
Article

Not peer-reviewed version

Assessing Wetland Ecosystem

Services in a Biosphere Reserve in

South Africa Through Citizen

Science

Khangwelo Musetsho 

*

 and Munyaradzi Chitakira

Posted Date: 16 November 2023

doi: 10.20944/preprints202311.1055.v1

Keywords: wetland; ecosystem services; land cover; biodiversity; sustainability; citizen science

Preprints.org is a free multidiscipline platform providing preprint service that

is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons

Attribution License which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

https://sciprofiles.com/profile/1726259
https://sciprofiles.com/profile/453878


 

Article 

Assessing Wetland Ecosystem Services in a Biosphere 
Reserve in South Africa Throught Citizen Science 

Khangwelo Musetsho 1,* and Munyaradzi Chitakira 2 

1 University of South Africa; dmusetsho@naledzi.co.za 
2 University of South Africa; chitam1@unisa.ac.za  
* Correspondence: dmusetsho@naledzi.co.za; Tel.: +2783 410 1477 

Abstract: Wetland ecosystems provide valuable services to human beings, but they are also among the most 
threatened ecosystems in the world (1). Sixteen ecosystem services are identified through the South African 
Water Research Commission’s Wet-Health Tool (2). This study sought to establish which of these ecosystem 
services are highly ranked/rated by the community members living in the Soutpansberg area in South Africa. 
This area is a strategic water source/watershed. The area is rich in biodiversity and is also experiencing 
competing administrative jurisdictions: the local traditional leadership and the municipal council. This study 
also sought to determine the influence of age, education status, employment status, and family income, among 
other demographic factors, on how people view the importance of services derived from wetlands. It also 
sought to establish whether people in urban settings view the ecosystem services obtained from wetlands 
similarly to people in rural settings. A literature review was conducted to understand the wetland ecosystem 
services and how communities benefit from these services. A close-ended questionnaire was used to collect 
data for the current study, which was circulated among the villagers around the wetlands, particularly those 
living close to the wetlands. One hundred and sixteen responses from the study were recorded. Food for 
livestock was ranked the greatest benefit or service derived from the wetlands rated by 82% of the participants, 
followed by the provision of cultivated foods at 60%, provision of water for human use at 58%, provision of 
harvestable resources at 42% and erosion control at 38% completes the top 5 ranked ecosystem services in the 
area. The study concluded that the participants living in rural areas had greater awareness of wetlands’ 
ecosystem services than their urban counterparts. 

Keywords: Wetland; ecosystem services; land cover; biodiversity; sustainability; citizen science 
 

1. Introduction 

In a rapidly changing global environment, a careful understanding of the relationship between 
ecosystem services (ESs) and human well-being (HWB) is central to sustainability (3). This is 
compounded by the understanding that the environment is dynamic, changes all the time, and that 
researchers may not have unearthed everything there is to know about the environment; thus, 
knowledge about what researchers know may change rapidly (4,5). Wetland ecosystems have been 
the subject of various research discoveries and will continue going into the future (6).  

Despite making only about 6% of the planet’s surface, wetlands are among the planet’s most 
productive ecosystems and provide a significant number of ecosystem services (1,7–10). Scholars 
such as Cheng et al., (2022) define ecosystem services as the benefits humans receive directly or 
indirectly from ecosystems. The services provided by wetlands are classified as provisioning, 
regulating, cultural, and supporting services, all of which are provided to human beings for free (12–
14).  

Holistically, wetland ecosystems provide these services for the benefit of human beings and 
critical habitats for various species (3). They serve as natural filters for waste as they trap dense 
materials that would otherwise pollute running water and make it harder to clean; hence, they are 
considered a critical agent in maintaining water quality. Wetlands offer natural carbon storage, and 
by permanently absorbing and storing atmospheric carbon dioxide through natural sinks, they 
mitigate the effects of climate change (15–17). Wetlands can also boost resistance to drought, floods, 
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and damage caused by extreme weather conditions; considering expected future changes in 
hydrological patterns due to global climate change, they thus are important in achieving the United 
Nations Sustainable Development Goals (SDGs) (18–23). 

