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S.1 Methods

S.1.1 	Projections framework 

The Framework for Assessing Changes To Sea-level (FACTS) was used to produce the global and relative sea-level change projections for IPCC AR6 (Fox-Kemper et al., 2021; Garner et al., 2021). We employ FACTS projection workflows here using the methodology outlined in IPCC AR6 but introduce our InSAR and GNSS based VLM estimates (Fig. 2). FACTS is intended to facilitate exploration of structural uncertainties in sea-level change projections.  It is a flexible, modular, open-source, and computationally scalable probabilistic-projection framework that represents core processes responsible for sea-level change as individual modules.  Its objectives are distinct from those of a fully coupled Earth system model, which seeks to represent most of the relevant physics (ocean, hydrology, ice sheet, and geological and geophysical) in a single, detailed representation.  FACTS is designed to allow the easy coupling of outputs from models that range from very simple statistical relationships to more complex process models.  Its features facilitate assessment of structural uncertainty and alternate assumptions while also providing an avenue to preserve and/or introduce correlation structure among the core processes.  For a particular selection of modules and a particular driving scenario, FACTS produces probabilistic projections of GMSL change, RSL, and the associated effects on extreme sea level

We reproduce the same seven projection workflows used in the IPCC AR6, including the use of the emulated temperature trajectories calibrated to the IPCC AR6 assessed equilibrium climate sensitivity and transient climate response as the common driver (Table S1).  These seven workflows differ primarily in the treatment of land-ice contributions to global and relative sea-level change as discussed in the following sections.  Within each of these workflows, we replace the non-climatic module of Kopp et al., (2014) with a new workflow specifically designed to utilise and project location-specific InSAR-based VLM estimates. We produce 20,000 samples from each integrated sea-level change projection workflow to ensure broad coverage of the resulting probability distribution of each workflow.

In keeping with the IPCC AR6 methodology and to represent the deep uncertainty captured by using seven sea-level change projection workflows, these are combined into probability boxes (p-boxes) (Kriegler & Held, 2005; Le Cozannet et al., 2017) (Tables S1 & S2). For projections to 2150 presented and discussed in this paper, we have utilised output with medium confidence land ice process and for projections to 2300 we have utilised output from low confidence land ice processes. We use the upper bound of the likely range (83rd percentile) for SSP5-8.5 (in our low-confidence projections) as a plausible low certainty, high impact, extreme sea-level scenario for stress testing in our case studies.

Supporting Information Table S1. Representation of land-ice contributions in the sea-level change projection workflows.

	Workflow
	Glaciers
	Greenland
	Antarctica
	Notes

	wf 1e
	Emulated GMIP2
	Emulated ISMIP6
	Emulated ISMIP6
	Valid through 2100; Rates invalid

	wf 2e
	Emulated GMIP2
	Emulated ISMIP6
	LARMIP2
	Valid through 2100; Rates invalid

	wf 3e
	Emulated GMIP2
	Emulated ISMIP6
	MICI
	Valid through 2100; Rates invalid

	wf 1f
	Parametric Fit to GMIP2
	Parametric Fit to ISMIP6
	AR5 with updated assessment
	Valid through 2300; Ice sheet rate from 2080-2100 frozen for projections beyond 2100

	wf 2f
	Parametric Fit to GMIP2
	Parametric Fit to ISMIP6
	LARMIP2
	Valid through 2300; Ice sheet rate from 2080-2100 frozen for projections beyond 2100

	wf 3f
	Parametric Fit to GMIP2
	Parametric Fit to ISMIP6
	MICI
	Valid through 2300; Greenland ice sheet rate from 2080-2100 frozen for projections beyond 2100

	wf 4
	Parametric Fit to GMIP2
	Structured Expert Judgement
	Structured Expert Judgement
	Valid through 2300



Supporting Information Table S2. P-box combinations of sea-level change projection workflows.
	Probability Box (p-box)
	Included Workflows
	Notes

	pb 1e
	wf 1e, wf 2e
	Medium-confidence processes through year 2100; Invalid rates

	pb 1f
	wf 1f, wf 2f
	Medium-confidence processes through year 2150, low-confidence processes from 2150 - 2300

	pb 2e
	wf 1e, wf 2e, wf 3e, wf 4
	Low-confidence processes through year 2100; Invalid rates

	pb 2f
	wf 1f, wf 2f, wf 3f, wf 4
	Low-confidence processes through year 2300



S1.2	Land Ice 

The Greenland and Antarctic ice sheets are the largest frozen reservoirs of freshwater on the planet and are therefore capable of contributing the greatest to GMSL rise. The Greenland Ice Sheet contains enough ice to raise sea level by 7.4 m (Morlighem et al., 2017) while the Antarctic Ice Sheet holds enough frozen water to raise sea level by 58 m (Fretwell et al., 2013). The Greenland Ice Sheet is currently losing mass at approximately twice the pace of the Antarctic Ice Sheet and has already contributed approximately 5.2 cm of sea level rise since 1900 (Frederikse et al., 2020). In contrast to Greenland, ice loss from the Antarctic Ice Sheet is more difficult to predict. In West Antarctica, ocean-forced melt of large floating ice shelves, is causing rapid thinning and retreat of the ice sheet, potentially by non-linear processes known as instabilities (MICI, MISI; IPCC AR6); while the vast East Antarctic ice sheet may gain mass, as warmer temperatures cause increased snowfall. This results in a greater range of future possibilities based on ISM projections (Seroussi et al., 2020). 

