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1.1 Introduction and Background  
Since the 1990s agribusiness, increasingly producing for international markets, has become the main 

driver of deforestation globally. This global trend is accelerating with the steady growth and thus 

shifting diet patterns of middle-income countries and ambitious renewable energy targets of a 

number of countries. The market for palm oil for instance is growing at around 10% annually, and 

new plantations are most of the time established at the expense of tropical forests.  

Palm oil production has boomed over the last decades driven resulting in an expansion of the global 

oil palm planting area from 10 to 17 Million hectares between 2000 and 2012 and a number of 

studies (e.g. Gunarso, 2013; Koh et al. 2011; Miettinen et al., 2012) showed that a significant share 

of this expansion has come at the expense of tropical forests, notably in Indonesia and Malaysia, the 

current production centres. 

Some reasons for this strong expansion are the substantially higher oil yield of palm oil compared to 

other oilseeds – over 4 and 7 times greater than rapeseed and soy, respectively (Product Board 

MVO, 2010) – and its lower price, which has made it the primary cooking oil for the majority of 
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people in Asia, Africa and the Middle East (Carter et al., 2007; USDA-FAS, 2011). Schmidt & Weidema 

(2008) estimate that palm oil is today the “marginal oil”, i.e. a future increases in demand for 

vegetable oils will be primarily satisfied by palm oil rather than by other vegetable oils. 

This global development has also lead to major agribusiness investments in the Congo Basin 

countries. Based on surveys conducted between 2012-2013, Feintrenie (2014) found that agro-

industrial projects cover an area of approximately 1.5 M ha in the Congo Basin countries, ca. 300,000 

ha of which are located in Cameroon. About 85% of these investments in Cameroon are aiming at 

establishing   plantations of oil palm and, to a lesser extent rubber (Feintrenie, 2014), which is in line 

with the strong historical activity of the oil palm sector in the past (Ndjogui et al., 2014). Current oil 

palm plantation acreage is estimated at ca. 160,000 ha, which are composed by ca. 59,000 ha under 

industrial concessions and ca. 100,000 ha managed by smallholders including ca. 20,000 ha of 

smallholders working in outcropping schemes (Levang & Hoyle, 2012). It should be noted that 

experience showed that for different reasons an important share of these investment project remain 

in the planning phase and will not manifest in actual plantations development.  

1.2 Methodology 
Soil and climate are the basic resources for growth of any crop whereas topography is a good proxy 

for manageability of a mechanized production system, with the latter being particularly true for the 

oil palm. Hence, an optimal range and minimum and maximum values for oil palm growing 

conditions were defined according to four climatic, three soil and two topography indicators. 

The approach presented here is based on Liebig’s fundamental “Law of the Minimum”, which states 

that “a given factor can exert its effect only in the presence of and in conjunction with other factors” 

(Rübel, 1935). For instance, a soil may be rich in nutrients but these substances are useless if 

necessary moisture is lacking to sustain plant growth. Consequently, the overall suitability score 

reflects the score of that bio-physical variable which is least suitable for oil palm cultivation, e.g. 

overall suitability is zero if one or more variables are zero. It should be noted that in the following 

the term “suitable land” is used for all land that is suitable from a purely bio-physical viewpoint 

based on below criteria without any consideration of other sustainability or social criteria.  Social 

and environmental criteria are analysed in a separate mapping exercise. 

1.2.1 Bio-physical suitability 

Climate suitability 

Oil palm trees grow in warm and wet conditions. Four climatic factors are crucial for oil palm 

cultivation: the average annual temperature, the average temperature of the coldest month 

of the year, the annual precipitation and the number of months which receive less than 100 

mm of precipitation (Corley & Tinker, 2008).  Optimal temperature conditions range between 

24-33°C, and the average temperature of the coldest month of the year should not fall under 

15°C (Corley & Tinker, 2008). Further, the length of the growing period (LGP) for oil palm is 

mainly determined by the length of the period with sufficient moisture supply. Optimal 
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conditions for palm cultivation are 2000-2500 mm rainfall per year with a minimum of 100 

mm per month. On well drained soils annual rainfall of 4,000 mm is well supported, above 

this threshold diseases become more frequent and 5000 mm is considered the definite 

upper limit to oil palm cultivation. Yet, for since the highest rainfall in SW is 4,206 mm the 

potential effect of excess rainfall was not considered in this analysis. Oil palms are reported 

to be grown under precipitation conditions as low as 1000 mm per year (Yao & Kamagate, 

