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Summary

An aerial wildlife census of the Caprivi River Systems in Namibia was conducted
between 11 and 20 August 2004. A total count of water bodies and floodplains of
the Kavango, Kwandu, Linyanti, Chobe and Zambezi was done o asses the
numbers of hippopotamuses, floodplain unguiates, crocodiles, and some large birds.
Counting areas were divided into 15km? blocks and, with the use of GPS and mobile
GIS technology, each block was covered intensively. Flying time amounted to 36.5
hours with an overall of 43% ferry o, and between, counting blocks. A total of 9515
animals were counted, including 1387 hippos and 538 lechwes. Wildlife numbers
were highest in, or bordering, conservation areas. Distribution maps and
comparisons between different ecological and management systems are presented.

Introduction

Conservation initiatives by the Ministry of Environment and Tourism and the Namibia
Nature Foundation have identified the need for a comprehensive aerial survey of
some wildlife species associated with the river systems in north-eastern Namibia.
The survey, funded through the Namibia Nature Foundation, will contribute important
data to the Transboundary Mammal Project, the Kwandu Systems Profile, and
wildiife management in both protected areas and conservancies. The survey
concentrates on the water bodies and floodplains of the Caprivi and Kavango
perennial river systems to count hippopotamuses, the floodplain ungulates such as
reedbuck, lechwe, waterbuck and sitatunga, and crocodiles. Concurrent crocodile
counts from boats took place at night, using spotlights. Other common and woodland
wildlife species, and large birds (e.g. cranes) are ailso included in the aenal count.

Survey Area

The survey is focussed on the water bodies and floodplains of the Kavango River,
Kwandu River; Mamili National Park; Linyandi/Chobe Rivers; and Zambezi River.
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Survey strata for the Caprivi River Systems Census - August 2004
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Methods and survey design

The survey was done by means of a total block-count design. Using satellite images
the outer boundaries of water bodies and floodplains were delineated in five strata.
Each stratum was subdivided into counting blocks of approximately 15 km? in size.
Each counting biock was surveyed systematically and all animals counted.
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A handheld computer with digital mapping
software, linked to a Bluetooth GPS, was used to
navigate accurately within counting blocks. The
live-capture image (left) depicts a 1:250 000
scanned topographic map as the background,
with the counting block boundaries (blue lines),
and the exact flight path of the aircraft (red lines).
This high quality and accurate moving-map
image, visibie to both the pilot and the survey
crew during flight, enabled good coverage of the
survey blocks.

When groups of animals were large, digital photographs and video images of the
groups were captured. The exact number of individuals was determined from these
images.
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Results

Total numbers and distribution of wildlife species counted during the survey.

The total number of animals counted in five strata.

. _ Survey stratum

Species Total - yantiiChobe | Kwando | Mamili NP | Zambezi | Kavango
Buffalo 3262 918 304 993 232 815
Hippopotamus 1387 255 308 560 17 247
Zebra 1084 1047 13 24
Elephant 860 73 267 473 4 43
Lechwe 738 314 132 137 1 154
Pelicans 498 498
Impala 742 485 654 150 43
Warthogs 226 18 17 182 9
Crocodile 207 58 40 37 55 17
Baboon 158 20 118 20
Waterbuck 60 53 7
Reedbuck 76 29 15 32
Kudu 98 4 6 31 57
Giraffe 21 8 13
Wattled Crane 8 13) 2
Lions 4 4
Bushbuck 6 2 4
Duiker 1
Steenbok 1
Tsessebe 4 21
Sitatunga 2 2
Wildebeest 3] 6
Sable 45 45

Total 9515 3735 1220 2712 309 1539

Elephants on the Kwandu River Buffaloes in Mamili National Park
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Distribution of water and flood plain species in East Caprivi.
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Distribution of woodland and other wildlife species in East Caprivi.
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Distribution of water and flood plain species on the Kavango River
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Distribution of buffalo and other wildlife species on the Kavango River
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Group sizes of wildlife species counted during the survey.

