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AERIAL SURVEY OF  
 ELEPHANTS AND OTHER ANIMALS IN NORTH WEST NAMIBIA 

SEPTEMBER/OCTOBER 2016 
 

SUMMARY 
 
An aerial survey of elephants and other animals was conducted in North West Namibia from 
16th September to 8th October 2016.  A total area of 63431km2 was sampled at an average 
intensity of 8.19% using both transects (at an average of 6.7% sample intensity) and block 
counts (9.88% sample intensity). Total counts were conducted additionally by flying 921.5km 
along six rivers 
 
The estimated numbers of each species are given in the table below.  

 
SPECIES Population estimate 95% Range 

Baboon 4875 2722 -  7028 

Eland 1007 151 -  1862 

Ele Carcass 2 19 2 -  55 

Ele Carcass 4 56 8 -  103 

All Ele Carcasses 75 16 -  135 

Elephant bull 59 22 -  107 

Elephant family 1657 359 -  2956 

All Elephants 1716 416 -  3015 

Giraffe 2790 2165 -  3416 

Hartebeest 533 223 -  844 

Impala 862 95 -  2038 

Kudu 3377 2577 -  4177 

Oryx 7209 4489  9929 

Springbok 12386 8429 -  16342 

Warthog 263 109 -  417 

Wildebeest 726 80 -  1455 

Zebra ό.ǳǊŎƘŜƭƭΩǎύ 692 76 -  1309 

Zebra όIŀǊǘƳŀƴƴΩǎύ 14659 11299 -  18019 

Ostrich 4384 3031 - 5737 

Pig 161 10 - 358 

Horse 3401 2350 - 4453 

Donkey 6982 5213 -  8752 

Cattle 126307 111482 -  141132 

Sheep/goats 235985 196266 -  275704 
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AERIAL SURVEY OF  
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1. INTRODUCTION 

 

This aerial survey of wildlife took place between 16th September and 8th October 2016, 
covering an area of 63431 km2 of North-Western Namibia. The main purpose was to obtain 
an estimate of the elephant population and its distribution. 
 
It has always been recognised that it is difficult to get a reliable estimate of the small North-
Western Namibia population of a few hundred animals distributed in an area approaching 
100 000 km2. In the wider perspective of a National population of over 20 000 and regional 
and continental populations in the hundreds of thousands, such a relatively small number 
seems negligible. However thŜ ǇƻǇǳƭŀǘƛƻƴΩǎ ŎǳƭǘǳǊŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ όŦǊƻƳ ƘǳƴǘƛƴƎ ŀƴŘ 
ecotourism) relevance and its potential for negative impacts (human-elephant conflict as a 
result of population increase and range expansion) require an emphasis on obtaining good 
information specifically for these elephants.  This would facilitate the implementation of 
management plans (e.g. Martin, 2009) to address conservation and management of the 
population. 
 
A variety of approaches to surveying has been tried in the past (Gibson 2001). Total counts in 
area known to be favoured by elephants (e.g. Elesmap 1995, Kolberg et al. 2009) obtained 
exact counts of what was considered to core population. While the 1995 count compared 
well with subsequent sample counts, the result for 2009 left questions as to whether a 
proportion of the population had been missed. 
 
Sample counts with low sampling intensities (1998, 2000) succeeded in covering the whole 
range and predicted a higher population, but the levels of precision achieved (± 100%) were 
unhelpful for detecting trends. Sample counts (up to 40% sampling intensity) intended to 
increase the precision of the estimates were employed in 2005 and 2007 (MET 2005 & 
2007), but these were not completed due to various constraints, so that only the core range 
was covered. A second problem for these surveys was that transect sampling was used in 
terrain with rugged topography unsuited to flying transects, which would have forced the 
aircraft to fly too high and could have resulted in an undercount. (Sample counts in 1998 and 
2000 had included block (quadrat) sampling to deal with this problem.) 
 
A survey of the North West in 2011 (Craig 2011) attempted to circumvent the various 
problems by using a helicopter to carry out a high (25%) sample block count in the core area 
with total counts along the major rivers.  Low intensity samples in the peripheral areas were 
the only option due to budget constraints, but they were too low to obtain an acceptably 
precise estimate for the population.  The current design (methods described below) 
attempted to address these problems. 
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Secondary objectives of the survey were as follows: 
 

¶ Provide population estimates and distribution maps of other wildlife populations, 
comparable with previous surveys 

¶ Provide population estimates and distribution maps of livestock, as an index of  land 
conservation status 

¶ Ensure coverage of areas covered by the partial survey of conservancies in 2014 to 
facilitate a comparison. 