2010)  and up to five months of dry period. Irrigation schemes were not considered as a 

potential management option because for oil palm these schemes are still in the 

experimental phase only and not expected to become market-ripe soon. Data from the 

WorldClim database (Hijmans et al., 2005) available at 30 arc seconds (ca. 1km) re-scaled to 

30m resolution was used to compute climate suitability. 

Table 1: Thresholds used to reclassify climate data to climate suitability for oil palm. 

Climate criterion 

[unit] 
Threshold 

Suitabilit

y for Oil 

Palm 

Source for 

suitability 

classification 

Assumptions 

made 

Annual Precipitation 

[mm/m2 ]1  

<1000 0 A No irrigation 

1000-1250 1   

1250-1500 2 
 

 

1500-1750 3 
 

 

1750 – 2000 4 
 

 

2000 – 5000 5 
 

 

Number of dry 

months [monthly 

precipitation <100 

mm/m2]  

≥5 0 B, C No irrigation 

4 1 B, C  

3 2 
 

 

2 3 
 

 

1 4 
 

 

0 5 
 

 

Average Annual 

Temperature [° 

Celsius] 

 

<18;>38 0 B  

18-19.2; 36-38 1 
 

 

19.2-20.4; 35-36 2 
 

 

20.4-21.6; 34-35 3   

21.6-24; 33-34 4   

24-33 5   

Average temperature 

of the coldest month 

[° Celsius] 

<15 0 

B 

 

                          >15 5 
 

                                                 

1
 The lowest observed annual precipitation value in SW is 1971 mm/m

2
 and the highest is 4206 mm/m

2
. Scores 

lower than 4 therefore do not exist in SW 
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A: Hoyle, 2015, pers. Comm. Site suitability criteria provided from confidential source within 

Oil Palm industry. B: Corley & Tinker (2008) C: Yao & Kamagate (2010). Data Source: Hijmans 

et al., (2005) 

Soil suitability 

In general the oil palm is not a very demanding crop in terms of soil conditions. Basically, a 

good soil is one with little gravel, a texture that allows reasonable drainage, but has still 

retained plenty of exchangeable cations and contains a good level of soil organic matter 

(Corley & Tinker, 2008).  

 

Oil palm can thrive on a wide range of soils including relatively acid ferralitic and kaolinite 

soils which are very common in the South-West province, provided that adequate agronomic 

management is put in place in order to overcome the naturally poor nutrient availability of 

these soils (Vanlauwe et al., 2001). Since the scope of this project is on industrial plantations 

and similarly well-managed smallholder plantations the assumption was made that adequate 

agronomic practices will be applied.   

 

A number of soil conditions present in the SW region are problematic and are a priori non-

suitable:  

 Regularly water-logged soils, including floodplains and mangrove soils present in the 

coastal areas in the South West and South East of the SW region 

 Very gravelly sites mostly linked to recent volcanic activity mostly present at and 

around Mount Cameroon.  

 

However, ground truthing revealed that some of the water-logged soils have already been 

drained or are targeted for drainage and subsequent planting with oil palms. Since no 

further information is available at the moment as to the permanent constrains to apply a 

drainage scheme, the assumption was made that these soils can be taken under the plough 

in the long run. 

 

Volcanic activity occurred at various stages in history of SW Region and aged volcanic soils 

tend to be very fertile and hence dispose a potential for bearing oil palms. As it is not 

possible using available data to distinguish the latter from recent lava flows and thus gravelly 

sites, the assumption was made that all sites bearing signs of volcanic activity are suitable for 

oil palm planting.      

 

A map of the soil types considered in SW is provided in Figure 1 provides a full overview of 

the soil suitability ranking based on soil types.  
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Figure 1: Soil types identified in SW (left) and map legend (right).  

Source: Fölster, 1976 and  Muller, 1979. 
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Table 2: Classification of soils regarding oil palm suitability.  

