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Abstract 

Forests provide ecosystem services that are vital to the well-being of humans, but lack of 

knowledge about and recognition of these services have resulted to inappropriate 

preservation and utilization of such ecosystems. The main objective of this study was to 

assess the types of ecosystem services provided by the Ground Water Forest ecosystem in 

the Nech Sar National Park of Ethiopia. Household interviews were conducted with 151 

Arba Minch town residents and key informant discussions were held with 48 individuals 

selected from different public and private organizations. Major provisioning ecosystem 

services provided by the forest, as reported by the respondents, were firewood (reported by 

97% of the respondents), charcoal (90%), water (93%), foodstuff (fruits, fishes, 

mushrooms and wild honey; 83%) and construction materials (87%). These results may 

show that the livelihood and socioeconomic development of the whole Arba Minch town 

and the surrounding local inhabitants are directly or indirectly dependent on this forest 

ecosystem. Ecosystem services such as climate stabilization (100%), flood control (100%), 

purification of the forty springs (91%), pollination (83%), and assimilation of waste 

materials (76%) were also reported as key regulating services of the forest. Various kinds 

of cultural services were also indicated to be provided by the forest, including spiritual 

(97%), aesthetic (94%), ecotourism/recreation (90%), art/design and educational (87%). 

Finally, the respondents had reported that the supporting ecosystem services provided by 

the forest, which included soil formation (83%) and habitat for wildlife (90%). Despite the 

vital ecosystem services provided by the forest, resource overexploitation, lack of 

awareness, lack of alternation energy sources and livelihood options are key challenges to 

the sustainability of the forest’s ecosystem and its services. These challenges thus should 

be appropriately addressed if conservation of the forest is to succeed. 
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Introduction 

Biodiversity is the basis for the 

survival and socio-economic 

development of human-beings; they 

provide ecosystem goods (tangible 

benefits) and services (intangible 

benefits) that are vital to human welfare 

(Bishop, 1999; MEA, 2007). The current 

rise in global population and wealth has 

increased the demand for ecosystem 

goods and services, which is to be met 

from increasingly degraded ecosystems. 

In attempts to attain higher levels of 

welfare, short-term goals are commonly 

met through the conversion of natural 

ecosystems into human managed land-

uses, causing the loss of biodiversity 

(Watson et al., 2011). Such loss of 

biodiversity by anthropogenic actions is 

further exacerbated by climate change 

due to its negative effect on agricultural 

productions and productivity, which 

indirectly force people to expand 

cultivation lands to offset the reduced 

productions (IUCN, 2005; MEA, 2007). 

The loss of multiple components of 

biodiversity providing services 

fundamental to long-term human welfare 

is assumed to heighten poverty levels and 

reduce food security (MEA, 2007). This 

is particularly true of developing tropical 

countries, like Ethiopia, where the 

livelihoods of their nations are directly or 

indirectly linked to the ecosystem 

services provided by biodiversity (MEA, 

2007; van Zyl, 2015). Thus, appropriate 

ecosystem conservation should be 

regarded as a tool for countries to meet 

their national development goals. This, in 

turn, requires understanding of the 

services provided by ecosystems and 

factors that challenge conservation 

endeavors. Despite being valuable assets 

and contributing to a country’s economy, 

ecosystem benefits are not adequately 

understood and valued among decision 

makers. This lack of understanding leads 

to poor ecosystem management practices, 

affecting the sustainability of ecosystems 

and the services they provide, and 

ultimately human wellbeing (IUCN, 

2005). 

Although the contribution of 

ecosystem goods and services to 

livelihoods are numerous and diverse, 

studies of environmental benefits are rare 

in most developing countries, including 

Ethiopia (Watson et al., 2011), and 

existing ones are focusing on specific 

goods and services (e.g. benefits for crop 

production (Dovie et al., 2005), livestock 

(Davies, 2007), or their relative 

contributions to household economy 

(Dovie et al., 2005). In Ethiopia, a 

country with current population of over 

90 million (85% of which are living in 

rural areas) and growing at rate of 2.9% 

per annum, the livelihoods of the people 

are directly dependent on the goods and 

services provided by natural ecosystems 

(van Zyl, 2015). These high number and 

rapid growth of human population in the 

country have increased the demand of 

vast areas of agricultural land and other 

forms of natural resources use. 