For South Africa specifically, although the exact figures vary from time to time, wetlands surface 
area could be approximately 29,000 km2, accounting for just around 2.4% of the total land area (24–
26). They are thus a critical component for rural communities’ livelihoods in South Africa, Southern 
Africa and the whole world (13,18,27); this is so because the majority of people in Southern Africa 
live in rural regions; thus, natural resources are critical to their livelihoods. Scholars such as Dalu and 
Chauke (2020), Ferreira et al., (2023), Jaramillo et al., (2020) and Sinthumule & Mudau (2019) already 
hinted that evidence exists, confirming that many people in South Africa rely on wetlands for 
subsistence; thus, there is an urgent need to analyze and anticipate the sustainability of various 
services that these wetlands provide, if this is to be maintained, particularly in rural areas, and for 
those wetlands that are outside of protected areas. 

According to Sinthumule and Netshisaulu (2022), rural people depend on wetland water more 
than those in urban areas. Wetlands in rural regions with poor service delivery offer a variety of 
goods and services as well as a range of direct-use values essential for supporting human lives and 
livelihoods. This assertion is supported by a study conducted in the Hlabathi administrative region 
by Pantshwa and Buschke (2019), which found that many residents rely on wetlands for their daily 
water needs because 71.8% of the municipal area lacks access to piped water. Similarly, the residents 
of the Duthini village in the Limpopo Province of South Africa rely on the wetlands for drinking 
water because the municipal taps are dry throughout the year. 

Despite all the benefits that scholars have identified worldwide, most wetlands degrade because 
of anthropogenic activities, poverty, and population growth. Wetlands are drained and turned into 
settlements to keep up with population growth that is increasing rapidly in South Africa (30). 
Furthermore, as the population increases, the demand for food and settlement increases, which drives 
up agricultural productivity and increases the amount of land that may be used for cultivation. 
Human settlement along the wetland areas results in the clearance of the natural wetland vegetation 
(14,31,32).  

Wetlands rank among the very fragile and most threatened ecosystems in South Africa, which 
are continuously being degraded and poorly managed (33,34). Wetlands predominately exist on 
communal land in South Africa, where everyone can use common-pool resources and exploit the 
wetland (29). These wetlands are communal lands that rural communities consider very valuable as 
they benefit more from these systems than the government, which ideally should provide basic 
services, Pantshwa and Buschke (2019). 

The objective of this study was to conduct a thorough assessment of the services that the 
community derive from the wetlands, using citizen science or knowledge from the community 
members themselves to develop management options for the wetlands. Due to the increase in human 
population and associated developments in the area, the wetland may have been subjected to 
considerable land-use changes over the past decades, accelerating alterations in the provisioning of 
ecosystem services (35). Still, unfortunately, this has never been quantified or researched in detail at 
a local scale to advise on policy or regulatory frameworks backed by facts from the people on the 
ground.  

Wetlands provide a variety of ecosystem services, and not all wetlands provide the same 
ecosystem services (36). A detailed assessment of each wetland and its ecosystem services is 
important to determine the required management level where necessary (37). Individual wetland 
areas differ with regard to their characteristics, contexts, and degree to which they supply different 
ecosystem services to society. They also differ according to the level of use (3). Thus, society may 
deem some wetland/riparian areas more important. An assessment and comparison of perceptions 
by community members on wetland ecosystem service delivery is important because the level of 
understanding and concerns of the community members also determines the level of effort required 
in the formulation of policy or management options for the wetlands, especially for wetlands that are 
in rural areas and outside protected environments.  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 November 2023                   doi:10.20944/preprints202311.1055.v1

https://doi.org/10.20944/preprints202311.1055.v1


 3 

 

2. Study Area  

The study area falls within a designated critical biodiversity area, a portion of the Vhembe 
Biosphere Reserve (33), situated in Thulamela Local Municipality of Vhembe District Municipality, 
in Limpopo Province, South Africa (Figure 1). This area has been identified as a strategic water source 
area (38), which is to be protected in line with the National Water Security Framework 
recommendations (39). According to StatsSA (2022), an average household in the study area 
comprises of four individuals.  

 
Figure 1. Location map of the study area. 

