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EXECUTIVE SUMMARY  

This study examines the gravel resources of the Pohangina River, to identify any trends of 

aggradation or degradation and assess the sustainability of extraction volumes.  

Cross -sectional surveys conducted in 2018 and in 2023 as well as reported gravel extraction volumes 

have been analysed to determine how the mean bed levels and gravel resources have changed 

through time.  

The main methodology for calculating the mean bed levels and the change in gravel volumes used  

offsets covering only the wetted channel and gravel beaches, exclud ing  the berm area.  

The overall trend of the river a nalysed reported a loss of 519, 000  m 3 of gravel f rom 2018 to 2023, 

which is 10 4,000  m 3/yr of degradation. This is a reverse of the overall aggradation trend of the 2020 

gravel study.  The same aggradation trend as the current 2025  study was observed below the 4 -mile  

mark in the 2020 study. Similarly,  both 2020 and 2025 studies resulted in degrading volumes at the 

4-  to 7 -mile  mark s. However , between  7.5 -  to 12.5 -mile  mark s, the present study found a degrading 

trend contrary to the 2020 studyôs aggrading results. It was also found in the present study that 

cross -sections 12 -  to 21 -mile  marks reported a n overall  degrading trend similar to the 2020 gravel 

study.  

The results of the present studyôs mean bed level change show ed that there has been no appreciable 

(i.e. greater than one metre change) aggradation or degradation in the river.  

The One Plan allocable volume for the Pohangina River is 25,000  m 3/yr , and t he recorded gravel 

extraction rate from 2018 to 2023 is 11,500  m 3/yr . This  is well below the recommended 20,000  

m 3/yr  limit from the previous 2020 study.  

Since the Pohangina reach is degrading at a rate more than the actual gravel taken, it is 

recommended that extractions should only occur if there  is a river management need , targeting more 

on the aggrading beaches than the degrading ones . The overall recommended extraction volume for 

the Pohangina River is 10,000m 3/yr.  

A resurvey in 2028 ï 2029 is recommended for the Pohangina River including all the cross -section s 

surveyed in 2023. Additionally, it is recommended that a more recent LiDAR (Light Detection and 

Ranging) be flown to enable DoD (Difference of DEMs [Digital Elevation Model]) analysis.  
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Pohangina  River Gravel Study  
 

1. 0 Introduction  

1. 1  Background  

The Pohangina River is a gravel bedded river situated on the south west of the North Island, and is 

a tributary of  the ManawatƸ River. The headwaters of the Pohangina River are located in the Ruahine 

Ranges,  and  the river then flows generally south  until it reaches the confluence with the ManawatƸ 

River  near Ashhurst  (Whale, 2020) . The 2006 Scheme Review noted :  ñthe  material moves down in 

a complex pulsing way, with continual change of both bed and banksò. The scheme review went on 

to say that ñthe cross-section surveys carried out over recent decades show little in the way of overall 

trends, with perhaps some slight  degradation in  the lower reachesò (Bell, 2013). The river has a 

length of approximately 73 kilometres, a catchment area of an estimated 550 square kilometres, and 

is recognised as a significant supplier of gravel to the Lower ManawatƸ River (Whale, 2020) , as seen 

in Figure 1.1 . 

This study investigates the Pohangina River's gravel resource by analysing data from river cross -

section s, gravel extra ction records, and observations made while visiting the river's gravel beaches. 

This study examines the gravel resources in the Pohangina River from the 1 -mile mark located at 

the confluence with the ManawatƸ River at Ashhurst up to the 21-mile mark, just above the 

confluence with the Makawakawa Stream. The locations of the cross -sectional surveys are shown on 

the aerial photograph in Figur e 1 .2 . This study focuses on the 201 8 to 2023  epoch , since the 

completion of the previous gravel resource study in 20 20 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Pohangina Gravel Resource Study 

202 6 
6 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1 The Pohangina  River catchment displaying the Pohangina River (Whale, 2020)  
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Figure 1.2 Cross -section locations of the Pohangina River  
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1.2  2013 Pohangina Gravel Resource Study  

The 2013 gravel resource study concluded the following:  

¶ Below the 4-mile  mark , the gravel resource was degrading. This degradation was noted over 

the longer term between 1970 and 2012 as well as in the shorter term between 2000 and 

2012.  

