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ABSTRACT 

  The purpose of this research was 1) to study factors affecting community 

paradigms in Eastern sarus crane reintroduction and 2) to recommend ways to 

encourage sustainable coexistence between local people and Eastern sarus cranes in a 

wetland ecology. The results was found that age, education levels, household income, 

and agricultural land holdings were significant important factors affecting community 

paradigms for Eastern sarus crane reintroduction. While the community paradigms 

both before and after Eastern sarus crane reintroduction were found, local people’s 

knowledge about wetlands, water birds and Eastern sarus cranes, and perceptions 

toward local resource management plans and policies were statistically significantly 

increased, and the damage potential in agricultural areas from Eastern sarus cranes 

was statistically significantly different. Moreover, Huai Jorakaemak Non-Hunting 

Area management and development to an ecotourism site was promoted, and increased 

employment and improve their livelihoods through income generation. These results 

are discussed in terms of the development of community paradigms toward the value 

and importance of Eastern sarus crane conservation and wetland biodiversity. 

 

KEY WORDS: COMMUNITY PARADIGMS/ EASTERN SARUS CRANE/ HUAI 
JORAKAEMAK NON-HUNTING AREA 
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CHAPTER I 

INTRODUCTION 

 

 

1.1  Background and state of problem 
 The Eastern sarus crane (Grus antigone sharpii) is basically largest 

wetland habitat’s bird, and has been listed as one of 15 of Thailand’s national reserved 

species under the Wildlife Preservation and Protection Act B.E. 2535 (A.D.1992), 

There are estimated to be 800-1,500 individuals in Cambodia, Laos PRD, Vietnam and 

Myanmar, however it appears that the wild of Thailand (1) (2). Therefore, Eastern 

sarus crane is highly vulnerable and prone to extinction (VU) (3). According to the 

criteria and indicators in rapid assessment of wetland habitat for Eastern sarus crane 

reintroduction was found they are feeding and living in wetland, agriculture 

marshland, and open marshy grassland in the countryside. This species require solid 

and secure area for nesting and laying eggs (4). Regarding to the habitat range map, 

illustrated that Eastern sarus crane lived in paddy fields of central, northern, and 

northeast of Thailand (5). Proclaimed that the reside of Eastern sarus cranes 

corresponded to the highest abundance and biodiversity values in wetland ecology (6). 

 The implementation plan of government sectors are rerated the 3rd and 4th 

National Economic and Social Development Plan B.E. 2515-2519 (A.D. 1972 – 1976) 

and B.E.2520-2524 (A.D. 1977 –1981) of Thailand. The emphasizing no the 

increasing of agriculture productivity as an effort of the Royal Thai Government to 

increase income for the rural community as well as accelerate economic recovery 

across the country (7). In order to achieved the government gold either it has to 

increase product yield or expand the agricultural land. However, due to rapid 

economic development and modernization of agriculture as well as, the increasing 

demand to be wealthy of local people decupling with the vague enforcement of land 

urban planning made worst to the misused of land. The local peoples were change 

from the way they were farming from subsistence farming systems to modernized of 

agriculture. As they were focusing on the less effort process and higher yields in order 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Anavin Suwanna  Introduction / 2 

increasing an economic value persuaded from the Goverment (8). There were 715,129 

rai of the swamp and marsh wetlands in the Northeastern in 1999, however  in 2008 

there were reduced by 42 percent or almost half of the existing swamp and marsh 

wetlands (9). The wetland loss and degradation are critical problems throughout the 

range of Eastern sarus cranes habitat. Moreover, the high levels of pesticide residues, 

and intensification of agricultural systems (10) contributed severely affected to 

wetlands ecosystem, food and natural sanctuary for Eastern sarus crane (11). Those 

situation mentioned, contributing to an extinction of Eastern sarus crane from 

Thailand’s natural wetland over 40 years ago.  

