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1.0 Introduction 

1.1 Study Area 

Delta, British Columbia (Figure 1) is an area known for its fertile farmland and is considered a 
vital stopover for birds migrating on the Pacific Flyway between breeding areas in the Arctic and 
wintering grounds in the southern United States and Central, and South America (Butler and 
Campbell 1987). 

 

 

 

1.2 Delta Farmland & Wildlife Trust 

The Delta Farmland and Wildlife Trust (DFWT) is a non-profit stewardship organization that 
provides farmers with cost-share funding through its stewardship programs. These programs 
allow farmers to invest in the long-term health of their soil while providing habitat for a diversity 
of wildlife, including birds migrating along the Pacific Flyway (DFWT 2011).  

  

Figure 1: Delta, British Columbia, Canada 
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1.3 Hedgerow Stewardship Program 

The Hedgerow Stewardship Program of the DFWT entails planting native trees and shrubs, and 
seeding herbs along the field edges of Delta farms. These activities provide a number of benefits, 
including: 

- providing habitat for a diversity of songbird and raptor species; 
- providing habitat for beneficial insects, such as pollinators; 
- acting as wind barriers to prevent soil erosion; 
- creating shade for livestock. 

DFWT has planted over 12 km of such hedgerows of varying ages (2.6 km of which are the 
focus of this study).  Although over half of the bird species found over a typical farmland can be 
attributed to hedgerows (DFWT 2011), little is understood about the relationship between 
hedgerow age and songbird abundance and species composition. This study aimed to increase 
knowledge and understanding about this relationship. By the end of the study period, over 63 
unique bird species and 3999 instances of bird calls or songs were observed. 

2.0  Study Sites 

The 2015 study included six DFWT-planted hedgerow sites of varying ages, lengths, and widths, 
located across Delta, BC, as well as two reference sites planted by the Canadian Wildlife 
Service(CWS) within the Alaksen National Wildlife Area (Figure 2-10). 
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2.1 Reference 1

 
Figure 2: Reference 1 hedgerow top view and surrounding area 

Characteristics of Reference 1 hedgerow: 

- 529 m length 
- 2 parallel hedgerows 
- planted in 1976 (39 years old) 
- low traffic parallel road + power lines along west hedgerow 
- plowed farm fields adjacent to both sides 
- riparian area < 50 m from northern extent of hedgerow 
- building < 50 m of hedgerow 
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2.2 Reference 2 

 

Figure 3: Reference 2 hedgerow top view and surrounding area 

Characteristics of Reference 2 hedgerow: 

- 872 m length 
- 2 parallel hedgerows 
- planted in 1976 (39 years old) 
- low traffic, unpaved, parallel road running between rows 
- 1 crop field, 2 cattle fields adjacent to hedgerows 
- building < 50 m from southern edge of hedgerow 
- riparian areas < 50 m from northern and southern sections of hedgerow 
- multiple adjacent and perpendicular forest/hedgerow areas 
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2.3 DFWT1 

 

Figure 4: DFWT1 hedgerow top view and surrounding area 

Characteristics of DFWT1 Hedgerow 

- 210 m length 
- Planted in 2014 (~ 1 years old) 
- Height < 1 m, sparse shrubs, clover 
- 1 light traffic road + power lines  < 50 m from northern edge of hedgerow 
- 1 large barn < 50 m from hedgerow 
- Low cattle fence running along entire extent of hedgerow 
- Plowed fields adjacent to hedgerow 
- Tall grass on farm property during May, June 

o Additional cattle fencing was erected and livestock introduced to property during 
July period, resulting in loss of some tall grass areas 

- Mature trees  < 50 m from northern edge of DFWT hedgerow 
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2.4 DFWT2 

 

Figure 5: DFWT2 hedgerow top view and surrounding area 

Characteristics of DFWT2 Hedgerow 

- 220 m length 
- Planted in 1997 (18 years old) 
- Light traffic road + power lines to the NW 
- Building < 50 m from NE edge of hedgerow 
- Perpendicular tree fence < 50 mto south 
- Parallel riparian edge & vegetation < 50 m from entire hedgerow to NW 
- Tall grass field adjacent to hedgerow 
- Beehives adjacent to NW section of hedgerow 
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2.5 DFWT3 

 

Figure 6: DFWT3 hedgerow top view and surrounding area 

Characteristics of DFWT3 Hedgerow 

- 238 m length 
- Planted in 2004 (11 years old) 
- Parallel moderate traffic road + power lines to west 
- adjacent to plowed field during May, June 

o short grass-type crop during July 
- perpendicular tree fence to N and S of hedgerow 
- artificial pool < 50 m from hedgerow to N 
- house < 50 m from hedgerow to S 
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2.6 DFWT4 

 