¶ In the reach between the 4-mile  mark and the confluence with the ManawatƸ River it was 

recommended that gravel extraction should be stopped. It was necessary to introduce this 

policy as the gravel resource in this reach of the river was severely degraded.  

¶ The degradation in the lower part of the reach was evident by the exposed piles beneath the 

abutments of the Rail Bridg e.  

¶ Significant aggradation of the gravel resource had occurred in the upper half of the reach, 

between the 12 -  and 21 -mile  marks, a trend which was observed in the longer term from 

1970 to 2012 as well as the shorter term from 2000 to 2012.   

¶ In the reach between the 4-  and 9 -mile  marks approximately 12,000 m 3 of gravel had been 

extracted annually since 2000. Whilst there had been an overall aggradation in this reach, it 

was proposed to limit the extraction to 10,000 m 3/yr . If this gravel was extracted from t he 

more immobile, well -armoured  beaches , it would help with the overall river management 

whilst leaving the more mobile gravel to migrate downstream into the degrading reach.  

¶ In the upper reach, between the 9-  and 21 -mile  marks, gravel had been extracted at a rate 

of approximately 3,500 m 3/yr  over the last 12 years. Due to the lack of cumulative change 

in the gravel volume it was proposed to continue the gravel extraction in this reach at the 

same rate.  

 

1.3 20 20  Pohangina Gravel Resource Study  

The main findings to emerge from the 20 20  gravel resource study of the Pohangina River were :  

¶ Overall, between 2012 and 2018 the gravel volume was  estimated to have aggraded by 

147,100 m 3 across  the whole river , which equates to around 24,500 m 3/yr . 

¶ There was  no distinct mean bed level trend of dominant increase or decrease. There was  a 

trend of rising and falling across the gravel reach.  

¶ 95,641 m 3 of  gravel ha d been extracted from the river channel  from 2012 to 2018 . 

¶ Gravel extraction could occur at a higher rate of up to 20,000 m 3/yr , but careful targeting of 

aggradation areas would have to be considered.  

¶ Since the 2013 study, the degrading reach below the 4 -mile mark was  starting to replenish 

its gravel resource. It was also observed that the  previously  aggrading reach from  the 12 -

m ile mark  to the 21 -mile mark  had  seen overall degradation occur.  

¶ The degradation in the lower part of the river  observed in the 2013 study due to the exposed 

piles beneath the Rail Bridge abutments was  starting to reverse as aggradation  occurred and 

the piles bec ame less exposed.  

¶ Further analysis of the 2013 recommendations suggested that gravel extraction should 

continue to be limited downstream of the 4-mile mark with the limit of 10,000 m 3/yr  to 

continue between the 4 -  and 9 -  mile marks. The reach from the 9 -  to 21 -  mile marks should 

not be confined to the limit of 3,500 m 3/yr , however increased extraction should only occur 

if there is an increased need for river management purposes, and not within significant areas 

of degradation.   

¶ Due to the dynamic nature of the river , it was realised that while some reaches have 

recommended limits , these wonôt always be able to be adhered to due to the changing river 

reach and the adverse impacts that might be caused. However, the overall amount should 

not exceed what is outlined in the One Plan.  
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2.0 Analysis of Cross -section  Survey Data  

After the 2020 gravel study, the Pohangina  River was surveyed in 2023. This  current study utilises 

the 2018 and 2023 survey data for the analysis , using  vertical datum NZVD2016. As the Pohangina 

River has been undergoing channel changes since the last gravel study, a new set of offsets has been 

determined by using recent fluvial surveys and recent aerial imagery. This gravel study defines t he 

extents of the  active channel as the wetted channel and gravel beaches , which were  used to obtain 

the area under the section . The mean bed level was assessed in this study, which  considers the same 

boundaries as the active channel. Figure 2.1 illustrates the channel cross -section areas of analysis 

for a gravel section.  

