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2.2.3. Assessment of threats 

2.2.3.1. Assessing impacts of power lines on birds in a multiple-use grassland landscape of 
Abdasa, Gujarat 

Mitigation of bird mortality due to power lines is increasingly becoming an important conservation 
issue across the world. In areas harboring avian species that are under serious threats from habitat 
loss, poaching combined with factors such as a limited distribution or small global range, it 
becomes paramount to understand the impact of power lines on birds for planning strategic 
mitigation measures. Since several new power projects are coming up in the ecologically sensitive 
Kachchh region in Gujarat which hosts a variety of avifauna including rare and threatened bird 
species such as the GIB and Lesser Florican, we assessed the impacts of power lines on the avian 
fauna in Abdasa Taluka of Kachchh District, Gujarat to help in identifying priority areas where 
maximum bird mortalities occur for mitigation. Based on the information obtained from ongoing 
digitization of high tension and low tension power lines carried out by WII, a survey was conducted 
across an area of 1123 km2 during March-May 2019. A total of 71 belt transects of 2km each were 
sampled at randomly generated high tension (23), low tension (23) and control (25- having no 
power lines) points to compare power line induced bird mortality against natural mortality. 
Experiments were performed for correcting carcass decomposition and non-detection biases to 
estimate the actual number of mortalities. Habitat covariates (land-cover, terrain, substrate and 
distance from water-body) and power line characteristics (number of wires and height of the 
electric pole) were recorded to assess their influence on bird mortality. To quantify the crossing 
rate (no. of individuals crossing the power line per hour) for different species, bird movement and 
activities near power lines were recorded using binoculars. 
 

 
 

Figure 31. Map showing power line and random transects sampled during bird carcass survey in 
Kachchh landscape, Gujarat 
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Image 39. Bird carcass found under power lines during the survey in Kachchh © Aishwarya 
Joshi

A total of 169 carcasses were found by surveying 310 km on foot, of which the highest number of 
mortalities belonged to the Phoenicopteridae (flamingo) family. Base power line surveys without 
carcass removal showed that carcass encounter rate was higher in power line transects with 0.78 
(0.18SE) carcass per km in high tension power lines and 0.50 (0.12SE) carcass per km, in low 
tension power lines compared to random transects with 0.25 (0.08SE) carcass per km, indicating 
relatively greater power line induced mortality than natural mortality (Figure 32). Bird mortalities 
found in the salt-pan region were analyzed separately because of large differences in its habitat 
characteristics and avian diversity.
Carcass encounter rate for salt-pan area was found out to be five times greater (mean= 5.25 
carcasses per km, SE= 2.54, n=4) than the encounter rate in rest of the surveyed area. Of the 59 
mortalities found in the salt-pan area, 28 were identified as that of Greater Flamingo 
Phoenicopterus roseus, which is a matter of serious concern as Kachchh is one of the few 
important breeding site of flamingoes in India and also the State Bird of Gujarat.

(a) (b)
Figure 32. Encounter rate of bird carcasses under power line and random transects during (a) 

base, (b) first and second replication surveys in Kachchh (Error bars are standard errors)

Surveys conducted after clearing carcasses 30 days earlier, yielded carcass encounter rates of 0.27 
(0.14SE) and 0.25 (0.06SE) carcass per km for high tension and low tension power lines 
respectively. Mean persistence and detection (if available) probabilities were calculated as 0.36 
and 0.29 respectively for an average bird carcass over 30 exposure days. Using these statistics, the 
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corrected bird mortality rate was estimated as 2.34 (0.66SE) carcasses per km per month. 
Extrapolating this value to a conservative figure of power line coverage in the sampled area (1123 
km2), it was estimated that 1,818 birds die per month or ~ 22,000 mortalities annually because of 
power lines (Table 11). 

 
 

Figure 33.  Probability of carcass detection and persistence of small (<100 g) and big (>100 g) 
birds estimated from carcass detection experiment in Kachchh landscape during April 2019. 

Table 11. Estimated bird mortality in Kachchh landscape during March May 2019. Carcass 
encounter rate was corrected for detection probability and persistence probability to estimate true 
bird mortality. 

