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Riparian Area 

The transitional interface between the land and 
a water body, such as river, streams, lakes, or 
wetlands.   

May 18, 2026 

The Importance of Forested Riparian Buffer Zones

Business-as-usual (BAU) farming practices have long involved the removal or thinning of riparian areas 
along watercourses bordering agroecosystems. While this increases available cropland, degraded 
riparian zones create long-term impacts, such as: 

• Lost soil and nutrients: Productive topsoil and
fertilizers are more easily washed off fields,
reducing long-term soil health and wasting
costly inputs.

• Increased erosion and flooding: Unprotected banks and field edges erode more quickly, leading
to bank slumping, gully formation, and more frequent ditch cleanouts.

• Poorer water quality: Sediment, nutrients, and pesticides enter streams and ditches more
readily, making water muddier and stressing fish, insects, and other aquatic life.

• Fewer beneficial species: The loss of trees and shrubs along the water’s edge reduces habitat for
pollinators, birds, and natural enemies of crop pests.

• Reduced climate resilience: Without deep-rooted vegetation to hold soil and slow runoff, farms
and waterways are more vulnerable to heavy rain, flooding, drought, and heat waves.

Highlights: 

· Living Lab – Nova Scotia implemented three forested riparian buffer zones 
on farmland where riparian areas were degraded or removed. 

· We  monitored early changes in terrestrial and aquatic invertebrate 
biodiversity in response to the changing landscape.

· Early data reflect the unique environmental conditions present at each 
study site. Continued monitoring will reflect how on-farm biodiversity 
responds to improved environmental conditions.

Invertebrates as Indicators 
of Ecosystem Health in 
Agroecosystems 
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Forested Riparian Buffer Zones 

Forested riparian buffer zones (FRBZs) are strips of trees, 
shrubs, and other vegetation that are planted or 
maintained along the edges of streams, rivers, ditches, or 
wetlands. They help reduce soil erosion, filter nutrients and 
sediments from runoff, stabilize banks, improve water 
quality, provide wildlife and pollinator habitat, and create 
cooler, healthier conditions for aquatic ecosystems. 

 
To address these environmental concerns, Living Lab – 
Nova Scotia has partnered with the Clean Annapolis River 
Project. They have started restoration at three 
agricultural sites across the province. These sites are 
horticultural fields and pastures where the riparian buffer 
has been removed or significantly degraded. Living Lab – 
Nova Scotia is examining how restored forested riparian 
buffer zones (FRBZ) influence carbon sequestration, greenhouse gas emissions, biodiversity, soil health, 
and water quality. This Research Brief focuses specifically on our benthic invertebrate data. 

How We Monitored Invertebrates in Riparian Agroecosystems 

Benthic macroinvertebrates are small animals without 
backbones, such as insect larvae, snails, worms, and 
crustaceans, that live on or in the sediments at the 
bottom of streams, rivers, and other water bodies. 
Different species vary in their tolerance to pollution and 
habitat disturbance, so changes in their diversity, 
abundance, and community composition provide a 
sensitive measure of water and habitat quality over 
time. Because many benthic macroinvertebrates remain 
in a stream for months to years, their communities 
integrate environmental conditions over time, providing 
a picture of cumulative agricultural impacts rather than 
a single “snapshot” of water quality. 

In 2024, ten Hester-Dendy (H-D) samplers were deployed 
across two sites (six at a horticultural FRBZ study site 
and four at a pasture FRBZ study site). An H-D sampler is 
an artificial substrate made of stacked hard plates, 
suspended in a water body to provide surfaces for 

aquatic macroinvertebrates to colonize, enabling their communities to be sampled and studied.  

Benthic macroinvertebrate sampling occurs in late summer. H-D plates are deployed in the BAU 
(unrestored areas) and planted areas at the FRBZ sites and left in place for eight weeks. Each site has a 
specific number of replicates based on the length of the watercourse and planted area. Samples are 

Eroding streambanks encroaching into a 
degraded buffer area at one Living Lab field. 

