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Survey of Northwest Namibia, Oct 2000: Summary of results

An aerial sample survey of wildlife and livestock in Khorixas and Opuwo Districts took place
between 5.10.00 and 13.10.00. The MET Cessna 206, V5-PRO, was used, crewed by J
Eckermann (Pilot), A Katangala, J Awiseb, B So-Oabeb (observers), S Gawiseb and B Manue]
(recorders). The MET Piper cub, V5-DSH, was piloted by GC Craig while N Howoseb and S
Uri-kob (SRT) alternated as observers,

The Main objectives were to update the elephant estimates for the areas, to obtain estimates for
other Wildlife and for Livestock.

Methods were standard. The area was divided up into strata (see map). Both transect and block
sampling was carried out in the strata as indicated. All species seen were recorded. Results are
given in the accompanying table.

Estimates from the 1998 survey are given for comparison, these include only 1998 strata within
Xhorixas and Opuwo districts. Livestock figures are not comparable for the two years because
large areas with livestock were excluded from the 1998 survey. Wildlife figures are broadly
comparable between the two years, but estimates are generally up. Note that differences are not
necessarily statistically significant, and could also be due to changes in conditions, eg sighting
conditions could have been better, resulting in overall increased estimates.







Summary of estimates, 2000
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Stratum Nw0O1

AREA:

ESTIMATES:
SPECIES

Gemsbok
Ostrich
Springbok
Zebra:mountain
Cattle

Stratum Nw02

AREA:

ESTIMATES:
SPECIES
Gemsbok

Ostrich
Springbok

Stratum Nw03

AREA:

ESTIMATES:
SPECIES
Gemsbok

Ostrich
Springbok

14705 kn2
Pop. No. Variance
est. seen
7021 246 4786047
200 7 13006
1855 65 617441
114 4 12282
942 33 451751
6972 km?2
Pop. No. Variance
est. seen
2762 91 2882998
455 15 36900
5312 175 16039300
4880 km2
Pop. No. Variance
est. seen
328 11 49769
30 1 844
268 9 68325

SAMPLING INTENSITY: 3.
95%c1 95%Range
$est.

66.4 2359<> 11683
121.6 T<> 443
90.3 181<> 3530
206.9 4<> 350
152.1 33<> 2374

SAMPLING INTENSITY: 3%
95%cl 95%Range
$est.

141.7 91<> 6678
97 .3 15<> 898
173.8 175<> 14548

SAMPLING INTENSITY: 3
95%cl 95%Range
%est.

174.9 Ll 901
250.5 doy 104
208 5 9<> 940

50 %

Dens
/km?

0.48
0.01
0.13
0.01
0.06

29 %

Dens
/km?2

0.40
0.07
0.76

35 %

Dens
/ km?

0.07
0.01
0:05



Stratum Nw04

AREA:

ESTIMATES:
SPECIES

Baboon

Gemsbok

Kudu

Ostrich
Springbok
Zebra:mountain
Cattle

Shoats

Donkey

Horse

Stratum Nw05

AREA:

ESTIMATES:
SPECIES

Elephant
Gemsbok
Ostrich
Springbok
Zebra:mountain
Cattle

Shoats

Donkey

Stratum Nw06

AREA:

ESTIMATES:
SPECIES
Springbok

Cattle
Donkey

8279 km?
Pop. No. Variance
est. seen
567 20 352271
198 7 19576
113 4 14091
793 28 350346
567 20 141494
397 14 133788
5694 201 7756851
25211 890 138845664
1020 36 178884
482 17 41786
5509 km?
Pop. No. Variance
est. seen
360 18 122484
1819 91 166470
899 45 66511
10434 522 10226772
1779 89 465753
1079 54 806190
660 33 205886
1119 56 305593
427 km2
Pop. No. Variance
est. seen
20 2 376
396 40 70594
59 6 3009

SAMPLING INTENSITY: 5.
95%cl 95%Range
$est.

206.2 18<> 1102
47.6 954<> 2684
60.8 353<> 1446
65.0 3654<> 17213
81.3 332« 3226

176.4 54<> 2983

145.8 33<> 1622

104.7 56<> 2291

SAMPLING INTENSITY: 10
95%cl 95%Range
$est.

221.7 2<> 64
151.9 40<> 997
209.0 6<> 183

SAMPLING INTENSITY: 3.53 &
95%cl 95%Range Dens
%est. /km?
230.6 20<> 1873 007
1553 T<> 506 0.02
230.6 4<> 375 0.01
164.3 28<> 2096 0.10
146.1 20<> 1394 0.07
203.0 14<> 1202 0.05
107.7 201<> 11824 0.69
102.9 890<> 51146 3.05

891.3 89<> 1951 0.12
93.4 32<> 931 0.06

00 %

Dens
/km?