Figure 7: DFWT4 hedgerow top view and surrounding area 

Characteristics of DFWT4 Hedgerow 

- 575 m length 
- low traffic road + power lines to west 
- buildings < 50 m from hedgerow to west, north, and south 
- non DFWT tree hedge to SW 
- riparian channel < 50 m from hedgerow to east 
- pond intersecting hedgerow to SE 
- adjacent to short grass fields, crops to north, south, and east 
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2.7 DFWT5 

 

Figure 8: DFWT5 hedgerow and surrounding area 

Characteristics of DFWT5 Hedgerow 

- 304 m length 
- 2 hedgerow segments 
- Planted in 2012 (3 years old) 
- Enhanced with Tree Swallow nest boxes 
- Low traffic road to west 
- Horse trail running along west sections of hedgerow 
- 3 Buildings < 50 m from hedgerow 
- Tree hedges to west, south and east 
- Pre-existing hedgerow area parallel to west section of hedgerow 
- Tall grass field + horse fence adjacent to eastern sections of hedgerow 
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2.8 DFWT6 

 

Figure 9: DFWT6 hedgerow top view and surrounding area 

Characteristics of DFWT6 Hedgerow 

- 207 m length 
- 2 hedgerow sections 
- Heavy traffic freeway to south 
- Heavy traffic road + power lines to north 
- Buildings <50 m from northern hedgerow section 
- Productive riparian hedgerow and water channel along east edge of farm 
- Adjacent to plowed field during May, June 

o < 1 m tall potato plants during July 
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3.0 Methods 

3.1 Survey Procedure 

Surveys began at sunrise (approximately 05:00 hrs).  As agricultural hedgerows are linear 
habitats, I approached the starting edge and walked slowly along where it meets the 
neighbouring production field, and recorded any birds seen or heard within 50 m of the 
hedgerow (in all directions).  I typically walked within 5 m of the hedgerow, and no faster than 3 
minutes per 50 m section. At the beginning of the sampling season, I regularly pausedin order to 
confirm unfamiliar species. Each site was visited once per day on Monday and Tuesday, 
equaling 19 visits to each site by the end of the study period, with the exception of the DFWT1 
site which received 18 visits. 

The length of each hedgerow was measured using the track feature on a Garmin 62st model 
handheld GPS unit.  50 m sections were also delineated using the GPS and flagging tape so that 
approximate bird locations within the hedgerows could also be recorded for future reference.  
This section information was not used in the 2015 analysis. 

 

3.2 Data Collection 

Surveys were completed using the ‘DFWT Hedgerow Field Data Form’ (Appendix A), and the 
data would be entered into an Excel spreadsheet at the end of each day or work week.  Each bird 
was recorded once by species, using the 4-letter ‘alpha’ code provided by the BC Bird Atlas 
(including UNKN):  

http://www.birdatlas.bc.ca/bcdata/codes.jsp?lang=en&pg=species&sortorder=codes 

The 50 meter sectionwhere the bird was detected in the hedgerow, as delineated by the flagged 
sections was recorded, including the number of individuals and their behavior. Behaviour Codes 
included:  

- flying along/into the hedge (FA) 
- flying over the hedge (FO) 
- perched (P) 
- singing (S) 
- calling (C) 
- alarm (A) 
- nest building (NB) 
- collecting food (F) 
- fledged young (FY) 
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Once accustomed to the survey procedure and species, I also began collecting breeding evidence 
data as per the BC Bird Atlas Breeding Evidence Codes (2015): 

http://www.birdatlas.bc.ca/bcdata/codes.jsp?lang=en&pg=breeding 

I recorded whether each bird observed was associated with the hedgerow (e.g. observed feeding, 
nesting, perching in the hedgerow) versus with adjacent habitat only (e.g. flying over hedgerow, 
calls from adjacent grass field). 

Surveys were completed rain or shine, but did not proceed in heavy rain, fog, strong winds (>32 
km/hr), or if there was a safety risk (active farm equipment, loose bulls, etc). 

3.2.1 Large and Repetitive Flocks 

Some small flocks flew around the same hedgerow continuously and often reappeared over 
different hedge sections (e.g. swallows) during a survey, while other large flocks were difficult 
to count (e.g. European Starlings).  Rather than counting each reappearance of a repetitive flock 
of swallows, all of the swallows flying over the hedgerow were counted and recorded in the 
section where they were first detected.  If the flock returned in greater numbers, only the total 
count would be updated.   

Large flock sizes were estimated based on how much of the sky a smaller number of that group 
occupied. For example, if you were able to count 25 birds, and the flock size was about 3x the 
group size you just counted, then the flock was estimated to be ~75 birds. 