Soil type Suitability 
for Oil Palm 

Source of soil 
map used 

Justification/Comments 

KAOLISOLS ON FINE-GRAINED, 
DEEP SAPROLITE 

5 A Deep soil layer, good nutrient 
availability 

MOD.ACID BROWN SOILS ON OLD 
VOLCANIC AREA 

5 A Good nutrient availability 

ACID RED KAOLISOILS ON OLDER 
BASALT 

4 A Assumption: high input man.; 
high fertilizer rates 

ACID YELLOW-BROWN KAOLISOLS 
(ON SANDS) 

4 A Assumption: high input man.; 
high fertilizer rates 

FERRALITIC SOILS 4 B  

HYDROMORPHOUS SOILS 4 A Future drainage possible 

KAOLISOLS ON FINE-GRAINED 
DEEPT/SHALLOW SAPROLITE 

4 A Varying thickness of soil layer 

MIXED KAOLISOLS 4 A   

KAOLISOLS ON DEEP SAPROLITE 
WITH ROCK OUTCROPS 

3 A Rock outcrop, reduced rooting 
space 

KAOLISOLS ON FINE-GRAINED, 
SHALLOW SAPROLITE 

3 A Shallow soil layer 

KAOLISOLS W VAR STRUCTURE & 
THICKNESS; ROCK OUTCROPS 

3 A  

COARSE MINERAL SOILS 1 B  

HYDROMORPHOUS FLOODPLAIN/ 
MANGROVE SOILS 

5 A Future drainage possible 

MANGROVE SOIL 5 A Future drainage possible 

RECENT VOLCANIC AREA 5 A High soil fertility on aged 
volcanic soils 

Sources: A: Fölster, 1976; B: Muller, 1979; C: Corley & Tinker, 2008 

 

Topographic suitability 

Steep slopes restrict oil palm cultivation in different ways. They increase planting, 

maintenance and harvesting costs; shallow soils imply weak anchorage of the plants and 

surface runoff of fertilizers; and topsoil erosion of exposed sites are commonly associated 

with sloping land. Ideal conditions can be found on flat areas with 0-12 percent slope 

inclination - but palms can successfully be grown on slopes of up to 23 percent. The 

common opinion at present is that slopes above 60 percent should not be planted at all.  

Furthermore, in tropical regions, elevation is strongly correlated to temperature, with a lapse 

rate being around -6°C per 1000 m and elevation is also often associated with slope 

inclination. We use data from the NASA Shuttle Radar Topography Mission (SRTM; 

http://www2.jpl.nasa.gov/srtm/) with a 1 sec (ca. 30 m) raster grid cell size to calculate both 

elevation and slope.  

Terrain ruggedness (aka terrain roughness, surface roughness) is commonly used as an 

explanatory variable in Earth sciences (Grohmann et al., 2011). Ruggedness chiefly 

http://www2.jpl.nasa.gov/srtm/
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determines costs of road construction and thus accessibility of potentially suitable sites. 

Various approaches exist to estimating terrain ruggedness (Cooley, 2015), and the present 

task the relative topographic position index was preferred. Relative topographic position 

(also called the Topographic Position Index) is a terrain ruggedness index and a local 

elevation index, where topographic position of each pixel is identified with respect to its local 

neighbourhood as per equation 1 (Jenness, 2002). The resulting index ranges from 0 to 1 and 

is useful for identifying abrupt landscape patterns and boundaries, both of which influence 

the costs of infrastructure expansion. 

 (𝐷𝐸𝑀10𝑥10) − 𝑚𝑖𝑛𝐷𝐸𝑀) ⁄ (𝑚𝑎𝑥𝐷𝐸𝑀 −𝑚𝑖𝑛𝐷𝐸𝑀)           Equation 1 

 

where DEM10x10 is the DEM smoothened over a 10x10 (300m) pixel window, 

minDEM is the minimum elevation found in this 10x10 pixel window, and maxDEM is 

the maximum elevation found in this 10x10 pixel window.     

Figure 2 shows terrain ruggedness for the SW region with a zoom into the north-eastern part 

of Nguti to allow for better recognition of terrain patterns and Table 3 presents all suitability 

criteria and thresholds used to bin data into suitability classes. 