 The rapid assessment of natural wetlands in order to reintroduction Eastern 

sarus cranes in Thailand according to the scientific criteria and indicators was, Huai 

Jorakaemak Non-Hunting Area, Buri Ram Province were selected. This site is a 

reserved area as a management and conservation area for Eastern sarus crane and other 

water birds for safeguard priority endangered species and their diminishing habitat 

(12). Even the Huai Jorakaemak Non-Hunting Area was conservation area, however 

local people whom living around the site still able to assess and utilize the resources of 

the area. Huai Jorakaemak Non-Hunting Area are provide source of water in 

agriculture land, local livestock and fishing activity for local community livelihoods 

and income generated income for household. As the wetland offered abundance 

natural sources of food and biodiversity hence, Huai Jorakaemak Non-Hunting Area is 

therefore suitable habitat of Eastern sarus crane.  

 The study of factors affecting community paradigms for Eastern sarus 

cranes reintroduction to wetland was focusing between demographic characteristics 

and indicators of adoption paradigm contributing good collaboration between the 

government relevant agencies and community participation. Importantly, the 

compromise conflict from local people to the Eastern sarus cranes in agriculture areas 

could be reduced by mean of uplift local people comprehended of living in 

harmonized, through awareness raising on the Eastern sarus crane and wetland 

conservation. Therefore, the understanding of significant important factors could to 

recommendation of sustainable coexistence between Eastern sarus cranes and local 

people in a wetland. 
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1.2  Research question 
What are socio-demographic and economic factors (i.e., gender, age, 

education level, length of resident, household income, household occupation, 

agricultural land holding, member of local group, and distance from rice field to cage 

of Eastern sarus crane) affecting local people’s adoption paradigm toward the Eastern 

sarus cranes reintroduction at Huai Jorakaemak Non-Hunting Area? 

 

 

1.3  Research objectives 
1.3.1 To study factors affecting community paradigms in Eastern sarus 

cranes reintroduction at Huai Jorakaemak Non-Hunting Area. 

1.3.2 To recommend ways to encourage sustainable coexistence between 

local people and Eastern sarus cranes in a wetland ecology. 
 

 

1.4  Conceptual framework 
This research was study factors affecting community paradigms in Eastern 

sarus cranes reintroduction in wetland. The interviews of household respondents by 

the questionnaire survey cover the area of affect by Eastern sarus cranes reintroduction 

surround Huai Jorakaemak Non-Hunting Area, Buri Ram Province. The SWOT 

analysis is used analyses the strength and weakness, opportunity and treats of 

coexistence between local people and Eastern sarus cranes in the wetland, by using the 

field survey method together with local people interviewing and demographics data 

collection. Therefore, significant important factors contributing to recommend ways to 

sustainable coexistence between local people with Eastern sarus cranes in wetland 

ecological on site conservation and management. 
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1.5  Factors for this research  
  1.5.1 Socio-demographic and economic factors as following: gender, age, 

education level, household occupation, household income, length of resident, 

agricultural land holding, distance from rice field to cage of Eastern sarus crane and 

member of local group.  

1.5.2 Indicators of community paradigm as following individual factors: 1) 

knowledge about wetlands, water birds and Eastern sarus crane; 2) perceptions toward 

local resource management plans and policies; 3) damage potential and changes from 

Eastern sarus crane reintroduction in wetland; 4) expected of local people from 

Eastern sarus cranes reintroduction in wetland; and 5) benefits for households and 

local community from Eastern sarus cranes reintroduction and wetland management. 

 

 

1.6  Research hypothesis  
 Socio-demographic and economic factors concerned as gender, age, 

education level, length of resident, household income, household occupation, 

agricultural land holding, member of local group and distance from rice field to 

Eastern sarus crane cage) were significantly affecting knowledge about wetlands, 

water birds and Eastern sarus crane; perceptions toward local resources management 

plans and policies; damage potential and changes from Eastern sarus crane 

reintroduction in wetland; expected of local people from Eastern sarus cranes 

reintroduction in a wetland; and benefits for households and local community from 

Eastern sarus cranes reintroduction and wetland management. 