 

3.3 Randomization and Hedgerow Order 

Hedgerows were surveyed in a systematic order, which was rotated each successive sampling 
day to control for any bias due to the time of day and surveyoralertness.  For example, if the 
DFWT6 hedgerow was the first to be sampled at dawn on the first day, the remaining hedgerows 
would be sampled in a clockwise order (i.e. followed by DFWT3, DFWT1, DFWT2, Reference 
1, etc). The following day, DFWT3 would be the first to be sampled at dawn, followed by 
DFWT1, DFWT2, etc. 
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4.0 Results 

4.1 Reference 1 

 

All Birds  
 
Table 1: Reference 1 hedgerow data summary for all birds detected within 50 m of hedgerow.Results are provided 
separately for each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 2.2 0.82 0.77 2.03 6.0 
June 2.3 0.95 0.86 2.35 6.4 
July 2.1 0.87 0.83 2.07 5.8 
Season Avg 2.2 0.90 0.83 2.20 6.2 

 
 
Birds associated with Hedgerow Only 
 
Table 2: Reference 1 hedgerow data summary for birds associated with hedgerow only.Results are provided separately 
for each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 1.4 0.96 0.77 1.70 2.4 
June 1.8 0.92 0.84 2.01 4.3 
July 1.4 0.89 0.79 1.76 3.7 
Season Avg 1.6 0.92 0.81 1.87 3.7 

 
Total numbers of each species observed across surveys of Reference 1 hedgerow: 
 

TRSW 78 UNKN 25 NWCR 6 PUFI 2 
BCCH 64 AMGO 17 YRWA 5 finch sp. 2 
EUST 61 BEWR 17 HOFI 4 DOWO 1 
SASP 61 BHGR 14 MAWR 4 RUHU 1 
BHCO 51 SPTO 12 WIWA 4 WCSP 1 
AMRO 46 YEWA 9 BUOR 3 gull sp. 1 
COYE 41 BASW 8 RWBL 3 warbler sp. 1 
BUSH 33 ECDD 8 BAEA 2   
CEWA 26 SOSP 8 GBHE 2   
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Figure 10: Mean species richness per 100 m of hedgerow at the Reference 1 site. Results are provided separately for each 
month, and for the entire season during 2015(Error bars indicate 95% CI). 

 

 

Figure 11: Mean abundance per 100 m of hedgerow at the Reference 1 site. Results are provided separately for each 
month, and for the entire season during 2015(Error bars indicate 95% CI). 
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4.2 Reference 2 

 
All Birds 
 
Table 3: Reference 2 hedgerow data summary for all birds detected within 50 m of hedgerow.Results are provided 
separately for each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 1.5 0.93 0.89 2.38 3.0 
June 1.5 0.90 0.87 2.29 3.7 
July 1.5 0.88 0.86 2.22 3.9 
Season Avg 1.5 0.91 0.87 2.30 3.6 

 

Birds associated with Hedgerow Only 
 
Table 4: Reference 2 hedgerow data summary for birds associated with hedgerow only.Results are provided separately 
for each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 1.0 0.92 0.84 1.96 1.8 
June 1.1 0.91 0.84 2.05 2.6 
July 0.9 0.85 0.77 1.68 2.6 
Season Avg 1.0 0.90 0.82 1.95 2.4 

 

Total numbers of each species observed across surveys of Reference 2 hedgerow: 

AMRO 101 EUST 16 HOFI 3 BUOR 1 
BCCH 96 SOSP 12 YRWA 3 CHSP 1 
SPTO 60 YEWA 12 BAEA 2 MAWR 1 
SASP 59 BEWR 10 BAOW 2 NWCR 1 
BHCO 39 CEWA 8 GBHE 2 PISI 1 
UNKN 29 DEJU 5 PSFL 2 gull sp. 1 
BHGR 19 SWTH 5 RBNU 2 hummingbird sp. 1 
BRCR 18 BASW 4 RTHA 2 raptor sp. 1 
AMGO 17 WIWA 4 RWBL 2 sparrow sp. 1 
TRSW 17 DOWO 3 warbler sp. 2 swallow sp. 1 
COYE 16 GCKI 3 AMCR 1 woodpecker sp. 1 
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Figure 12: Mean species richness per 100 m of hedgerow at the Reference 2 site. Results are provided separately for each 
month, and for the entire season during 2015(Error bars indicate 95% CI). 