Seven wetland ecosystems identified in the study area are located in Sambandou, Tshifudi, 
Tshitavha, Tshaulu, Mahunguwi and Thohoyandou. These wetlands fall in an area under the 
competing jurisdictional authority of the Thulamela Local Municipality and the Mphaphuli 
Traditional Authority. This area forms part of the Soutpansberg Mountains, a renowned area of 
endemism and a strategic water source for surface and groundwater (33). The area has a very high 
unemployment rate, estimated at 44% (41), with almost 54% of households headed by women and 
an average household size of five people. Only 26% of the population has piped water inside their 
dwellings (40). 

The intertropical convergence zone primarily influences the area’s climate (35). Rainfall 
distribution in the area is classified as unimodal, with a rainy season predominantly between October 
and January (42). The average annual rainfall is between 200 and 400 mm (43).  

3. Materials and Methods 

3.1. Review of secondary information 

A literature review was conducted to understand the wetland ecosystem services, how 
communities benefit from these services, how some of these services contribute to the achievement 
of Sustainable Development Goals, and the management of wetlands ecosystem services, especially 
in rural areas in South Africa, Southern Africa and the world over. The literature review provided an 
understanding of the various services, ranging from provisioning services, regulating services to 
cultural services. It also aided the researchers to appreciate what other areas other than the study area 
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are experiencing around wetlands ecosystem services. The outcome included insight into the 
challenges that lead to the deterioration of the ecosystem services, including how other areas have 
developed management options for managing these services going into the future.  

3.2. Research Design  

Research designs specify the strategy and procedure used to collect, align and analyze the 
research question hypotheses, variables, and data collection methods. It also outlines the analytical 
techniques relative to the data type or information that should be collected in order to answer the 
research question/s (44,45). The design used in this research is descriptive, inferential (using T-test 
statistics), and correlational (using crosstabulation associations).  

3.3. Target Population, sampling, and sample size  

The Mphaphuli communities living near wetlands were the target groups for this study. These 
included Mahunguwi, Tshitavha, Tshifudi, Tshaulu, Thohoyandou, Makwarela and Sambandou. 
Stats SA (2017) states these villages have a combined population of 77216 and a surface area of 56.66 
km2.  

Not all people from these villages stay along or close to wetlands; hence, purposive sampling 
was used to identify respondents to questionnaires prepared for the study. One hundred and sixteen 
(116) respondents from the study were recorded, where 20 were recorded at Tshifudi, 20 at Tshitavha, 
ten (10) at Tshaulu, 26 at Thohoyandou, 20 at Sambandou and 20 at Mahunguwi. Households from 
the seven villages were selected using a purposive sampling approach. In homes with no one to 
answer the questionnaires, the researcher returned to the household at a different time (later that 
same day or the following weekend). If still no response was obtained, another household was 
selected. 

The researchers obtained permission to conduct this research from the local chiefs at all seven 
villages or municipal representatives. The Mphaphuli Traditional Authority, where all seven villages 
belong, also granted permission for the study. After getting permission in June 2022, primary data 
was collected using interview-administered questionnaires between July and August 2022.  

3.4. Research instruments and data collection method 

A questionnaire with closed questions was designed to collect data for the current study. Some 
of the questions emanated from a study conducted by (46), where wetlands were one of the land 
covers that showed signs of reduction over the years, leading to questions about the associated 
implications on wetland ecosystem services.  

The instrument used to gather information from the participants was a questionnaire with fully 
structured questions inviting responses on a Likert scale with five (5) options (strongly disagree, 
strongly agree, disagree, agree & neutral). Fully structured questions ensured standardization of the 
responses and saved time during analysis. Participants had to select their best answer for each 
question, and in certain sections, this was on a 5-point Likert scale ranging from 1 = strongly disagree 
to 5 = strongly agree. This questionnaire consisted of the following sections; section 1 (respondents’ 
biographic information), section 2 (additional information about the respondents), section 3 (wetland 
health and ecosystem services) and section 4 (suggestions on wetland health and ecosystem services 
maintenance). 

The questionnaire used to collect data in this study contained both fixed responses and open-
ended questions. Fixed-response questions were used to ensure the precision of responses from 
respondents, whereas open-ended questions were used to allow participants to express themselves 
in their own words.  