It should be noted that no empirical values could be found in the relevant literature to bin 

the resulting ruggedness index data into relevant oil palm suitability information. Instead, a 

visual comparison with the closely related slope suitability was made and the cut-off value 

for suitability hence set at a relative topographic position index >0.6 (see Table 3). In order 

to account for the associated uncertainty of this approach, a sensitivity analysis was 

conducted by constructing two combined suitability maps, one with and one without terrain 

ruggedness.       
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Figure 2: Terrain ruggedness for the SW region (left) and a zoom into the North-Eastern corner of 

Nguti.  
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Table 3: List of topography criteria and thresholds applied for suitability assessment. 

Topography criterion [unit] Threshold Suitability for Oil Palm Source for suitability classification 

Elevation 

[m]  

>1500 0 

A 

1280-

1500 
1 

1050-

1280 
2 

850-1050 3 

500-850 4 

0 – 500 5 

Slope rise  

[percent]  

>60 0 

A 

50-60 1 

38-50 2 

23-38 3 

12-23 4 

0-12 5 

Terrain ruggedness [Index 

ranging from 0-1] 

>0.6 0 

D 

0.48-0.6 1 

0.36-0.48 2 

0.24-0.36 3 

0.12-0.24 4 

0-0.12 5 

A: Hoyle (2015): pers Comm.  Site suitability criteria provided from confidential source 
within Oil Palm industry. D: Thresholds defined based on similar patterns with slope 
suitability 

1.2.2 Available land considering competing land uses 

Besides bio-physical realms, legal dispositions have an important influence on future oil palm 

development. The forest law of Cameroon recognizes permanent forest areas (“Domaine 

Forestier permanent”).  These are areas that have been allocated to forest concessions, 

Council Forests, or to different conservation practices (National Parks, Wildlife Sanctuaries, 

Forest Reserves, etc.).  Regardless the actual use, they are destined to remain forest and 

should not be cleared and used for agricultural use such as cultivation of oil palm. Forest 

Concessions are allocated by the state for a period of several decades and are therefore 

considered to be non-convertible to oil palm plantations. Community forests are part of the 

“Domaine Non-Permanent” but for the duration of their contractual existence, they are not 

accessible for Oil Palm plantations. 

Figure 3 shows the location of Permanent Forests (existing or proposed Forest Management 

Units and Council Forests), Community Forests and the SGSOC (Herakles Farms) leasehold in 

SW and inside Nguti. One concession (UFA 11-007) is not allocated and it is reported to be 



  

 

Mapping Oil Palm Suitability Protocol Annex 1  P a g e  | 10 

unlikely to be allocated, given that it partly overlaps with the SGSOC leasehold. Therefore, 

UFA 11-007 is not considered to be part of the permanent forest areas for this analysis.     

 

Figure 3: Map of land allocations made din South West Region and Nguti.  

Data source: WRI Forest Atlas - http://cmr-data.forest-atlas.org/  

http://cmr-data.forest-atlas.org/
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1.3 Results 

1.3.1 Climate suitability  

The temperature criteria presented in Figure 4, mean annual temperature (top left map) and 

temperature of the coldest month (top right map) limit oil palm cultivation only in locally 

restricted areas. This limitation is linked to the elevation and the associated lapse of 

temperature on Mt. Cameroon, in the Bakossi Mountains and on Mt. Manengouba. The total 

amount of annual rainfall is not a limiting factor in any place in SW. That being said, the 

distribution of the rainfall over the year does severely limit suitability for oil palm. Except for 

a narrow stretch along the coast the better part of SW is characterized by a marked dry 

season of 3-4 months, thus reducing suitability in ca. 80% of the region.          

  



  

 

Mapping Oil Palm Suitability Protocol Annex 1  P a g e  | 12 

  

Figure 4: Suitability for oil palm cultivation in SW according to mean annual temperature (top left), 

temperature of the coldest month (top right), annual precipitation (bottom left), and the seasonal 

distribution of the rainfall (bottom right) ranging from 5 – very suitable to 0 - not suitable.  