 

 

Figure 13: Mean abundance per 100 m of hedgerow at the Reference 2 site. Results are provided separately for each 
month, and for the entire season during 2015(Error bars indicate 95% CI). 
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4.3 DFWT1 

 

All Birds 
 

Table 5: DFWT1 hedgerow data summary for all birds detected within 50 m of hedgerow.Results are provided separately 
for each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 3.6 0.82 0.75 1.66 11.0 
June 3.0 0.75 0.65 1.37 9.6 
July 3.3 0.88 0.78 1.72 8.9 
Season Avg 3.1 0.76 0.67 1.45 9.3 

 
 
Birds associated with Hedgerow Only 
 
Table 6: DFWT1 hedgerow data summary for birds associated with hedgerow only.Results are provided separately for 
each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 0.2 0.00 0.00 0.00 0.3 
June 0.4 0.11 0.07 0.12 0.7 
July 0.7 0.47 0.23 0.33 1.2 
Season Avg 0.4 0.16 0.09 0.13 0.7 

 

 

Total numbers of each species observed across surveys of DFWT1 hedgerow: 

SASP 140 ECDO 7 BHCO 2 
BASW 67 COYE 6 BCCH 1 
EUST 45 HOSP 6 GBHE 1 
AMRO 24 KILL 6 RUHU 1 
HOFI 19 WCSP 6 SPTO 1 
AMGO 18 RNPH 3 YEWA 1 
UNKN 14 BAEA 3 finch sp. 1 
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Figure 14: Mean species richness per 100 m of hedgerow at the DFWT1 site. Results are provided separately for each 
month, and for the entire season during 2015(Error bars indicate 95% CI). 

 

 

Figure 15: Mean abundance per 100 m of hedgerow at the DFWT1 site. Results are provided separately for each month, 
and for the entire season during 2015(Error bars indicate 95% CI). 
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4.4 DFWT2 4 

 

All Birds 
 

Table 7: DFWT2 hedgerow data summary for all birds detected within 50 m of hedgerow. Results are provided 
separately for each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 5.0 0.89 0.84 2.13 12.8 
June 5.3 0.95 0.86 2.27 11.0 
July 5.7 0.58 0.56 1.49 33.1 
Season Avg 5.3 0.85 0.79 2.07 16.1 

 
 
Birds associated with Hedgerow Only 
 
Table 8: DFWT2 hedgerow data summary for birds associated with hedgerow only. Results are provided separately for 
each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 2.0 0.96 0.70 1.35 2.6 
June 2.3 0.85 0.68 1.40 3.9 
July 3.1 0.72 0.62 1.39 16.1 
Season Avg 2.4 0.85 0.67 1.38 6.1 

 

Total numbers of each species observed across surveys of DFWT2 hedgerow: 

EUST 226 YEWA 19 WIWA 6 NOFL 2 
BASW 62 BHCO 16 BHGR 3 PUFI 2 
SASP 43 COYE 16 CBCH 3 RNPH 2 
BCCH 37 AMGO 14 GBHE 3 BAEA 1 
UNKN 29 ECDO 14 RTHA 3 ECDO 1 
AMRO 27 TRSW 12 sparrow sp. 3 NWCR 1 
swallow sp. 25 HOFI 10 ANHU 2 SEOW 1 
CEWA 21 WCSP 10 HOSP 2 finch sp. 1 
RUHU 20 BEWR 6 hummingbird sp. 2 wren sp. 1 
SPTO 19 SOSP 6 MAWR 2   
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Figure 16: Mean species richness per 100 m of hedgerow at the DFWT2 site. Results are provided separately for each 
month, and for the entire season during 2015 (Error bars indicate 95% CI). 

 

 

Figure 17: Mean abundance per 100 m of hedgerow at the DFWT2 site. Results are provided separately for each month, 
and for the entire season during 2015 (Error bars indicate 95% CI). 
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4.5 DFWT3 

 

All Birds 
 

Table 9: DFWT3 hedgerow data summary for all birds detected within 50 m of hedgerow. Results are provided 
separately for each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 2.9 0.89 0.77 1.68 5.6 
June 2.2 0.90 0.72 1.46 4.4 
July 2.2 0.90 0.74 1.49 4.4 
Season Avg 2.4 0.89 0.74 1.52 4.7 

 
 
Birds associated with Hedgerow Only 
 
Table 10: DFWT3 hedgerow data summary for birds associated with hedgerow only. Results are provided separately for 
each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 0.8 0.68 0.35 0.54 1.6 
June 1.1 0.77 0.47 0.79 2.4 
July 1.6 0.91 0.65 1.18 2.9 
Season Avg 1.1 0.78 0.48 0.81 2.3 

 

Total numbers of each species observed across surveys of DFWT3 hedgerow: 

SASP 56 NWCR 6 AMRO 3 ANHU 1 
COYE 35 AMGO 5 BCCH 3 SOSP 1 
HOFI 23 BASW 5 ECDO 3 YRWA 1 
UNKN 19 BHCO 5 GBHE 3 raptor sp. 1 
WCSP 19 CEWA 4 RWBL 3 warbler sp. 1 
EUST 7 HOSP 4 TRSW 3   
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Figure 18: Mean species richness per 100 m of hedgerow at the DFWT3 site. Results are provided separately for each 
month, and for the entire season during 2015 (Error bars indicate 95% CI). 