0...05
0.93
0.14



Stratum Nw07

AREA:
ESTIMATES:
SPECIES

Cattle
Shoats
Donkey
Horse

Stratum Nw08

AREA:
ESTIMATES:
SPECIES

Duiker
Elephant
Kudu
Ostrich
Springbok
Steenbok
Zebra:mountain
Cattle
Shoats
Donkey
Horse

Stratum Nw09

AREA:
ESTIMATES:
SPECIES

Baboon
Elephant
Gemsbok
Giraffe

Kudu

Ostrich
Springbok
Zebra:mountain

1318 km? SAMPLING INTENSITY: 5.22 %
Pop. No. Variance 95%cl 95%Range Dens
est. seen %est. /km?
4121 215 1737261 88.8 462<> 7780 3.13
3661 191 3909551 149.9 191<> 9150 2.78

38 2 473 157.6 2<> 99 0.03
77 4 5281 263.1 4<> 278 0.06
12859 km2 SAMPLING INTENSITY: 3.45 %
Pop. No. Variance 95%cl 95%Range Dens
est. seen %est. /km?
29 1 867 230.1 1<> 96 0.00
29 1 728 210.8 1<> 90 0.00
492 17 142637 173.6 17<> 1346 0.04
3358 116 1743894 88.9 371<> 6345 0.26
521 18 131938 157.7 18<> 1343 0.04
29 1 867 230.1 1<> 96 0.00
347 12 119727 225.3 12« 1130 0.03
94092 3250 %1012304192 76.5 22123<> 166061 7.32
42269 1460 248774656 84.4 6591<> 77947 3.29
2461 85 393657 57.7 1042<> 3880 0.19
1534 53 359304 88.4 179<> 2890 0.12

237 km2 SAMPLING INTENSITY: 25.78 %
Pop. No. Variance 95%cl 95%Range Dens
est. seen %est. /km?

62 16 2819 202.3 le<> 188 0.26
8 2 21 138.6 2<> 19 0.03
217 56 5764 82.7 56<> 397 0.92
217 56 17504 144.1 56<> 530 0.92
23 6 87 95.1 6<> 45 0.10
78 20 3519 180.9 20<> 218 0.33
12 3 21 93.5 3<> 23 0.05
427 110 8946 52.4 203<> 650 1.80



Stratum Nwl0

AREA:

ESTIMATES:
SPECIES

Elephant
Elephant Carcass
Gemsbok
Giraffe

Kudu

Ostrich
Springbok
Zebra:mountain
Cattle

Shoats

Donkey

Horse

Stratum Nwll

AREA:

ESTIMATES:
SPECIES

Gemsbok
Giraffe
Ostrich
Springbok
Cattle
Shoats
Donkey
Horse

Stratum Nwl2

AREA:

ESTIMATES:
SPECIES

Baboon
Ostrich
Cattle
Shoats
Donkey
Horse

8997 km?
Pop. No. Variance
est. seen
266 16 39218
17 1 259
2257 136 563575
598 36 B4616
l66 10 13687
299 18 24481
4896 295 3487125
4017 242 1176324
2423 146 691243
59669 3595 518602976
880 53 93354
149 9 8771
3426 km?
Pop. No. Variance
est. seen
488 24 46680
345 17 37321
671 33 145169
1016 50 899736
12557 618 21237328
11582 570 58622772
589 29 52854
163 8 12368
10701 km2
Pop. No. Variance
est. seen
656 20 417470
230 7 27222
19916 607 24557532
52233 1592 972042816
858 17 110327
33 1 1044

SAMPLING INTENSITY:

95%cl
Sest.

1523
197.9
67.9
99.4
143.9
106.9
77.9
5541
701
77.9
70.9
128.0

SAMPLING INTENSITY: 4.

95%cl
$est.

96.5
151.0
123.8
203.4

80.0
144.0

85.0
149.1

SAMPLING INTENSITY: 3

95%cl
%est.

203.
148.

512
123.
122,
203.

NN WwN

95%Range
le<> 670
1<> 49
724<> 3790
36<> 1192
10<> 405
18<> 618
1083<> 8710
1802<> 6231
126<> 4121
13167<> 106172
256<> 1504
9<> 341

95%Range
24<> 958
17w 867
33<> 1501
50<> 3083
2516<> 22599
570<> 28266
88<> 1090
8<> 405

95%Range
20<> 1990
T<> 570
9687<> 30144
1592<> 116584
17<> 1243
1<> 99

6.