Data source: Hijmans et al., (2005) 

1.3.2 Soil suitability 

Soils do not make oil palm cultivation impossible at any given place in SW. Soil is a 

somewhat limiting factor in the Bakossi Mountains (centre-south) due to frequent rock 

outcrops and on the coarse mineral soils around Mt. Manengouba in the east of SW. In the 

northern part of SW shallowness of soils might to some extent hamper oil palm cultivation. 
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Figure 5: Soil suitability in SW. 

1.3.3 Topographic suitability 

Unfavourable topography is a common limiting factor in SW. Whereas elevation above 

1500m is restricted to Mt. Cameroon in the South and the mountainous area in the east of 

the region (top-left image in figure 6), sloping land is common in the major part of SW, 

except for the floodplains at the coast (top right image of figure 6). Terrain ruggedness, by 

contrast, is an omnipresent factor and it is particularly present in the mountainous areas 

(bottom left image of figure 6).     
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Figure 6: Suitability for oil palm cultivation in ranging from 5 – very suitable to 0 - unsuitable 

according to elevation (top left), slope (top right) and terrain ruggedness (bottom left).  
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1.3.4 The combined suitability map  

Overall suitability in SW is higher in the coastal areas, notably in a narrow strip ranging along 

the coast and decreases rapidly as one moves away from the coast into continental climate. 

Mountainous areas in the South, the centre and in the east of SW are unsuitable in 

independent of whether or not terrain ruggedness is considered in the analysis. However, 

large differences occur on a finer scale of resolution between the two maps: Considering 

terrain ruggedness actually leaves only small patches of land with high suitability (see Figure 

7), whereas the map version without consideration of terrain ruggedness delimits bigger 

continuous areas as suitable.    

Area statistics on the suitability map for different sub-regions (areas outside the permanent 

forest domain; areas within the SGSOC leasehold) are presented in section 3.5.   

  

Figure 7: The combined suitability map without (left) and with consideration of terrain suitability 

(right).   

 

1.3.5 Available land considering competing land uses 

The combined suitability maps presented in section 3.4 were overlaid with administrative 

boundaries and the concessions as presented in section 2.2. The boundaries of the SW 

region and the Nguti Council Area are considered in terms of administrative boundaries; 
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further, areas outside permanent forest areas and within the SGSOC leasehold were also 

assessed in terms of suitability for oil palm.  

Table 4: Area of suitable land not considering terrain ruggedness in SW and Nguti outside 

attributed permanent forest areas (protected areas, forest concessions, council forests) and 

community forests and inside the SGSOC leasehold areas.   

 Suitability for Oil Palm (0 = unsuitable, 5 = highly suitable   

 0 1 2 3 4 5 Total 

suit (ha) 

Total 

suit 

(%) 

SW Region (total) 412,925 1,276,378 674,090 102,479 19,988 4,432 2,077,367 83% 

SW not legally allocated to 

defined forest use 

       157,013  

 

       730,142 

 

 489,051 

 

   82,096 

 

   15,604 

 

4,349 

 

1,478,258 

 

89% 

Nguti Council Area 10,186 183,369 11,303 0 0 0 194,672 95% 

Nguti not legally allocated 

to defined forest use 

       4,601  

 

   102,275  

 

    9,720 

 

0 0 0 182,853 96% 

SGSOC leasehold within 

SW 

46 9,326 9,635 0 0 0 18,961 100% 

SGSOC leasehold within 

Nguti  Council Area 

12 7,551 978 0 0 0 8,529 100% 

 

Table 5: Area of suitable land considering terrain ruggedness in SW and Nguti outside attributed 

permanent forest areas (protected areas, forest concessions, council forests) and community forests and 

inside the SGSOC leasehold areas.   