Consequently, present rate of 

deforestation in the country is among the 

highest globally (EBI, 2014). For 

example, reports show reduction of forest 

cover in the country from ~16% in 1950s 

to 3.6% in 1980s, and only ~2.9% of the 

landmass of the country is currently 

covered by forest (FAO, 2010; EBI, 

2014). Despite this, little efforts have 

been made to mitigate the rate of 

deforestation and environmental 

degradation in the country as the 

government’s main focus is on social 

development (Watson et al., 2011). It is 
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apparent, therefore, that future Ethiopia’s 

government policies should emphasize 

the need to balance development and 

conservation goals, while recognizing 

that degradation of ecosystems will have 

huge negative welfare consequences. To 

develop such integrated conservation and 

development policies, there is a pressing 

need for decision-makers to have 

adequate knowledge and understanding 

on the benefits of biodiversity, economic 

dependence of rural and town households 

on ecosystem goods and services 

provided by biodiversity, and challenges 

to effective biodiversity conservation, 

particularly, in protected areas. However, 

very few studies have explored the 

dependence on and types of benefits 

obtained from forests in wildlife 

protected areas of Ethiopia (e.g. Mamo et 

al., 2007; Watson et al., 2011; van Zyl, 

2015).  

Here we report results of a study 

conducted to assess ecosystem services 

provided by the Ground Water forest of 

the Nech Sar National Park (NSNP), 

Ethiopia. NSNP falls within the ‘Horn of 

Africa’ of Conservation International’s 

global biodiversity hotspot area and is 

home to ~1000, 90, 352 species of 

vascular plants, mammals and birds, 

respectively (Clark, 2010). The Ground 

Water forest is the most important 

ecosystem component of the National 

Park (Fetene et al., 2012). It is the source 

of ‘forty springs’ and covers watershed of 

the Kulfo river. In addition, this forest is 

the basis for the survival and socio-

economic development of people living 

in the adjacent Arba Minch town 

(Negera, 2009). However, previous 

studies undertaken in the National Park 

have been mainly focusing on themes 

related to protected area management and 

resource use conflicts (e.g. Negera, 2009) 

and ecological aspects (e.g., Shimelis et 

al., 2010; Sintayehu et al., 2011; Fetene 

et al., 2012). Studies exploring the types 

of ecosystem services provided by the 

forest and the level of human dependence 

on the services have been lacking. This 

lack of information on the values of the 

forest has led to ineffectiveness in 

conservation of ecosystem components of 

the forest (Negera, 2009). The specific 

objectives of this study were, therefore, 

to assess ecosystem services provided to 

Arba Minch tow residents, identifying 

major conservation challenges and 

existing opportunities that would ensure 

the sustainability of this ecosystem and 

its services.  

 

Materials and Methods 

Study Area 
Nech Sar National Park (NSNP; 

location between 5°51’-6°10’ N and 

37°32’-37°48’ E) is situated at the middle 

of Ethiopia Great Rift Valley, at 510 km 

south of Addis Ababa. Established in 

1974, the park covers an area of 514 km
2
, 

of which 15% is covered by water bodies 

(lakes Chamo and Abaya) (Figure 1). 

Elevation in the park ranges from 1108-

1650 m a.s.l. The annual average rainfall 

in the area is 880 mm and average 

maximum and minimum temperature are 

300°C and 17°C, respectively (Clark, 

2010). The park contains more than 90 

mammal species, and supports more than 

350 species of birds as a result of which 

the park has been designated as one of 

the sixty-nine Important Bird Areas in 

Ethiopia (Clark, 2010).  

Ethiopian Journal of Environmental Studies and Management Vol. 11 no.1 2018 



10 

 

 
Fig. 1. Map of the study Area. 

 

This study was conducted on the 

Arba Minch ground water forest, which 

is located in the western part of the park, 

closer to the Arba Minch town, from 

January to March 2017. This evergreen 

forest is the source of forty natural 

springs, locally known as Arba Minch 

(meaning ‘forty springs’); hence the 

name for Arba Minch town is derived 

from these streams (Fetene et al., 2012; 

Figure 1). 

Arba Minch town consists of 4 sub-

cities which together comprise 11 kebeles 

(= village or the lowest town 

administration unit). Based on 2007 

housing and population census, this town 

has a total population of 114,355 (58,562 

male and 55,793 female) with average 

growth rate of 2.9% (CSA, 2008).  