 

 

 

 

 

  

 

 

 

 

 

 

Figure 2.1: Conceptual channel cross -section  for a gravel section  

 

Cross -sections from 2018 and 2023 were over -plotted and analysed in Hilltop Manager (see Appendi x 

C) to determine the extents of the active channel at each cross -section location. In cases where 

visual inspection was not feasible, aerial images were examined to determine cross -section extents. 

Hilltop Hydro  -  REACH was used to obtain  the area under the section  and the mean bed level. The 

defined offsets and datum used can be found in Appendix A.  

2.1  Disconnected and incomplete cross -section s  

The 2023 surveys in the Pohangina River were done intermittently.  Due to high river levels in June 

2023 , the lef t and right banks  of the river were  surveyed separately, as well as the wetted channel. 

Cross -sections 1.0 -  to 3.5 -  mile mark were then resurveyed in October 2023 because water levels 

were low at that time. In order for Hilltop to calculate the sections properly, the aforementioned 

cross -sections were combined  into one . Figure 2.2 shows  an example of cross -section 2.0 -mile  mark , 

before and after the incomplete sections were combined.  
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Figure 2.2: Before ( top ) and after ( bottom) cross -sections were combined                                                           

Note: The after -combination data was saved under 26 -Jun-2023 10:50:00 for  simplicity   

 

In the case of cross -sections 9.5 -mile and 13.5 -mile  marks , the 2018 cross -section surveys were 

incomplete  due to the migration of the channel . T o fill in the gap, the cut off 2018 is extended using 

the 2005 DEM derived from LiDAR. The 2005 DEM was in the Wellington 1953 vertical datum and in 

NZMG projection. Thus, to have comparable data with the 2018 and 2023 survey data, the DEM was 

converted to NZVD2016 and NZTM . Figure  2.3 shows the before and after extension of the 2018 

survey for cross section 9.5 mi le.  

 



  

Pohangina Gravel Resource Study 

202 6 
11  

 
 

 

 

 

 

Figure 2.3: Before  (top) and after (bottom) cross -sections were combined                                                           
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2.2  Analysis of Gravel Resources under the Active Channel  

Each period of the individual cross -sections was analysed using Hilltop . T he survey years  2018 and 

2023 w ere  plotted using the over plot function on Hilltop Manager. The offsets were determined using 

visual inspection o n the over plotted  cross -sections. The extents of these offsets for the area 

calculation cover the active channel or the wetted channel plus the gravel beaches. This excludes the 

berm area. In cases where visual inspection is unclear, aerial images were used for confirmation.  

The left and rig ht offsets can be found in Appendix A. The datum was set as 0. The area under the 

section of each year was obtained using the ñSection over Timeò in Hilltop Hydro -  REACH. 

The volume was then calculated using the following end -over -area MBL  (mean bed level) equation :  

ὠὼ = ( Ὀ2 ī Ὀ1) × ( ã (ὃ1 × ὃ2)  + ὃ1 + ὃ2) / 3 

Where:  

Vx = gravel volume in m3 

ὃὼ = ὒὼ × ὡὼ OR can be obtained using the Area under the section from Hilltop  

Ὀὼ = river distance of cross -section ὼ  

ὃὼ = end area of cross -section ὼ  

ὒὼ = surveyed mean bed level at cross -section ὼ  

ὡὼ = fairway width at cross -section ὼ  

This formula was the same formula used by Environment Canterbury and by Tonkin & Taylor  Ltd in 

their gravel analys es (Tonkin & Taylor Ltd , 2024) . 

 

2.2.1  Results of Gravel Volume Change  

The results of the change in gravel volume  of the Pohangina River  are shown  in Figure 2. 4. Using the 

method and formula above, there is an overall loss of 519,235 m 3 of gravel from 2018 to 2023 , 

which is 103,847 m 3/yr  of degradation . The 14 -mile mark cross -section showed the largest change 

in gravel volume, with a gravel loss of 72,516 m 3. 