 Suitability for Oil Palm (0 = unsuitable, 5 = highly suitable   

 0 1 2 3 4 5 Total suit [ha] Total 

suit 

[%] 

SW Region (total) 3,130,445 1,533,841 459,419 23,690 235 0 2,017,185 39% 

SW not legally allocated to 

defined forest use 

2,936,589 1,211,769 412,397 21,776 223 0 1,646,165 36% 

Nguti Council Area 33,068 166,236 5,557 0 0 0 171,793 84% 

Nguti not legally allocated 

to defined forest use 

30,233 157,689 5,116 0 0 0 162,805 84% 

SGSOC leasehold within SW 3,291 11,513 4,200 0 0 0 15,714 83% 

SGSOC leasehold within 

Nguti Council Area 

1,421 6,685 433 0 0 0 7,119 83% 

 

1.4 Literature review: The link between bio-

physical suitability and yields 
Basic indications of potential Fresh Fruit Bunch (FFB) production can be provided by a 

comparison of actual yields with records of highest recorded yields; the difference between 

the two indicates the scope for yield intensification. However, this data is often specific to a 

site and/or a year and it is not available for regions where oil palm has not been grown in 

the past. 
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Modelling of oil palm potential yields has experienced increased interest in recent years with 

the much anticipated expansion of oil palm into marginal and degraded lands in SE-Asia to 

spare forest lands (Gingold et al., 2012). Against this backdrop, crop models can inform 

about the potential FFB yield and thus potentially economic viability of establishing oil palm 

plantations on land currently occupied by other uses.  

Without recorded history of oil palm production, the use of simulation models offers a viable 

way to assess potential and attainable growth and yield (van Ittersum et al., 2013). A number 

of models are available to simulate oil palm production with different methodology and 

varying degrees of input data demand for parameterization and running of the model.  

One fundamental differentiation can be made between probabilistic (aka statistical) models, 

which relate an observed value with one or several explicative factors and process-based 

models which aim at reproducing the growth process in all details. Whilst the latter allow for 

greater flexibility and often more explicative power, they are also more data hungry in terms 

of calibration of the model for a specific site.      

The first mechanistic oil palm model, OPSIM, was developed by Van Kraalingen et al. (1989). 

It simulates potential growth and yield based on radiation and assumes no other production 

limitations. To run the model, measurements on vegetative development are necessary. 

OPSIM’s demand for crop data is similar to that of another oil palm model, SIMPALM 

(Dufrene et al, 1990), which was parameterized for oil palm production in Africa. A recent oil 

palm growth model OPRODSIMv1 is able to simulate the growth of oil palm from the day of 

planting (Henson, 2009). OPRODSIMv1 is a detailed daily time step model, which simulates 

growth based on solar radiation, and growth is limited by temperature stress, vapour 

pressure deficit and water availability. Essentially, OPRODSIMv1 is demanding in terms of 

daily weather input (solar radiation, net radiation, humidity or vapour pressure deficit, air 

temperature, actual to potential evapotranspiration ratio, rainfall and wind). Combres et al. 

(2013) developed a site-specific model to investigate flowering dynamics, intended to serve 

as a management decision tool. However, due to the need for high accuracy to assess 

flowering dynamics a large database is necessary to estimate cultivar and plantation 

characteristics (Combres et al., 2013).  
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Table 6: Overview of oil palm productivity models, growth factors being taken into account and 

data requirements. 

Model name 

(Source) 

Short Model description Growth-factors 

taken into 

account 

Data requirements 

PALMSIM 

(Hoffmann et 

al., 2014) 

Assumes linear relationship 

between solar radiation and 

bunch production 

 Plant-available 

solar radiation 

 Latitude 

 Slope 

 Azimuth 

 Monthly cloudiness index 

ECOPALM 

(Combres et al., 

2009) 

Process-based model; thermal 

time (day degrees) are main 

driver of photosynthetic 

production and FFB 

development; day length steers 

timing of FFB development; 

time resolution is one month 

 Thermal time 

(days x 

temperature) 

 Day length  

 

 ≥ 6 years of past thermal 

time data needed for 

calibration 

 Day length 

 

OPSIM 

(Van Kraalingen 

et al., 1989) 

Modelling yields under ideal 

situation; no water stress 

considered 

 Plant-available 

solar radiation 

 Daily solar radiation 

data 

SIMPROD 

(Dufrene et al., 

1990) 

Linear relationship between 

solar radiation and FFB 

production; water vapour 

pressure and mineral nutrition 

not taken into account 

 Plant-available 

solar radiation 

 Daily solar radiation 

data 

OPRODSIMv1 

(Henson, 2009) 