Sampling Design 
Semi-structured interview and key 

informants discussion methods were used 

for data collection. People used for 

interview were selected from Arba Minch 

town residents (hereafter referred to as 

‘respondents’) and for key informant 

discussion (hereafter referred to as ‘key 

informants’) were selected from seven 

relevant institutions/organizations based 

in the town. The latter included 

government/public organizations (Arba 

Minch Town Water Supply Department, 

Nech Sar National Park, Gamo Gofa 

Zone Agriculture and Schools), private 

business organizations (hotel/lodge 

companies and ecotourism associations), 

and civil societies (nature clubs).  

Three kebeles, one from each of the 

three sub-cities (i.e. Dilfana kebele from 

Sikela sub-city, Shecha from Chamo and 

Nech Sar from Wuha Minch), were 

selected as target population for this 

study. The total populations of the three 

kebeles (Chamo, Wuha Minch and 

Dilfana) were 1586, 1690 and 1747, 

respectively. These kebeles are found 

adjacent to the park and bordering the 

Ground Water Forest, and are where most 

tourism service providers (hotels, lodges 

and restaurants and ecotourism 

associations) are located. Thus, these 

kebeles were selected purposefully 

assuming that using residents of these 

kebeles would help us minimize logistic 
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requirements (financial and time) while 

collecting adequate data needed to meet 

the objectives of the study. Otherwise, we 

believe that the findings of this study can 

be extrapolated to the whole Arba Minch 

town inhabitants, because all the 

residents rely, in one or the other ways, 

on the forest as no other forest is 

available around the town.  

Total sample size of respondents was 

determined according to Cochran (1963) 

and Quota sampling technique to 

determine sample size from each kebeles 

with probability proportional to their 

population size. Accordingly, 49, 53 and 

55 householders (total = 157) were 

selected from Chamo, Wuha Minch and 

Dilfana kebeles, respectively. Systematic 

sampling method was used to select 

individual respondent for interview. To 

do so, we first computed sampling 

interval (which was 31) as the ratio of the 

‘target population = 5023’ to the 

‘required sample size = 157’). Then, each 

household in each kebele was given a 

numerical code. Based on this code, the 

first respondent in each kebele was 

randomly selected and then subsequent 

individuals were interviewed at every 31 

interval (Cochran, 1963). Key informants 

(n = 42) from government offices were 

selected purposively based on their 

experience and knowledge of the area, 

and from private/non-government 

organizations (n = 9) selected using 

snowball sampling technique. Overall, 

208 people were consulted in the study. 

Data Collection and Analysis 
Interviews were carried out with the 

assistance of experienced experts 

working in the Nech Sar National Park. 

Nonetheless, to further ensure reliable 

data be collected, these interviewers were 

trained prior to data collection on the 

concept and objectives of the study, the 

meanings and concepts of the interview 

questions presented and data recording 

procedures. The questions administered 

were semi-structured, with open- or 

close-ended types, and coarsely divided 

into three sections: respondents’ socio-

economic status, ecosystem services 

(direct and indirect uses) they get from 

the Ground Water Forest ecosystem, and 

key conservation threats/challenges and 

opportunities. Because fuelwood 

collection and charcoal extraction have 

been reported as the top-ranked threats to 

the forest (Negera, 2009), specific 

questions related to their energy 

consumption and sources and where they 

get them from were also included to 

understand the level of their dependence 

on the forest in this regard.  Further, as 

part of future conservation strategies, the 

contributions (idea/information, in 

awareness raising, material and financial 

supports) they have made so far and/or 

their willingness to contribute in future to 

conservation of the forest was also 

included. The rationale for including 

these questions was that they would 

enable us to explore (i) possibilities of 

incorporating stakeholder participation in 

developing and implementing strategies 

that would help harmonize conservation 

and development, and (ii) potential 

contributions (e.g., such as in the form of 

ecosystem service payments) of 

stakeholders to sustainable conservation 

of the forest. Similar questions were used 

for discussions held with key informants, 

but the questions were in unstructured, 

open-ended (probing) and informal ways. 