 
In this report, results are given according to the survey strata illustrated in Fig. 1, whose 
design is justified in the next section. 
  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Figure 1 2016 Survey Strata 
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2. SURVEY DESIGN 

 
To address the difficulties and objectives outlined above, the methods involve a three-way 
approach: 
 
Firstly, a total count was to be carried out along the major rivers (Fig. 1) using a helicopter. 
This was expected to produce a count of a hundred or more elephants, free of uncertainty. 
  
A second component was to be a high intensity (25%) sample of the core area (HH on the 
map of the survey strata in Fig. 1) which might contribute several hundred to the estimate at 
a good precision.  Additionally, at medium intensity (10%), would be the area where higher 
elephant densities were expected between the core and Etosha National Park, labelled FH1, 
and the area to the east of the core, including part of the Kamanjab farms and labelled FH3. 
 
The rest of the area, to fit within the available budget, was to be surveyed at 5%. 
 
Stratum boundaries were selected on the basis of known elephant distributions with the 
intention of maximising precision by enabling sampling of homogenous densities of 
elephants. Strata were allocated according to topography so that the helicopter (a Bell Jet 
Ranger) would be used to fly the blocks (quadrats) (Gasaway et al. 1986) in mountainous 
areas and a fixed-wing aircraft (a Cessna 182) would fly transects (Norton Griffiths, 1978) 
over less rugged terrain. 
 
As the Cessna broke down before completing its allocated task, some of the areas that were 
to be sampled with transects were redesigned with block sampling to be flown by the 
helicopter. Fig. 1 shows the final design flown. Fixed-wing strata labels are prefixed with F, 
the helicopter ones with H (Note that the name άCIнέ ƛǎ ƴƻǘ ǳǎŜŘΣ ƘŀǾƛƴƎ ōŜŜƴ ǎǳǇŜǊǎŜŘŜŘ 
when part of the fixed-wing survey was reallocated to be done by helicopter). The total 
counted rivers are also shown. Fig. 2 shows the actual sampling units (transects or blocks). 
 
Additional details of design and methods are given in Appendix I. 
 
The results from this design are comparable with surveys done in 1998, 2000 and 2014, 
which were block or mixed transect and block designs, and, arguably (see Discussion), with 
2011 which was a sample and total count. 
 
The relationship between the 2016 sampling area and the Conservancy boundaries is 
presented in Fig. 3. 
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Figure 2 Transects and blocks used for the 2016 survey 



5 
___________________________________________________________________________

Aerial survey of elephants & other animals in NW Namibia  Sept/Oct 2016 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 !Khore Igoreb 11 Ohungu 22 Otiju West 33 Sesfontein 
2 #Khoadi//Hoas 12 Okangundumba 23 Otjambangu 34 Sheya Shuushona 
3 //Huab 13 Okatjandja Kozomenje 24 Otjikondavirongo 35 Sorris Sorris 
4 Anabeb 14 Okongoro 25 Otjikongo  36 Torra 
5 Audi 15 Omatendeka 26 Otjikongo 

dispute area 
37 Uibasen 

Twyfelfontein 6 Doro !nawas Area 1 16 Ombazu 27 Otjimboyo  38 Uukolonkadhi 
Ruacana 7 Doro !nawas Area 2 17 Ombombo 28 Otjombande 39 Uukwaluudi 

8 
Doro !nawas/ 
Twyfelfontein-Uibasen 

18 Ombujokanguindi 29 Otuzemba  
 

19 Ongongo 30 Otuzemba 
dispute area 

40 Etendeka 
9 Erhirovipuka 20 Orupupa 31 Ozondundu 41 Hobatere 

10 Kunene River 21 Orupupa dispute area 32 Puros 42 Palmwag 

Figure 3 Survey area in relation to conservancies 
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3. RESULTS  

 

3.1. REPORTING FORMAT 

 
This report follows the format used for previous surveys of wildlife in Namibia. For each 
species, a table provides the estimated number per stratum with its 95% confidence range. 
This άǊŀƴƎŜέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǊŀƴƎŜ ǿƛǘƘƛƴ ǿƘƛŎƘ ǘƘŜǊŜ ƛǎ ŀ фр҈ ǇǊƻōŀōƛƭƛǘȅ ǘƘŀǘ ǘƘŜ ǘǊǳŜ ƴǳƳōŜǊ 
falls (i.e. it is the 95% confidence interval). Strictly, for most species this is actually the range 
within which 95% of independent estimates made by the same method would fall. The true 
value is likely to be higher on average because of undercounting bias.  
 
