of 320 mm or more. It is possible that both the recent flood and the 1938 
flood, received far more rainfall than was recorded by the adjacent rain gauges. This 
aspect is examined further in this report. 
 
 
3.1. Hydrologic and Hydrodynamic Model 
 
A hydrologic model of the Kopuawhara Catchment was created using Mike11-NAM.  
The catchment was modelled as one area of 54.3 km2, which represents the area 
above the HBRC water level recorder at Paritu Loop.  Water level data from 1996 to 
2002 was used to assist developing representative parameters for the model. 
 
A hydrodynamic model was also created, which extends from 500 m upstream of the 
council’s water level recorder, to 600 m downstream of the Mahanga Road bridge, a 
total distance of approximately 4.6 km.  This model uses cross sections surveyed in 
1979.  Output from the hydrologic model, which converts rainfall into runoff, was 
used as input to the hydrodynamic model. 
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Figure 3:  Water level hydrograph:  Kopuawhara Stream at Railway Bridge 

 
The rainfall input to the hydrologic model was adjusted to achieve a water level 
hydrograph which matches the recorded values at the Kopuawhara water level 
recorder, shown in Figure 1. The reason for doing this was to establish the necessary 
runoff volume to replicate the “measured” discharge hydrograph for the site as the 
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measured rainfall at the nearest site does not give sufficient volume to account for 
the likely discharge.  The “measured” discharge is in fact an indirect measurement 
based on previous low level velocity measurements and water level to make up a 
rating curve for the site. This rating curve was matched to the rating curve developed 
as part of the hydrodynamic model and a good fit was achieved. 
 
The recession curve of the simulated hydrograph does not match well with the 
observed (simulated is lower).  This could be due to downstream flooding and tidal 
influence retarding the drainage and not reflected in the model.  However, this was 
not considered critical to the analysis. 
 
Upstream of the water level recorder, it was observed that the flood level rose to just 
below RL 21 m, based on flood debris and silt deposits.  Results from the modelling 
also indicate similar peak flood levels, as shown in Figure 4. 
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Figure 4:  Peak Flood Level for Cross Section upstream of Water Level Recorder 

 
Based on the above modelling, the estimated rainfall that fell in the Kopuawhara 
Catchment is as shown below in Figure 5. 
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Derived Rainfall for Kopuawhara
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Figure 5:  Derived Rainfall for Kopuawhara Catchment 

This rainfall has the following characteristics: 
 

Total  
(36 hrs) 

24 hour 
peak 

12 hour 
peak 

6 hour 
peak 

2 hour 
peak 

1 hour 
peak 

352 mm 339 mm 258 mm 163 mm 70 mm 35 mm 

 
 
3.2. Assigning a flood frequency 
 
Since there are very limited rainfall records for the Kopuawhara catchment, there is 
no true return period that can be provided.  However, if a comparison is made with 
nearby areas with more years of collected data (Pukeorapa), it appears that the 
derived rainfall could have a return period of between 70 and 100 years for 2 hour, 12 
hour and 24 hour duration events.  There is, however, other evidence that would 
caution against assigning too high a return period for the August storm.  
Immediately after the event, when access was possible up the valley, a walkover 
survey was carried out to assess the damage in the stream and surrounding 
floodplains.  Whilst there are significant silt and debris deposits, the stream channel 
itself does not appear to have been stressed to such an extent that would support the 
conclusion that the flood event was a freak or even rare event. 
 
Based on the damage sustained in the lower portion of the catchment (see later), 
knowledge of the channel capacity, measured flood levels and some historical data, it 
is likely that the August 2002 flood event is unlikely to be as significant as a 100 year 
flood, and at this stage is assessed to be a 20 to 50 year event. 
 
 
 
 
 



 9 

4. Flood Damage Assessment 
 
4.1. Slumping 
 
This assessment has been based largely on a walkover survey of the scheme area, 
ground photographs before and after the event and aerial photographs. The stream 
channel does not appear to have suffered significant bed or bank scour. Where 
grassed banks and berms exist these have withstood the flood flows without 
showing evidence of scour induced erosion.  In places, where batters are sufficiently 
flat, grassed and free of pampas grass or stumps, the banks are in relatively good 
condition.  
 
However, where the banks are steeper, they have suffered from rapid drawdown 
and the slumping has resulted in significant damage to the banks.  Rapid drawdown 
arises when the water level falls at a rate faster than the surrounding soil (banks) can 
drain, creating a particular soil condition; that of increased soil mass and an 
increased pore pressure that reduces the shearing resistance of the soil.  Both 
conditions reduce the ability of the soil slope to be free standing at steeper angles. Or 
put another way, flatter slopes in the silts and sandy silts of this area are required to 
withstand rapid drawdown conditions.  It is estimated that in the 4.7 km length of 
the scheme, greater than 60% of the banks have suffered from slumping.  In some 
locations this is of minor consequence but in others the consequences are more 
serious and urgent work is required. 
 
