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APPENDIX 8

List of various test areas in order of decreasing CSI

Site

i

Sie

Te Arzroa B, Siee 64

Te Araraa A, Sie 63

s Spin, Site 75

Kniwhatn Rivermouth, Sile 15
Wishdyke Lageon, Site 104

Te Awanga cufall, Sie 60
Riversdale beach, Sie 11
Cuspate foreland, Flat Point, Site 17
Raammi Sowth, Sie 30
Wainors llj;l:l:rn. Sale 100

Te Awangs, Sie 50

Te Ararca C, Sile 65

Tourmwtu, Kniteeete Spii, Siie 108
Orui Swikcn Homesiead, Sie 18
Oinki Rivermouth, Site 21
Connellys Rd, Opibi, Site 105
Waiha beach, Sie 93

Unaii beach noth, Sie 10
Sandy beach, Sie T

Cmaki Rivermouth, Sie X1
Homseshoe Eh].-, Site 67

Toador 51, Hokiska

Hicks Pay south, Siie 68

Hicks Bay norb, Sie 682

Torere beach, Sie 74

Thormson logoon, Sie 84

Te Ameoa [, Sie 66

Riversdale bench, Sunset rosd, Site 19
Cirari River, Sie 106

Ohope spil esteance, Sile 79
Ohiwa sowmh, Sine 6

Mid Rangitniki, Tormwern rivers, Site 83
Maa souh, Sae 852

Hampden St, Hokitika

Camp 51, Hokitika

Bam ramp besch, Sne 8

Baring Head, S 35

Awarosio, Sie 61

Amberley Besch, She 113
Wharcama Eivermouth, Sae 1
Cihope apin, Siee 20

Mangakari beach, Site 57
Maokerw caravans, Sae &0

Haweni bepch west, Sie 73
Fiteroy Bay gravel beach, Sie 34
Blall Poinl, S 33

Sims road, Sie 22

Abrpon south, Sie 45

Te Mara, Sile 97

Barncys Whare, Site 36
Powrérere b.u:,' marth, =ile 56
Gruhems/Hudsone beasch, Sle 53
Caroline Bay, Siee 103

Camp Pay, Esstborne, Site 32
Berwemiorem tombodo, Sie 92
Whakatane spil, Sale 86

CR-RoR AR - RS S S S SRR TN B F

Tern St, Brighton Sile 110

Protected dunes, Lyall Bay, Sie 44
Port of Napier, Sie 62

Maneo subsdivisaon, Site T8

Moust Maunganui, Site 87

Pekeapekn beach, Sie 24

Whangamata cospate Foreland, Site 54
Uputi heach, Sie @

Sergeants beach, Kite 50

Kickards Faren, Siee 107

Cueen Elizabesh Park, Rasmaal, Sipe 2
Oaicr River, Site 101

Muorms Rd, Sth Canlerbury, Site 99
Crravel beach, Sie 4

Gl links rossd, Site 85

Waikanae rivermouth, Site Z5

Rua road souil, Siie 27

Fishermans Table, Packakariki, Site 31
Birdlings Flat, Kaitorete Spit, Sie 109
Whangamala main beach, Sie 85
Wmksku 3esch, Sie 112

Riwersdale beach, Site 20

Oiwa koo, Sae 77

Manngement Reserve, Site 39

Lo cliffs, Kaiwhata river norh, Site 14
Honsesood Stalion low difls, Siee 12
Failed slope, Flat Poinl pocth, Site 16
Faceted duones, Sie 3

Paraparaumu cuspate Forcland, Site 26
Whaitaki Boys High, Oamaru, Sile 98
Sams Hd south, Sise 23

Pafonm beadland with leace, S 5
Motakaraka P, Site 41

Mazwin barrier, Site 81

High cliifs, Kaiwhata nosth, Siie 13
Eves Bay, Seatoun, Site 46
Bowentown, Tavmangn Harbows, Site 91
Wharcama Homesiead, Siee 2

Waitle Bay, Site 34

Raticn Point, Site 40

Motunao Cliffs, T4

Barion Marine, Sitle 42

Onokoros, Tasranga Harbous, Sie S
Poarerene beach, Sie 55

Turakirae Hesd, Sae 37

Waipipi wharl road, Sie 48

Te Toro road, Site 49

Racecourse rond, Wainku, Site 47
Makeru ignimbrie, She B

Lazy surveyor rock, Site &

Whitianga Bay, Sic 72

Whanarua Bay, Sie 71

Lotein PMoind, Siee T

Whangamala upper harbour, Sile 96

RN RN Y B Y YN Y YRR R
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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
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.

Elevation = 1.5m above MHWS, rating = 5

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 1°,
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.

. . Storm Wave Gradient
Site Elevation Run-up (m) (degrees) CSI
Te Awanga (Site 59) 2.70 3.5 swale 35 (v. high)
2050 A.D. N.Z. average 2.60 3.5 swale 35
2050 A.D.x 2 2.50 3.5 swale 35
2050 A.D.x6 2.11 3.5 swale 35
2100 A.D. N.Z. average 2.52 3.5 swale 35
2100 AD.x 2 2.33 3.5 swale 35
2100 A.D.x 6 1.60 3.5 swale 36 (v. high)

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

prediction.
. ) Storm Wave Gradient
Site Elevation Run-up (m) (degrees) CSI
Port of Napier (Site 62) 2.70 3.5 10 29 (high)
2050 A.D. N.Z. average 2.60 3.5 10 29
2050 A.D.x 2 2.50 3.5 10 29
2050 A.D.x6 2.11 3.5 10 29
2100 A.D. N.Z. average 2.52 3.5 10 29
2100 A.D.x 2 2.33 3.5 10 29
2100 A.D.x 6 1.60 3.5 10 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.

. . Storm Wave Gradient
Site Elevation Run-up (m) (degrees) CSI
Matata Barrier (Site 81) 6.10 5 11 26 (med.)
2050 A.D. N.Z. average 6.00 5 11 26
2050 A.D.x 2 5.90 5 11 26
2050 A.D.x6 5.50 5 11 26
2100 A.D. N.Z. average 5.92 5 11 26
2100 A.D.x 2 5.73 5 11 26
2100 A.D.x 6 5.00* 5 11 27 (med.)

* Change in elevation + change in class and change in CSI
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Results for Whakatane Spit (Site 806) illustrating an initial change in CSI due to inundation
caused by sea-level rise but no further change.

. . Storm Wave Gradient

Site Elevation Run-up (m) (degrees) CSI
Whakatane Spit (Site 86) 5.00 5 15 -20 29 (high)
2050 A.D. N.Z. average 4.90 5 swale* 32 (high)

2050 A.D. x 2 4.80 5 swale 32

2050 A.D.x6 4.40 5 swale 32

2100 A.D. N.Z. average 4.82 5 swale 32

2100 A.D.x 2 4.63 5 swale 32
2100 A.D.x6 3.90 5 swale 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.

. . Storm Wave Gradient
Site Elevation Run-up (m) (degrees) CSI
‘Whangamata Beach (Site 95) 5.70 4-5 5-10 27 (medium)

2050 A.D. N.Z. average 5.60 4-5 5-10 27
2050 A.D. x 2 5.50 4-5 5-10 27
2050 AD.x6 5.10 45 5-10 27
2100 A.D. N.Z. average 5.50 4-5 5-10 27
2100 A.D. x 2 5.30 4-5 5-10 27

2100 A.D.x 6 4.60 4-5 5-10 28 (high)
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