Our projections of changes in mass balance of Antarctic and Greenland ice sheets are based upon the emulated and non-emulated Ice Sheet Model Intercomparison Project 6 (ISMIP 6) ensemble (Edwards et al., 2021), and the LARMIP-2 experiments (Levermann et al., 2020), for which rate-determining processes are considered to have medium confidence, following the methodology outlined in IPCC AR6. While the probabilistic ice sheet projections in Kopp et al., (2014) combined IPCC 5th Assessment Report (AR5) results with expert elicitation of Bamber & Aspinall (2013) to better characterize the tails of the probability distributions, here we follow IPCC AR6 by employing ice sheet model output of DeConto et al., (2021) and the structured expert judgement of Bamber et al., (2019) to explore the potential influence of low confidence processes, including instabilities such as ice shelf hydrofracture and MICI to 2300. 

Since the ISMIP6 emulator does not account for temporal correlation, a parametric fit to the ISMIP6 results is employed to calculate rates of change. For medium confidence projections for both ice sheets beyond 2100 (when the ISMIP6 simulations end), this polynomial fit is extrapolated based on an assumption of constant rates of mass change after 2100 to 2150.  

Glaciers (outside Antarctica and Greenland) contribute to sea-level change via an imbalance between mass gain and mass loss processes, which leads to adjustments in the glacier geometry over an extended period that may range from a few years to a few hundred years. The glacial meltwater does not all flow immediately into the ocean: it can refreeze, feed rivers (where it may be extracted for domestic use), evaporate, or be stored in (proglacial) lakes or closed basins. Glaciers have been the largest contributor to sea-level rise over most of the twentieth century (Frederikse et al., 2020) and are expected to continue to melt and contribute to sea level throughout this century. Glaciers store approximately 1% of global ice volume, enough to raise sea level by 32 ± 8 cm if they were to completely melt (Hock et al., 2019). Our glacier and ice cap projections use GlacierMIP-2 projections following IPCC AR6 approach and that outlined in Edwards et al. (2021).

S1.3 	Gravitational, rotational, and deformational (GRD) effects

Land ice mass balance changes do not cause globally uniform sea-level rise. Changes in Earth Gravity, Earth Rotation and viscoelastic solid earth Deformation (GRD) result from the redistribution of mass between terrestrial ice and water reservoirs and the ocean. Contemporary terrestrial mass loss leads to elastic solid Earth uplift and a nearby relative sea-level fall. In the far field of a melting ice mass, relative sea level rises more than the global average, due, to gravitational and Earth axial rotation effects, also referred to as self-attraction and loading effects. Here we apply IAR6 approach to solving GRD effects following Slangen et al., (2014), which resolves regional sea-level patterns using a gravitationally self-consistent sea-level equation and the amounts, locations and timing of the projected barystatic sea-level changes driven by glaciers, ice sheets and land water storage (Church et al., 2013). The Earth model used is based on the preliminary reference Earth model (Dziewonski & Anderson, 1981), and is elastic, compressible and radially stratified.

S1.4 	Glacial isostatic adjustment (GIA) and VLM

GIA is the long-term and ongoing effect of GRD, and contributes to changes in sea-surface height, both of which contribute to RSL change. Integrated RSL projections to date have either included only the component of VLM associated with GIA, as in the IPCC 5th Assessment Report (IPCC, 2013) and SROCC (Oppenheimer et al., 2019), or used a constant long-term background rate of change that combines both GIA and other long-term drivers of VLM, estimated from historical tide gauge trends (Kopp et al., 2014). As discussed above, here we use GNSS-calibrated, high-resolution InSAR timeseries, which capture both climatic and non-climatic contributions to VLM as input, in place of the spatiotemporal statistical approach of Kopp et al. (2014). As outlined in section 2.1, VLM is assumed to represent the combined signal of GIA, interseismic tectonic uplift or subsidence, volcanic deformation, sediment loading, compaction, and groundwater extraction. It is also assumed to be constant over the projected period and scenario independent. 

The 2 km-spaced VLM estimates for New Zealand (Fig. 1) are based on the analysis of historical InSAR observations collected by the European Space Agency’s Envisat satellite between 2003 and early 2011 (Hamling et al., 2022). Prior to computing the coastal VLM, ~2700 individual interferograms were used to estimate the best-fitting annual velocity for each of the satellite tracks covering the New Zealand landmass. To aid in the removal of noise in the data, as a result of orbital and atmospheric errors, and to tie each of the InSAR tracks into a consistent reference frame, velocities from the national GNSS (network, spanning the same time period) were used (Fig. 1). While the full details of the method used to tie the InSAR to the GNSS and estimate the vertical deformation field is described in Hamling et al. (2022), the method essentially aims to minimise the difference between the two sets of observations. As a result of the variable distribution of GNSS, the absolute velocity of some areas of New Zealand are better constrained than others. While this has little effect on the relative velocity estimates across a local region, there is potential for some regional biases. However, this is largely captured in the uncertainties which propagate through into the projection estimates. 