. (Sroup size
Species — -
Average | Minimum | Maximum N

Baboon 16 3 35 10
Buffalo 59 1 647 55
Bushbuck 2 1 2 4
Crocodile 1 1 5 154
Elephant 8 1 112 106
Ciraffe 3 1 5 8
Hippo 5 1 45 289
Impala 21 1 327 35
Kudu 3] 1 30 16
L.echwe 7 1 56 108
Pelicans 50 1 240 10
Reedbuck 2 1 7 42
Sable 45 45 45 1
Sitatunga 2 2 2 1
Tsessebe 6 4 9 4
VWarthogs 3 1 13 85
Waterbuck 5 1 23 11
Watlled Crane 2 2 2 4
Zebra 29 1 140 38
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Variations in wildlife densities between Strata

The density (number of animals counted per km? surveyed) of water and flood plain
species in the five different river and flood plain systems.
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The density (number of animals counted per km? surveyed) of woodiand and other
wildlife species in the five different river and flood plain systems.
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The numbers of animals observed per minute in the five strata, expressed as a

measure of relative abundance, indicate that, similar to the density graphs, wildlife

numbers are high along the Chobe River, the Kavango River, and in the Mamili
National Park.
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Variations In wildlife densities in relation to land management systems.

It would appear that relatively higher densities of wildlife are associated primarily
with protected areas. The distribution and density of wildlife is therefore also
presented in relation to protected areas and communal conservancies.

The size of area surveyed (km?) and wildlife numbers counted in 6 protected areas

and 4 communal conservancies.

SUJ:*J zaed Water/flood plain species Other common species

Protected areas | (km”) | Hippo | Lechwe | Reedbuck | Crocodile | Elephant | Buffaio | Warthog | Impala
Bwabwata East 83.1 91 63 17 13 134 5
Bwabwata West 28.1 91 62 20 6 18 735 6 17
Mudumu NP 64.4 34 3 2 2 240 15 5 28
Mamili NP 3766 | 560 137 15 37 473 893 182 150
Mahango GR 20.2 96 92 12 10 25 80 3 26
Chobe NP 53.6| 184 258 27 44 660 15 112
_Concervancies

Kwandu 52.8 8 16 8

Mayuni 24 1 42 20 3
Mashi 28.7 18 1 1 4

Salambala 41.5 1 1 77

Page - 13




Wiladalife Sclence

Aerial Survey of Caprivi River Systems
August 2004

Wildlife sightings in the Kwandu Stratum
in relation to conservancies and protected areas
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Wildlife sightings in the Kavango Stratum
~ inrelation to the protected areas
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The density (number of animals counted per km? surveyed) of water and flood plain
species in protected areas and conservancies.
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The density (number of animais counted per km? surveyed) of other common
species in protected areas and conservancies.
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The survey results indicate clearly that wildlife numbers are highest inside and close
to the protected areas. The Mayuni Conservancy has slightly higher numbers of
vulnerable lechwe on its floodplains than do other conservancies.

Survey effort and intensity

Successful aerial surveys are dependent on detailed planning, and precision and
consistent flying patterns. 1t is therefore important to monitor these variables.

Survey and flying effort recorded for the five strata.

Survey stratum

Linyanti/

Chobe Kwando | Mamili NP | Zambezi | Kavango
Survey area (km°) 506.1 369.9 376.6 454.6 55.4
Number of blocks 31 23 21 39 5
Flying time 7h24m [ 5h01m | 4h 14m 3h40m | 1h
Search rate (km%min) | 2.0 1.6 1.6 2.3 0.9
Mean survey height (ft) | 304 260 255 256 283
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Community fraining & feedback

Meetings were held with the local communal conservancies and Ministry of
Environment and Tourism staff at the onset and closure of the survey. The
communities received training on basic survey methodology, feedback on
preliminary results, and eight members were given the opportunity to fly with the
survey aircraft.