02 %

Dens
/km?2

.03
.00
.25
G
.02
.03
.54
.45
w2
<63
.10
.02
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92 %

Dens

~

e

3
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.14
«1:0
.20
.30
.67
.38
17
.05
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05 %

Dens
/km?

0.06
.02
.86
.88
«08
.00

OO O



Stratum Nwl3

AREA:

ESTIMATES:
SPECIES

Gemsbok
Ostrich
Springbok
Zebra:mountain
Cattle

Shoats

Donkey

Horse

Pop.
est.

374
624
1447
1372
11252
53517
75

25

8143 km?2

No. Variance

seen
15 48566
25 135745
58 419541
55 631410
451 18256380
2145 678675136
3 2888
1 597

NW Namibia Overall Results

AREA.:

86451 km?

COMBINED ESTIMATES:

SPECIES

Baboon

Duiker
Elephant
Elephant Carcass
Gemsbok
Giraffe

Kudu

Ostrich
Springbok
Steenbok
Zebra:mountain
Cattle

Shoats

Donkey

Horse

Pop.
est.

1285
29

662

17
15465
1160
795
7636
26348
29
8453
152472
248802
6799
2462

95%cl
%est.

121.5
121.9

92.4
119.5

78.4
100.5
148.2
202.2

SAMPLING INTENSITY: 4.

95%Range
15 829
25<> 1384
110<> 2784
55<> 3012
2433<> 20071
2145<> 107287
3<> 186
1<> 75

MEAN SAMPLING INTENSITY: 4.8 %

No. Variance
seen
56 772560
1 867
37 162451
1 259
677 8569444
109 159441
37 170503
315 2547636
1217 32032068
i 867
526 2548229
5615 1087869056
10476 2619679488
287 1141039
93 429151

95%cl
%est.

136.8
203.4
121.8
193.9
37.9
68.8
103.9
41.8
43.0
203.4
37.8
43.3
41.1
31.4
53.2

95%Range
56<> 3043
1<> 88
37<> 1468
1<> 49
9610<> 21319
362<> 1959
37<> 1621
4444<> 10828
15029<> 37668
1<> 88
5260<> 11645
86506<> 218438
146436<> 351167
4663<> 8936
1152<> 3773

01 %

5
g5
L]

.05
.08
.18
17
3B
s9 1
.01
.00

cCoonrrooOo o

Dens
/km?

0.01
0.00
0.01
0.00
0.18
0.01
0.01
0.09
0.30
0.00
0.10
1.76
2.88
0.08
0.03
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Table 1: Details of flying by stratum. SU = sampling unit (transect or block); Sample area is the
total area of sampling units, which is also the total area x the sampling intensity. Count minutes is
the time spent counting in the sampling units (derived from the start and end times recorded for
each sampling unit), while km?/min is, literally, the number of square kilometres searched for each
minute of counting time, ie the search rate.

Area Sample No. Sample Sample Coun km:||
t

km? type SU intens. Area mins /min
s

14705 Transect 16 0.0350 51 524 328 1571
6972 Transect 9 0.0329 22966 162 1.418
4880 Transect 6 0.0335 163.71 106 1.544
8279 Transect 12 0.0353 292.25 177 1.651
5509 Transect 17 0.0500 27563 161 1.712

427 Transect 10 0.1011 43.12 32 1.348
1318 Transect 5 0.0522 68.76 45 1.528
12859 Transect 10 0.0345 44416 226 1.965
237 Transect 8 0.2578 61.12 31 1.971
8997 Block 42 0.0602 54203 322 1683
3426 Block 13 0.0492 16859 112 1.505

