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Background
In Victoria, the Department of Environment Land Water and Planning (DELWP), Catchment Management Authorities (CMAs) and Melbourne Water invest significant resources in riparian management interventions along waterways including stock management fencing, revegetation and weed management. These interventions aim to improve vegetation condition, manage bank erosion, and contribute to long-term improvements in waterway condition. Further evidence, however, is needed to quantify the effectiveness of these management interventions.
What is RIMP?
The Riparian Intervention Monitoring Program (RIMP) is a state-wide, long-term program developed by DELWP in 2014. The program works with CMAs and landholders to establish long-term monitoring sites to assess the impact and effectiveness of riparian management. 
RIMP contributes to demonstrating outcomes of the Regional Riparian Action Plan which delivers an accelerated riparian works program across regional Victoria as part of the Victorian Government’s Water Plan, Water for Victoria, to improve the health of waterways and catchments. 
Project objectives
The key objectives of program are to:
· provide rigorous evidence of responses of riparian vegetation condition and bank stability to common management interventions (i.e. weed control, revegetation and livestock exclusion)
· understand how long it takes for condition attributes to change 
· understand sources of variability in responses to management interventions 
· improve conceptual models of expected outcomes of riparian management.
Types of sites
Several approaches are being used to gather evidence of riparian responses to management: 
· Standard paired sites: well matched intervention and control (unmanaged) site pairs that are monitored before and multiple times after intervention works are implemented. 
· Past intervention paired sites: well matched past intervention and control (unmanaged) site pairs that are monitored multiple times after intervention works. 
· Before and after works: these single sites are monitored before and after the intervention when a well-matched control (unmanaged) site is not available. They inform progress towards a target but are less robust in evaluating the effectiveness of interventions according to scientific principles.
The most rigorous is the standard paired sites which represent the core component of RIMP.
What is being monitored?
Monitoring measures the following riparian attributes:
· invasive vegetation cover and stem density
· native vegetation cover and composition
· bare ground and litter cover
· vegetation structure 
· recruitment of native trees and shrubs  
· native vegetation extent and continuity
· bank stability




Types of sites
RIMP sites were established across nine regional CMAs between 2014 and 2017.
Table 1. Total number of sites assessed using each approach and the number of sites scheduled to be resurveyed three years following management to 2020.
	Approach 
	
	Total
	17/18
	18/19
	19/20
	
	
	

	Standard Pairs
	
	31
	12
	9
	10
	
	
	

	Past Intervention Pairs
	
	5
	
	2
	3
	
	
	

	Before and After
	
	1
	
	
	1
	
	
	


The percentage of RIMP sites that received each type of management intervention is show below.
· Livestock exclusion, revegetation and weed management = 62%
· Livestock exclusion and revegetation = 24%
· Livestock exclusion only = 14%
Early responses to management
The first set of 12 RIMP sites were resurveyed in 2017/18, three years after management, and allow us to:
· assess early responses to management
· evaluate if the approach is able meet the program’s objectives.
What were riparian sites like before management?
Riparian vegetation condition was generally low prior to management and had the following attributes: 
· high cover of bare ground cover  
· low native vegetation cover 
· low native species richness  
· poor vegetation structure, with almost all vegetation occurring in the understorey (< 1.5 m height) 
· few native trees and shrubs 
· few native tree and shrub recruits
· variable levels of woody weed invasion.
How did sites change without management?
Without management intervention – bare ground tended to increase, and litter cover and total vegetation cover tended to decrease.
How did sites change with management?
Where management interventions were applied, the following changes in vegetation condition attributes were found:
· total native vegetation cover increased ~2-fold
· native species richness increased ~1.5-fold
· planted and natural woody recruits increased ~ 9-fold
· woody weed abundance decreased to almost zero at most sites.
· bare ground cover did not increase as found in unmanaged sites.
*Results are based on data pooled across all 12 resurveyed sites. 
Conclusion
These early results provide encouraging evidence of the benefits of riparian management. After only three years following management and with only a third of sites resurveyed, the RIMP has demonstrated statistically significant changes in many riparian vegetation attributes. As such, the RIMP program appears to be a suitable approach to evaluating responses of riparian vegetation to management. 
What’s next?
Although the results clearly show that the management intervention improved vegetation condition, responses were variable among individual sites. As more sites are resurveyed, future analyses will examine if this variability is due to the type of management intervention, initial site condition, or different site and landscape variables.
Ongoing monitoring in the medium (5-8 years) and long term (> 10 years) is needed to determine whether the early gains observed at intervention sites are maintained over time or are lost through emerging threats such as weed invasion. 
For more information: 
Contact: Kaylene.Morris@delwp.vic.gov.au
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