A comparison of the previous gravel studiesô results was made on gravel volume change and the 

results are shown in Figure 2. 5;  a summary of which is outlined in Table 2.1 . The results show  that 

the degradation trend observed in the 2000 -2012 period  below 4.0 -mile  mark  has reversed and 

shows aggradation from 2012 to 2023.  Between 4.0 -mile and 9 .0 -mile  marks , the trend shows 

aggradation from 2000 -2012 , however it has degraded over the  two periods after that . Aggradation 

was continuously observed from all three periods at 14.5 -mile to 21 -mile  marks . The overall change  

of gravel volume in the Pohangina River  has fluctuated from degradation in the 2013 study to 

aggradation in the 2020 study to degradation again in the current 2025 study.  

 

 

 

 

 



  

Pohangina Gravel Resource Study 

202 6 
13  

 
 

          Study period  

Mile Mark  

2013 study 

(2000 - 2012)  

2020 study 

(2012 - 2018)  

2025 study 

(2018 - 2023)  

1.0 -mile to  4-mile  Degradation  Aggradation  Aggradation  

4-mile to 7 -mile  Aggradation  Degradation  Degradation  

7.5 -mile to 14 -mile  Degradation  Aggradation  Degradation  

12 -mile to 21 -mile  Aggradation  Degradation  Degradation  

14.5 -mile to 21 -mile  Aggradation  Aggradation  Aggradation  

Overall change  Degradation  Aggradation  Degradation  

 

Table 2.1 : Comparison summary of gravel study results        
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Figure 2. 4 Change in Gravel  Volume 2018 -2023  
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Figure 2. 5 Change in Gravel Volume 20 00 -2023  

Railway Bridge 

Raumai Bridge Totara Reserve Bridge 



Pohangina Gravel Resource Study  

 202 6 
16  

 

 

 

2.3  Analysis of the Mean Bed Level  

Hilltop was used to analyse each period of the individual cross -sections, over -plotting the years of 

interest. The extent  of the offsets for the mean bed level covers  the same extents as the area under 

the section ï that is  to say,  it covers both the wetted channel and the gravel beaches. Inputting the 

left and right offsets found in Appendix  A, the mean bed level s of each year w ere  obtained using the 

ñSection over Timeò feature found under the Reach tab of Hilltop Hydro. 

2.3.1  Results of the Mean Bed Level Change  

Figure  2. 6 shows the results of the change in mean bed level from 2018 to 2023 , and Figure s 2. 7.1 

to 2.7.5  shows the long section . There has been no appreciable (i.e. greater than one metre change) 

aggradation or degradation in the river. Monitoring can be done if the change has been greater than 

0.3m while potential intervention can be done for cross sections with greater than 0.5m change.  

Cross sections with more than 0.5m negative change include 4.0 -mile , 10.0 -mile, 11.5 -mile, and 

13.5 -mile  marks . Cross sections with more than 0.3m  negative  change include 8.0 -mile , 8.5 -mile , 

9.0 -mile, and 14.0 -mile  marks . The maximum bed level change of negative 0.714m was observed 

at  cross -section  13.5 -mile  mark . An aggrading trend was  seen  in the lower reaches while a 

degrading trend is seen in the middle reaches.  In the upper reaches , an  alternat e ri sing and falling 

of mean bed level was  observed . T he results of the mean bed level changes roughly match the 

results of the change in gravel volume, meaning that if the gravel volume increase d, the mean bed 

level change also  increase d; conversely, if the gravel volume decrease d, the mean bed level 

change also  decreas ed. 

