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Appendix A: Ahuriri Catchment

Location:
Catchment
®  Gauging Station Land Use Classification |:| PLANTED FOREST
[ anuri CLASS_NAME PRIM_HORTICULTURAL
Elevation (m) BARE_GROUND PRIM_PASTORAL
R ekl COASTAL_SANDS RIPARIAN_ WILLOWS
Low - 0 || COASTAL_WETLANDS SCRUB
[ INDIGENOUS_FOREST TUSSOCK
[ | INLAND_WATER URBAN
INLAND_WETLANDS URBAN_OPEN_SPACE
MINES_DUMPS
o 2 4 8 12 16
Kilometers
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Box plot of climate change impact for the maximum annual flow and annual flow for the Ahuriri
catchment at South Diadem for the current time period 1997-2011 (Current), for the nominal
time period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using
CCC model. The median annual flow is at the green/brown boundary, the 75th percentile of
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box.
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Box plot of climate change impact for the monthly minimum flow for the Ahuriri catchment for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Box plot of climate change impact for the monthly average flow for the Ahuriri catchment for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Box plot of climate change impact for the monthly maximum flow for the Ahuriri catchment for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box

Maximum flow

900

Ahuriri - 90% Exceedance Discharge

e
@ 0 N

800

I 1:4 \

~
o
o

=]
o

o
o

Discharge (m3/s|

Discharge (m3/s)
w B 8 (<))
o

o
o

© o o I
> o o~ N

o
N}

200

o

Current MPI

ccc

Ahuriri - 0.1% Exceedance Discharge

/

yd

Current MPI ccc

Climate change impact on low flow and high flows for the Ahuriri catchment for the current
time period 1997-2011 (Current), for the nominal time period of 2085-2099 using MPI model;
and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on monthly flow distribution for the Ahuriri catchment for the current
time period 1997-2011 (Current), for the nominal time period of 2085-2099 using MPI model
(MPI); and for the nominal time period of 2085-2099 using CCC model (CCC). The Y axis
represents the occurrence of discharge, while the X axis represents the hourly discharge. For
sake of visibility simulated hourly discharge over 200 m®s were truncated

6 Four degrees of global warming



10000 -

1000 -

100 -

? 3

S~

o

E

& 10

S ]

©

i

Q

2

=)
1
0.1
0.01

Probability of Non Exceedance

e CUrrent
e |\/|P|
CCC

Climate change impact on hourly flow duration curve for the Ahuriri catchment for the current
time period 1997-2011 (Current), for the nominal time period of 2085-2099 using MPI model

(MPI); and for the nominal time period of 2085-2099 using CCC model (CCC).
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Appendix B: Rangitaiki Catchment

Location
Catchment
®  Gauging Station Land Use Classification l:l PLANTED FOREST
[ Rangitaiki CLASS_NAME PRIM_HORTICULTURAL
Elevation (m) BARE_GROUND PRIM_PASTORAL
Value COASTAL_SANDS RIPARIAN_WILLOWS
- High : 2250 66 [ ] coasTAL_WETLANDS I scrRUB
[ INDIGENOUS_FOREST TUSSOCK
[ ]INLAND_WATER I uRBAN