After construction of the full nationwide vertical velocities, the VLM for each 2 km grid around the New Zealand coast were produced using a spatial search for all GNSS and InSAR points located nearby. Due to a lack of coverage in some areas there are not always sufficient data points located close to the coast to provide a robust estimate. To overcome this problem, a search for observation points is progressively expanded within circles of 1, 2.5, 5, 10, 20 and 40 km radii. To find the optimal search radius, a quality factor was derived (Fig. 1D), which considers the number of observations available for each coastal location, the radial distance used to bin the observations and the distance to the nearest GNSS station. Locations with larger numbers of observations which are close to the sample point and a GNSS are preferentially selected. For the final VLM estimates, ~70% of points are located within a radius of 10 km with points around key urban areas (i.e., Wellington, Auckland, Christchurch) typically having search radii of less than 1-2 km because of the higher number of observation points. After selecting the optimal search radius, the distance weighted mean is calculated for of all the points with additional weight given to any available GNSS observations. As a result, some areas of the coastline, where there are more GNSS control points, the estimated VLM is better constrained. 

When using the RSL projections, it should be noted that in some locations VLMs can be highly variable within a 2 km radius. If there is local subsidence due to compaction of reclaimed land, or groundwater has been removed or the region sits across a tectonic boundary, the 2 km-spaced RSL projections will provide an average rate of VLM but may not be accurate for specific locations within that radius. 

S1.5	Ocean processes 

Thermosteric sea-level change occurs as a result of changes in ocean temperature - increasing temperature reduces ocean density and increases the volume per unit of mass. The world’s oceans have absorbed 93% of the heat imbalance since 1850 (AR6). Approximately one third of the observed increase in sea level since 1900 is due to thermal expansion of the ocean (Frederikse et al., 2020). Global mean thermosteric sea-level rise is derived here following the IPCC AR6 methodology (Fox-Kemper et al., 2021; Garner et al., 2021), from a two-layer energy budget emulator. 

Ocean dynamic sea-level change is associated with the circulation and density-driven changes in the ocean, and can have important effects on RSL, as it includes the depression of the sea surface due to atmospheric pressure. Wind stress is a key driver of changes in regional ocean height and these changes are connected to climate modes including El Niño/Southern Oscillation, Pacific Decadal Oscillation and the Southern Annular Mode. Differential heating and freshening of layers in the ocean also influence variations in global sea surface height. To produce ocean dynamic sea-level projections consistent with the global mean thermosteric projections, we use the approach of Kopp et al., (2014) as updated by IPCC AR6, employing a correlation between global-mean thermosteric sea-level change and ocean dynamic sea level derived from the Climate Model Intercomparison Project 6 (CMIP6) ensemble. 

There are large uncertainties in the relatively coarse (typically ~100km) resolution CMIP6 models, which do not capture all the phenomena that contribute to coastal ocean dynamic sea-level change. Regional high-resolution models can improve projections of coastal ocean dynamic sea-level change but have not been utilised in this paper. Together, ocean processes can cause regional sea level trends as much as four times the rate GMSL

S1.6	Land water storage

Land water storage (LWS) includes surface water, soil moisture, groundwater storage and snow, but excludes water stored in glaciers and ice sheets. Human activity has had a dramatic effect on Earth’s surface with significant impact on water exchange between land, atmosphere, and ocean (Wada et al., 2017). Natural patterns of river flow have been altered as part of irrigation and flood protection schemes. Construction of reservoirs and artificial lakes to store water for power generation, drinking water supply, and irrigation has reduced the outflow of water to the sea. In contrast, river runoff has increased due to groundwater extraction, wetland destruction and subsequent storage losses, deforestation, and hardening of surfaces in urban catchments. LWS has had negative contribution to global mean sea level over the past 120 years (Frederikse et al., 2020), primarily caused by the construction of reservoirs and dams that began in the 1950’s and peaked in the 1970s, resulting in a cumulative decrease in global sea level of 25 to 30 mm. LWS will be a relatively minor contributor to future sea-level rise.

Following AR6, GMSL change due to LWS is estimated by the relationship between changes in reservoir impoundment, ground water depletion, and global population (Kopp et al., 2014; Rahmstorf et al., 2012). Global population projections from SSPs are used in the LWS models to year 2100 at which point population rates provided by the United Nations for low, middle, and high scenarios are used to extend the SSP population projections to year 2150.  Additional adjustments to the LWS contribution include a factor of 0.8 applied to the ground water depletion contribution to account for approximately 80% of the depletion making it to the world’s oceans (Wada et al., 2017). Projected dam development over the immediate future (2020 – 2040) is included as a rate of contribution uniformly sampled between 0.0 and 0.4 mm per year for the 20 year period (Hawley et al., 2020). 



