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Background

* Accelerated erosion and excess fine
sediment loads have adverse
environmental, social, cultural, and
economic impacts throughout
catchments, which may include:

. Loss of productive capacity for food and fibre
. Impacted water and energy infrastructure
. Ecological degradation

. Loss of culturally and socially significant sites

« Regional councils now required to
manage fine sediment under the NPS-
FM following the 2020 amendment
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Historical Maori remains have been unearthed as banks of the Niihaka River erode away.



What about the future?

« How will erosion rates and sediment loads change in the future?

«  Will there be a change in the relative contribution of erosion processes and sources?
«  What mitigation approaches will be most beneficial in the future?

«  Will present environmental objectives be feasible?

«  Will communities be able to achieve their aspirations?



Project Aims:

« Aotearoa’s first national assessment of climate change effects on
catchment suspended sediment loads

*  Projections for mid- and late century (2040 and 2090)
« Develop a national-scale model framework that:

a) better recognises the contribution of erosion processes to
instream sediment loads and their spatial variation nationally

b) represents the differences in how these erosion processes
are affected by climate change



ing from?

tcom

Where is the sedimen

Source: Wairoa Helicopters



Erosion domains

Tasman Region

/Northland Region

Nelson Region

~
Auckland Region

West Coast Region &
Waikato Region_

Taranaki Region

[[] Regional boundary
" Lowland

Soft-rock Hill Country
" Hard-rock Hill Country
I Mountain

M urban
Southland Region W Lake

Manawatu-Wanganui Region

~
Wellington Region

Permanent Ice & Snow

0 50 100km
| EE



Model framework

Hydro-climatic drivers

MAR, Storm Rainfall
(NZRCM)

MAF
(TopNet)

Baseline sediment load

Soft-rock hill country
(most slopes >15 degrees, soft geology)

Mass movement load
Total load Surficial load =

(NZeem) (RUSLE x SDR) Total load - Surficial
load

Future

MAR, Storm Rainfall
(NZRCM)

MAF
(TopNet)

v

Change factor
AMAF, AMAR, AStorm Rainfall

A 4

Climate scenario sediment load

Catchment load router

Watershed total load

Sum of process loads

A 4

Soft-rock hill country

Future surficial load

Baseline surficial load
X
AMAR

Future mass movement load

Baseline mass movement load
X
AStorm rainfall

Accumulate total load
through Strahler-based
channel network

v

Subtract load trapped in
lakes

Hard-rock hill country, Mountain, Urban

Future total load
Baseline total load

AMAR

X

A 4

Catchment total load

| Lowland

Soft-rock Hill Country
[ Hard-rock Hill Country
I Mountain
I urban



Model framework

Baseline sediment load

Hydro-climatic drivers

MAR, Storm Rainfall

(NZRCM)

MAF
(TopNet)

Future

MAR, Storm Rainfall
(NZRCM)

MAF
(TopNet)

v

Change factor
AMAF, AMAR, AStorm Rainfall

A 4

Soft-rock hill country
(most slopes >15 degrees, soft geology)

Total load
(NZeem)

Surficial load

(RUSLE x SDR)

Mass movement load
Total load - Surficial
load

Climate scenario sediment load

Soft-rock hill country

Future surficial load

Baseline surficial load

X
AMAR

Future mass movement load

Baseline mass movement load
X
AStorm rainfall

Hard-rock hill country, Mountain, Urban

Future total load
Baseline total load
X
AMAR

Catchment load router

Watershed total load

Sum of process loads

A 4

Accumulate total load
through Strahler-based
channel network

v

Subtract load trapped in
lakes

A 4

Catchment total load

| Lowland

Soft-rock Hill Country
" Hard-rock Hill Country
I Mountain
I urban



Hydro-climatic drivers

Baseline Future

Model framework

MAR, Storm Rainfall MAR, Storm Rainfall

(NZRCM) (NZRCM)

MAF MAF
(TopNet) (TopNet)
\ ]

v

Change factor
AMAF, AMAR, AStorm Rainfall

Baseline sediment load

Climate scenario sediment load

Soft-rock hill country Catchment load router

(most slopes >15 degrees, soft geology)