|| INLAND_WETLANDS
MINES_DUMPS

40
Kilometers

URBAN_OPEM_SPACE

Rangitaiki at Te Teko

Waihua at Gorge

Rangltaiki at MUrupara o4 at Galatea
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Appendix B1- Galatea
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Box plot of climate change impact for the annual flow and annual maximum flow for the
Rangitaiki catchment at Galatea for the current time period 1997-2011 (Current), for the
nominal time period of 2085-2099 using MPI model (MPI); and for the nominal time period of
2085-2099 using CCC model (CCC). The median annual flow is at the green/brown boundary,
the 75th percentile of annual flow is at the top of the green box, and the 25" percentile is at the
bottom of the brown box
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Box plot of climate change impact for the monthly minimum flow for the Rangitaiki catchment
at Galatea for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model
(CCC). The median minimum annual flow is at the green/brown boundary, the 75th percentile
of minimum annual flow is at the top of the green box, and the 25" percentile is at the bottom
of the brown box
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Box plot of climate change impact for the monthly average flow for the Rangitaiki catchment at
Galatea for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model
(CCC). The median minimum annual flow is at the green/brown boundary, the 75th percentile
of minimum annual flow is at the top of the green box, and the 25" percentile is at the bottom
of the brown box
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Box plot of climate change impact for the monthly maximum flow for the Rangitaiki catchment
at Galatea for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model
(CCC). The median minimum annual flow is at the green/brown boundary, the 75th percentile
of minimum annual flow is at the top of the green box, and the 25" percentile is at the bottom
of the brown box
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Climate change impact on low flow and high flows for the Rangitaiki catchment at Galatea for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model (CCC).
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Climate change impact on monthly flow distribution for the Rangitaiki catchment at Galatea for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model (CCC). The Y
axis represents the occurrence of discharge, while the X axis represents the hourly discharge.
For sake of visibility simulated hourly discharge over 60 m*/s were truncated
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Climate change impact on simulated hourly flow duration curve for the Rangitaiki catchment at
Galatea for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model
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Four degrees of global warming 13



Appendix B2 - Rangitaiki at Murupara
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Box plot of climate change impact for the annual flow and annual maximum flow for the
Rangitaiki catchment at Murupara for the current time period 1997-2011 (Current), for the
nominal time period of 2085-2099 using MPI model (MPI); and for the nominal time period of
2085-2099 using CCC model (CCC). The median annual flow is at the green/brown boundary,
the 75th percentile of annual flow is at the top of the green box, and the 25" percentile is at the
bottom of the brown box
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Box plot of climate change impact for the monthly minimum flow for the Rangitaiki catchment
at Murupara for the current time period 1997-2011 (Current), for the nominal time period of
2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model.
The median minimum annual flow is at the green/brown boundary, the 75th percentile of
minimum annual flow is at the top of the green box, and the 25" percentile is at the bottom of
the brown box
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Box plot of climate change impact for the monthly average flow for the Rangitaiki catchment at
Murupara for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly maximum flow for the Rangitaiki catchment
at Murupara for the current time period 1997-2011 (Current), for the nominal time period of
2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model.
The median minimum annual flow is at the green/brown boundary, the 75th percentile of
minimum annual flow is at the top of the green box, and the 25" percentile is at the bottom of

the brown box
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Climate change impact on low flow and high flows for the Rangitaiki catchment at Murupara
for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on monthly flow distribution for the Rangitaiki catchment at Murupara
for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model (CCC). The Y
axis represents the occurrence of discharge, while the X axis represents the hourly discharge.
For sake of visibility simulated hourly discharge over 70 m*/s were truncated
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Climate change impact on simulated hourly flow duration curve for the Rangitata catchment
for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model.

18 Four degrees of global warming



Appendix B3- Rangitaiki at Waihua
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Box plot of climate change impact for the annual flow and annual maximum flow for the
Rangitaiki catchment at Waihua for the current time period 1997-2011 (Current), for the
nominal time period of 2085-2099 using MPI model; and for the nominal time period of 2085-
2099 using CCC model. The median annual flow is at the green/brown boundary, the 75th
percentile of annual flow is at the top of the green box, and the 25" percentile is at the bottom
of the brown box
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Box plot of climate change impact for the monthly minimum flow for the Rangitaiki catchment
at Waihua for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly average flow for the Rangitaiki catchment at
Waihua for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly maximum flow for the Rangitaiki catchment
at Waihua for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The