The questionnaires were designed to collect socio-demographic and economic characteristics, 
respondents’ knowledge of wetland ecosystem services, and the indigenous knowledge and practices 
prevalent in the area. Likert-type questions were limited to five points, using a rating scale to measure 
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respondents’ attitudes. Questionnaires were first written in English and then translated into 
Tshivenda by the author.  

The Tshivenda version of the questionnaires was then translated back into English by the 
researcher. The questionnaires were pre-tested on six (6) respondents from Tshitavha (3) and 
Sambandou (3) villages. This pre-testing was essential to confirm that the questions were 
unambiguous. The pre-testing revealed rephrasing or reorganizing the questionnaire was required 
since specific questions needed clarification or simplifying. 

3.5. Data Analysis 

The collected data was organized and analyzed descriptively using SAS and SPSS v.21.0 
software packages to identify descriptive and inferential associations. Descriptive statistics were 
presented as frequencies, expressed as percentages, and all associations between pairs of categorical 
variables were established using Pearson’s chi-squared test. All inferential statistics were interpreted 
at a 0.05 (5%) level of significance. With a cut-off point of 0.7, Cronbach’s alpha was used to test for 
internal consistency and factor analysis was used for data reduction.  

For the T-statistic associations with a defined null hypothesis, which said the mean answer for 
each of the questions where the Likert scale was used should be equal to 3 (mid-point of all answer 
options) given that Strongly Agree = 5, Agree = 4, Neutral = 3, Disagree = 2 and Strongly Disagree = 
1). A one-sample t-test was done to test the distribution of the mean for all such constructs. T(p) is 
the t-test static relating to the mean of 3, and the p-value is from the critical statistic. The p-value is 
the probability of observing a difference due to chance. The rejection criteria where a p-value smaller 
or equal to the level of significance was set at 5% = 0.05 throughout. For a specific question, if the null 
hypothesis is rejected, it implies significant statistical association either in agreement with the 
construct and if the mean was greater than three (3) or in disagreement if the mean was less than 3. 

Cross Tabulations (Crosstab) are used to determine statistical interrelationships and interactions 
between variables (under the null hypothesis of statistical independence) and are simply data tables 
that present the results of the entire group of respondents as well as results from sub-groups of survey 
respondents. This form of analysis also helps determine the form of a relationship between two 
categorical variables or the domains themselves.  

The chi-square test allows for testing of the significance of the relationship; that is, “it tests the 
goodness of fit”. Chi-Square is a test or statistic used to decide in the crosstab. The chi-square test, as 
well as the accompanying p-value, are derived through parametric / ANOVA (if data is continuous) 
or non-parametric / Kruskal-Wallis (KW) (if data is categorical).  

The Kruskal-Wallis H test was used as data was categorical (sometimes also called the “one-way 
ANOVA on ranks”). It is a rank-based non-parametric test that can be used to determine if there are 
statistically significant differences between two or more groups of an independent variable on a 
continuous or ordinal dependent variable. It is considered the non-parametric alternative to the one-
way ANOVA and an extension of the Mann-Whitney U test to allow the comparison of more than 
two independent groups. As the Kruskal-Wallis H test does not assume normality in the data and is 
much less sensitive to outliers, it can be used when these assumptions have been violated, and using 
a one-way ANOVA is inappropriate.  

In a non-parametric test, the null hypothesis is that the two populations are equal; this is often 
interpreted as the two populations being equal in terms of their central tendency (distribution). The 
Kruskal-Wallis test finds a significant difference if the p-value is less or equal to the level of 
significance (=0.05); hence, when the hypothesis is rejected, just like in Anova, an effect is postulated. 
Significant p-values are highlighted in green, and the tests are done per constructs as grouped by the 
four (4) sections. In respect of the Kruskal Wallis test, it must be noted that if one finds no significant 
difference, this does not imply that the samples are the same; it must rather be taken to mean the test 
was inconclusive. 
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3.6. Validity and Reliability  

Validity refers to the appropriateness and accuracy as applied to a research process. It is 
premised on the following questions: a) Does the investigation provide answers to the research 
questions for which it was undertaken? b) If so, does it provide these answers using appropriate 
methods and procedures? Reliability refers to the quality of a measurement procedure that provides 
repeatability and accuracy (45). 