 

 

Figure 19: Mean abundance per 100 m of hedgerow at the DFWT3 site. Results are provided separately for each month, 
and for the entire season during 2015 (Error bars indicate 95% CI). 
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4.6 DFWT4 

 

All Birds 
 

Table 11: DFWT4 hedgerow data summary for all birds detected within 50 m of hedgerow. Results are provided 
separately for each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 2.9 0.91 0.90 2.55 7.2 
June 2.5 0.93 0.88 2.46 6.0 
July 2.0 0.88 0.85 2.13 5.4 
Season Avg 2.5 0.92 0.88 2.42 6.2 

 
 
Birds associated with Hedgerow Only 
 
Table 12: DFWT4 hedgerow data summary for birds associated with hedgerow only. Results are provided separately for 
each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 1.5 0.93 0.84 1.99 3.3 
June 1.5 0.92 0.83 1.95 3.1 
July 1.0 0.86 0.73 1.53 2.5 
Season Avg 1.4 0.91 0.81 1.87 3.0 

 

Total numbers of each species observed across surveys of DFWT4 hedgerow 

BASW 92 CEWA 17 finch sp. 3 CAGO 1 
AMRO 73 TRSW 15 YEWA 3 DEJU 1 
BCCH 64 WCSP 15 YRWA 3 PAWR 1 
BEWR 64 RUHU 14 BAEA 2 raptor sp. 1 
UNKN 64 BHCO 13 BUOR 2 SSHA 1 
HOFI 58 HOSP 13 CBCH 2 hummingbird sp. 1 
EUST 52 AMGO 12 gull sp. 2 warbler sp. 1 
NWCR 33 ECDO 11 GWGU 2 wren sp. 1 
COYE 28 SPTO 7 KILL 2 VESP 1 
SASP 26 RTHA 5 LISP 2 WIWA 1 
SOSP 19 ANHU 4 duck sp. 2   
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Figure 20: Mean species richness per 100 m of hedgerow at the DFWT4 site. Results are provided separately for each 
month, and for the entire season during 2015 (Error bars indicate 95% CI). 

 

 

Figure 21: Mean abundance per 100 m of hedgerow at the DFWT4 site. Results are provided separately for each month, 
and for the entire season during 2015 (Error bars indicate 95% CI). 
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4.7 DFWT5 

 

All Birds 
 

Table 13: DFWT5 hedgerow data summary for all birds detected within 50 m of hedgerow. Results are provided 
separately for each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 4.5 0.90 0.87 2.32 12.2 
June 4.0 0.91 0.83 2.26 12.4 
July 3.9 0.92 0.88 2.26 9.5 
Season Avg 4.1 0.91 0.85 2.28 11.7 

 
 
Birds associated with Hedgerow Only 
 
Table 14: DFWT5 hedgerow data summary for birds associated with hedgerow only. Results are provided separately for 
each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 1.3 0.73 0.57 1.11 2.6 
June 1.7 0.83 0.65 1.32 4.6 
July 1.2 0.68 0.54 1.04 3.2 
Season Avg 1.5 0.82 0.63 1.26 3.9 

 

Total numbers of each species observed across surveys of DFWT5 hedgerow: 

TRSW 112 BCCH 27 ECDO 3 NOSH 1 
EUST 71 SOSP 17 KILL 3 PISI 1 
WCSP 68 CEWA 15 RNPH 3 RTHA 1 
HOFI 49 NWCR 15 WETA 3 VGSW 1 
BASW 42 BHCO 14 BEWR 2 WIFL 1 

AMRO 35 gull sp. 8 sparrow sp. 2 
WIW
A 1 

COYE 30 RUHU 8 YRWA 2 YEWA 1 
SASP 29 HOSP 5 BHGR 1   
UNKN 29 BAEA 4 HOWR 1   
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AMG
O 27 BUOR 4 NOHA 1   

 

 

Figure 22: Mean species richness per 100 m of hedgerow at the DFWT5 site. Results are provided separately for each 
month, and for the entire season during 2015 (Error bars indicate 95% CI). 
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Figure 23: Mean abundance per 100 m of hedgerow at the DFWT5 site. Results are provided separately for each month, 
and for the entire season during 2015 (Error bars indicate 95% CI). 

4.8 DFWT6 

 

All Birds 
 

Table 15: DFWT6 hedgerow data summary for all birds detected within 50 m of hedgerow. Results are provided 
separately for each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 2.9 0.94 0.74 1.58 5.0 
June 2.4 0.91 0.70 1.38 4.5 
July 1.8 0.88 0.61 1.13 3.0 
Season Avg 2.4 0.91 0.69 1.38 4.3 

 
 
Birds associated with Hedgerow Only 
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Table 16: DFWT6 hedgerow data summary for birds associated with hedgerow only. Results are provided separately for 
each month, and for the entire season during 2015. 