median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown

box
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Climate change impact on low flow and high flows for the Rangitaiki catchment at Waihua for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on monthly flow distribution for the Rangitaiki catchment at Waihua for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model (CCC). The Y
axis represents the occurrence of discharge, while the X axis represents the hourly discharge.
For sake of visibility simulated hourly discharge over 20 m*/s were truncated
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Climate change impact on simulated hourly flow duration curve for the Rangitaiki catchment
at Waihua for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Appendix B4 : Rangitaiki at Te Teko
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Box plot of climate change impact for the annual flow and maximum annual flow for the
Rangitaiki catchment at Te Teko for the current time period 1997-2011 (Current), for the
nominal time period of 2085-2099 using MPI model; and for the nominal time period of 2085-
2099 using CCC model. The median annual flow is at the green/brown boundary, the 75th
percentile of annual flow is at the top of the green box, and the 25" percentile is at the bottom
of the brown box
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Box plot of climate change impact for the monthly minimum flow for the Rangitaiki catchment
at Te Teko for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The

median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
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Box plot of climate change impact for the monthly average flow for the Rangitaiki catchment at
Te Teko for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly maximum flow for the Rangitaiki catchment
at TeTeko for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Climate change impact on low flow and high flows for the Rangitaiki catchment at Te Teko for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on monthly flow distribution for the Rangitaiki catchment at Te Teko
for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model (CCC). The Y
axis represents the occurrence of discharge, while the X axis represents the hourly discharge.
For sake of visibility simulated hourly discharge over 500 m*/s were truncated
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Climate change impact on simulated hourly flow duration curve for the Rangitaiki catchment at
Te Teko for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Appendix C Waimakariri Catchment
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Waimakariri at Old Highway Bge
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Appendix C1 - Waimakariri at Otarama
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Box plot of climate change impact for maximum annual flow and annual flow for the
Waimakariri catchment at Otarama for the current time period 1997-2011 (Current), for the
nominal time period of 2085-2099 using MPI model; and for the nominal time period of 2085-
2099 using CCC model. The median annual flow is at the green/brown boundary, the 75th

percentile of annual flow is at the top of the green box, and the 25" percentile is at the bottom
of the brown box
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Box plot of climate change impact for the monthly minimum flow for the Waimakariri

catchment at Otarama for the current time period 1997-2011 (Current), for the nominal time
period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC
model. The median minimum annual flow is at the green/brown boundary, the 75th percentile
of minimum annual flow is at the top of the green box, and the 25" percentile is at the bottom
of the brown box
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Box plot of climate change impact for the average monthly flow for the Waimakariri catchment
for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Box plot of climate change impact for the monthly maximum flow for the Waimakariri
catchment at Otarama for the current time period 1997-2011 (Current), for the nominal time
period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC
model. The median minimum annual flow is at the green/brown boundary, the 75th percentile
of minimum annual flow is at the top of the green box, and the 25" percentile is at the bottom
of the brown box
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Climate change impact on low flow and high flows for the Waimakariri catchment at Otarama
for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on monthly flow distribution for the Waimakariri catchment at Otarama
for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model (CCC). The Y
axis represents the occurrence of discharge, while the X axis represents the hourly discharge.
For sake of visibility simulated hourly discharge over 800 m*/s were truncated
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Climate change impact on simulated hourly flow duration curve for the Waimkariri catchment
at Otarama for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Appendix C2 — Waimakariri at State Highway Bridge
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Box plot of climate change impact for the maximum annual flow and annual flow for the
Waimakariri catchment at Old State Highway Bridge for the current time period 1997-2011
(Current), for the nominal time period of 2085-2099 using MPI model; and for the nominal time
period of 2085-2099 using CCC model. The median annual flow is at the green/brown
boundary, the 75th percentile of annual flow is at the top of the green box, and the 25"
percentile is at the bottom of the brown box
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Box plot of climate change impact for the monthly minimum flow for the Waimakariri