Supporting Information Table S3. Examples of RSL projections (metres) for locations representative of high subsidence and high uplift.
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Supporting Information Table S4. Examples of RSL projections (metres) for coastal cities and major towns
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Location
Year/ 



Confidence
17th median 83rd 17th median 83rd 17th median 83rd



Medium
2050 0.49 0.57 0.66 0.52 0.59 0.68 0.55 0.62 0.72
2100 1.02 1.21 1.43 1.16 1.35 1.59 1.40 1.61 1.90
2150 1.54 1.86 2.23 1.80 2.14 2.59 2.22 2.66 3.24



Low 
2050 0.49 0.58 0.71 0.54 0.63 0.81
2100 1.02 1.23 1.60 1.40 1.73 2.47
2150 1.54 1.91 2.54 2.22 3.28 5.89
2300 2.96 3.90 5.52 4.27 7.76 17.61



Medium
2050 0.43 0.60 0.79 0.37 0.52 0.67 0.41 0.55 0.70
2100 0.74 1.06 1.41 0.87 1.20 1.57 1.12 1.46 1.86
2150 1.10 1.64 2.21 1.36 1.92 2.54 1.80 2.42 3.16



Low 
2050 0.35 0.50 0.69 0.40 0.56 0.78
2100 0.74 1.08 1.56 1.12 1.58 2.36
2150 1.10 1.70 2.46 1.80 3.06 5.67
2300 2.07 3.48 5.32 3.43 7.30 17.10



Medium
2050 0.37 0.46 0.56 0.39 0.48 0.58 0.42 0.51 0.62
2100 0.76 0.98 1.22 0.91 1.12 1.38 1.14 1.38 1.68
2150 1.14 1.50 1.91 1.41 1.79 2.26 1.83 2.30 2.90



Low 
2050 0.37 0.47 0.61 0.42 0.52 0.70
2100 0.76 1.00 1.38 1.14 1.50 2.24
2150 1.14 1.56 2.21 1.83 2.91 5.48
2300 2.16 3.19 4.82 3.47 6.98 16.64



Medium
2050 0.33 0.41 0.50 0.35 0.43 0.52 0.39 0.47 0.56
2100 0.70 0.89 1.11 0.83 1.02 1.27 1.07 1.28 1.57
2150 1.05 1.38 1.76 1.30 1.65 2.11 1.70 2.15 2.75



Low 
2050 0.33 0.42 0.56 0.39 0.47 0.65
2100 0.70 0.91 1.28 1.07 1.40 2.15
2150 1.05 1.44 2.07 1.70 2.78 5.46
2300 1.98 2.95 4.59 3.22 6.79 16.93



Medium
2050 0.27 0.40 0.53 0.30 0.42 0.56 0.33 0.46 0.59
2100 0.33 0.46 0.59 0.71 1.00 1.33 0.95 1.26 1.63
2150 0.84 1.32 1.84 1.11 1.61 2.19 1.54 2.12 2.81



Low 
2050 0.27 0.41 0.58 0.32 0.47 0.67
2100 0.57 0.88 1.32 0.71 1.01 1.43
2150 0.84 1.39 2.10 1.54 2.75 5.34
2300 1.55 2.83 4.60 2.91 6.67 16.45



Medium
2050 -0.12 -0.03 0.07 -0.10 -0.01 0.10 -0.06 0.03 0.13
2100 -0.24 -0.03 0.22 -0.11 0.11 0.37 0.12 0.36 0.67
2150 -0.37 -0.01 0.41 -0.13 0.25 0.73 0.26 0.74 1.37



Low 
2050 -0.12 -0.02 0.13 -0.06 0.04 0.22
2100 -0.24 -0.01 0.39 0.12 0.48 1.24
2150 -0.37 0.05 0.70 0.26 1.39 4.13
2300 -0.91 0.14 1.81 0.28 3.98 14.38



Medium
2050 -0.04 0.06 0.17 -0.02 0.09 0.20 0.02 0.12 0.23
2100 -0.08 0.15 0.42 0.05 0.29 0.57 0.29 0.54 0.86
2150 -0.14 0.26 0.70 0.11 0.53 1.03 0.52 1.02 1.64



Low 
2050 -0.04 0.07 0.23 0.02 0.13 0.32
2100 -0.08 0.18 0.58 0.29 0.66 1.39
2150 -0.14 0.32 0.98 0.52 1.61 4.05
2300 -0.46 0.66 2.31 0.83 4.27 13.25



Medium
2050 -0.04 0.07 0.20 -0.02 0.10 0.22 0.02 0.13 0.26
2100 -0.08 0.19 0.48 0.05 0.32 0.63 0.29 0.58 0.92
2150 -0.14 0.31 0.80 0.11 0.58 1.13 0.52 1.07 1.75



Low 
2050 -0.04 0.08 0.25 0.01 0.14 0.34
2100 -0.08 0.21 0.63 0.29 0.70 1.47
2150 -0.14 0.37 1.08 0.52 1.72 4.48
2300 -0.43 0.80 2.56 0.81 4.66 15.12



Medium
2050 -0.04 0.07 0.19 -0.01 0.10 0.22 0.02 0.13 0.25
2100 -0.08 0.17 0.45 0.05 0.31 0.61 0.29 0.56 0.89
2150 -0.13 0.28 0.74 0.12 0.56 1.07 0.53 1.05 1.68



Low 
2050 -0.04 0.08 0.25 0.02 0.14 0.33
2100 -0.08 0.20 0.61 0.29 0.68 1.41
2150 -0.13 0.35 1.02 0.53 1.63 3.97
2300 -0.43 0.71 2.37 0.87 4.25 12.87



Medium
2050 0.00 0.08 0.17 0.02 0.10 0.19 0.06 0.13 0.22
2100 0.01 0.19 0.41 0.13 0.32 0.57 0.36 0.58 0.88
2150 0.00 0.32 0.71 0.23 0.58 1.04 0.62 1.07 1.69