The numbers actually seen are also given.  άbƻΦ inέ ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŀƴƛƳŀƭǎ ǎŜŜƴ ǿƛǘƘƛƴ 
sampling strips aƴŘ άbƻΦ ƻǳǘέ ƛǎ ǘƘŜ ƴǳƳōŜǊ ǎŜŜƴ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ǎŀƳǇƭƛƴƎ ǎǘǊƛǇǎΦ ²ƘŜǊŜ 
animals were seen only outside of the sampling strips no estimate can be given but the 
information can be used to show that the species occurs and where it occurred.  

 
Maps of density distributions are given for wildlife and domestic livestock biomass (where one 
biomass unit = 450 kg of metabolic biomass).  Density distributions appear as contour maps 
which provide a better overview of distributions than the sighting maps would by allowing for 
sampling intensity as well as number seen.  
 
Additionally, maps show the location of each sighting to provide an overview of the 
distribution of each species. As the number of sightings depends not just on animal density, 
but on sampling intensity, the species maps give an impression of extent of distribution but 
are misleading in terms of density. Overall densities corrected for sampling intensities are 
illustrated in the biomass maps below. 

 
Wildlife species in this section are arranged in alphabetical order of their common names with 
the exception of elephant, which are placed first, and carnivores, which are put together after 
zebra. At the end of the wildlife section, the carcasses of species other than elephant are 
reported.   
 
Full results by stratum are given in Appendix III. 
 

3.2. BIOMASS 

 
Figures 4 and 5 illustrate the results of the survey in terms of biomass density, which contrast 
the differing distributions of wildlife and domestic livestock. The sightings data is corrected 
for sampling intensity and numbers seen. It still contains some noise as a result of statistical 
variation and the wide spacing of sampling units where the sampling intensity was low.  
However, the main areas of wildlife and livestock concentration are clear.
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    Figure 4 Wildlife biomass 2016                       Figure 5 Livestock biomass 2016 

  



8 
___________________________________________________________________________
Aerial survey of elephants & other animals in NW Namibia  Sept/Oct 2016 

3.3. OBSERVATIONS OF WILDLIFE 

3.3.1. Elephants - numbers 

 
Results for Elephants by stratum are given below, overall results for all elephants (family groups + 
bulls) first.  
 

Table 1. Elephant estimates 

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FL1 203 11 - 574 11 38 3.79 
FL2 147 8 - 445 8 6 3.29 
FL4 221 12 - 681 12 0 2.84 
FH3 163 18 - 359 18 9 2.86 
HL1 581 38 - 1704 38 0 4.97 
HL2 66 4 - 196 4 6 0.86 
HL3 0 0 - 0 0 10 0 
HH 197 49 - 392 49 16 3.48 
Huab 72 72 - 72 72 11 75 
Ugab 22 22 - 22 22 0 23.16 
Hoanib 19 19 - 19 19 0 19.79 
Hoarisib 5 5 - 5 5 0 5.49 
Uniab 19 19 - 19 19 0 21.35 

NW Overall 1716 416 - 3015 277 96 2.71 

 
Table 2. Elephant Family estimates 

 Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FL1 184 10 - 554 10 30 3.44 
FL2 147 8 - 445 8 6 3.29 
FL4 221 12 - 681 12 0 2.84 
FH3 145 16 - 338 16 9 2.55 
HL1 581 38 - 1704 38 0 4.96 
HL2 66 4 - 196 4 6 0.86 
HL3 0 0 - 0 0 9 0 
HH 193 48 - 388 48 16 3.41 
Huab 68 68 - 68 68 11 70.83 
Ugab 16 16 - 16 16 0 16.84 
Hoanib 16 16 - 16 16 0 16.67 
Uniab 19 19 - 19 19 0 21.35 