catchment at Old State Highway Bridge for the current time period 1997-2011 (Current), for the
nominal time period of 2085-2099 using MPI model; and for the nominal time period of 2085-
2099 using CCC model. The median minimum annual flow is at the green/brown boundary, the
75th percentile of minimum annual flow is at the top of the green box, and the 25" percentile is
at the bottom of the brown box
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Box plot of climate change impact for the average monthly flow for the Waimakariri catchment
at Old State Highway Bridge for the current time period 1997-2011 (Current), for the nominal
time period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using
CCC model. The median minimum annual flow is at the green/brown boundary, the 75th
percentile of minimum annual flow is at the top of the green box, and the 25" percentile is at
the bottom of the brown box
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Box plot of climate change impact for the monthly maximum flow for the Waimakariri
catchment at Old State Highway Bridge for the current time period 1997-2011 (Current), for the
nominal time period of 2085-2099 using MPI model; and for the nominal time period of 2085-
2099 using CCC model. The median minimum annual flow is at the green/brown boundary, the
75th percentile of minimum annual flow is at the top of the green box, and the 25" percentile is
at the bottom of the brown box
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Climate change impact on low flow and high flows for the Waimakariri catchment at Old State
Highway Bridge for the current time period 1997-2011 (Current), for the nominal time period of
2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on monthly flow distribution for the Waimakariri catchment at Old State
Highway Bridge for the current time period 1997-2011 (Current), for the nominal time period of
2085-2099 using MPI model (MPI); and for the nominal time period of 2085-2099 using CCC
model (CCC). The Y axis represents the occurrence of discharge, while the X axis represents
the hourly discharge. For sake of visibility simulated hourly discharge over 600 m*/s were
truncated
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Climate change impact on simulated hourly flow duration curve for the Waimkariri catchment
at Old State Highway Bridge for the current time period 1997-2011 (Current), for the nominal time
period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC

model.
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Appendix D: Ashley Catchment
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Appendix D1 - Ashley at Okuku

0.4

Ashley - t Gorge

0.35

0.25 -:-

0.15

o
w
]

o
(N}

Annual flow (m3/s)

o
[EEN

0.05

Current MPI CCC

Ashley - Okuku

Maximum Annual Peak flow
(m3/s)
=
(0]

Current MPI CCC

Box plot of climate change impact for the maximum annual flow and annual flow for the Ashley
catchment at Okuku for the current time period 1997-2011 (Current), for the nominal time
period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC
model. The median annual flow is at the green/brown boundary, the 75th percentile of annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
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Box plot of climate change impact for the monthly minimum flow for the Ashley catchment at
Okuku for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly average flow for the Ashleyi catchment at
Okuku for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly maximum flow for the Ashley catchment at

Okuku for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The

median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
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Climate change impact on low flow and high flows for the Ashley catchment at Okuku for the
current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using MPI
model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on simulated hourly flow duration curve for the Ashley catchment at
Okuku for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Appendix D2 - Ashley at Gorge

1600
Ashley at Gorge
1400

1200

1000 -
800 -
600 -
400 -

200

Maximum Annual Peak flow
(m3/s)

Current MPI CCC

D
o

Ashley at Gorge

- .

w
ul

o
]

N W
(6, ]

I

N
o

[E
(2}

Annual flow (m3/s)

[EY
o

o wun

Current MPI CCC

Box plot of climate change impact for the maximum annual flow and annual flow for the Ashley
catchment at Gorge for the current time period 1997-2011 (Current), for the nominal time
period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC
model. The median annual flow is at the green/brown boundary, the 75th percentile of annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Box plot of climate change impact for the monthly minimum flow for the Ashley catchment at
Gorge for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099
using MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box

=45 Ashley at Gorge - January N February s March
T a0 2 40 2
£ E E 30
33
230 20 2
225 20
) 20 15
% 15 y o,

