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Catchment Systems Science
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“The truth is that global environmental problems are soluble” iLynas 2011:p244).
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IWRM/AWM

IWRM ‘A process which promotes the coordinated development and
management of water, land and related resources in order to maximise
the resultant economic and social welfare in an equitable manner without
compromising the sustainability of vital ecosystems’ (GWP 2000).
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New Approaches to Adaptive Water Management under Uncertainty
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AWM in the context of IWRM “provides added value Eﬂiﬂﬂﬂmm
through explicitly embracing uncertainty. AWM ek bl

acknowledges the complexity of the systems to be i %
managed and the limits in predicting and controlling 5

them. This implies an integrated management
approaches which adopt a systemic perspective
rather than dealing with individual problems in
isolation. “



Systems — and emergent properties
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Local Catchment
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Problem solving- what is the vision?
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Multi-scale issues

1. HUi/

2. Environment



Situation (need to act)
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A Catchment Based Multi-Scale
Framework
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Vivhat are we tryving to accomplish™@

How will we know that a change is
an improvement?

Vvhat changes can we make that
will result in improvement™?
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Local understanding, local knowledge and problem solving
at a critical scale
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Demonstration Catchment - Human and Environment




The Bottom Up Approach

Scale Up



1km Risk Indicator Map — N.B. No
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Decision Support Matrix (DSM) ﬁ

Export




Policy / catchment planning




The vision

Flgure 2 The ‘treatment train’ approach
Examples of holding water measures and

: their placement
= Sustainable Drainage
| : Features: swales,
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bunds, ponds and
grassy filters.

Buffer Strips: where
designed to hold water.

The ‘Ditch of the
Future’: the prime
location for holding
water and recovering
lost top soil through
erosion.

Small Headwater
Floodplains: storing
water, recreating
wetlands, woodland,
woody debris and new
habitats.




Field/feature — farm - water body - catchment
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We need a fundamental building block for
catchment systems

An appropriate level of skill and knowledge,
leading to active intervention and learning
in the landscape...

... That improves the management
processes at that local scale ... where
benefits to the whole system will accrue
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Human-Environment Functioning Units

INPUTS
(‘(ﬂ Rain, Heat, P (Kg/ha) N Kg/ha

Outputs

—> Overland Flow (OF)
— Plough Layer (PL) ,
— Soil Layer (SL) °~
— Groundwater (GW)




Conclusions

* Action Plan Evaluate -- Do Loops
e Space to learn and solve a real and interconnected problem

* A key scale where, knowledge, science, intervention and
evidence of benefits are proven — confidence and trust is built

Key to this is
* The scale of study and action (2-20km?)??

* Simple, effective representations of the Human-Environment
Functioning Unit (HEFU)

e |f HEFUs are healthy the catchment system becomes healthy