NW Overall 1657 359 - 2956 255 87 2.61 

 
Table 3. Elephant Bull estimates  

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FL1 18 1 - 55 1 8 0.34 
FH3 18 2 - 53 2 0 0.32 
HL3 0 0 - 0 0 1 0 
HH 4 1 - 11 1 0 0.07 
Huab 4 4 - 4 4 0 4.17 
Ugab 6 6 - 6 6 0 6.32 
Hoanib 3 3 - 3 3 0 3.13 
Hoarisib 5 5 - 5 5 0 5.49 

NW Overall 59 22 - 107 22 9 0.09 
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The precision of the elephant estimate (1716) is very poor because of a group of 38 animals seen 
together in a single block (see 4. Discussion, below).  Where management decisions are required, a 
more conservative estimate of 1173 elephants should be used. This is calculated by excluding the 
outlying group from the sample.  
 
Where a management strategy with minimum risk to the population is desired, the lower confidence 
limit, 416, which is the minimum likely population size, should be used. 
 
 

 

 
 

 

Figure 6 Sightings of elephants 2016 
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Table 4. Elephant Track observations 

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FL1   -  1   
FL2   -  2   
FL3   -  1   
FL4   -  1   
HL1   -  1   
HH   -  3   
Hoarisib   -  1   

NW Overall   -  10   

 
Elephant tracks are defined as recent spoor and used as an additional indicator of elephant presence. 
Distribution of elephant observations is mapped in Fig. 4, below. 

3.3.2. Elephants ς carcass numbers 

 
Carcass classes are defined in appendix I e. No fresh (class 1) carcasses were seen during the survey.  
Class 4 carcasses predominate in the results. The carcass ratio is 4.1% which would be considered of 

no concern (Douglas-Hamilton & Hillman 1981; Douglas-Hamilton & Burril 1991). 
 

Table 5. All Elephant Carcass estimates  

Stratum  
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FL1 0 0 - 0 0  1 0 
FL2 18 1 - 57 1 0 0.4 
FH1 9 1 - 27 1 1 0.5 
FH3 9 1 - 27 1 0 0.16 
HL1 31 2 - 72 2 0 0.26 
HH 4 1 - 11 1 0 0.07 
Huab 2 2 - 2 2 0 2.08 
Ugab 1 1 - 1 1 0 1.05 
Hoanib 1 1 - 1 1 0 1.04 

NW Overall 75 16 - 135 10 2 0.12 

 
 

Table 6. Elephant Carcass estimates by class 

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

Ele Carcass 2        
FL2 18 1 - 57 1 0 0.41 
Ugab 1 1 - 1 1 0 1.05 

NW Overall 19 2 - 55 2 0 0.03 

Ele Carcass 3        
FL1 0 0 - 0 0 1 0 
FH1 0 0 - 0 0 1 0 

NW Overall 0 0 - 0 0 2 0 

Ele Carcass 4        
FH1 9 1 - 27 1 0 0.51 
FH3 9 1 - 27 1 0 0.16 
HL1 31 2 - 72 2 0 0.26 
HH 4 1 - 11 1 0 0.07 
Huab 2 2 - 2 2 0 2.08 
Hoanib 1 1 - 1 1 0 1.04 

NW Overall 56 8 - 103 8 0 0.09 
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3.3.3. Elephants ς carcass distribution 

 

 

 

 

  

Figure 7 Sightings of elephant carcasses 2016 
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3.3.4. Baboon 

 

Table 7.  Estimated numbers of Baboon 

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FH1 137 15 - 405 15 0 7.6 

FH3 698 77 - 1432 77 0 12.28 

HL1 2384 570 - 4198 156 0 20.37 

HL2 462 28 - 1123 28 0 6.05 

HL3 448 28 - 1078 28 0 9.9 

HH 527 148 - 906 131 7 9.31 

Huab 92 92 - 92 92 6 95.83 

Ugab 3 3 - 3 3 0 3.16 

Hoanib 13 13 - 13 13 0 13.54 

Hoarisib 110 110 - 110 110 0 120.88 

NW Overall 4875 2722 - 7028 653 13 7.69 

 

 

 

 

  

Figure 8 Sightings of baboons 2016 
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3.3.5. Eland 

 
Table 8.   Estimated numbers of Eland 

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FL1 0 0 - 0 0 12 0 

FH1 73 8 - 172 8 0 4.06 

FH3 925 102 - 1818 102 9 16.26 

HH 8 2 - 18 2 6 0.14 

NW Overall 1007 151 - 1862 112 27 1.59 

 
 