A comparison of the previous gravel studiesô results on mean bed level change was made,  and the 

results are shown in Figure 2. 8. During the period  2000 -2012, it was observed that the negative 

changes in mean bed level  below 4.0 -mile  mark  have  reversed in the  succeeding  periods  of 2012 -

2018 and 2018 -2023 . Above 4.0 -mile  mark , the magnitude of the negative changes observed in the 

period 2000 -2012 were seen to have reduced in the period of 2012 to 2018 . From 4.0 -mile to 14.0 -

mile  marks , a general lowering of t he bed has been observed from 2012 -2023. Similarly , from 17.0 -

mile to 21.0 -mile  marks , the mean bed levels were observed to have generally lowered  from 2012 

to 2023 .  

According to Whale (2020), when analysing the mean bed level changes of a gravel bed ded  river, 

such as the Pohangina River, it would be expected to see fluctuations in the mean bed level due to 

the natural movement of gravel through the river system. However, some significant fluctuations 

could also be due to the dynamic nature of the river or could have been influenced by gravel 

extraction.  
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Figure 2. 6: Mean Bed Level Change (2018 -2023)  
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Figure 2. 7.1 : 2018 -2023 Mean Bed Level Long Section  (1.0 -mile to  4.0 -mile mark)   
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Figure 2. 7.2 : 2018 -2023 Mean Bed Level Long Section  (4.0 -mile to 7.0 -mile mark)   
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Figure 2. 7.3 : 2018 -2023 Mean Bed Level Long Section  (7.5 -mile to 12.0 -  mile mark)   
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Figure 2. 7.4: 2018 -2023 Mean Bed Level Long Section ( 12.5 -mile to 16.5 -  mile mark ) 
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Figure 2. 7.5: 2018 -2023 Mean Bed Level Long Section ( 17.0 -mile to 21.0 -  mile mark ) 
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Figure 2. 8: Mean Bed Level Long Section (20 00 -2023)  
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2.4  Discussion of Outliers  

From Figure 2.3, it is observed that the majority of gravel volume fluctuations fall within the range 

of less than 40,000m 3, but the following cross -section s showed volume change s close to or greater 

than 40,000  m 3:  4.5 -mile , 8.5 -mile , 9.0 -mile , 9.5 -mile , 10.0 -mile , 10.5 -mile , 13.5 -mile , and  14.0 -

mile  marks . 

4.5 -mile   

About  41,000m 3 of gravel degradation was observed from Figure 2.3.  The comparison of 2021 and 

2023 aerial imagery in Figure 2. 9 shows  the difference between pre and post Cyclone Gabrielle . The 

channel has eroded and moved towards the true left bank of the river  as evidenced in the cross -

section  at 4.5 -mile mark . This could be one reason for the degrading result.  Cross -section  shows 

signs of degradation caused by the shift.  

8.5 -mile   

At the 8.5 -mile mark, an estimated loss of about 40,000  m 3 was observed from Figure 2.3. The aerial 

imagery comparison in Figure 2. 10  shows that the channel has eroded into the true left bank of the 

river , which can be observed in the cross -section  as well.  

9.0, 9.5, and 10.0 -mile  

Figure 2.3 shows that an approximate loss of 51,000  m 3, 54,000  m 3, and 64,000  m 3 were observed 

at cross -section s 9.0 -mile , 9.5 -mile, and 10.0 -mile  marks , respectively. From Figure 2. 11, it can be 

seen that between 2021 and 2023, sections 9.0 -mile, 9.5 -mile, and 10.0 -mile  marks  have undergone 

dynamic changes. Migration of the dominant channel from the true left to the true right bank of the 

river  was observed at 9.0 -mile and 10.0 -mile  marks . Evidence for the migration of the main channel 

is supported by their corresponding cross -section s (Figure 2. 12). At 9.5 -mile  mark , slight movement 

of the main channel can be seen , shifting from the true right to the true left bank of the river  and a 

split in the river channel . 

10.5 -mile  

At 10.5 -mile  mark , results show that a net degradation of 39,000m 3 was observed.  A visual reduction 

in gravel beach was observed from the 2021 and 2023 aerials in Figure 2. 13. This is supported by 

the cross -section  at 10.5 -mile  mark  where degradation has occurred . 