Hester-Dendy sampler in place in a streambed.  
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Figure 3. Proportion of EPT relative to the total number of EPT and 
Chironomids present in the BAU and FRBZ of each study site.  

Figure 2. Percentage of species collected from each BAU and FRBZ 
treatment that belong to the five core FFGs. 

 

collected, cleaned, and preserved for processing in the lab. The first benthic sampling event was in 2024 
(reported here), with additional events in 2025 and sampling will continue in 2026. 

What Did Invertebrate Data Tell Us About Riparian 

Agroecosystems? 

 Identification and quantity of 
samples from each site 
revealed a total of 20 
invertebrate families (Figure 1). 
A comparison between sites 
shows that Site 2 FRBZ has the 
highest number of individual 
organisms. However, this 
community is dominated by 
Chironomidae and Naididae, 
two families with high 
tolerance to pollution. In 
contrast, Site 1 has a higher 
abundance of Leptophlebiidae, 
a family belonging to 
Ephemeroptera, a group that 
generally exhibits low pollution 
tolerance.  

Beyond analyzing community 
composition at each site, we 
also examined functional traits 
of the organisms present to 
further assess levels of 
disturbance. Functional feeding 
groups (FFGs) classify benthic 
macroinvertebrates by their 
feeding strategies and roles in 
aquatic food webs. They help 

interpret what benthic community 
data reveal   about habitat quality, 
organic matter sources, and 
disturbance. Core FFGs include 
shredders, collectors (gatherers and 
filterers), scrapers, and predators.  

High proportions of tolerant gatherer 
collectors (e.g., Chironomidae and 
Naididae), which are observed at all 
sites (Figure 2), often signal nutrient 
enrichment or sedimentation. In 

Figure 1. Total number of organisms collected from H-D samplers deployed 
in the BAU and FRBZ areas of two Living Lab sites.  
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contrast, high numbers of predators, scrapers, and shredders reflect better habitat quality and can be 
expected to increase in well-vegetated, cooler buffer areas.  

Ephemeroptera, Plecoptera, and Trichoptera (EPT) are generally considered highly sensitive taxa and 
are commonly used as indicators of ecosystem disturbance. The ratio of sensitive taxa (EPT) to more 
tolerant groups, such as Chironomidae, reflects the balance between sensitive and tolerant organisms 
and, therefore, overall water and habitat quality. Between the two study sites, Site 1 has a much higher 
proportion of EPT organisms than Site 2 (Figure 3). Values across treatments are relatively similar but are 
expected to increase as habitat conditions improve and EPT organisms become more dominant. 

 

How Can This Research Be Used?    

While we did not see differences in the unrestored and restored areas of the waterways, this is expected 
as we are early in the establishment of our treatments. Riparian zones take time to develop. The longer 
the FRBZ has to establish, the greater the benefits will be. Invertebrate sampling gives producers an 
indication of which species inhabit their land, helping them identify beneficial insects and determine 
how best to support healthy ecosystems. At this stage, we can see difference between sites, but not the 
treatment.  

Monitoring invertebrates early in the riparian development process creates a baseline and reference 
point for future datasets. As additional data are collected, we can better determine the extent to which 
environmental variables influence benthic and terrestrial community structure. 

For any questions on this research, contact Alexandre Loureiro, our Living 
Lab Coordinator, at aloureiro@nsfa-fane.ca or Shauna Forrestall, Project 
Lead at Clean Annapolis River Project at sforrestall@annapolisriver.ca.  

Check out our other research briefs, our fact sheets, and learn more about 
the Living Lab Project at nsfa-fane.ca/livinglabs.  

 

Funding for this project has been provided by Agriculture and Agri-Food Canada 
through the Agricultural Climate Solutions – Living Labs program. 

Want to Learn More?    

Ephemeroptera 
(mayflies), Plecoptera 
(stoneflies), and 
Trichoptera (caddisflies) 
from left to right.  
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