These more urgent areas are 

 Slumping of the left stopbank immediately downstream of Mahanga Road 

 Slumping of the left bank close to Kopuawhara Road 

 Slumping of the right stopbank at the entrance to Gower’s property 
 
It is of interest to note that the efforts put into clearing away the pampas grass in the 
past few years have been successful.  In the past when bank slumping occurred, huge 
masses of silt laden pampas not only exacerbated the slumping, but fell into the 
channel causing partial blockage and diversion of the flow. This in turn resulted in 
erosion of the opposite bank.  This time there was no evidence of this type of damage 
and the channel remains largely unrestricted due to the success of the pampas 
clearing operation.  The down side is that there was still damage due to slumping 
and this is discussed further later. 
 
4.2. Debris 
 
Other damage to the stream has been the deposition of significant amounts of tree 
debris either up on the banks or caught up on various trees, shelterbelts fences etc. 
These are poised to move on down through the system in the next flood. Large 
amounts of tree debris were washed onto the beach at Oraka.  The debris will remain 
an ongoing problem both on the floodplains already littered, and higher up the 
catchment where large amounts of debris are lying.  Landowners affected by the 
flooding are legitimately questioning the land management techniques in the 
forested areas in the upper catchment.  This aspect requires further discussion with 
the forestry groups in order that all parties can be assured that all practicable steps 
are being taken to control the problem of debris moving off the land into the streams. 
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A separate report by the Land Management section of council on the effects of the 
storm on the adjacent hill country and forestry is included as Appendix 2 in this 
report. 
 
4.3. Siltation 
 
Silt deposition occurs in various low areas along the banks and across the 
floodplains.  The silt depth varies, but on the flatter farmland is estimated to be up to 
200mm, but is over 1 metre in some places.  From the aerial photographs, the extent 
of silt deposition is estimated at over 90% of the valley floor in the scheme upstream 
of Mahanga Road. Below Mahanga Road silt has been deposited on the floodplains 
from overtopping of the stopbanks on both the left and right banks and covers 55% 
of the scheme area.  Siltation occurs outside the scheme area particularly areas 
adjacent to the lower reaches above the Maungawhio Lagoon. 
 
4.4. Other damage 
 
At Gowers, just upstream of the Mahanga Road Bridge, significant damage was done 
to a previous repair on an ugly bend in the channel resulting in severe bank erosion 
and collapse of the stopbank batter.  At this location there is the confluence of a side 
stream and associated culvert and floodgate.  The end of the culvert dropped off due 
to scour at the outlet, with subsequent loss of the floodgate and fill forming the 
access track above.  Work in this area is regarded as urgent. 
 
There were 3 locations with trees across the stream, which have now been removed. 
 
At the Mahanga Road bridge the waterway under the bridge is only partially 
effective and has been made worse since the flood. This needs to be opened up when 
bank reinstatement is carried out. 
 
As well as damage directly to the scheme, landowners have suffered from stock loss, 
pasture loss, damaged fences, pump stations flooded, and road and rail access 
affected. 
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Figure 6:  Kopuawhara Scheme:  Photo Date August 11, 2002 (Approximately 4 days after 
heavy rainfall) 

 
 
 
 



 12 

4.5. Flood Damage: Repair Costs 
 

FLOOD DAMAGE REPAIR REQUIRED 
ROUGH 
ORDER 
COST    $ 

Fallen trees obstructing the 
waterway 

Pull out of waterway, stockpile and 
burn 

1000 

Collapsed culvert at Gowers 
and access over culvert 

Replace culvert and floodgate, 
reinstate access 

8000 

Severe bank erosion on corner 
at Gowers, stopbank under 
threat. 