10 10
25 5

4 4 o
Current MPI ccc Current MPI ccc Current MPI cce

80 s 35
a0 April o May N June
H 2 s 4- .
H 60 E 525
250 * 20
= s s
H 20 15
230 "
82 10
§
¥ g

g %
0 10 g
§ g
o Zs 2
4 0 o
Current mPI ccc Current M1 ccc Current MPI ccc
0 0 By
. July August _ September
) 5o $25
e :- H :
§ 25 . %40 320
s 3
. .: i i
15 H g
IR 20 210
& &
g g —
5 g10 s
H 2
’ cc 0 °
Current MPL ¢ Current mPI ccc Current MPI ccc
20 40 30
s October November _ December
T35 @
7 16 E i
E E30 £
314 F 320
212 22 2
s
10 20 £15
8 B g
21s 20
6 e %
210 g
) __ £
2 25 2
0 0 0
Current Pl ccc Current MPI ccc Current MPI ccc

Box plot of climate change impact for the monthly flow for the Ashley catchment at Gorge for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Box plot of climate change impact for the monthly flow for the Ashley catchment at Gorge for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Climate change impact on low flow and high flows for the Ashley catchment at Gorge for the
current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using MPI
model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on monthly flow distribution for the Ashley catchment at Gorge for the
current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using MPI

model (MPI); and for the nominal time period of 2085-2099 using CCC model (CCC). The Y axis
represents the occurrence of discharge, while the X axis represents the hourly discharge. For
sake of visibility simulated hourly discharge over 100 m®s were truncated
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Climate change impact on simulated hourly flow duration curve for the Ashley catchment at
Gorge for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099
using MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Appendix E : Rangitata Catchment
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Box plot of climate change impact for the maximum annual flow and annual flow for the
Rangitata catchment for the current time period 1997-2011 (Current), for the nominal time
period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC
model. The median annual flow is at the green/brown boundary, the 75th percentile of annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Box plot of climate change impact for the monthly minimum flow for the Rangtatai catchment
for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Box plot of climate change impact for the average monthly flow for the Rangitatai catchment
for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using

MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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time period 1997-2011 (Current), for the nominal time period of 2085-2099 using MPI model;

and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on simulated hourly flow duration curve for the Rangitata catchment
for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Appendix F : Clutha Catchment

Location

Catchment

@  Gauging Station
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Elevation (m)
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Land Use Classification
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Clutha at Balclutha
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Appendix F1 - Clutha at Balclutha
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Impact of climate change impact for the maximum annual flow and annual flow for the Clutha
catchment at Balclutha for the current time period 1997-2011 (Current), for the nominal time
period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC
model. The median annual flow is at the green/brown boundary, the 75th percentile of annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
boxMin/Max annual
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Box plot of climate change impact for the monthly minimum flow for the Clutha catchment at
Balclutha for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly average flow for the Clutha catchment at
Balclutha for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly flow for the Clutha catchment at Balclutha
for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual

flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Climate change impact on low flow and high flows for the Clutha catchment at Balclutha for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on monthly flow distribution for the Clutha catchment at Balclutha for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model (CCC). The Y
axis represents the occurrence of discharge, while the X axis represents the hourly discharge.
For sake of visibility simulated hourly discharge over 2500 m®/s were truncated
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Climate change impact on simulated hourly flow duration curve for the Clutha catchment at
Balclutha for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Appendix F2 - Clutha at Lindis
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Box plot of climate change impact for the maximum annual flow and annual flow for the Clutha
catchment at Lindis for the current time period 1997-2011 (Current), for the nominal time
period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC
model. The median minimum annual flow is at the green/brown boundary, the 75th percentile
of minimum annual flow is at the top of the green box, and the 25" percentile is at the bottom
of the brown box
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Box plot of climate change impact for the monthly minimum flow for the Clutha catchment at
Lindis for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099
using MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Box plot of climate change impact for the monthly average flow for the Clutha catchment at
Lindis for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099
using MPI model; and for the nominal time period of 2085-2099 using CCC model. The median
minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Box plot of climate change impact for the monthly maximum flow for the Clutha catchment
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Lindis for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099
using MPI model; and for the nominal time period of 2085-2099 using CCC model. The median

minimum annual flow is at the green/brown boundary, the 75th percentile of minimum annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box