Patrick Haredoeb lecturing on survey techniqgues MET & conservancy staff on their maiden flights
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Appendix I Flight & survey records

Aerial Survey of Caprivi River Systems

sorty | Date am/pm | Route / Counting blocks Start End HrMin | Min | Count | Ferry
1| 10-Aug-04 | am Windhoek - Lianshulu = 4:85 285 Nil :
2 1 11-Aug-04 | am W16-23 8:15:00 ; 9:47:00 | 1:32 82 75 18.5%
3 i 14-Aug-04 | pm M2,9,10,3.4.11,18,17,16,22,23 13:17:00 | 15:31:00 | 2:14 134 09 26.1%
4 i 15-Aug-04 | am M19,5,6,12,13,7,14.20 5:33:00 | 7:19:00 1:46 108 70 34.0%
5 | 15-Aug-04 | am M28.24,21,15 8:17:00 { 9:42:00 1:25 85 58 31.8%
6 | 15-Aug-04 | pm MB8,1,W23,22,23,21,20,18,17 13:50:00 | 15:45:00| 1:55 115 94 18.3%
7 | 16-Aug-04 | am Wi1-13 5:47:00 | 8:06:00 | 2:19 139 108 [ 22.3%
B | 16-Aug-04 | pm W13-18 14:43:00 | 16:10:00 | 1:27 87 51 41.4%
9 | 17-Aug-04 | am C1-12 6:19:00 | 9:00:00 2:41 161 106 | 34.2%
10 { 17-Aug-04 | pm C13-21 13:17:00 [ 15:18:00 [ 201 121 82 32.2%
11 | 18-Aug-04 | am c22-31 5:46:00 | 7:41:00 1:55 115 84 27.0%
12 | 18-Aug-04 | am Z31452867.10 8:43:00 | 10:18:00 | 1:36 a5 64 32.6%
13 | 18-Aug-04 | pm 7Z28-39 14:01:00 | 15:46:00 | 1:45 105 74 28.5%
14 | 18-Aug-04 | am Z8-27 5:27.00 | 7:36:00 | 2:08 128 82 36.4%
15 | 20-Aug-04 | am Community training 1:.30 a0 Nil
16 | 20-Aug-04 | pm B1-5 12:37:00 | 15:52:00 | 3:15 195 60 68.2%
17 | 21-Aug-04 | am Return to Windhoek 2:10 Nit
Totals for counting flights 27:59 | 1678 | 1107 | 34.1%
Totals for alt flights 36:34 | 2194 | 1107 | 49.4%

Appendix Il Counting blocks and flight details
The counting block IDs in each stratum, their area size (krn2)r time spent surveying the block

(minutes), and the search/rate (km2 per minuie).