13.5 -mile and 14.0 -mile  

At 13.5 -mile  mark , an approximate degradation of 64,000m 3 was observed from Figure 2.3 , while  at 

14.0 -mile, an approximate 72,500m 3 of gravel was lost from 2018 to 2023.  There has been migration 

of main channel from the true right to the true left of the river  at 13.5 -mile , and degradation is 

apparent in the cross -section  in Figure 2.1 4. At 14.0 -mile, the river channel split in two and there 

was a visible reduction in gravel from the cross -section  in Figure 2.1 4. 
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Figure 2. 9: Aerial images 2021 (top left), 2023 (top right), and cross -section  4.5 -mile mark (bottom)  
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Figure 2. 10 : Aerial images 2021 (top left), 2023 (top right), and cross -section  8.5 -mile  mark  (bottom)  
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Figure 2. 11: Aerial images 2021 (left) and 2023 (right) showing cross -section s 9.0 -mile, 9.5 -mile, and 10.0 -

mile  marks  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Pohangina Gravel Resource Study 

202 6 
28  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 12: Cross -section s of 9.0 -mile  (top) , 9.5 -mile  (middle) , and 10.0 -mile  marks (bottom)  
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Figure 2. 13: Aerial images 2021 (top left), 2023 (top right), and 10.5 -mile cross -section  (bottom)  
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Figure 2.1 4: Aerial images 2021 (top left), 2023 (top right), and cross sections 13.5 -mile ( centre ) and                                            

14.0 -mile (bottom )
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2. 5  Other Methods Used for Comparison  

The cross -section  data was  analysed in three different ways  to have some comparison.  

1.  New method and new formula  

The new method and new formula were  discussed in the previous sections  2.1 to 2.3.  The new 

method refers to how the extents of the offsets were determined. The same values were used as 

new offsets for obtaining the area/volume and mean bed levels. They cover only the wetted channel 

and gravel beaches; it excludes the berm area. The new formula is found in section 2.2 of this report.  

The results of the first method can be found in Appendix A.  

2.  Old method and old formula  

The old offsets for the area/volume includes the wetted channel, gravel beaches and the berm area  

(see Figure 2. 15) . For the mean bed level offsets, it covers the wetted channel and gravel beaches. 

The old formula used can be found below. The results from using the old method and old formula 

can be found in Appendix B1. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 15: Old con cept of offset extents  

      Old formula:  

       Change in volume = (A 2ïA1) [ ½ (X 3ïX2) + ½ (X 2ïX1)]  

      Where:  

o X1 is the downstream section distance  

o X2 is the distance of the cross -section of interest  

o X3 is the upstream section distance  

o A1 i s the first area under the section (e.g. 2013)  

o A2 is the  second area under the section (e.g. 2019/202 0) 

 

3.  New method and old formula  

The third method combines the new method described in the first approach and the old formula in 

the second.  The results of the third method can be found in Appendix B2. 
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2.6  Cumulative Volume Results  

A comparison of the different methods and formulas was made and the cumulative change in volume 

is found in Figure 2.1 6. The results show that although the methods and formulas used were different, 

the overall trend appears to be similar  and consistent . It shows that the upper reaches (16.5 -mile to 

21 -mile  marks ) are in a stable trend. From cross -section  14.5 -mile to 16 -mile  marks , there was a 

general upward trend and a general downward trend from 4.5 -mile to 14 -mile  marks . The lower 

reaches below  4.0 -mile mark saw an increasing trend.  
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Figure 2. 16: Cumulative Gravel Volume Change 2018 -2023
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3.0 Gravel Volume and MBL Change Map   

Figure 3.1 shows the change in gravel volume and the mean bed level (MBL) in the Pohangina River 

from 2018 to 2023. Shades of red represent varying degrees of degradation while shades of green 

represent varying degrees of aggradation. W hite colour shows that minor changes were experienced 

in a particular  cross -section . An MBL change of greater than 0.5m is being represented by a star 

while a diamond represents an MBL change of greater than 0.3m.  
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Figure 3.1: Gravel Volume and MBL Change Map  
