 

 

1.7  Expected results 

1.7.1 The understanding of factors affecting community paradigms in 

Eastern sarus cranes reintroduction at Huai Jorakaemak Non-Hunting Area. 

1.7.2 The recommend toward ways to encourage sustainable coexistence 

between local people and Eastern sarus cranes in wetland ecology. 
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CHAPTER II 

LITERATURE REVIEW 

 

 

2.1  Natural resource management paradigm 
 

 2.1.1 Paradigm and paradigm shift in natural resource management 

During 19th century many scholars have defined the paradigm based on the 

concept of perception, values and practices associated with a particular vision of 

reality. The process analysis, value, understanding, perceptions and practices of local 

community. However, those had forming a pattern of a particular view about the 

reality of present and future. One of the those paradigm passed by and implied as the 

simply way for self-management of natural resources for surviving and later on toward 

the sustainable of community. The perception of community that embraces the 

recognition process is reflected the local wisdom and values that are shared within the 

community over period of time and properly for the circumstances (13) (14). The 

paradigm is important factor for community’s way of thinking and practicing, it’s a 

way to changing of beliefs and principles of science and social science (15). 

The 20th century the traditional meaning of paradigm was a model patterns 

or example which considered as a model for replication and to determine thought of 

pattern and community participation in management base on beliefs of experiences 

and social environment. The community concerned regarding the natural resources 

could be a mechanism to shift of paradigm contributing the result in patterns of 

thought. The community could be drive a paradigm shift by learning and observing the 

balance relationship between culture and nature that made appropriated to their area. 

Participation and concern of commuters in conservation in their livelihoods will 

benefit to local community. The respective of commuters to the nature as their 

resources for living, reflected on their relationships between local communities and 

natural resources. 
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The paradigm for managing natural resources and environment was the 

process of perception thought and a pattern to maintain the balance between 

conservation and utilization of natural resources and environment. The integration 

between scientific knowledge with local knowledge in order to establish the rational 

decision making that accurate and fairness for the management of natural resources 

will result in socio-economic development as environmental sustainability. The sustain 

development must consider in the context of natural resource management and 

environmental aspects of the space (16) which focusing to exploit local resources more 

effective and allow people to access all resources equally. Additionally, there should 

including the importance of strengthening the participation and supportive of 

communities in managing natural resources to avoid possibility of confliction (17). In 

the part, the development paradigm was the main cause that have been destroyed in 

lifestyle of people in local communities as communities need to adjust their overall 

way of the socially and economy (18).  

The paradigm shift would alter the percept or way of thinking and living 

throughout the local community. The community must recognize the value and 

importance of natural resources and environment including participation during the the 

state of planning was develop and also in the evaluation period. This will lead to 

sustainable management of natural resources (15). Similarly, the shift of paradigm in 

the management of natural resources can change according to time, social context and 

environment situation. As the linkages between our way of living and climate change  

were sophisticated. The community must recognize and understand the implication 

from their activities that might tribute to climate change (19). The paradigm shift 

requires knowledge and action of commuters based on their beliefs and experiences. 

The well communication regarding to the equity and living in harmonized in the 

nature would assisted in an establishment of community participation in order to 

prevent conflicts in of resources (8). 

The paradigm shift in the environment management of common resource 

has been set as the center of the community focus on quality of resources as it is key to 

quality of life. The paradigm for conservation will consider the size of protected areas 

that are the most suitable for the survival of the endangered creatures. At the present, 

conservation is not just natural resources and environment management only, it is an 
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integration of the management of natural resources and the environment associated 

with socio-economic and cultural of the community (20). The paradigm of holistic 

environmental management must be linked and dependent on each other. The 

paradigm shift, required the local community to adapt conservation mind and voided 

deteriorated behavior well as considering the way of living in accordance with the 

natural. When the community has adopt to the new paradigm for managing natural 

resources that consistent with their social environmental and lifestyle it could lead to 

self-reliant and sustainable community. 