To maintain reliability, the researchers used the same procedure to obtain the results. Reliability 
was increased by ensuring that leading and subjective questions were avoided. The consistency of 
the results across items was measured with Cronbach Alpha. The data was analyzed using 
Cronbach’s alpha coefficient to test for internal consistency. The alpha coefficient can range from 0 to 
1, with values of 0.60 to 0.70 deemed the lower limit of acceptability (47–49). 

WET-EcoServices Version 2 includes 16 different ecosystem services, namely flood attenuation, 
streamflow regulation, sediment trapping, phosphate assimilation, nitrate assimilation, toxicant 
assimilation, erosion control, carbon storage, biodiversity maintenance, provision of water for human 
use, provision of harvestable resources, food for livestock, provision of cultivated foods, cultural and 
spiritual experience, tourism and recreation and lastly education and research. 

4. Results and Discussions 

The Mphaphuli communities living near wetlands were the target groups for this study. These 
included Mahunguwi, Tshitavha, Tshifudi, Tshaulu, Thohoyandou, Makwarela and Sambandou. 
According to Stats SA (2017), these villages have a combined population of 77216. Purposive 
sampling was used to identify respondents to questionnaires prepared for the study. One hundred 
sixteen (116) respondents from the study were recorded, where 20 were recorded at Tshifudi, 20 at 
Tshitavha, 10 at Tshaulu, 26 at Thohoyandou, 20 at Sambandou and 20 at Mahunguwi. 74% of the 
people are unemployed.  

Table 1 summarizes the findings from the study, where the first column shows the percentage 
distribution (% yes) with respect to the 16 key benefits and services derived from the wetland in the 
area. It is apparent that “Food for livestock” is ranked the most important benefit or service derived 
from the wetland in the area, as identified or mentioned by 82% of the respondents. The provision of 
cultivated foods comes second, mentioned by 60%. At the third position was the provision of water 
for human use, as mentioned by 58%, followed by the provision of harvestable resources, mentioned 
by 42% and then erosion control as the fifth-ranked service at 38%. These five services were thus the 
top 5 ranked services.  

The next ten (10) columns show the p-values derived when the test of association was performed 
between each of the 16 key benefits and services derived from the wetland in the area against the ten 
(10) identified socio-demographic variables from the village (Village of the respondent) to 
HH_Income (The family income per month-either from formal or informal employment). The Chi-
Square Test of Independence determines whether there is an association between categorical 
variables (i.e., whether the variables are independent or related). It is a non-parametric test. The null 
hypothesis states that there is no association between the benefit and the variable against the 
alternative that there is association or dependence. The chi-square statistic compares the observed 
values to the expected values. This test statistic is used to determine whether the difference between 
the observed and expected values is statistically significant by comparing the p-value against the set 
level of significance of 0.05. When the p-value is less or equal to 0.05, the null hypothesis is rejected, 
and there is evidence of significant association. This is the case with the cells that are not greyed out 
in the above table. The cells that are greyed out are insignificant or, more technically, inconclusive in 
so far as the test statistic is concerned. 

As of 2023, an individual living in South Africa with less than R1,058 per month was considered 
poor. Furthermore, individuals having R760 a month available for food were living below the poverty 
line according to South African national standards (50). More than 53% of the households in the study 
area have between 5-10 people, suggesting that combined, these people are considered poor in their 
majority as 60% of households fall under the R0-R2000 household income per month. The poor (as 
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measured by HH_Income) are significantly associated or are the ones that believe flood attenuation 
and provision of water for human use are the main benefits and services derived from the wetlands 
in the area.  

Flood attenuation as a key benefit and service derived from the wetland in the area, when 
examined by the village, shows that for those that derive this benefit, Thohoyandou Block F derives 
the most. Thohoyandou Block G, Sambandou and Tshitavha follow jointly in second place, and 
Tshifudi completes the group that derives this benefit. Two villages i.e., Mahunguwi and Tshaulu, 
registered no benefit at all derived.  

Flood attenuation can help with flood risk management and may also have the potential to form 
a ‘wetland habitat’. During flood events, riparian buffers and wetlands can slow runoff and absorb 
excess water, reducing peak flows and lessening downstream flooding. It is therefore concerning that 
in the main, in each village, more people perceived that no benefit is derived at all compared to those 
who say they do.  