2.5 350
Lindis - 90% Exceedance Discharge Lindis - 0.1% Exceedance Discharge
300 S
2 o~ /
- = 250
E1s £ 20
gn \ gn /
21 § 150
2 2
a B 100 o
0.5
50
0 T T 1 0
Current MPI ccc Current MPI ccc

Climate change impact on low flow and high flows for the Clutha catchment at Lindis for the
current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using MPI
model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on monthly flow distribution for the Clutha catchment at Lindis for the
current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using MPI
model (MPI); and for the nominal time period of 2085-2099 using CCC model (CCC). The Y axis
represents the occurrence of discharge, while the X axis represents the hourly discharge. For
sake of visibility simulated hourly discharge over 40 m®/s were truncated
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Climate change impact on simulated hourly flow duration curve for the Clutha catchment at
Lindis for the current time period 1997-2011 (Current), for the nominal time period of 2085-2099

using MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Appendix F3 - Clutha at Matukituki
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Box plot of climate change impact for the maximum annual flow and annual flow for the Clutha
catchment at Matukituki for the current time period 1997-2011 (Current), for the nominal time
period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC
model. The median annual flow is at the green/brown boundary, the 75th percentile of annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Box plot of climate change impact for the monthly minimum flow for the Clutha catchment at
Matukituki for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly average flow for the Clutha catchment at
Matukituki or the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly maximum flow for the Clutha catchment at
Matukituki for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
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Climate change impact on low flow and high flows for the Clutha catchment at Matukituki for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using
MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on monthly flow distribution for the Clutha catchment at Matukituki for
the current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using

MPI model (MPI); and for the nominal time period of 2085-2099 using CCC model (CCC). The Y
axis represents the occurrence of discharge, while the X axis represents the hourly discharge.
For sake of visibility simulated hourly discharge over 400 m*/s were truncated
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Climate change impact on simulated hourly flow duration curve for the Clutha catchment at
Matukituki for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Appendix F4 - Clutha at Hawea
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Box plot of climate change impact for the maximum annual flow and annual flow for the Clutha
catchment at Hawea for the current time period 1997-2011 (Current), for the nominal time
period of 2085-2099 using MPI model; and for the nominal time period of 2085-2099 using CCC
model. The median annual flow is at the green/brown boundary, the 75th percentile of annual
flow is at the top of the green box, and the 25" percentile is at the bottom of the brown box
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Box plot of climate change impact for the monthly minimum flow for the Clutha catchment at
Hawea for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly average flow for the Clutha catchment at
Hawea for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown
box
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Box plot of climate change impact for the monthly maximum flow for the Clutha catchment at
Hawea for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model. The
median minimum annual flow is at the green/brown boundary, the 75th percentile of minimum
annual flow is at the top of the green box, and the 25" percentile is at the bottom of the brown

box
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Climate change impact on low flow and high flows for the Clutha catchment at Hawea for the
current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using MPI
model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on simulated hourly flow duration curve for the Clutha catchment at
Hawea for the current time period 1997-2011 (Current), for the nominal time period of 2085-
2099 using MPI model; and for the nominal time period of 2085-2099 using CCC model.
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Climate change impact on monthly flow distribution for the Clutha catchment at Hawea for the

current time period 1997-2011 (Current), for the nominal time period of 2085-2099 using MPI

model (MPI); and for the nominal time period of 2085-2099 using CCC model (CCC). The Y axis
represents the occurrence of discharge, while the X axis represents the hourly discharge. For

sake of visibility simulated hourly discharge over 200 m®s were truncated Frequency
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