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APPENDIX 8 

List of various test areas in order of decreasing CSI 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



99 

 

APPENDIX 9 
Worked example of the CSI technique using Te Araroa, East Cape 

 
1. Record the date, time, location. 1 April 1992: 1500hrs Te Araroa A (Z14 839 826) 
 
2. Bcome familiar with the test site, looking for (a) evidence of landslip, and (b) the presence 
of dune control or restoration works, and recording this. 
 
3. Measure the elevation of the first  Elevation = 1.5m above MHWS, rating = 5  
immediate feature 
 
4. Assess the level of storm wave run-up   
from field and anecdotal evidence and  
reports. 
 
5. Is the first immediate feature exceeded  
by the storm wave run-up level? 
Yes: the gradient is determinedas that  
behind the first feature 
No: overtopping= zero so the gradient is  
determined as the slope face of the first  
feature.  
 
*6. From de Lange and Healy (1986a)  
determine the largest tsunami on record 
 
7. Confirm the lithology and landform by  
field. 
 
*8. From the long-term horizontal trend  
data, for each field site (can be done  
while travelling). 
 
*9. From the long-term trend data and  
from field inspection make an assessment  
of the short term fluctuation variable. 
 
10. Take a photograph. 
 
*11. Calculate an initial CSI. 
 
 
 
 
 

 

 

 
 
 

Te Araroa (Site 63): a 2.2-3.3 m level has been 
Calculated for Onepoto Bay (5km NW of Te 
Araroa), accompanying evidence in the form of 
logs and flotsam, rating 4. 
 
 
Te Araroa inland slope of approximately 1o,  
rating= 5.  
 
 
 
 
Te Araroa: 3m tsunami wave observed in March 
1868 from Chilean earthquake, rating= 3. 
 
Unconsolidated sands (and gravels) forming a 
observation. Sand/gravel beach, ratings= 5. 
 
Te Araroa A (Site 63) is retreating at an average 
of 1.5m/yr assess the rate of erosion or 
accretion rating= 4 Gibb 1981). 
 
 
 
50m from Gibb (1981), rating= 5. 
 
 
 
CSI= 36 out of a possible total of 40, very high 
sensitivity. 
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APPENDIX 10  

Sea-level rise case study results 
 
 

Results for Te Awanga, Hawkes Bay (Site 59) illustrating change in CSI only at the extreme 
IPCC level rise prediction. 

Site Elevation 
Storm Wave 
Run-up (m) 

Gradient 
(degrees) 

CSI 

Te Awanga (Site 59) 
2050 A.D. N.Z. average 

2050 A.D. x 2 
2050 A.D. x 6 

2100 A.D. N.Z. average 
2100 A.D. x 2 
2100 A.D. x 6 

2.70 
2.60 
2.50 
2.11 
2.52 
2.33 
1.60 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

swale 
swale 
swale 
swale 
swale 
swale 
swale 

35 (v. high) 
35 
35 
35 
35 
35 

36 (v. high) 

 
 

Results for the Port of Napier (Site 62) showing a change in CSI only at the highest IPCC 
prediction.  

Site Elevation 
Storm Wave 
Run-up (m) 

Gradient 
(degrees) 

CSI 

Port of Napier (Site 62) 
2050 A.D. N.Z. average 

2050 A.D. x 2 
2050 A.D. x 6 

2100 A.D. N.Z. average 
2100 A.D. x 2 
2100 A.D. x 6 

2.70 
2.60 
2.50 
2.11 
2.52 
2.33 
1.60 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

10 
10 
10 
10 
10 
10 
10 

29 (high) 
29 
29 
29 
29 
29 

30 (high) 

 
 

Results for the Matata Barrier (Site 81) illustrating that a change in CSI only occurs for the 
highest sea-level rise prediction of the IPCC.  

Site Elevation 
Storm Wave 
Run-up (m) 

Gradient 
(degrees) 

CSI 

Matata Barrier (Site 81) 
2050 A.D. N.Z. average 

2050 A.D. x 2 
2050 A.D. x 6 

2100 A.D. N.Z. average 
2100 A.D. x 2 
2100 A.D. x 6 

6.10 
6.00 
5.90 
5.50 
5.92 
5.73 
5.00* 

5 
5 
5 
5 
5 
5 
5 

11 
11 
11 
11 
11 
11 
11 

26 (med.) 
26 
26 
26 
26 
26 

27 (med.) 

 
* Change in elevation + change in class and change in CSI 
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Results for Whakatane Spit (Site 86) illustrating an initial change in CSI due to inundation 
caused by sea-level rise but no further change.  

Site Elevation 
Storm Wave 
Run-up (m) 

Gradient 
(degrees) 

CSI 

Whakatane Spit (Site 86) 
2050 A.D. N.Z. average 

2050 A.D. x 2 
2050 A.D. x 6 

2100 A.D. N.Z. average 
2100 A.D. x 2 
2100 A.D. x 6 

5.00 
4.90 
4.80 
4.40 
4.82 
4.63 
3.90 

5 
5 
5 
5 
5 
5 
5 

15 -20 
swale* 
swale 
swale 
swale 
swale 
swale 

29 (high) 
32 (high) 

32 
32 
32 
32 

32 (high) 

 
* The site became overtopped so the gradient was taken of the area inland which would be inundated.  

Results for Whangamata Beach (Site 95) illustrating a change in CSI occurring at the highest 
IPCC predictions. 

Site Elevation 
Storm Wave 
Run-up (m) 

Gradient 
(degrees) 

CSI 

Whangamata Beach (Site 95)  
2050 A.D. N.Z. average 

2050 A.D. x 2  
2050 A.D. x 6  

2100 A.D. N.Z. average 
2100 A.D. x 2  
2100 A.D. x 6 

5.70  
5.60  
5.50  
5.10  
5.50  
5.30  
4.60 

4 -5  
4 -5  
4 -5  
4 5  
4 -5  
4 -5  
4 -5 

5 -10  
5 -10  
5 -10  
5 -10  
5 -10  
5 -10  
5 -10 

27 (medium) 
27  
27  
27  
27  
27  

28 (high) 
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