Process-based model with high 

input data demand  
 Solar radiation 

 Temperature 

stress 

 Vapour 

pressure deficit 

 Water 

availability 

 Solar radiation 

 Net radiation 

 Humidity/vapour 

pressure deficit 

 Air temperature 

 Ratio of actual/pot. 

evapotranspiration  

 Rainfall 

 Wind (all data on 

daily time resolution) 

EPIC  

(Williams & 

Singh, 1995) 

A general (global and spatially 

explicit) process-based crop 

model (at IIASA EPIC is pre-set 

up with default global data) 

 Thermal time 

 Solar radiation 

 Temperature 

stress 

 Vapour 

pressure deficit 

 Nutrient 

availability 

 Solar radiation 

 Humidity/vapour 

pressure deficit 

 Air temperature 

 Ratio of actual/pot. 

evapotranspiration  

 Rainfall 

 Wind speed 

 Soil nutrient content  
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1.5 Discussion and conclusion 
Overall suitability for oil palm in SW is high along the coast and rapidly decreases as one 

moves north away from the coast. This is linked to the climatic conditions, in particular the 

dry season of several months which is the pre-dominant climatic regime in the SW region. 

Further research should address the potential role of climate change, which could potentially 

lead to a longer dry season and thus lower oil palm suitability in SW.   

Against this backdrop, irrigation of plantations applied during the dry season is one potential 

technique to mitigate the water stress on palms and thus enhance suitability and potential 

yields. Field trials with irrigation of oil palm plantations exist in West Africa and yield 

promising first results (Beveridge 2013, personal communication). However, installation of 

irrigation facilities demands a substantial capital investment and the literature is inconclusive 

about the general economic viability of oil palm irrigation (Corley & Tinker, 2008; Palat et al., 

2008).      

That said, the present study has two potential shortcomings regarding the evaluation of 

water availability for oil palms. First, high ground water tables could locally substitute for 

missing rainfall during the dry season. This could be particularly true for the coastal 

floodplains in the south of SW Region. However, given that the oil palm is very sensitive to 

even temporary flooding and thus reduced oxygen availability (Corley & Tinker, 2008), a 

water management system consisting of drainage ditches and sluices needs to be in place to 

keep the water table at a constant plant-available level without risking damage to the roots 

of the palms. Second, continuous cloud cover present in SW could reduce the water deficit. 

Palms consume most water for the photosynthetic process, which in turn is fuelled by solar 

radiation. Hence, conditions of important cloud cover during the dry season, would reduce 

water needs and thus ease the water deficit of palms. Both potential factors, high water 

tables and permanent cloud cover were not taken into account in this study due to a lack of 

data.             

Bio-physical suitability is one important determinant for yields to be expected from oil palm 

plantations in the regions and thus economic viability of these plantations. That said, many 

more factors such as prices of land, labour and a number of other production factors need to 

be taken into account to assess the economic viability of oil palm plantations and thus 

potential for expansion in the region.  

A first step to assessing the economic viability and thus potential for expansion would be the 

calculation of yields based on the suitability maps. If the user aims for a model which is 

consistent with the oil palm suitability map presented in this study a complex process-based 

model like EPIC is to be preferred. This model type is able to capture all major relevant 

production factors, including the effect of the marked dry season in SW and soil nutrient 
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availability. However, given that the main constraining factor identified is the marked dry 

season of three months and more, it is recommended to use a model which takes into 

account water availability on a high temporal resolution such as the OPRODSIM model. 

Alternatively, a simpler approach would be to use recorded yield data which is considered to 

be close to the potential achievable yield in SW and to scale it using the suitability map as 

described in section 4.        

In a next phase of this project, a strong recommendation of this report is to test these 

different approaches to yield modelling based on higher resolution biophysical suitability 

criteria, where possible being guided by recorded yield data, to explore which approach is 

practicable and gives reasonable accuracy.  Such yield models could generate valuable 

inputs to economic analyses of oil palm suitability in a given site. Further, oil palm is only one 

of the crops whose acreage is expected to expand in the coming years. Cocoa is another 

dynamic supply chain whose production in Cameroon is on the rise since several years. The 

next phase of the project might therefore expand its mapping and yield modelling activities 

onto further crops.   
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