A closer look at the wetlands across all the villages shows that there are people who built 
infrastructure inside or too close to wetlands, who would thus expect that wetlands should attenuate 
floods and protect their infrastructure. This has not been the case as some infrastructure, particularly 
in urban settings such as Thohoyandou, have been continuously damaged. Roads are peeling off, and 
houses show signs of mould or water seeping into the yards. Figure 2 illustrates some of the 
infrastructure affected by water, as this infrastructure is built either in or too close to wetlands.  

 

Figure 2. Images of Infrastructure damaged. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 November 2023                   doi:10.20944/preprints202311.1055.v1

https://doi.org/10.20944/preprints202311.1055.v1


 8 

 

In contrast, the majority of people in rural settings build their infrastructure far from wetlands.  
Sediment trapping (as a key benefit and service derived from the wetland in the area) entails a 

temporary containment area that allows sediment to settle out before the runoff is discharged. Only 
in Sambandou do respondents attest to that as a benefit, but even then, it’s a benefit not realized by 
the majority, who responded in greater numbers to a ‘no benefit’ compared to those who indicated a 
benefit. All other villages recorded ‘no benefit’ – with Mahunguwi, Tshitavha and Tshifudi topping 
the list. The responses are summarised in Figure 3.  

 

Figure 3. Sediment trapping as a benefit for the villages. 

The respondents from all the villages combined did not believe that wetlands provide erosion 
control, as 62% of the respondents, with only 38% believing so. Effective erosion control can help 
avert surface runoff, mitigating soil and water and wildlife habitat loss. Only in Sambandou is this 
benefit recognized by the majority – otherwise, it is a benefit recognized by the minority in all other 
six villages. Tshitavha had the highest number who see no benefit in this regard. It may very well be 
that no efforts are directed in areas where no benefit is realized. The summary is reflected in Figure 
4.  
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Figure 4. Sediment trapping as a benefit and service from wetlands. 

Carbon storage would prevent widespread carbon dioxide emissions from continuing to cause 
and exacerbate climate change through a complex method of capturing carbon dioxide emissions and 
storing them in coal seams, aquifers, depleted oil and gas reservoirs and other spaces deep under the 
earth’s surface. Carbon Storage as a benefit and service derived from the wetlands in the area is 
significant at the municipal ward level but not at the village level, as has been apparent in most 
associations. The inferences suggest that 97.4% see no benefit, which could simply be owing to the 
scientific acumen and technical complexity around the concept for a setting such as the above. Only 
two wards have some appreciation of this benefit, and these are Ward 17 and Sambandou Ward 05. 
All of these are summarised in Figure 5.  

 

Figure 5. Carbon Storage as a service or benefit in the area. 
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The provision of water for human use (as a key benefit and service derived from the wetland in 
the area) examined by the village shows appreciation from five of the seven villages. Interestingly, 
the two villages where the majority perceived no benefit, i.e., Thohoyandou Block F and Block G, are 
the economically well-to-do ones, with Block F showing the highest proportion of no benefit derived 
whilst Tshitavha showing the highest proportion of there being a benefit derived in as far as provision 
of water for human use as a key benefit and service derived from the wetland in the area is concerned. 
All in all, 57.8% see benefits, whilst 42.2% do not. As indicated elsewhere, this most likely relates to 
the economic and social means of survival between the urban/peri-urban vs rural/tribal/traditional 
villages. 

The provision of water for human use (as a key benefit and service derived from the wetland in 
the area) examined by the municipal ward attests to the same inferences as by village except for that 
by ward, more granular details become apparent such as in ward 17, virtually not a single person 
sees a benefit of the provision of water for human use (as a key benefit and service derived from the 
wetland in the area). In contrast, in Tshitavha ward 05, 14.7% vs 2.6% (expressed as a function of all 
the study respondents) identify a benefit. In simple, those who see the benefit are more than five 
times in number compared to those who do not see the benefit. 

Provision of water for human use (as a key benefit and service derived from the wetland in the 
area) examined by age alludes to the fact that of the 58% who appreciated the benefit, the 41-50 age 
category, followed by the 31-40 age category acknowledge the benefit the most. The same 31-40 age 
category also has the highest frequency in the ‘no benefit’ group. Alongside the 21-30 age category, 
the three age groups have the ‘yes there is a benefit’ group dominating in contrast to the other groups 
where the ‘there is no benefit’ group prevails. However, within the 51-60 age category, the two groups 
have very close thresholds. The elderly appreciate water availability the most, it seems.  