Month Species 
Richness 
(species per 
100 m) 

Pielou's 
Evenness  
Index (J') 

Simpson's 
diversity 
index (1-D) 

Shannon-
Wiener 
diversity 
index (H') 

Total 
abundance 
(individuals 
per 100 m) 

May 1.0 0.58 0.37 0.61 1.4 
June 0.9 0.48 0.31 0.52 1.4 
July 0.6 0.25 0.13 0.17 0.6 
Season Avg 0.8 0.46 0.29 0.47 1.2 

 

Total numbers of each species observed across surveys of DFWT6 hedgerow: 

NWCR 38 BAEA 3 
EUST 30 CEWA 3 
COYE 27 BTPI 2 
BASW 15 ECDO 2 
SASP 11 ROPI 1 
UNKN 11 RTHA 1 
WCSP 8 duck sp. 1 
RWBL 7 sparrow sp. 1 
AMRO 5 WIWA 1 
BHCO 5 YEWA 1 
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Figure 24: Mean species richness per 100 m of hedgerow at the DFWT6site. Results are provided separately for each 
month, and for the entire season during 2015 (Error bars indicate 95% CI). 

 

 

Figure 25: Mean abundance per 100 m of hedgerow at the DFWT6 site. Results are provided separately for each month, 
and for the entire season during 2015 (Error bars indicate 95% CI). 
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4.9 Summary and Hedgerow Comparison 

Table 17: Comparison of hedgerow age versus the 2015 seasonal mean of standardized measures of bird species richness 
and total abundance of all birds detected within 50 m of hedgerow. 

All Birds 
   

Hedgerow          Age Species Richness Total Abundance 
 (years) per 100 m per 100 m 
(2014) DFWT1 1 3.1 9.3 
(2012) DFWT5 3 4.1 11.7 
(2011) DFWT6 4 2.4 4.3 
(2004) DFWT3 11 2.4 4.7 
(1998) DFWT4 17 2.5 6.2 
(1997) DFWT2 18 5.3 16.1 
(1976) Reference 1 48 2.2 6.2 
(1976) Reference 2 48 1.5 3.6 

 

 

Table 18: Comparison of hedgerow age versus the 2015 seasonal mean of standardized measures of bird species richness 
and total abundance of birds associated with hedgerow only. 

Birds Associated with 
Hedgerow Only 

   

Hedgerow Age Species Richness Total Abundance 
 (years) per 100 m per 100 m 
(2014) DFWT1 1 0.4 0.7 
(2012) DFWT5 3 1.5 3.9 
(2011) DFWT6 4 0.8 1.2 
(2004) DFWT3 11 1.1 2.3 
(1998) DFWT4 17 1.4 3.0 
(1997) DFWT2 18 2.4 6.1 
(1976) Reference 1 48 1.6 3.7 
(1976) Reference 2 48 1.0 2.4 
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Table 19: Comparison of hedgerow age versus the fraction of hedgerow-associated birds that comprised total species 
richness and abundance during 2015 surveys. 

% Usage 
   

Hedgerow      Age Species  Total  
 (years) Richness Abundance 
(2014) DFWT1 1 12.9% 7.7% 
(2012) DFWT5 3 37.4% 33.1% 
(2011) DFWT6 4 35.1% 28.1% 
(2004) DFWT3 11 48.1% 48.8% 
(1998) DFWT4 17 57.1% 49.1% 
(1997) DFWT2 18 45.2% 38.2% 
(1976) Reference 1 48 71.4% 60.1% 
(1976) Reference 2 48 69.8% 67.8% 
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Figure 26: Mean total abundance of birds and abundance of hedgerow-associated birds for all hedgerows surveyed 
during 2015 (Error bars indicate 95% CI). 

 

 

Figure 27: Mean species richness of birds and richness of hedgerow-associated birds for all hedgerows surveyed during 
2015 (Error bars indicate 95% CI). 
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Figure 28: Percentage of all birds observed within 50 m of hedgerows that were associated with/using hedgerows during 
2015 surveys. 
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5.0 Discussion& Interpretation 

5.1 Reference Sites 

Both CWS reference sites were seen as ideal projections of successful, fully functioning 
hedgerows due to their age, location, and complexity, to which all DFWT hedgerows would 
ultimately be compared to in this study.  

Indeed, of all species detected within 50 m of each reference site, more than 60% of all 
individuals detected and more than 70% of all bird species were associated with the hedgerow 
(Figure 29), rates greater than observed in the younger DFWT hedgerows.  