Low 
2050 0.00 0.09 0.23 0.05 0.14 0.32
2100 0.01 0.21 0.59 0.36 0.70 1.46
2150 0.00 0.38 1.02 0.62 1.73 4.49
2300 -0.16 0.81 2.47 1.00 4.68 15.20



North Island, East Cape, Site 
2045 (178.487213,-37.774927), 



VLM = 2.71±0.18 mm/yr



Stewart Island (Horseshoe Bay), 
Site 7269 (168.137574, -



46.872327), VLM = 2.75±0.16 
mm/yr



SSP1-2.6 SSP2-4.5 SSP5-8.5



Wairarapa (Oroi Stream), Site 
2439 (175.463093, -41.552607), 



VLM = -8.12±1.21 mm/yr



Tasman Bay (Whangaroa River), 
Site 6532 (173.575032, -



41.064112), VLM = -6.50±2.97 
mm/yr



Kaikoura Peninsula (East Head), 
Site 4200 (173.879678, -



42.200843), VLM = -5.67±1.60 
mm/yr



Napier (Airport), Site 2263 
(176.879182,-39.469927), VLM =      



-4.73±1.21 mm/yr



Eastern Marlborough (Rununder 
Point), Site 7082 (174.218003, -
41.318807), VLM = -4.38±2.54 



mm/yr



Bay of Plenty (Pikowai), Site 
1863 (176.589187, -37.822853), 



VLM = 4.99±0.52 mm/yr



Fiordland (Hawea/ Bligh Sound), 
Site 5744 (167.489708, -



44.858532) VLM = 2.95±0.94 
mm/yr



Firth of Thames (Whakatete 
Bay), Site 1395 (175.515557, -
37.100929), VLM = 2.82±0.20 



mm/yr
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City/Town
Year/ 



Confidence
17th median 83rd 17th median 83rd 17th median 83rd



Medium
2050 0.05 0.17 0.29 0.08 0.19 0.29 0.12 0.22 0.35
2100 0.13 0.38 0.67 0.26 0.52 0.83 0.49 0.77 1.12
2150 0.18 0.61 1.10 0.42 0.88 1.42 0.83 1.37 2.05



Low 
2050 0.05 0.18 0.34 0.11 0.23 0.43
2100 0.13 0.41 0.83 0.49 0.90 1.67
2150 0.18 0.68 1.38 0.83 2.04 4.85
2300 0.21 1.42 3.19 1.44 5.32 15.96



Medium
2050 0.26 0.33 0.42 0.28 0.35 0.44 0.32 0.39 0.48
2100 0.54 0.73 0.95 0.68 0.86 1.11 0.91 1.12 1.41
2150 0.81 1.14 1.53 1.06 1.40 1.85 1.46 1.90 2.50



Low 
2050 0.26 0.34 0.48 0.31 0.40 0.57
2100 0.54 0.75 1.13 0.91 1.24 2.00
2150 0.81 1.20 1.84 1.46 2.55 5.34
2300 1.47 2.47 4.14 2.71 6.35 16.86



Medium
2050 -0.02 0.09 0.21 0.01 0.12 0.24 0.04 0.15 0.27
2100 -0.03 0.23 0.52 0.11 0.36 0.67 0.34 0.62 0.96
2150 -0.06 0.37 0.86 0.19 0.64 1.18 0.59 1.13 1.80



Low 
2050 -0.02 0.10 0.27 0.04 0.16 0.36
2100 -0.03 0.25 0.67 0.34 0.74 1.51
2150 -0.06 0.44 1.14 0.59 1.79 4.55
2300 -0.27 0.93 2.68 0.97 4.79 15.25



Medium
2050 0.05 0.13 0.22 0.07 0.15 0.24 0.11 0.18 0.27
2100 0.11 0.30 0.52 0.24 0.43 0.68 0.46 0.68 0.98
2150 0.15 0.48 0.87 0.39 0.74 1.20 0.78 1.23 1.84



Low 
2050 0.05 0.13 0.27 0.10 0.19 0.37
2100 0.11 0.32 0.70 0.46 0.80 1.56
2150 0.15 0.58 1.28 0.84 2.14 5.60
2300 0.14 1.13 2.79 1.33 4.97 15.39



Medium
2050 0.13 0.19 0.27 0.15 0.21 0.29 0.18 0.25 0.33
2100 0.25 0.42 0.63 0.39 0.56 0.79 0.63 0.82 1.10
2150 0.36 0.67 1.04 0.62 0.94 1.36 1.03 1.44 2.02



Low 
2050 0.13 0.20 0.33 0.18 0.25 0.42
2100 0.25 0.44 0.81 0.63 0.94 1.69
2150 0.36 0.73 1.36 1.03 2.08 4.79
2300 0.56 1.51 3.14 1.84 5.36 15.54



Medium
2050 0.13 0.20 0.27 0.15 0.21 0.30 0.19 0.25 0.33
2100 0.28 0.44 0.64 0.41 0.57 0.80 0.63 0.83 1.10
2150 0.41 0.69 1.05 0.65 0.96 1.39 1.04 1.45 2.04



Low 
2050 0.13 0.20 0.33 0.18 0.26 0.43
2100 0.28 0.46 0.82 0.63 0.94 1.70
2150 0.41 0.75 1.38 1.04 2.09 4.82
2300 0.67 1.56 3.18 1.85 5.41 15.73