Data were coded and entered to Excel 

spreadsheet. Information on ecosystem 

services reported by the respondents was 

categorized into four groups, following 

MEA (2007), as: provisioning, 

regulating, supporting and 
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cultural/spiritual services. Descriptive 

statistics such as frequencies and 

percentages were computed for relevant 

variables using excel MS office 

programme. Information obtained from 

the key informants was not included for 

these computations, rather was used to 

cross-check and validate the responses 

and opinions reflected by the 

respondents. 

 

Results and Discussion 

Socio-demographics  
Of the total 208 people selected, nine 

samples (six from the respondents and 

three from key informants) were 

incomplete. These were discarded and 

only data obtained from 197 samples 

were reported. Majority of sampled 

people were males (150 people, or 75% 

of the total) and within age categories of 

35-45 years (83; 42%), followed by 46-

55 years (51; 26%) (Table 1). Three-

fourth of them (151; 76%) were married 

and over 63% earn the lowest monthly 

income (<1000 ETB). Over 40% of the 

people were unschooled (cannot 

read/write), only ~27% of them have 

completed their higher institutions 

education (i.e. above high school level) 

(Table 1). 

 

Table 1. Socio-economic characteristics of the sampled population (total = 199 people). 
Variable/category Number Percent Variable/category Number Percent 

a) Sex 
  

d) Income * 
 

Male 150 75 <1000 126 63 

Female 49 25 1000-2000 31 16 

b) Age 
  

2001-3000 23 12 

18-25 8 4 >3000 19 10 

26-35 44 22 e) Education level 
 

36-45 83 42 Illiterate 86 43 

46-55 51 26 Can read/write 36 18 

56-65 9 5 Primary school 24 12 

>65 4 2 Secondary school 20 10 

c) Marital status 
 

Higher institution** 33 17 

Married 151 76 

Divorced 19 10 

Widowed 16 8 

Single 13 7       

* In Ethiopian Birr (ETB); ** received training in certificate and above diploma levels 

 

Ecosystem Services  
Summary of the major ecosystem 

services, as reported by the respondents, 

provided by the Ground Water Forest of 

the Nech Sar National Park are depicted 

on Table 2. Over 80% of the respondents 

indicated that firewood, charcoal, water, 

wild food and construction materials are 

the major provisioning ecosystem 

services provided by this forest. All 

respondents indicated that they use water 

from Kulfo River for washing, cooking, 

in construction and sanitation and the 

‘forty springs’ for drinking, and most of 

them had reported to collect various 

kinds of wild foodstuff from the forest, 

such as fruits (87% of the respondents), 

fish (81%), mushrooms (62%) and wild 

honey (74%). Fishing particularly 

provides direct benefits to people in the 
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Arba Minch area for food and as source 

of income. These results may suggest that 

the livelihoods of the majority of Arba 

Minch town inhabitants are dependent on 

these ecosystem provisioning services of 

the forest.  

Our findings of such high 

dependency of the residents on the forest 

for energy, food, construction and water 

sources are in line with reports from 

many areas globally (e.g. Dovie et al., 

2005) and from other areas of Ethiopia 

(Mamo et al., 2007; Watson et al., 2011; 

Asefa et al., 2015). In Arba Minch area 

(both rural and urban), in particular, van 

Zyl (2015) argues that Nechisar National 

Park is the main source of firewood for 

the surrounding communities, with a 

daily estimate of fire wood collected 

from the Park to be 260 bundles (~50 kg 

each). Urban development initiatives, 

such as electrification of towns, have 

been advocated as strategic options to 

climate change mitigation and adaption, 

because access to such energy sources are 

supposed to influence the degree of urban 

residents’ dependence on forests for 

energy sources, by shifting from 

fuelwood-based energy consumption to 

the use of electric energy (Watson et al., 

2011). However, our results of high 

dependency of the majority of Arba 

Minch town residents and restaurant 

owners on the forest for energy are in 

contrast with what might be expected in 

urban dwellers. One main implication of 

these results is, thus, fuelwood collection 

and charcoal production will still remain 

as the major threats to the Arba Minch 

Ground Water forest (Negera, 2009). It 

also implies that any impairment in 

appropriate ecosystem processes and 

functioning of the Ground Water Forest 

due to resource overexploitations for 

short term goals will probably heighten 

the vulnerability of welfare of the Arba 

Minch town communities. Therefore, the 

need for better management of the forest 

is not only for maintaining ecosystem 

services it currently provides, but also for 

its future potential contributions to 

strategies for climate change mitigation 

and adaptation. 