Mass movement load Watershed total load

Total load Surficial load = Si f y ss loads
(NZeem) (RUSLE x SDR) Total load - Surficial um of process lo
load
v
Soft-rock hill country Accumulate total load
through Strahler-based

channel network

Future surficial load

Baseline surficial load
X
AMAR

Future mass movement load

Baseline mass movement load
X
AStorm rainfall

v

Subtract load trapped in
lakes

Hard-rock hill country, Mountain, Urban

Future total load
Baseline total load

AMAR

X

A 4

Catchment total load

| Lowland

Soft-rock Hill Country
[ Hard-rock Hill Country
I Mountain
I urban



Model framework

Hydro-climatic drivers

Baseline Future

MAR, Storm Rainfall MAR, Storm Rainfall

Baseline sediment load

(NZRCM) (NZRCM)
MAF MAF
(TopNet) (TopNet)
\ " I
Change factor

AMAF, AMAR, AStorm Rainfall

Soft-rock hill country

(most slopes >15 degrees, soft geology)

Total load
(NZeem)

Surficial load

(RUSLE x SDR)

Mass movement load
Total load - Surficial
load

Climate scenario sediment load

Catchment load router

Watershed total load

Sum of process loads

A 4

Soft-rock hill country

Future surficial load Future mass movement load

Baseline surficial load Baseline mass movement load
X X

AMAR AStorm rainfall

Accumulate total load
through Strahler-based
channel network

v

Subtract load trapped in
lakes

Hard-rock hill country, Mountain, Urban

Future total load
Baseline total load
X
AMAR

A 4

Catchment total load

| Lowland

Soft-rock Hill Country
" Hard-rock Hill Country
I Mountain
I urban



Model framework

Hydro-climatic drivers

MAR, Storm Rainfall
(NZRCM)

MAF
(TopNet)

Baseline sediment load

Soft-rock hill country
(most slopes >15 degrees, soft geology)

Mass movement load
Total load Surficial load =

(NZeem) (RUSLE x SDR) Total load - Surficial
load

Future

MAR, Storm Rainfall
(NZRCM)

MAF
(TopNet)

v

Change factor
AMAF, AMAR, AStorm Rainfall

A 4

Climate scenario sediment load

Catchment load router

Watershed total load

Sum of process loads

A 4

Soft-rock hill country

Future surficial load

Baseline surficial load
X
AMAR

Future mass movement load

Baseline mass movement load
X
AStorm rainfall

Accumulate total load
through Strahler-based
channel network

v

Subtract load trapped in
lakes

Hard-rock hill country, Mountain, Urban

Future total load
Baseline total load

AMAR

X

A 4

Catchment total load

| Lowland

Soft-rock Hill Country
[ Hard-rock Hill Country
I Mountain
I urban



Climate scenarios O

* Four forcing scenarios (RCPs) from the IPCC Representative Concentration Pathways
th
IPCC 5t Assessment Report 1200 RCP8.5
« Six global climate models (GCMs) é
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Hydroclimatic Drivers O

« Changes in temperature and mean annual rainfall from the New Zealand Regional Climate
Model (NZRCM) (MfE 2018, Sood 2014)

« Changes in mean annual flood from TopNet (Collins et al., 2018; Collins, 2020)

« Changes in storminess driven by change in temperature (Carey-Smith 2018, MfE 2018)
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Suspended sediment yields
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Suspended sediment yields O
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Total suspended sediment loads
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Change in end-of-catchment loads by dominant domain O

2004
200 2040 2090
1501 1501
£ 100" £ 100, T H
= B _ T
g - - °
= 50 = 20
North Island p” % g % 1
> =
= G
Lo g 8l g Dp P o g - B B
50 -501
-100 " " . . -100 . - . .
RCPZ 6 RCP4 5 RCP6.0 RCP8.5 RCP2.6 RCP4.5 RCP6.0 RCP8.5
-Lowland
200 2001 E Soft-rock Hill Country
B3 Hard-rock Hill Country
1501 1501 - Mountain
% 1001 = 100 -
o
g 3
South Island = 50/ £ 507
2 5 i i 4 | 8
= = E
] 0 i E i E E § % E g 0 E E E
]
501 -501
-100 -100

RCP2.6 RCP4.5 RCP6.0 RCP8.5 RCP2.6 RCP4.5 RCP6.0 RCP8.5



Key findings

« Catchment characteristics play an important role in erosion and sediment load
response to climate change

« Divergence in catchment responses increases with warmer scenarios
« Relative contribution of erosion sources is likely to shift under projected climate change

«  Soft-rock hill country is particularly prone to increased erosion under warmer
climate scenarios

* Lowland catchments show varied responses due to divergence in
hydroclimatic drivers both spatially and between climate scenarios.

« Coastal receiving environments in the North Island may see a larger relative impact
than in the South Island
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