Medium
2050 0.25 0.34 0.44 0.27 0.36 0.46 0.31 0.40 0.49
2100 0.54 0.74 0.98 0.67 0.88 1.14 0.90 1.13 1.44
2150 0.80 1.15 1.56 1.05 1.42 1.90 1.45 1.92 2.54



Low 
2050 0.25 0.35 0.49 0.31 0.40 0.58
2100 0.54 0.76 1.14 0.90 1.25 2.00
2150 0.80 1.21 1.85 1.45 2.56 5.23
2300 1.46 2.48 4.14 2.71 6.33 16.47



Medium
2050 0.19 0.26 0.34 0.21 0.28 0.37 0.25 0.32 0.40
2100 0.39 0.57 0.78 0.53 0.70 0.94 0.77 0.97 1.25
2150 0.57 0.88 1.26 0.83 1.16 1.59 1.24 1.66 2.25



Low 
2050 0.19 0.27 0.40 0.24 0.32 0.49
2100 0.39 0.59 0.96 0.77 1.08 1.83
2150 0.57 0.94 1.57 1.24 2.29 4.95
2300 0.99 1.94 3.56 2.27 5.78 15.80



Medium
2050 0.19 0.26 0.34 0.21 0.28 0.36 0.24 0.31 0.40
2100 0.38 0.55 0.76 0.52 0.69 0.92 0.76 0.95 1.23
2150 0.56 0.85 1.22 0.82 1.14 1.57 1.23 1.65 2.23



Low 
2050 0.19 0.26 0.40 0.24 0.32 0.49
2100 0.38 0.57 0.94 0.76 1.07 1.81
2150 0.56 0.91 1.54 1.23 2.27 4.90
2300 0.95 1.87 3.48 2.25 5.72 15.63



Medium
2050 0.27 0.33 0.41 0.29 0.35 0.43 0.32 0.39 0.47
2100 0.54 0.71 0.90 0.69 0.85 1.07 0.92 1.11 1.38
2150 0.81 1.09 1.44 1.07 1.38 1.79 1.48 1.89 2.46



Low 
2050 0.32 0.41 0.58 0.41 0.52 0.77
2100 0.54 0.73 1.09 0.92 1.23 1.97
2150 0.81 1.15 1.76 1.48 2.51 5.12
2300 1.46 2.34 3.94 2.76 6.19 16.04



Wellington (Petone), Site2494 
(174.884435,-41.230696), VLM =           



-2.88±0.823 mm/yr, QF = 1.5



Waikanae (Beach), Site 2588 
(175.023541-40.860544), VLM =               



-1.22±0.97 mm/Yr, QF = 1.5



SSP1-2.6 SSP2-4.5 SSP5-8.5



Whangarei (Port), Site 989 
(174.348226, -35.763261), VLM = 



0.80 ± 0.072mm/yr, QF = 0



Auckland (Viaduct Harbour), Site 
1231 (174.758542,-36.845119) 



VLM = -2.92 ± 1.10 mm/yr, QF = 1



Thames (Queens Street), Site 
1392 (175.5389, -37.139805),VLM 



= 2.35±0.091 mm/yr, QF = 0



Tauranga (Mt Maunganui), Site 
1982 (177.815358, -



37.65806),VLM = 0.823±0.03 
mm/yr, QF = 0



New Plymouth (Woolcombe Tce), 
Site 2746 (174.079055, -



39.052458), VLM = 0.21±0.82 
mm/yr, QF = 0



Gisborne (Reads Quay), Site 2131 
(178.02854, -38.668677), VLM = 



0.016±0.74 mm/Yr, QF = 0



Napier (Port), Site2274 
(176.923896,-39.473729), VLM =            



-3.15±1.46 mm/yr, QF = 2.5



Whanganui (River Mouth), Site 
2645 (174.988722, -39.948692), 



VLM = -1.35±1.023 mm/yr, QF = 2











image3.emf



City/Town
Year/ 



Confidence
17th median 83rd 17th median 83rd 17th median 83rd



Medium
2050 0.20 0.29 0.38 0.23 0.31 0.41 0.26 0.34 0.44
2100 0.42 0.62 0.86 0.56 0.76 1.02 0.80 1.03 1.32
2150 0.62 0.97 1.37 0.88 1.25 1.71 1.30 1.76 2.35



Low 
2050 0.20 0.30 0.44 0.26 0.35 0.53
2100 0.42 0.64 1.03 0.80 1.14 1.88
2150 0.62 1.03 1.66 1.30 2.38 4.98
2300 1.09 2.10 3.74 2.40 5.92 15.72



Medium
2050 0.21 0.29 0.38 0.24 0.31 0.40 0.27 0.35 0.44
2100 0.44 0.63 0.86 0.58 0.77 1.01 0.82 1.03 1.31
2150 0.65 0.98 1.37 0.91 1.26 1.70 1.32 1.76 2.35



Low 
2050 0.21 0.30 0.44 0.27 0.36 0.53
2100 0.44 0.65 1.03 0.82 1.14 1.88
2150 0.65 1.04 1.67 1.32 2.38 4.98
2300 1.15 2.13 3.76 2.43 5.92 15.69



Medium
2050 0.14 0.24 0.34 0.16 0.26 0.37 0.20 0.29 0.40
2100 0.28 0.51 0.77 0.42 0.66 0.93 0.66 0.92 1.23
2150 0.41 0.79 1.23 0.68 1.08 1.57 1.09 1.59 2.21