In the past, the natural resources and environment management was not so 

efficient as it should because of the controversial policy of integrating the 

environmental and economic development. Paradigm in the management of natural 

resources and environment was lack of integration among the relevant agencies and 

communities. Resulting in a set of guideline for natural resources management and it 

is modular. Furthermore, natural resources and the environmental management 

information system are not standardized and the lack of information associated with 

the economic and social community to the principle of sustainable management of the 

11th National Economic and Social Development Plan (2012-2016). The paradigm was 

designed to strengthen community management of natural resources and environment. 

When local community was strong they are able to solving the community problem, 

such as strengthen their local economy natural and resource conservation, that would 

lead to a reserved of sustainably of biological diversity of ecosystem. By changing the 

paradigm of development focusing on the participation of local in conjunction with 

His Majesty the King of Thailand’s sufficiency economy philosophy (17). 

The community needs to mobilized their paradigm shift to point out the 

value of the Eastern wisdom and included as the fundamental of a new paradigm for 

natural resources management focus on the balance relationships between the 

community and environment holistically. This paradigm should be a pathway toward 

the sustainable of environmental management in the future (21). However, the 

paradigm is not only factor that may influence the crisis nor solved the problem, hence 

the paradigm shift should be based on the concept that the most corresponds to 

situation. The paradigm shift is a dynamic process that occurs in the context of the 

natural environment as the natural systems is such an open system. The interaction 
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with the external environment real timing are so dynamics and continuously. Hence, 

the new paradigm will take place on the same paradigm when the old paradigm is not 

yet solved problem in the community for being able to survive over time and the 

situation today. It’s assumed that individuals should have the vision to realized and 

understand the realities of local way of life as well as natural resources and 

environmental (22). 

 

 2.1.2 Factor affecting community paradigm and paradigm shift in 

natural resource management 

The study of socio – demographic, economic condition, and geographical 

factor s contributed to local people’s paradigm adoption toward natural resources and 

environmental management is important because local people were the stakeholders 

for site management and conservation. Therefore, researcher was reviews factors 

affecting community paradigm in Eastern sarus crane reintroduction in a wetland at 

Huai Jorakaemak Non-hunting Area as follow; 

Socio - demographic including gender, age, education level, length of 

residence and affiliate as a member of local group were significantly factors affecting 

local people’s adoption paradigms toward natural resources and environmental 

management. The review of study by Pornchai et al. was found that gender was 

important factors contributing to local people’s adaptation and participation on 

watershed conservation (23). The results of Tanomlap Ratchawat reported that age and 

educational levels were important factors contributing to tourist’s paradigm and 

awareness in cultural heritage conservation and management (24). Additional 

agreement with the study of Ratanawadee Chulaphant reported that length of residence 

was significantly factor affecting to local people’s paradigms in participation toward 

ecotourism management (25). According to the results from study of Ratchonok 

Wiriya-areetham reported that membership of local group was important factor 

affecting to farmers ‘paradigms toward irrigation management (26). 

Economic factors including household income, household occupation, and 

agricultural land holding were affecting community paradigms toward natural 

resources and environmental management was reassured with the resulted study by 

Arkhom Promsen reported that net household income were important factors 
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contributing to farmer’s adoption paradigm of organic agriculture practices based on 

the standard organic agriculture (27). The resulted from study of Weeraya Boonsin 

reported that household occupation was important factors contributing to adoption 

paradigms toward water resource management of local community (28). According to 

the resulted of study of Chanita Wattanamala was found that agricultural land holding 

important factors affecting local people’s paradigms toward participation in tourism 

site management (29). 
Geographical factor was distance from rice field to cage of Eastern sarus 

crane affecting that might community paradigms toward natural resources and 

environmental management. It was harmony with the studyt of Suporn Polpun was 

found that distance from local village was significant factor correlated on impacts 

from forest area utilization of local communities to habitat utilization of wildlife (30). 

Additional agreement of resulted from study of Patcharaporn Yoausud reported that 

distance from household and farm was significantly factor affecting famer’s paradigms 

on safety level of fresh water fish’s culture (31). 