Repair corner using pipe gates and 
willow planting 

3000 
 
 

Severe bank erosion 
threatening existing stopbanks 
Below Mahanga Road 
Above Mahanga Road 

Repair by retreating stopbank 
 
110 m @ $60 /m 
120 m @ $50 /m  
 

 
 

6600 
6000 

 

Bank erosion as result of 
rapid-draw-down (see 
discussion below) 

Repair by flattening the batters 
5500 m @ $60 /m 

 
See note 1 

Tree debris  Remove and burn See note 2 

 
Note 

1. Repair of the banks is regarded for the purposes of this report as non-urgent, 
but not necessarily unimportant. In order to reduce the future damage to the 
banks and control the lateral spread of the slumping with its associated loss 
of farmland or roads it would be desirable to address the problem. Obviously 
with some 5.5 km of bank (left and right) affected by slumping, the cost (ROC 
$300,000) to carry out a suitable repair is likely to exceed any immediate 
benefits. It is possible however to carry out improvements over a number of 
years on small sections, starting with the worst and gradually reduce the size 
of the problem.  
What is required is to flatten the already steep stream banks. A preliminary 
bank slope suitable for the conditions has been calculated at 2.5H to 1V, based 
on assumed soil properties. This would need to be confirmed before any 
work was carried out. Excess soil could be used to extend, raise or widen the 
stopbanks provided flooding was not made worse in the process. The banks 
would then be planted in good quality grass to provide the necessary erosion 
protection.  
The benefits of this proposal include 
 Increased hydraulic efficiency of the channel 
 A reduction in the amount of silt carried downstream 
 A more stable bank edge. This helps with tracks, roads, fences etc. 

A greater degree of confidence against bank failure resulting in 
stopbank collapse 
  

This proposal to flatten the stream banks needs to be properly discussed with 
the scheme ratepayers to arrive at the best solution. At present this report is 
merely introducing the concept. The decision on whether or not to proceed 
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with the proposed repair will likely rest with the affected landowners and 
scheme ratepayers who contribute to the scheme.  
 

2. The removal of tree debris from the channel and immediate berm area may be 
carried out on a piecemeal basis, with debris stockpiled for later burning. 
Local resources may be the most appropriate means of carrying this out. 
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Appendix 1:   Met Service Forecasts and Warnings 
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Appendix 2 
 
AN INVESTIGATION OF THE AUGUST 5-6 2002 STORM AS IT AFFECTED 
THE FOREST IN THE KOPUAWHARA CATCHMENT. 
 
 
PURPOSE 
To observe the forestry in the Kopuawhara following the August 5-6 2002 storm with 
the objective of providing information on whether: 

 the erosion was greater in the commercial forest area than in surrounding 
pastoral lands   

 the forestry management has contributed significantly to the downstream 
damage 

 
BACKGROUND 
From discussions with Trevor Freeman of Gisborne District Council (GDC), the 
storm missed the coastal hills but concentrated 2-3 rows of hills inland.  On the plains 
rainfalls of 80mm were recorded but inland gauges were overflowing at 250mm with 
some reaching 350.  A high intensity dump in the last few hours completed the event.  
The high intensity cell occurred mainly in the catchments draining into the Gisborne 
plains, reaching across into the Kopuawhara but not into the lower catchment 
pastoral areas. 
 
The rainfall even appeared typical of the small but concentrated rainfall cells that hit 
the area on average each 5 years (the last one was at Nuhaka in 1997). 
 
The landforms comprise steep unstable hill country much of which is LUC class VIIe 
with a history of frequent erosion events.       
 
THE INVESTIGATION 
This report is based on a helicopter flight on Friday 16 August that left from near 
Gisborne, passed down the highway, digressed into the Tarakihinui stream before 
passing over the highway at the lookout.  It then flew down the Kopuawhara Stream 
to the pasture land before retracing the flight to above the highway then moving 
inland to the pastoral area to observe pasture damage before returning to Gisborne. 
On the flight were:  Trevor Freeman GDC Manger of Land Management 
   Garth Eyles HBRC Manager Land Management 
   Peter Manson HBRC Land Management Officer 
   Joe Devonport HBRC Land Management Officer. 
 
COMMENT 
Mature Pinus Radiata.  Significant slipping was present. This comprised: 

 Numerous small slips between the trees, visible only from immediately 
above. 

 A few large slips into water courses with significant regolith and tree debris 

 A few large collapses into the main waterways with significant regolith and 
tree debris. 
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Pinus Radiata up to approx 10 years (estimated). Significant damage with a range of 
slip sizes most of which resulted in regolith and debris transported to waterways. 
This was unexpected in trees of this age as in Cyclone Bola trees eight years of age 
held hillsides stable and suffered very little damage. 
 
Milled areas. 

 Significant areas had slipped. 

 There was an obvious concentration of slips off road lines and skid sites.  Slip 
debris extended the full length of the slope with this debris ending in the 
waterway. 

 
Figure 1.   Erosion from under the skid site carries debris to the  
stream.  Note the scoured waterways. 
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Figure 2.   Forest roads. Note the landslides starting from the sidings 
 

 Waterways, through which slip debris had moved, were generally scoured to 
bedrock, whereas those with no debris maintained their previous form. 