 
 

  

Figure 9 Sightings of eland 2016 
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3.3.6. Giraffe 

 

Table 9.   Estimated numbers of Giraffe 

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FL2 37 2 - 113 2 1 0.82 
FL5 160 9 - 396 9 1 4.68 
FH1 476 255 - 697 52 13 26.36 
FH3 825 463 - 1188 91 12 14.51 
HL1 138 9 - 300 9 4 1.18 
HL2 149 9 - 441 9 5 1.94 
HL3 0 0 - 0 0 9 0 
HH 961 689 - 1233 239 20 16.98 
Hoanib 17 17 - 17 17 19 17.71 
Hoarisib 28 28 - 28 28 0 30.77 

NW Overall 2790 2165 - 3416 456 84 4.4 

 

 

  

Figure 10 Sightings of giraffe 2016 
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3.3.7. Hartebeest 

 
 

Table 10.   Estimated numbers of Hartebeest 

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FL1 18 1 - 56 1 0 0.34 
FH3 499 177 - 821 55 0 8.77 
HL3 16 1 - 48 1 0 0.35 

NW Overall 533 223 - 844 57 0 0.84 

 
 
 

 
  

Figure 11 Sightings of Hartebeest 2016 
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3.3.8. Impala 

 

Table 11.  Estimated numbers of Impala 

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FH3 862 95 - 2095 95 17 15.15 

NW Overall 862 95 - 2038 95 17 1.36 

 

 

 

 

 

 
  

Figure 12 Sightings of Impala 2016 
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3.3.9. Kudu 

 

Table 12.   Estimated numbers of Kudu  

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FL1 314 58 - 569 17 1 5.85 
FL2 295 16 - 582 16 0 6.58 
FL3 18 1 - 53 1 0 0.33 
FL4 166 9 - 402 9 0 2.13 
FH1 37 4 - 91 4 0 2.03 
FH3 1079 648 - 1511 119 24 18.97 
HL1 428 72 - 784 28 18 3.66 
HL2 83 5 - 188 5 2 1.08 
HL3 320 41 - 600 20 2 7.07 
HH 607 312 - 902 151 9 10.73 
Huab 26 26 - 26 26 0 27.08 
Ugab 5 5 - 5 5 0 5.26 

NW Overall 3377 2577 - 4177 401 56 5.32 

 
 

  

Figure 13 Sightings of kudu 2016 
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3.3.10. Springbok 

 
Table 13.   Estimated numbers of Springbok  

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FL1 37 2 - 110 2 0 0.69 
FL3 107 6 - 287 6 0 1.99 
FL4 185 10 - 569 10 0 2.37 
FL5 71 4 - 184 4 0 2.08 
FH1 201 22 - 481 22 0 11.15 
FH3 726 133 - 1318 80 0 12.75 
HL1 2919 191 - 6253 191 79 24.94 
HL2 743 45 - 1470 45 15 9.72 
HL3 1121 289 - 1953 70 17 24.74 
HH 5996 4184 - 7809 1491 198 105.96 
Huab 20 20 - 20 20 0 20.83 
Ugab 7 7 - 7 7 0 7.37 
Hoanib 169 169 - 169 169 0 176.04 
Hoarisib 85 85 - 85 85 0 93.41 

NW Overall 12386 8429 - 16342 2202 309 19.53 

 

 
 
 
 
 
 
 
 
  

Figure 14 Sightings of springbok 2016 
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3.3.11. Oryx 

 

Table 14.   Estimated numbers of Oryx  

Stratum 
Pop. 

95%Range 
 No. Seen No. per 

Estimate In Out 100km2 

FL5 35 2 - 85 2 0 1.04 
FH1 265 29 - 556 29 7 14.7 
FH3 3347 716 - 5978 369 62 58.83 
HL1 76 5 - 173 5 1 0.65 
HL2 1254 457 - 2052 76 59 16.42 
HL3 224 14 - 587 14 0 4.95 
HH 1806 1247 - 2365 449 24 31.91 
Huab 79 0 - 0 79 0 82.29 
Ugab 14 0 - 0 14 0 14.74 
Hoanib 63 0 - 0 63 45 65.63 
Hoarisib 44 0 - 0 44 0 48.35 

NW Overall 7209 4489 - 9929 1144 198 11.37 

 
 

 
  

Figure 15 Sightings of oryx 2016 
















