Parameter Unit / Details Estimate 
Carcass encounter rate   Bird carcasses per km per month 0.25 

Detection probability (d) 
(mean of <100 g & >100 g bird weights 
over 30 days) 

0.29 

Persistence probability (p) 
(mean of <100 g & >100 g bird weights 
over 30 days) 

0.36 

Correction factor d × p 0.11 

Corrected bird mortality 
Carcass  encounter rate ÷ Correction 
factor 

2.34 

Total length of power line 
in the surveyed area 
(digitized) 

Conservative estimate (in km) based on 

(2017) 
777 

Total bird mortalities 
Corrected bird mortality per month in 
1123 km2 area 

1,818 

Annual bird mortality in 1123 km2 area ~22,000 
 
However, the value is on the lower side as the digitization of power lines in the surveyed area is 
not yet complete, but according to visual observations the actual length of power lines is at least 
thrice the length of digitized power lines. So, the number of mortalities would be thrice of what 
was estimated and even then it is a conservative estimate as we do not have corrected carcass 
encounter rate based on bird weight class. 
The detection probability for small birds (<100g) was 0.08 and for large birds (>100g) was 0.50, 
meaning that the observers were able to detect only 8% of the small birds and 50% of the large 
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birds. The reason behind such poor detectability can be credited to massive invasion of Prosopis 
juliflora in the area due to which the area becomes inaccessible with low visibility.  
 

 
 

Figure 34. Increasing power line and Prosopis juliflora invasion in Kachchh © Aishwarya Joshi 
 
Habitat covariates and power line characteristics were found to be weakly correlated with carcass 
encounter rate and could be that bird distribution and numbers were independent of the measured 
habitat characteristics.  
Large variations were found in bird crossing rates (no. of individuals crossing the power lines per 
hr) across different families. Highest crossing rate was found in Columbidae (pigeons and doves) 
family (8.27 crossings per hr). Small birds (<100g) had higher crossing rate of 6.27 (2.3SE) 
crossings per hour than birds weighing >100g with 4.23 (2.11SE) crossings per hour. Crossing rate 
of birds was greater at low tension power lines with 1.60 (0.58SE) crossings per hour than high 
tension power lines with 0.45 (0.58SE) crossings per hour. 
 

 
Figure 35. Bird crossing rate- (a) for small(<100g) and big (>100g) birds and (b) at low tension 
(LT) and high tension (HT) power lines in Kachchh landscape (Error bars are standard errors) 

 
Crossing rate at low tension power lines was twice compared with high tension power lines, 
indicating that high tension power lines probably acted as barrier to bird movement. Despite lower 
crossing rate at high tension power lines, their carcass encounter rate was similar to that of low 
tension power lines. These results indicated that more birds die per crossing at high tension power 
lines, making them particularly lethal for birds. We found that high tension power lines acted as a 
barrier to bird movements and resulted in threefold greater mortalities per bird crossing compared 
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to low tension power lines and particularly for large bodied birds. The problem becomes graver 
when the species is already under stress or has limited geographic distribution. The area holds high 
conservation significance owing to the presence of the endangered species such as GIB and Lesser 
Florican, but is treated as wastelands and managed to maximize revenue generation. 
Some of the mitigation measures that can be implemented in the surveyed area include retrofitting 
of existing electric poles and the new ones that are yet to come up be placed underground in high 
risk areas or installed with bird diverters at least that make the power lines more visible to birds. 
There should be diversion of power line routes passing through high risk area like wetlands, salt-
pans, habitat of an endangered or critically endangered species and in and around Protected Areas. 
There is an urgent need to underground the existing power line network and avoid construction of 
any new power line network in and around the salt-pan area. Additionally, a before-after-control-
impact (BACI) study to find out the effectiveness of various mitigation measures such as wire 
marking devices, bird diverters, reflectors etc is required. Thus, we need more studies on impact 
of power lines on bird population at regional levels and covering larger spatial and temporal extents 
to make the case stronger. 
 

 
 

Figure 36. Mitigation measures such as undergrounding high tension power lines implemented 
in Khadir bet, Gujarat can be replicated in high risk areas © Y.V. Jhala 

Identification of high risk priority areas in view of bird conservation must be taken up and 
construction of power line networks in and around these high risk priority areas should be avoided. 
In cases where development is inevitable or unavoidable, appropriate mitigation measures should 
be used to avoid the deleterious impact that power line structures have on avifauna. The cheapest 
and most effective way to protect avian populations from dwindling is strategic route planning of 
power lines. 

 