Stratum _[Block JArea [Min | Sirate [Stratum _[Block JArea | Min | Sirale ]S!ratum Block | Area | Min] Siate
Kwandu [WH 14.9] 10[ t.5 [[Chobe €A 202 g 2.2 |Zambezi {21 14941 9 1.7
. |Kwandu [wW10 17.4§ 10| 1.7 jChobe {C10 200 7 2.8 ||Zambezi |Z210 1621 11 1.5
‘IKwandu W11 18.3f 18] 1.8 |Chobe |C11 21.6] 13 | 1.7 |Fambezi |711 351 8 1.7
Kwandu jW12 14.0 G} 23 [Chobe [C12 50.1] 24 | 2.1 |Fambezi {712 501 4 1.2
Kwandu jwWi3 10.8] 121 1.7 [Chobe |C13 207] 12 ] 2.5 |Fambezi {714 6.9 7 1.0
Kwandu {Wi4d 21.1] 14} 1.5 {Chobe {Cid t1.8f 6 2.0 {Fambezi 1215 7813 286
Kwandu W15 i6.31 12} 1.4 {iChobe {Ct5 9.68f 12 | 08 {#Zambezi |15 97 | 4 2.4
Kwanduy |W1E 18.9] t3f 1.5 iChobe JCiE 69 T 1.8 |[Fambezi 1218 1071 3 36
Kwandy W17 15.41 21} 0.7 {Chobe {C17 11310 | 1.1 ambezi |719 701 4 1.7
Kwandu IW1B 14.9 BF 1.5 [Chobe jCig 124 4 3.0 ([Zambezi 22 1371 5 2.7
Kwandu W2 5.3 12] 13 Chabe G109 11,0 12 | 09 [Zambezi |Z20 143 ] 4 36
|Kwandu W20 15.9 8] 2.0 [Chobe G2 18.0] 8 2.2 jFambezi {721 1441 5 29
Kwandu [W21 30.0f 14] 21 Chobe (C20 14.8f 13 | 1.0 {Fambezi 722 1271 3 4.2
Kwandu |W22 2201 161 12 dChobe G271 t40f 4 35 |[Fambezi |723 84 [ 3 3.1
Kwandu [W23 17.4] 12| 1.5 HChobe [C22 1581 12 | 1.3 [Fambezi [724 145] 4 36
Kwandu |W3 15.3| 10| 1.5 [IChobe |C23 13.8] B 1.7 |[[Zambezi [£25 1215 2.2
Kwandy W4 15.7 8| 20 IChobe [C24 15.9] 1t t.4 |[Zambezi [£26 126] & 2.1
Kwandu WS 17.3| 10| 1.7 HChobe G255 1421 8 1.8 ambez &27 9.0 3] 1.5
Kwandu [WB 17.0] 14 1.2 iChobe JCI6 1581 5 3.2 |IFambezi {7228 50 1 5 12
Kwandy [wa 16.4 9f 1.8 {Chobe {C27 166 9 1.8 |[Zambezi {220 48 | 5 1.0
Kwandy |Wg 16.8 9{ 19 H{Chobe JC28 163 8 1.9 |Zambezi |73 232142 1.0
Mamili M1 23.3] 15| 1.6 [iChahe }C28 17.71 10 ] 1.8 Fambezi |730 M7 4 2.8
Mamili M10 14.3 9] 1.6 [[Chobe |C3 144 7 2.1 ambezi {Z31 142 | 4 3.5
Mamii  {M11 1428 10} 1.4 [Chobe G300 156] 6 26 jFambezi |732 1831 6 31
Mamili IM12 14.0 9} 1.6 J[Chobs  |C31 19.9] 7 2.8 HZambezi {733 5.1 7 1.2
Mamili_ {M13 1401 8| 18 {Chobe [C4 147 7 2.1 ambezi 734 1711 10 1.7
Mamili  iM14 13.7} 11} 1.2 |Chobe [C5 13.0] 7 1.9 {Fambezi |735 1801 5 30
Mamili |M15 13.5] 11] 1.2 |iChebe ICB 10.5] 5 2.1 ambezi |Z36 13.1 1 4 a3
Mamili |M16 14.0 9] 1.6 [Chobe [CY 113 6 1.9 |Zambezi |Z37 1251 § 21
Mamili  [M17 14.2f 13] 1.1 jIChobe [CH 116] 5 2.3 IFambezi |238 7.8 112 0.6
Mamili_ [M16 | 141 8] 18 HChobe [C8 188] 8 | 24 |Zambezi j739 a2 | & 1.5
Mamik  fM19 13.8 7] 20 [Kavanga [iK1 1161 11 1.1 {[Zambezi {74 146 | 8 1.8
Mamik M2 13.9 5] 28 F(avangcl K2 13.7}1 12 1.1 [[Fambezi {Z5 1441 5 2.9
Mamili  [M20 10.6 7{ 15 [Kavanpo |K3 94 1 0.8 iFambezi |75 1211 & 2.0
Mamil  [M21 15.1] 16] 0.9 [Kavango |K4 9.6 15 [ 0.6 |Zambezi {Z7 209| 8 2.6
Mamili __jM22 14.3 6] 2.4 liKavango [KS 11.4] H 1.0 ambezi {78 1441 9 1.6
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