Therefore, the researcher assign socio – demographic factors including 

gender, age, education level, length of residence, and member of local group, 

economic factors were household income, household occupation, and agricultural land 

holding, and geographical factor was distance from Eastern sarus crane cage to rice 

field for study factors affecting community paradigm toward Eastern sarus crane 

reintroduction in a wetland. 

 

 

2.2  Eastern sarus crane (Grus antigone sharpii) 
 

 2.2.1 Identification 

The Eastern sarus crane is the tallest of the flying birds and very large 

water bird (32). Across the distribution range, the average weight was four to seven 

kilograms, with nearly 180 cm. height and the wingspan from 180 to 220 cm. (4) (33). 

Adults are grey overall, with whiter mid-neck and tertials, mostly naked red head and 

upper neck, blackish primaries, but mostly darker grey secondaries, and reddish legs 
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that are bright during breeding and become pale after the breeding season, Juvenile has 

feathered, buffish head and upper neck and duller plumage with brownish feather 

fringes. This species has voice loud trumpeting, usually by pairs (1). Long, black hair-

like bristles cover parts of the upper throat and neck. Legs and toes are a shade of red. 

Males and females are virtually indistinguishable but within pairs, females are usually 

smaller than males (2). 

 

 2.2.2 Population justification 

Sarus cranes (Grus antigone) has three subspecies; 1) Indian sarus crane 

(G. a. antigone); 2) Eastern sarus crane (G. a. sharpii); and 3) Australian sarus crane 

(G. a. gillae). Wild populations of Sarus crane declined in all subspecies mainly due to 

habitat loss as around the world (33). This species’s population is has declined by 90% 

or more since 1850 (34).  

The Eastern sarus crane (grus antigone sharpii) are a globally threatened 

species, and number of them have dramatically declined (34). There are thought to be 

800-1,500 individuals in Cambodia, Laos PDR, Vietnam, and Myanmar (35). The 

Eastern sarus crane was classified as extinct in the wild (EW) and was classified as 

vulnerable (VU: A2cde+3cde+4cde) (3) (32), because it is suspected to have suffered 

a rapid population decline. Despite past declines, recent counts have shown some 

increase in the South-East Asian population (1). In Thailand’ natural wetlands were 

living and nesting of Eastern sarus crane, where it’s range of habitat but unconfirmed 

in the reported (36).  

At present, the Eastern sarus crane populations have remain in cages of the 

Zoological Park Organization of Thailand (Nakhon Ratchasima Zoo, located in the 

North Eastern part of Thailand) and breeding center of Department of National Park , 

Wildlife and Plant Conservation. In 1997 - 2006, Nakhon Ratchasima Zoo was 

successes to breed and foster Eastern sarus crane, there are totally of 81 chicks, with 

naturally breed of 76 chicks and 5 chicks by artificial inseminations. There will be 

approximately 150 captive birds in 2009 and more than 12 were paired and potentially 

to be reintroduced (4) (37). Therefore; the Eastern sarus cranes are feasibly for the 

future reintroduction efforts for Thailand’s natural wetlands for the conservation 
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purpose of the endangered species. Moreover, the reintroduction program could 

contribute a restoration to enhance biodiversity and ecology balance of wetlands. 

 

2.2.3 Habitat and ecology 

The Eastern sarus crane habitats represent the highest biodiversity values. 

It feeds intensively in the dry season on the highly nutritious grassland sedges 

Eleocharis ochrostrachys around wetland. This help it to accumulate nutrition and 

gain strength for breeding season, there were found in the upland forest of Cambodia, 

Viet Nam and Lao PDR (6). The specie preference frequenting to be found in the area 

near the open country where wetlands occur as well as in open grasslands and man-

made wetlands such as reservoir during non-breeding season (1). 