Low 
2050 0.14 0.25 0.40 0.19 0.30 0.49
2100 0.28 0.53 0.93 0.66 1.03 1.77
2150 0.41 0.86 1.51 1.09 2.19 4.69
2300 0.65 1.74 3.39 1.98 5.49 14.85



Medium
2050 0.17 0.22 0.28 0.19 0.24 0.31 0.22 0.27 0.34
2100 0.34 0.47 0.65 0.48 0.61 0.81 0.70 0.87 1.11
2150 0.50 0.74 1.05 0.76 1.02 1.38 1.14 1.51 2.04



Low 
2050 0.17 0.23 0.35 0.22 0.28 0.44
2100 0.34 0.49 0.84 0.70 0.97 1.69
2150 0.50 0.79 1.39 1.14 2.09 4.49
2300 0.83 1.62 3.15 2.09 5.24 14.11



Medium
2050 0.11 0.18 0.27 0.13 0.21 0.29 0.17 0.24 0.33
2100 0.23 0.41 0.62 0.36 0.54 0.78 0.59 0.79 1.06
2150 0.33 0.64 1.00 0.58 0.91 1.33 0.98 1.40 1.95



Low 
2050 0.11 0.19 0.33 0.17 0.25 0.42
2100 0.23 0.43 0.79 0.59 0.90 1.62
2150 0.33 0.70 1.31 0.98 1.97 4.34
2300 0.51 1.43 2.98 1.75 4.96 13.65



Medium
2050 0.15 0.23 0.33 0.17 0.25 0.35 0.20 0.29 0.38
2100 0.30 0.51 0.75 0.44 0.64 0.90 0.67 0.90 1.19
2150 0.44 0.80 1.20 0.70 1.07 1.53 1.11 1.57 2.16



Low 
2050 0.15 0.24 0.38 0.20 0.30 0.47
2100 0.30 0.53 0.91 0.67 1.02 1.75
2150 0.44 0.86 1.49 1.11 2.18 4.72
2300 0.73 1.76 3.39 2.01 5.47 14.96



Medium
2050 0.16 0.24 0.32 0.19 0.26 0.35 0.22 0.29 0.38
2100 0.34 0.52 0.74 0.47 0.66 0.89 0.71 0.91 1.19
2150 0.49 0.82 1.19 0.75 1.09 1.52 1.16 1.58 2.16



Low 
2050 0.16 0.25 0.38 0.22 0.30 0.47
2100 0.34 0.54 0.91 0.71 1.03 1.76
2150 0.49 0.88 1.50 1.16 2.19 4.76
2300 0.83 1.80 3.41 2.10 5.52 15.07



Medium
2050 0.18 0.25 0.34 0.20 0.27 0.36 0.24 0.31 0.39
2100 0.37 0.55 0.77 0.51 0.69 0.92 0.74 0.95 1.22
2150 0.54 0.86 1.24 0.80 1.13 1.57 1.21 1.63 2.21



Low 
2050 0.18 0.26 0.39 0.23 0.32 0.49
2100 0.37 0.57 0.94 0.74 1.06 1.80
2150 0.54 0.92 1.55 1.21 2.25 4.85
2300 0.93 1.90 3.52 2.20 5.65 15.34



SSP1-2.6 SSP2-4.5 SSP5-8.5



Hokatika (River Mouth), Site 6018 
(170.958927, -42.717219), VLM =     



-0.740±1.48 mm/yr, QF = 2.5



Greymouth (Blaketown), Site 6036 
(171.191151, -42.449872), VLM =        



-0.87±1.17 mm/yr, QF = 1



Westport (Beach), Site 6093 
(171.617341,-41.734803), VLM =     



-1.18±1.11 mm/yr, QF = 3



Picton (Wharf), Site 7026 
(174.010721,-41.28534), VLM =          



-1.94±1.42 mm/yr, QF = 1



Nelson (Queen Elizabeth Drive), 
Site 6486 (173.279991, -



41.265096), VLM = -2.03±1.26 
mm/yr, QF = 1



Christchurch (New Brighton)), Site 
4315 (172.729262,-43.526428), 



VLM = -0.78±1.85 mm/Yr, QF = 1



Dunedin (Fryatt Street), Site 4722 
(170.514773, -45.87756), VLM = -



0.56±0.19 mm/yr, QF = 1



Invercargill (Stead Street), Site 
5035 (168.329503,-46.421591), 
VLM = 0.25±0.21 mm/yr, QF = 0










