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Overview of Physiographic Science
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Water contains lots of info
(signals)

Lots of information in water regarding
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Relationship Between Landscape
Attributes and Processes

Landscapattributes control the variation irprocesses
that determine water composition:

Key processes are:
Atmospheric
Hydrological
 Redox
Weathering

These processes occur in both natural state and
areas of intensive land use



Hydrological ProcesAttribute Layer
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Hydrological ProcesAttribute Layer
(H-PAL)

rock coarse mixed gravel fine sand clay
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Water source

Alpine
- Bedrock with alpine headwaters

- Bedrock

Lowland (including moraines)

- Mixed

Natural bypass

‘ Lakes

D 125 25 50 Km
I T T T Y Y T |

Water Source

River network
from RECdO

Water Source

Alpine

Bedrock

Lowland

Lakes

125 25 50 Km A
T Y |



>

- S
W)m
=9 3
S © <=
n o ©
vy o
P (D]
LD o
g .S O
=

N O

Overland flow
 Atrtificial drainage

Lateral flow
« Natural bypass




Redox ProcesAttribute Layer (HPAL)
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electron donors electron donors

Soil and aquifer reduction potential
controls denitrification, the solubility, leachability
and mobility of redox sensitive species



Reduction potential
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Southland Physiographic Zones

Alpine
B Bedrock/Hill Country
I Central Plains
Gleyed
I Lignite - Marine Terraces
" Old Mataura
Bl Oxidising
Bl Peat Wetlands
I Riverine




Bedrock/Hill Country
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Old Mataura

soils result in

flat, well-drained
elevated nutrient

low reduction
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soils and geology
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Iverine

R

gravel fll n valley basin defines.
extant of Riverine Zona

large volumes of alpine-sourced water dilutes
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Gleye

partial denitrification
in slowly

permeable soils

overland flow some episodic loss of
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Central Plains
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Central Plains

Summer

extensive cracking in soil

high reduction potential in soil
is bypassed via macropore flow

excess soil nitrate is readily
leached to groundwater
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Peat Wetlands
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Lignite/Marine Terraces

Overland flow variant
Artificial drainage variant
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Water quality risk assessment

Key contaminant pathways and contaminants Water Quality Risk

Physiographic - g . @

Zone Overland | Artificial Lateral Deep :'5-‘}: _g E -E

flow drainage | drainage | drainage g g 'g §

£ n

Alpine N,P,S,M High High High  High
Bedrock/Hill Country N Low™ Low Low Low
Overland Flow N,P,S,M High High High  High
Artificial Drainage N,P,S,M High High High  High
Central Plains N,P,S,M N High High High  High
Gleyed N,P,S,M High High High  High
Overland Flow N,P,S,M High High High  High
Lignite-Marine Terraces N Low* Low Low Low
Overland Flow N,P,S,M High High High  High
Artificial Drainage N,P,S,M High High High  High
Old Mataura N High Low Low Low
Oxidising N High Low Low Low
Overland Flow N,P,S,M N High High High  High
Artificial Drainage N,P,S,M N High High High  High
Peat Wetlands N,P,S,M P, M P High High High  High
Riverine N High Low Low Low
Overland Flow N,P,S,M N High High High  High

*Low risk due to high reduction potential (i.e. denitrification likely to occur)
Ref: Table 14 in Hughesal (2016)
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