Species richness and overall bird abundance of the reference hedgerows, however, appears to be 
comparable to, or even less than some of the DFWT hedgerows (Figure 27, 28) which I attribute to 
two possible causes: 

1) The dual hedge nature of both reference hedgerows (Figure 3, 4) in a one-way survey 
design; 

2) The abundance of alternative habitats in areas surrounding the reference sites (Figure 4) 

Having a hedgerow on both sides of the road while focusing mainly on the right-side hedgerow 
(although noting detections on both sides) means that the reference sites had nearly half of their 
total hedgerow length potentially surveyed with less intensity, especially since all sites were 
intentionally only surveyed in one direction, but not on the return trip. 

Secondly, since both sites were located within the Alaksen National Wildlife area, which sits 
adjacent to the George C. Reifel Bird Sanctuary, there was abundance of alternate habitats, 
hedgerows, riparian areas and forest areas intersecting or within 50 meters of both Reference 
hedgerows.  These alternate habitats may have acted as sink habitats to potentially lower the 
species detected around our specific Reference hedgerows.  Overall, the entire Alaksen area 
around the hedgerows was very productive (Figure 11, 12, 13, 14). 

5.2 DFWT1 

DFWT1 (Figure 5) was the youngest hedgerow in this study, as such, most of the vegetation 
consisted of sparse, short shrubs and White Clover (Trifoliumrepens). Although the farm and 
surrounding area had a high abundance and species richness within 50 meters of the hedgerow, 
use of the actual hedgerow was very low (Figure 15, 16).  Most birds preferred to perch on the 
taller, wooden fence that ran behind the hedgerow, or the new cow fence that was erected in 
front of the hedgerow in July.  

It is likely that this hedgerow will see significantly increased usage as it matures and is able to 
provide better cover and nesting habitat. 
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5.3 DFWT2 

The DFWT2 hedgerow (Figure 6) is the oldest DFWT hedgerow and consequently had a good 
combination of tall trees, and medium and low shrubs.  The DFWT2 hedgerow had exhibited the 
highest species richness counts and mean abundance throughout the entire sampling season, even 
if we take into account the July spike in abundance that was due to a couple of large (100+) flock 
of European Starlings using the hedgerow during a single survey session (Figure 17, 18).  

The success of this hedgerow is likely due to the combination of structure (as a result of its 
mature age), adjacent long grass fields, proximity to few buildings, and an intersecting 
perpendicular tree-line hedgerow.  But more importantly, on the NW side of the low-traffic road 
is an adjacent riparian channel edge and hedgerow that also showed high productivity, and was 
located within 50 meters of the DFWT hedgerow.   

This large, riparian channel likely attracted many of the individuals and species that then spilled 
over to use the DFWT hedgerow habitat.  This shared occupation may explain why despite 
having the highest abundance and diversity, the percent of birds actually using the DFWT2 
hedgerow was less than the reference sites (<50%), which is still quite high (Figure 29). 

The growth of this hedgerow may also have been somewhat enhanced by several bee hive boxes 
hosted on the DFWT2 farm, close to the hedgerow.  The hives appeared to have been removed at 
some point in June. 

5.4 DFWT3 

DFWT3 hedgerow was surprisingly quiet considering its reasonably complex structure, 
consisting of some tall trees and medium and low shrubs, having been planted 11 years ago.   

One trend that began to emerge was that even though May saw a high level of abundance and 
diversity within 50 m of the hedgerow, and low levels of birds in the hedgerow, this gap 
decreased in June and even more in July (Figure 19, 20).  The only thing that changed at the actual 
site was the crop on the DFWT3 farmland, which started as an unplanted, unplowed expanse of 
soil.  A grass-like crop was planted around the beginning of May which was nearly 1 meter tall 
by the end of the surveys in mid-July. 

Percent usage of the hedgerow was nearly 50%, which is quite good (Figure 29).  This suggests 
that the low bird counts might have been a symptom of the area in general, since, out of all the 
birds and bird species detected, nearly half of them were in or using the hedgerow in some way. 

Two factors that may have impacted bird counts around the DFWT3 farm were: 

1- Common high winds 
2- Proximity to a moderate-traffic road 
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High winds often impacted this location, making it more difficult to hear birds, but also seemed 
to have a silencing effect on birds that were already in the hedgerow.  

As this hedgerow grows, along with the other nearby tree fences and hedgerows, wind may 
become less of a factor in the future. 

The road that ran parallel to the DFWT3 hedgerow (Figure 7) usually experienced regular, 
moderate traffic and noise about an hour after sunrise, which not only made it difficult to detect 
birds, but likely scared some birds away from ground level.  Road construction also began at the 
beginning of July at the nearby intersection to the north.  

5.5 DFWT4 

The DFWT4 hedgerow was the longest DFWT hedgerow in this study (Figure 8), excluding the 
CWS reference sites, and is one of the oldest.   