Reported regulating services provided 

by the Ground Water Forest ecosystem 

include: stabilization of climate and local 

weather conditions; flood control and 

prevention of water overflow; 

purification of the forty springs; 

maintenance of soil fertility; pollination; 

and, assimilation waste materials (both 

solid and liquid wastes carried to the 

ecosystem by Kulfo River from the upper 

catchment areas and by flood from the 

whole Arba Minch town). Each of these 

services was mentioned by over 80% of 

the respondents (Table 2). Such 

regulating services provided by forest 

ecosystems have been explained by their 

ability to carbon sequestration, 

decomposition by micro-organisms, 

water retention and reduction of rate of 

surface water runoff (IUCN, 2005; 

Watson et al., 2011).  
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Table 2. Major ecosystem services provided by the Arba Minch ground forest of NSNP 

and number (%) of respondents reported (total number of respondents = 151). 
Service type/category No. (%) Service type/category No. (%) 

a) Provisioning  c) Cultural  

Construction material 132 (87) Ecotourism/recreation 136(90) 

Food 125(83) Cultural art and design 131(87) 

Water 141(93) Aesthetic information 142(94) 

Charcoal 136(90) Spiritual satisfaction 146(97) 

Firewood 147(97)  

  d) Supporting  

b) Regulating  Habitat for wildlife 136(90) 

Weather  and climate regulation 151(100) Soil formation 125(83) 

Flood  control 151(100) Maintenance of Lake Chamo 

ecosystem 

120(80) 

Purification of the forty springs 138(91)   

Maintenance of soil fertility 125(83)   

Pollination 125(83)   

Waste assimilation 114(76)     

  

Ecosystem services categorised as 

cultural and amenity services include 

those associated with recreation and 

tourism, aesthetic information, personal 

inspiration, spiritual and cultural 

experience/practice and information for 

cognitive development. Each of these 

services was mentioned by majority (87-

97%) of the respondents (Table 2). In this 

regard, the key informants also reiterated 

these values, saying that Ground Water 

Forest ecosystem is an ideal place for 

cultural show and performance, film 

making and photographing, and for 

designing nature-based arts. In addition 

to foreign and domestic tourists, students 

from Arba Minch University and schools, 

and youths of the town were reported to 

use the forest for recreational activities. 

The key informants indicated that of the 

main reasons that motivate people to visit 

the forest are for swimming, nature 

admiration, forest walking, bird watching 

and game viewing. They also stated that 

students, nature clubs, teachers and 

researchers use the forest as a ‘field 

laboratory’ for practical education, 

training and scientific researches. The 

values of the forest for recreational 

purposes, thus generation of income, in 

particular, can be demonstrated with 

tourism activity in the area. With the 

Ground Water forest as one of key tourist 

attraction assets within the NSNP, 

unpublished data obtained from NSNP 

office show an increase of tourist arrival 

from 4031 visitors (2328 domestic and 

1703 foreign) in 2005 to 34986 visitors 

(24644 domestic vs 10342 foreign) in 

2015. This indicates a growth rate of 87% 

per annum in the last two decades.  This 

rapidly growing tourist arrival to the area 

has created new job opportunities for a 

considerable number of jobless people. 

In terms of supporting service, the 

forest is home (providing feeding, water 

and shelter) to over 16 medium- to large-

sized wild mammal species, including top 

predators such as Lion (Panthera leo), 

Leoprd (P. paradus) and Spotted Hyena 

(Crocuta crocuta), and several bird and 

fish species (see also Clark, 2010). Kulfo 

River and streams of the Forty Springs 

sourcing from the Ground Water Forest 
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harbour abundant fish population. In 

addition to draining Lake Chamo, these 

rivers/streams, which join at the lower 

catchment area of the forest, carry fish 

population and discharge into the Lake. 

Thus, these rivers play important role in 

maintaining the stability and productivity 

Chamo lake ecosystem.  