 Significant tree debris remained on slope where there was no slipping (but 
the degree of movement off slope could not be identified).  

 Most slip debris was transported into the permanent waterways, where it was 
mostly transported out onto the pastured valley bottom before being 
deposited.  However, close observation indicates significant log debris 
remaining in the ephemeral waterways. 

 In the ephemeral waterways mud banks often identified the high water level 
indicating a sudden rush of water and debris followed by lower flows.  In one 
site a road embankment had formed in small dam sufficiently large to host a 
mai mai.  This dam was filled with log debris. 



 28 

 
Figure 3. Slip debris controlled by debris  

Dam at the valley mouth. 
 
5. Pastured area 
The storm only significantly affected pastured areas in the GDC area.  Those areas in 
the rainfall cell were severely affected.  In general slopes over 30 degrees had severe 
slipping.  These were often the steeper upper slopes with debris flowing into the 
waterways.  On the mid and lower slopes fewer but deeper slips occurred. 
 

 
Figure 4.  Illustrating that pastured areas were also seriously affected. 
Location is north of the Kopuawhara catchment. 
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Some large collapses occurred blocking watercourses and providing large amounts 
of debris.  The main difference between this and the forested area was the lack of tree 
debris in amongst the regolith material.  Thus the sediment out on the Gisborne 
plains will be much easier to deal with than that in the Kopuawhara catchment. 
 
Native bush. 
Areas in native tree cover also suffered from slip erosion with shallow and deep slips 
occurring especially along riparian margins. 
 
6. RECOMMENDATIONS 
 
These recommendations relate to the area under commercial forest as it is this area 
that interests HBRC. 
Tracks and landing sites appeared to increase the amount of slipping. This is 
something the forest industry has recognized for many years and have worked on to 
minimize the risk. 
 
Tracks 
Significantly more slips appeared to develop from road batters than from slopes. 
This suggests a weakness in the road construction and maintenance processes.  To be 
specific one would need a ground inspection but from the air it appeared that either 
the water cutoffs were not effective, both in number and in their outlets, or the 
compaction of the batters was not appropriate.  Both would result in slipping. 
 
Closer inspection of the roading system is needed with the objective of recommending 
improved methods of reducing the risk of slipping from the batters. 
 
Skid Sites  
There appeared to be a concentration of large slips from under the top of the hill skid 
sites.  The sites, themselves, appeared not to be gullying; however, the collapses from 
under the fill suggest construction weaknesses.  The result of the erosion was large 
amounts of debris and regolith scouring the full length of the slope into the valley 
waterway.   
 
Closer inspection of the skid sites is needed to identify whether an alternative construction 
process or closing off process will reduce the risk of slipping.  Items such as the compaction of 
the batter, the immediate planting of the batter following closing off with willows or other 
rapidly growing plant material or providing drainage from the landing to a safe disposal site 
and the removal of any tree debris to the center of the landing need to be investigated.  The 
possibility of trucking slash away off site may also need to be considered on some of the skid 
sites.  Another possibility is reducing the amount of debris on the slopes and the number of 
skid site by using (super skids). 
 
Mid slope erosion 
While it was not possible to estimate if a significant amount of tree debris had 
washed off the slope it did appear there was no over sowing of legume or other rapid 
ground cover spp.   
 
If this is correct a change of management to ensure rapid ground cover spp are over sown 
immediately after harvest needs to be investigated. A discussion with the company involved 
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would be beneficial to ensure that the re-establishment phase is being carried out in the best 
manner available. 
 
On this steep, erosion prone, country it may be preferable to burn the tree debris 
following harvest followed immediately by sowing a ground cover legume.  This 
may reduce the volume of debris available to be transported during an erosion event 
prior to a protective tree cover being regained. The trade off here could be 
deterioration in soil structure with the possibility of a large-scale soil loss given an 
adverse rainstorm event before the slopes are revegitated. Current forestry best 
practice does not believe that burning at this time is environmentally advantageous 
because of the adverse effects and potential adverse effects of such an operation. The 
large logs may not be completely burnt. 
 
Alternative management systems are needed which minimize the amount of debris on steep 
slopes following harvest.  These could include the use of super skids, burning of trash and or 
immediate over sowing of slopes 
  
Valley Bottoms 
Wherever possible gully blocks need to be grown at the outlet of ephemeral 
waterways.  Blocks such as 10 rows of closely planted willows would provide a block 
for debris wash from small catchments.  However, this would not be feasible in 
catchments with permanent flowing waterways as these would be too large. 
 
The use of Gully Blocks needs to be investigated in appropriate valley systems 
 
 
Garth Eyles 
Manager, Land Mangement 