The association between the provision of water for human use (as a key benefit and service 
derived from the wetland in the area) and family income shows that the R0-R2000 family income per 
month, the R2001-R4000 and the two other family income groups believe there is indeed a benefit in 
providing water for human use. It is only the above R10 000 family income group where the majority 
see no benefit. There is a 50%-50% split between the two groups in the R8001-R10000 family income. 
The inescapable conclusion is the effect of economic status, i.e., the rich see no benefit. In contrast, 
everyone else does see a benefit in the provision of water for human use as a key benefit and service 
derived from the wetland in the area. This is a key finding of this study, i.e., the role of socio-economic 
status in that regard. 

The association between food for livestock (as a key benefit and service derived from the wetland 
in the area) and village reveals that 82% do indeed derive a benefit, whilst 18.9% do not think so. 
Within those who do not think so, the majority are accounted for in Thohoyandou block F and G. Of 
the 82% who regard food for livestock as a key benefit and service derived from the wetland in the 
area, Tshitavha tops the list, followed jointly by Sambandou and Mahunguwi and then Tshifudi. 
Everyone in Tshitavha and Tshaulu also realizes a benefit, and no one in those two villages has a 
dissenting opinion. Once again, the split along economic boundaries is clear and also indicative of 
the kind of activities that constitute sources of livelihood. 

The provision of cultivated foods (as a key benefit and service derived from the wetland in the 
area) and village reflect the breakdown of 82%, with Mahunguwi accounting for the most, followed 
by Tshitavha and then Sambandou. Evidence shows that Mahunguwi is the least capacitated 
regarding family income per month, and the above suggests poorer villages are much more inclined 
to subsistence activities for livelihoods and, as such, have a better appreciation and regard for 
cultivated foods that allude to the provision being a benefit and once again, this reflects the socio-
economic status of the villages but reflected at ward level. Within the ‘no benefit’ group, Tshifudi has 
the highest number in frequency, which also equals the number who regard the benefit. With the 
exemption of Thohoyandou Blocks F and G, all the other villages have, in the majority, the view that, 
indeed, the provision of cultivated foods is a key benefit and service derived from the wetland in the 
area. 
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The healthier the wetlands, the more services and benefits they derive from wetlands (51). In 
this study, however, 78% seem to believe that they do not receive the benefits they deserve from the 
wetlands in the form of ecosystem services, while 3% are uncertain about ecosystem services as 
benefits. The major observation from the study is that the vast majority seem to receive no benefit 
from wetlands.  

5. Conclusions 

The objective of this study was to conduct a thorough assessment of the services that the 
community derive from the wetlands, and establish associations between these services and the 
community characteristics that influences the choice of services the community believes they benefit 
the most.  

It was noted that wetlands provide a variety of ecosystem services. However, not all wetlands 
provide the same ecosystem services. Therefore, a detailed assessment of each wetland and its 
ecosystem services is important to determine the required management level where necessary. Every 
wetland area is, therefore, likely to be of some importance. However, individual wetland areas differ 
according to their characteristics, contexts, and the degree to which they supply different ecosystem 
services to society and differ according to the level of use.  

Of the 16 key benefits and services derived from the wetlands in the area, food for livestock is 
ranked the most key benefit and service, followed by the provision of cultivated foods, provision of 
water for human use, provision of harvestable resources, and erosion control completes the top five 
(5) ranking. In general, people living in urban areas did not consider wetland ecosystem services as 
important to them, whilst the ones in rural parts of the study area were much more aware of the 
ecosystem services they derive from the wetlands. Age of the respondents, location of the 
respondents in terms of whether in urban or in rural setting, including whether the respondent stayed 
in the area for more than ten years or not, family income and education all played a role in how the 
respondents perceived the ecosystem services they derive from wetlands. People in urban settings 
see benefits or services differently from those in rural settings, to the extent that those in rural areas 
look at the basic services such as provision of water and food for livestock as the fundamental 
ecosystem services they derive from wetlands.  
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