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Catchment Systems Science 



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). 

“Adaptive water management can be viewed 

as an extension of the IWRM concept” (p5) 

AWM in the context of IWRM “provides added value 

through explicitly embracing uncertainty. AWM 

acknowledges the complexity of the systems to be 

managed and the limits in predicting and controlling 

them. This implies an integrated management 

approaches which adopt  a systemic perspective 

rather than dealing with individual problems in 

isolation. “



Systems – and emergent properties

Healthy Systems?



Problem solving- what is the vision?

Local Catchment



Multi-scale issues

1. Human

individual

community

region

nation

2. Environment

plot / field

hillslope

River basin / catchment



Situation (need to act)

Actions (do)

Evaluate (study)



A Catchment Based Multi-Scale 

Framework

Demonstration 
catchment

Demonstration 
scale thinking

scale & uncertainty

Catchment 

scale tools, GIS 
- produce risk 

indicators

Inform 
decision-
making

Decision 
Support 
Tools

‘Political 
will’ -
message + 
the 
mandateCatchment 

scale 
planning

Good 
environmental 

practice
Implementation 

tools

Informing 
end-users

Stakeholder 
workshops

local land use

SCALE UP

SCALE 
DOWN

change incurrent





Local understanding, local knowledge and problem solving 

at a critical scale



Demonstration Catchment - Human and Environment 

Field A

Field B

Field C



Scale Up

CATCHMENT SYSTEM

HILLSLOPE &

SUBCATCHMENT

FIELD

The Bottom Up Approach



1km Risk Indicator Map – N.B. No 

Numbers Needed

High risk

Medium risk

Low risk
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Policy / catchment planning



The vision 



Linked decisions
F

ie
ld

/f
e

a
tu

re
 –

fa
rm

 -
w

a
te

r 
b

o
d

y
 -

ca
tc

h
m

e
n

t

Proximity/location

S
p

a
ti

a
l 

sc
a

le



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





Human-Environment Functioning Units

INPUTS

Rain, Heat,  P (Kg/ha) N Kg/ha

Overland Flow (OF)

Plough Layer (PL)

Soil Layer (SL)

Groundwater (GW)

Outputs



Conclusions

• Action Plan Evaluate -- Do Loops

• 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 (2-20km2)??

• Simple, effective representations of the Human-Environment 

Functioning Unit (HEFU)

• If HEFUs are healthy the catchment system becomes healthy