10701 Block 25 0.0305 326.16 147 2.219
8143 Block 25 0.0401 32639 165 1.978

86451 198 0.0400 3456.82 2014 1.716




bases
t = minutes
Date Aircraft Duty Survey Total Diff.
5-Oct-00 a [V5-DSH Windhoek-Okaukuejo 126 126
m
5-Oct-00 p |V5-DSH Okaukuejo-Opuwo 114 114
m
-Oct-00 a |V5-DSH Opuwo Survey 170 234 64
m
-Oct-00 p |V5-DSH Opuwo Survey 92 168 76
m
7-Oct-00 p |V5-DSH Opuwo-Palmwag 90 90
m
08-Oct-00 a |V5-DSH Palmwag Survey 110 216 106
m
8-Oct-00 p |V5-DSH Palmwag Survey 167 180 13
m
pQ—Oct-OO a |V5-DSH|Palmwag Survey 93 210 117
m
‘09—00&00 a |V5-DSH|Palmwag Survey 63 78 15
m
lloe-Oct-00 p |V5-DSH Palmwag Survey 125 135 10
m
10-Oct-00 a |V5-DSH Palmwag Survey 160 192 32
m
10-Oct-00 p [V5-DSH Palmwag Survey 106 162 56
m
11-Oct-00 a |V5-DSH Palmwag Survey 137 192 55
m
11-Oct-00 p |V5-DSH Palmwag - Windhoek 168 168
m
5-Oct-00 a |V5- Windhoek-Okaukuejo 120 120
[: m |PRO
5-Oct-00 a |V5- Okaukuejo, 120 120
m (PRO Calibration
05-Oct-00 p |V5- Okaukuejo-Opuwo 90 90
m [PRO
PS-Oct—OO p |V5- Opuwo Survey 61 113 52
m [PRO
PG—Oct-OO a |Vs5- Opuwo Survey 253 325 22
m |PRO
-Oct-00 p |V5- Opuwo Survey 107 180 73
m |PRO
07-Oct-00 a |V5- Opuwo Survey 208 263 55
m |PRO
7-Oct-00 a |V5- Opuwo-Palmwag 60 60
m |PRO
8-Oct-00 a |V5- Palmwag Survey 224 295 71
m |PRO
8-Oct-00 p |V5- Palmwag Survey 188 224 36
m |PRO




9-Oct-00 a

V5-

Palmwag Survey 238 298 60
m [PRO
9-Oct-00 p |V5- Palmwag Survey 107 171 64
m |PRO
9-Oct-00 p |V5- Palmwag - Windhoek 120 120
m |PRO
13-Oct-00 a |V5- Windhoek - Palmwag 120 120
m |PRO
13-Oct-00 a |V5- Palmwag Survey 256 315 59
m |PRO
13-Oct-00 p |V5- Palmwag Survey 59 94 35
m |PRO
14-Oct-00 a |V5- Palmwag Survey 221 322 101
m |PRO
14-Oct-00 p |V5- Palmwag Survey 60 117 57
m |PRO
14-Oct-00 p |V5- Palmwag - Windhoek 120 120
m |PRO
Totals 3205 5732 2527
Counting| 2014
Positioning| 1191
Table 3: Summary of all flying time, by task
% “Mins _ Hours %
Counting 2014 33.57 35.14
Positioning 1191 19.85 20.78
Commuting 2527 42.12 44.09
{ Total 5732 95.53 | 100.00
Calibration
Marker
Left Right
Height in out in out Diff+1 L Diff+1 R Lw RwW TotW
250 1 23 6 26 23 21 276.00 252.00 528.0
250 3 26 6 27 24 22 288.00 264.00 552.0
240 1 23 7 27 23 21 28750 262.50 550.0
260 2 23 5 23 22 19 253.85 21923 473.1
250 5 26 5 28 22 24 264.00 288.00 552.0
250 3 23 6 29 21 24 25200 288.00 540.0
230 4 24 7 26 21 20 273.91 260.87 534.8
240 4 23 6 25 20 20 250.00 250.00 500.0
260 1 23 8 29 23 22 26538 25385 519.2
250 3 27 6 23 25 18  300.00 216.00 516.0
250 8 29 3 22 22 20 264.00 240.00 504.0
190 2 17 ) 19 16 15 25263 236.84 489.5
260 4 22 5 26 19 22 21923 253.85 4731
260 3 23 6 27 21 22 24231 253.85 496.2




250 2 24 8 27 23 20 276.00 240.00 516.0
240 4 22 4 24 19 21 23750 262.50 500.0
250 2 24 8 27 23 20 276.00 240.00 516.0
200 6 26 3 18 21 16 315.00 240.00 855.0
250 3 18 5 27 16 23 192.00 276.00 468.0
180 6 22 1 13 17 13 28333 21667 500.0
250 5 23 4 27 19 24  228.00 288.00 516.0
200 4 26 4 20 23 17 34500 25500 600.0
200 5 20 4 24 16 21 240.00 315.00 555.0
Mean 519.7

var 1027.6

Var mn 46.7

SE 6.8

% 1.3

Observers were: A Katang,

differences between their

calibrations, which were combined to give a mean calibration.

ala, J Awiseb, B So-Oabeb and B Manuel. There was no significant