Conservation Challenges  
The majority of the respondents 

(>80%) indicated that firewood 

collection, charcoal making and wood 

extraction for construction purposes as 

the three top anthropogenic threats to the 

forest. Larger proportion of the 

respondents pointed out that, as was also 

substantiated by the key informants, the 

motivation behind undertaking 

deforestation for energy sources 

(firewood and charcoal) were to meet the 

demand for household consumption 

(131;87%), and for commercial (136; 

90%) purposes. Although the largest 

proportion of the respondents (145; or 

96%) informed that most wood cutters 

are among residents of Arba Minch town, 

their responses also indicate that a 

considerable amount of forest products 

are brought to the town by people from 

the immediate surrounding rural villages 

(reported by 134 respondents; 90%) and 

far beyond (124; 82%). However, unlike 

in other areas of Ethiopia (e.g. Watson et 

al., 2011; Asefa et al., 2015), 

deforestation for crop cultivation seems 

to be low in the area; only 9(6%) 

respondents mentioned cultivation as one 

of the reasons for deforestation.  

As reported both by the respondents 

and the key informants the major 

conservation challenges that resulted to 

the increasing trend of threats to the 

forest were: i) poor law enforcement by 

NSNP management due to lack of human 

and financial resources; ii) lack of 

awareness and recognition of the 

importance of the forest for and impacts 

of its unsustainable use on sustainable 

development; iii) poverty, as monthly 

income of most Arba Minch residents is 

<1000 birr; iv) lack of alternative 

livelihood options that force the poor 

people to rely on the forest’s resources; 

v) lack of coordination and commitment 

among stakeholders for its conservation; 

and, v) almost total dependence of 

communities and hotel/restaurant owners 

on the forest for energy sources. As also 

suggested by MEA (2007) and FAO 

(2010), the prevalence of these 

challenges, to prevent further ecosystem 

degradation of the forest by addressing 

these challenges and the direct threats to 

the forest, existing opportunities should 

be assessed and used. 

Although such conservation 

challenges are common globally (Ash 

and Jenkins, 2007), it is found to be more 

experienced in developing tropical 

countries like Ethiopia (EBI, 2014; van 

Zyl, 2015). The main focus of Ethiopian 

government (be at national and regional 

level) currently is on poverty reduction, 

increasing food production, ensuring 

health care and education. Hence, 

biodiversity conservation in the country 

has received little attention among 

decision-makers (Negera, 2009; Watson 

et al., 2011). The scenario is that if the 

threats and challenges discussed above 

are not addressed urgently, it will lead to 

irreversible damage to ecosystem of the 

forest, which in turn will severely affect 

the well-being of the community. 

Suggested Strategies to Improve 

Conservation of the Forest 
To overcome conservation challenges 

and mitigate threats to and their impacts 

on the forest’s ecosystem, the 

respondents and key informants had 
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forwarded five key strategies. The first 

strategy is introducing the use of 

alternative energy and construction 

sources, such as motivating people to 

plant and use fast growing exotic trees, 

use energy-efficient stoves and use 

hydro-electric power. Second, 

strengthening law-enforcement 

activities—i.e., strengthening 

enforcement of Wildlife Policy and 

Regulation of the country—by 

capacitating the NSNP management 

through allocation of adequate resources 

needed (e.g. human power, equipment 

and fund). Third, raising awareness of the 

local communities and other stakeholders 

should be implemented, focusing on the 

importance of the forest for well-being of 

the current and future generation, the 

consequences of resource 

overexploitation on human welfare and 

the need to conserve the forest. Fourth, 

alternative income generation 

mechanisms should be created for the 

poor local communities through 

recruiting in conservation activities and 

organizing them in ecotourism 

associations (bee keeping, local tour 

guiding, boating service providing, 

recreational centers, cultural dressings 

and artifacts selling). Finally, the active 

involvement of stakeholders in the 

sustainable conservation of the forest 

should be promoted. 

 

Conclusion 

This study has revealed that the 

Ground Water forest of the NSNP is the 

mainstay of wellbeing of people of Arba 

Minch town and its surroundings. 

However, these values have been less 

appreciated, leading to ineffective 

protection and sustainable utilization of 

the forest. Thus, continued exploitation 

of resources, an enviably, will cause 

ecosystem deterioration and impairment 

of the services it provides. Thus, in 

addition to implementing the strategies 

suggested by the respondents and key 

informants, economic valuation of the 

services should be undertaken to more 

elaborate the importance of the forest. In 

addition, the possibilities of ecosystem 

service payments by the beneficiaries 

should be assessed, so as to contribute to 

the betterment in management of the 

forest, as well the NSNP. 
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