Bird abundance and species richness was high throughout the sampling season with a decline 
towards July (Figure 21, 22), as expected.  Bird usage was also the highest of all DFWT hedgerows 
(Figure 29) at about half of all birds, and 57% of all bird species using the hedgerow. 

The hedgerow saw additional songbird species from the proximity to some buildings, resulting in 
the presence of Barn Swallows, House Finches, and some House sparrows.  The eastern extent of 
the hedgerow also bordered a small water channel, including a small pond on the SE corner.  The 
eastern and southern extents of the hedgerow seemed to host more species and individuals than 
the northern extent as a result of this proximity to water, but a statistical ANOVA analysis of the 
songbird detections from each of the hedgerow sections might be necessary to see if this 
difference is actual or significant. 

5.6 DFWT5 

The DFWT5 hedgerow (Figure 9) was unique in that it was the only hedgerow in the study that 
was enhanced by the installation of Tree Swallow nest boxes when it was first planted in 2012.   

DFWT5 hosted the highest bird abundance and species richness with the exception of the 
DFWT2 Hedgerow (Figure 23, 24, 27, 28), but at a 1/6th of the age.  Usage of the actual hedgerow by 
individuals was 33%, compared to 8% at DFWT1 (Figure 29), a hedgerow with similarly high bird 
abundance, and similar age and structure, but no nest boxes.  However, compared to DFWT6, a 
hedgerow with a thicker structure and was also of a similar age, DFWT6 had 28% usage. 
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In other words, it appears that the DFWT5 area had an abundance of birds throughout the 
breeding season, but that its hedgerow had what could be interpreted as an elevated level of 
usage for a hedgerow of its age and structure, possibly due to the presence of nest boxes that 
were actively being used by Tree Swallows. More research may be required to study the effect of 
these nest boxes. 

 

5.7 DFWT6 

With less than one bird species and about one individual bird per 100 meters of hedgerow (Figure 

25, 26), the DFWT6 hedgerow (Figure 10) could be considered the least productive of all of the 
hedgerows in this year’s study.  

Despite having a relatively low species richness and abundance around the hedgerows 
themselves, usage of the hedgerow was approximately 20% lower than DFWT3 (Figure 29), which 
had a similarly low bird presence around its hedgerow.   

A few key characteristics of this hedgerow were: 

1- Bordering two moderate/heavy traffic roads 
2- Close to a perpendicular non-DFWT hedgerow and water channel 

Surveys that were completed around dawn (~5am) generally had more birds detected within the 
hedgerow, which may have been due to the significantly lower levels of traffic.  The north 
hedgerow bordered Ladner Trunk Road that often experienced moderate traffic, and the longer, 
southern hedgerow bordered the Vancouver-Blaine Highway (#99), with often heavy traffic. A 
similar situation to the DFWT3 hedgerow was that once traffic increased, birds were difficult to 
hear if they were in the hedgerow, or had likely moved to a different location.   

The ‘different location’ on the DFWT6 farm was likely the hedgerow that ran along the eastern 
length of the farm.  It featured a water channel as well as a shrub hedgerow on both banks, and 
some trees on the opposite bank.  Although this alternate hedgerow was not sampled as part of 
this study, I noted that many of the birds detected near the northern DFWT hedgerow were either 
near the alternate hedgerow or flying to/from it.  The eastern hedgerow was also very active 
whenever I was walking across the field to the southern DFWT hedgerow. 

The western length of the DFWT6 farm also features a tall cedar hedgerow, which hosted some 
of the species and individuals detected within 50 meters of the southern hedgerow. 
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6.0 Recommendations 

In order to track trends and changes over time, it is recommended that these surveys be repeated 
for at least two to four more summers.  Ideally, surveys would start at the beginning of the 
breeding season in April and run through to the end of June. However, student schedules may 
typically be limited to a May to July window.   

Existing literature suggests that bird usage changes significantly during winter months since 
birds focus on access to food during winter, and access to shade in summer (Hinsley and 
Bellamy 2000). Therefore, it may be useful to also study bird usage through winter months as 
well. 

Since student bird identification skills can vary significantly, it may be beneficial to have the 
student spend the first week or two with an experienced birder.  Alternatively, having two 
student surveyors may also decrease the incidence of false ID’s and Unknowns. 

Though this study focused on collecting baseline data for the species richness and abundance of 
bird species based on the hedges themselves, it is important that we acknowledge complicating 
factors to these results.  Landscape context, proximity to dwellings, roads, feeders and nest boxes 
all affected species richness and abundance to some degree, despite the age of the hedgerows. 

The data collected this summer may provide further insights if compared to characteristics of 
each landscape.  Much information already exists from UK studies indicating that different 
adjacent land uses may affect bird uses, so understanding those relationships in a local context 
may allow more directed hedgerow planning, depending on objectives. 