City/Town

Year/ 

Confidence

17th  median 83rd 17th  median 83rd 17th  median 83rd

Medium

2050 0.20 0.29 0.38 0.23 0.31 0.41 0.26 0.34 0.44

2100 0.42 0.62 0.86 0.56 0.76 1.02 0.80 1.03 1.32

2150 0.62 0.97 1.37 0.88 1.25 1.71 1.30 1.76 2.35

Low 

2050 0.20 0.30 0.44 0.26 0.35 0.53

2100 0.42 0.64 1.03 0.80 1.14 1.88

2150 0.62 1.03 1.66 1.30 2.38 4.98

2300 1.09 2.10 3.74 2.40 5.92 15.72

Medium

2050 0.21 0.29 0.38 0.24 0.31 0.40 0.27 0.35 0.44

2100 0.44 0.63 0.86 0.58 0.77 1.01 0.82 1.03 1.31

2150 0.65 0.98 1.37 0.91 1.26 1.70 1.32 1.76 2.35

Low 

2050 0.21 0.30 0.44 0.27 0.36 0.53

2100 0.44 0.65 1.03 0.82 1.14 1.88

2150 0.65 1.04 1.67 1.32 2.38 4.98

2300 1.15 2.13 3.76 2.43 5.92 15.69

Medium

2050 0.14 0.24 0.34 0.16 0.26 0.37 0.20 0.29 0.40

2100 0.28 0.51 0.77 0.42 0.66 0.93 0.66 0.92 1.23

2150 0.41 0.79 1.23 0.68 1.08 1.57 1.09 1.59 2.21

Low 

2050 0.14 0.25 0.40 0.19 0.30 0.49

2100 0.28 0.53 0.93 0.66 1.03 1.77

2150 0.41 0.86 1.51 1.09 2.19 4.69

2300 0.65 1.74 3.39 1.98 5.49 14.85

Medium

2050 0.17 0.22 0.28 0.19 0.24 0.31 0.22 0.27 0.34

2100 0.34 0.47 0.65 0.48 0.61 0.81 0.70 0.87 1.11

2150 0.50 0.74 1.05 0.76 1.02 1.38 1.14 1.51 2.04

Low 

2050 0.17 0.23 0.35 0.22 0.28 0.44

2100 0.34 0.49 0.84 0.70 0.97 1.69

2150 0.50 0.79 1.39 1.14 2.09 4.49

2300 0.83 1.62 3.15 2.09 5.24 14.11

Medium

2050 0.11 0.18 0.27 0.13 0.21 0.29 0.17 0.24 0.33

2100 0.23 0.41 0.62 0.36 0.54 0.78 0.59 0.79 1.06

2150 0.33 0.64 1.00 0.58 0.91 1.33 0.98 1.40 1.95

Low 

2050 0.11 0.19 0.33 0.17 0.25 0.42

2100 0.23 0.43 0.79 0.59 0.90 1.62

2150 0.33 0.70 1.31 0.98 1.97 4.34

2300 0.51 1.43 2.98 1.75 4.96 13.65

Medium

2050 0.15 0.23 0.33 0.17 0.25 0.35 0.20 0.29 0.38

2100 0.30 0.51 0.75 0.44 0.64 0.90 0.67 0.90 1.19

2150 0.44 0.80 1.20 0.70 1.07 1.53 1.11 1.57 2.16

Low 

2050 0.15 0.24 0.38 0.20 0.30 0.47

2100 0.30 0.53 0.91 0.67 1.02 1.75

2150 0.44 0.86 1.49 1.11 2.18 4.72

2300 0.73 1.76 3.39 2.01 5.47 14.96

Medium

2050 0.16 0.24 0.32 0.19 0.26 0.35 0.22 0.29 0.38

2100 0.34 0.52 0.74 0.47 0.66 0.89 0.71 0.91 1.19

2150 0.49 0.82 1.19 0.75 1.09 1.52 1.16 1.58 2.16

Low 

2050 0.16 0.25 0.38 0.22 0.30 0.47

2100 0.34 0.54 0.91 0.71 1.03 1.76

2150 0.49 0.88 1.50 1.16 2.19 4.76

2300 0.83 1.80 3.41 2.10 5.52 15.07

Medium

2050 0.18 0.25 0.34 0.20 0.27 0.36 0.24 0.31 0.39

2100 0.37 0.55 0.77 0.51 0.69 0.92 0.74 0.95 1.22

2150 0.54 0.86 1.24 0.80 1.13 1.57 1.21 1.63 2.21

Low 

2050 0.18 0.26 0.39 0.23 0.32 0.49

2100 0.37 0.57 0.94 0.74 1.06 1.80

2150 0.54 0.92 1.55 1.21 2.25 4.85

2300 0.93 1.90 3.52 2.20 5.65 15.34

SSP1-2.6 SSP2-4.5 SSP5-8.5

Hokatika (River Mouth), Site 6018 

(170.958927, -42.717219), VLM =  

 

  

-0.740±1.48 mm/yr, QF = 2.5

Greymouth (Blaketown), Site 6036 

(171.191151, -42.449872), VLM =  

 

        

-0.87±1.17 mm/yr, QF = 1

Westport (Beach), Site 6093 

(171.617341,-41.734803), VLM =     

-1.18±1.11 mm/yr, QF = 3

Picton (Wharf), Site 7026 

(174.010721,-41.28534), VLM =             

-1.94±1.42 mm/yr, QF = 1

Nelson (Queen Elizabeth Drive), 

Site 6486 (173.279991, -

41.265096), VLM = -2.03±1.26 

mm/yr, QF = 1

Christchurch (New Brighton)), Site 

4315 (172.729262,-43.526428), 

VLM = -0.78±1.85 mm/Yr, QF = 1

Dunedin (Fryatt Street), Site 4722 

(170.514773, -45.87756), VLM = -

0.56±0.19 mm/yr, QF = 1

Invercargill (Stead Street), Site 

5035 (168.329503,-46.421591), 

VLM = 0.25±0.21 mm/yr, QF = 0


