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TABLE 1: Lion populations for which information on population size and 
density are available in the literature and references used for each 
population. 
 
 
 

POPULATION COUNTRY DATE** SOURCE* 

Kalahari-Gembsbok Botswana-S.Africa 1970-77 7,8,14 

Etosha Namibia 1980-89 1,29,30,31,32 

Kaudom Namibia 1995 16 

Chobe Botswana 1983-85 37 

Kruger S.Africa 1974-90 13,26,27,28 

Selous Tanzania 1967-72 21 

Serengeti Tanzania 1966-87 2,3,10,17,18,1
9,20,25,36 

Ngorongoro Tanzania 1964-89 6,12,18,36 

Nairobi Kenya 1960-72 9,22,23 

Queen Elyzabeth 
(Rwenzori) 

Uganda 1974-75 34,35,36 

Taranguire Tanzania 1958-61 11 

Virunga (Albert N.P.) Zaire-Rwanda 1959-60 4,5 

Kafue Zambia 1965 15 

Kagera Rwanda 1959-60 4,5 

Arli + Pendjari Upper Volta + 
Benin 

1973-74 4,5 

Manovo-Gouda-St.Floris Central R.Africa 1982-84 24 

Mkomazi Tanzania 1970 5 

Bouba Ndjida Cameroon 1974-76 5,33 

Wankie (Hwange) Zimbabwe 1975 5 

    

 
 
 
 
 * References: 1: BERRY (1987); 2: BERTRAM (1975); 3: BERTRAM (1979); 4: 

BOURLIèRE (1965); 5: EAST (1984); 6: ELLIOTT and COWAN (1978); 7: ELOFF (1973); 8: ELOFF 

(1973); 9: FOSTER and COE (1968); 10: HANBY and BYGOTT (1979); 11: LAMPREY (1964); 12: 

MAKACHA (1969); 13: MILLS and SHENK (1992); 14: MILLS, WOLFF, LE RICHE and MEYER (1978); 

15: MITCHELL, SHENTON and UYS (1965); 16: NOWELL and JACKSON (1996); 17: PACKER, HERBST, 

PUSEY, BYGOTT, HANBY, CAIRNS, BORGERHOFF and MULDER (1988); 18: PACKER, PUSEY, ROWLEY, 

GILBERT, MARTENSON and O'BRIEN (1991); 19: PACKER, SCHEEL and PUSEY (1990); 20: PUSEY and 

PACKER (1987); 21: RODGERS (1974); 22: RUDNAI (1974); 23: RUDNAI (1973); 24: RUGGIERO 

(1991); 25: SCHALLER (1972); 26: SMUTS (1976); 27: SMUTS (1978); 28: SMUTS, HANKS and 

WHYTE (1978); 29: STANDER (1991); 30: STANDER (1992); 31: STANDER (1992); 32: STANDER and 

ALBON (1993); 33: VAN LAVIEREN and BOSCH (1977); 34: VAN ORDSOL (1982); 35: VAN ORDSOL 



(1984); 36: VAN ORDSOL, HANBY and BYGOTT (1985); 37: VILJOEN (1993) 
 
 ** When references from studies carried out during different 
periods were consulted, the earliest and latest dates are shown. 



 TABLE 2: Initial set of factors and levels of effect on lion 

distribution proposed by the authors to the lion-experts in the first 

Delphi questionnaire. 

 

FACTOR No effect 
on lions 

Slight 
effect on 

lions 

Some 
effect on 

lions 

Large effect 
on lions 

Total effect 
(no lions) 

AGRICULTURE     X 

HUMAN >25.000 /100x100 Km     X 

HUMAN <25.000 /100x100 Km X     

MAIN CATTLE AREAS     X 

SECONDARY CATTLE AREAS   X   

DISTANCE TO PARKS > 100 Km     X 

DISTANCE TO PARKS < 100 Km   X   

PLANT PRODUCTIVITY    X  

 
 



 TABLE 3: Changes of effects of human factors on lion density after 

considerations of experts' comments to Questionnaire 1. This table was 

submitted to experts as part of Questionnaire 2. 

 

FACTOR No effect 
on lions 

Slight 
effect on 

lions 

Some 
effect on 

lions 

Large 
effect on 

lions 

Total 
effect 
(no 

lions) 

AGRICULTURE     X 

HUMAN >25.000 /100x100 Km     X 

HUMAN <25.000 and >10.000 /100x100 Km      (X)-- ----------- --->X      

HUMAN <10.000 /100x100 Km X     

MAIN CATTLE AREAS     X 

SECONDARY CATTLE AREAS   X   

DISTANCE TO PARKS > 100 Km        X<--- ---(X)  

DISTANCE TO PARKS < 100 Km   X   

PLANT PRODUCTIVITY    X  

 
 (X)-------------->X 
 Old position                  New position 



 TABLE 4: Numerical values of human factors in reducing lion 

densities, reviewed after Delphi Questionnaire 1 and submitted to 

experts in Round 2. A linear scale between 0 and 100 % shows this 

effects as percentage of the expected 'natural' density according to 

plant productivity. 

 

 FACTOR  LEVEL  EFFECT (% Natural Density) 
 
0............50.........100 

Human population in 
100 x 100 km 

> 25,000 0 

 10,000-25,000 ............50 

 < 10,000 ........................100 

Cattle Main areas .10 

 Secondary areas .............50 

Distance from 
protected area 

0o long/lat ........................100 

 1o long/lat .....25 

 2o long/lat ..12 

 3o long/lat .6 

 4o long/lat .3 

 >4o long/lat 0 

Agriculture: Effect 
proportional 
to area, e.g.: 

100% Area 0 

 50% Area .............50 

 0% Area .........................100 

 



 
 
TABLE 5: Results of the sensitivity análisis of the model 
for lion abundante in Africa. 
 
 
 

Factor  -10% factor +10% factor 
Average 

Sensitivity
  

Effect 
(lions) 

Effect 
(%) 

Effect 
(lions) 

Effect 
(%) (%) 

Agriculture  75320 -0,16 75567 0,16 0,16 
Human population 72446 -3,97 76180 0,98 2,47 
Cattle  67718 -10,24 79074 4,81 7,53 
Distance to park 71099 -5,76 90091 19,4 12,59 
 



 FIGURE LEGENDS 

 

 FIGURE 1: Relationship between lion density (adults 

and subadults / 100 km2) and potential primary productivity 

expresed as Leaf Index (L.A.I.) according to the 

information on lion density contained in 34 studies on 19 

African lion populations Woodward et al. (19..)  L.A.I. 

database. 

 FIGURE 2: Potential lion density in the current 

maximum range (Nowell & Jackson, 1996) as expected 

according to potential primary productivity - lion density 

relationship. 

 FIGURE 3: Percentage of reductions in maximum habitat 

suitability resulting from human activities such as human 

population, cattle density, distance from protected areas 

and agriculture in 1ºx1º latitude-longitude squares within 

potential lion range. The scale indicates a reduction of 

maximum potential lion density (0% no reduction, 100% 

complete reduction). Crosses indicate the position of 

protected areas containing lions.  

 FIGURE 4: First lion distribution map obtained from 

the L.A.I. - density relationship and our first set of 

factors on lion density reduction by human factors. This 

map was submitted to experts in Delphi Round 1 to comments. 

 FIGURE 4: Second lion distribution map obtained from 

comments from the experts to Delphi Questionnaire Round 1. 

This map was submitted to experts in Delphi Round 2 to 

comments. 

 FIGURE 5: Final map of expected current lion densities 

after considerations of experts' comments to Questionnaire 

2. 

 
