Throughout their range the specie utilize a wide variety of landscapes, 

depending on an abundant of food, cropping patterns, and other seasonal factors. Their 

optimal habitat includes a combination of small seasonal marshes, floodplains, high 

altitude wetlands, human-made ponds, uncultivated and cultivated lands, and rice 

paddy fields. Oftenly, their foraging for underground tubers of native wetland 

vegetation. Breeding pairs build their nests in a wide variety of natural wetlands, along 

canals and irrigation ditches, beside village ponds, and in rice paddies (2). 

Nests of Eastern sarus cranes consist of wetland vegetation, breed 

primarily in the rainy season though the specie were reported to breed in floodplain 

wetlands during the dry season before their range dramatically receded. The nest 

platform was made up by material of wetland vegetation and prefers nesting in 

marshland (38) (39) (40). Females usually lay two eggs and incubation lasts for 31-34 

dayshe, male takes the primary role in defending the nest against possible danger (36). 

 

2.2.4 The Eastern sarus cranes reintroduction in a wetland at Huai 

Jorakaemak Non-Hunting Area, Buri Ram Province 

Recently, the Preparing Captive-breed Eastern Sarus Crane for 

Experimental of Reintroduction to Thailand’s Natural Wetland Project is ongoing 

since 2008 and will run through 2013, the project established by Zoological Park 

Organization of Thailand (ZPO) has cooperated with several agencies in Thailand. 

During the first phase, 6 Ramsar site of wetland, non-hunting area, and wildlife 
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sanctuary; i.e. Boung Khong Lhong Non-hunting area, Nong Bong Kai Non-hunting 

area, Huai Jorakaemak-Huai Talad Non-hunting area, Boung Boraphet, Thung Ka-

Mang: Phu Keaow Wildlife Sactuary, and Bangpra Non-hunting Area, were assessed 

in terms of natural wetland (37). The rapid assessment under criteria and indicators has 

been carried out and six suitable habitats have been identified. Huai Jorakaemak Non-

Hunting Area, Buri Ram Province has been chosen for the first released site as it was 

the most suitable habitat. A total of ten captive born Eastern Sarus Cranes chicks 

divided into two groups (41). The first group included those chicks born between June 

and July 2010. The second group was consisted of chicks born between August and 

October 2010. First group was released to the natural wetland in Huai Jorakaemak 

Non-Hunting Area in March 31, 2011 and second group was released in May 31, 2011 

(42). The project implementation was to bring the Eastern sarus cranes in a wetland 

where this species used to distribute. Moreover, this project can make major 

contributions to raising conservation awareness with local people about the values of 

Eastern sarus crane conservation and wetland ecosystem (43). 

 

 

2.3  Importance values of Huai Jorakaemak Non-Hunting Area 

  

2.3.1 Important of wetland 

Huai Jorakaemak Non-hunting Area is located in the Northeastern of 

Thailand in Muang district, Buri Ram Province on the latitude of 14 degree 53 lipda to 

14 degree 54 lipda-North and the longitude of 103 degree 00 lipda to 103 degree 04 

lipda-East. The general climate varies according to different seasons with the very hot 

weather in summer and the very cold and dry one in winter. The total rainfall rate in 

2010 was 1,238.20 millimeters per year with the average rainfall of 103.18 millimeters 

per month and the highest temperature was 39.80 degree Celsius in April and the 

lowest at 12.50 degree Celsius in January. The area had the relative humidity of    

72.97 % covering the area of 620 hectares with 160 meters above the sea level. As the 

diversity of weather patterns and the constant changing of natural environments, there 

are diversity of wetland, their communities and the ecosystems forming a biodiversity 

regarded as a resource on which local communities are reliant. 
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Figure 2-1 Huai Jorakaemak Non-Hunting Area, Buri Ram Province 

 

As of 1962, the reservoir was constructed to provide water for the farmer 

through and irrigation system in order to benefit local agriculture. Geographically, this 

is mostly plain, low land area, receiving water from the surrounding lands. In the dry 

season of summer, the deepest part of the reservoir was only 2 meters while in the 

rainy season; it was 5-7 meters. Because of the suitability of providing water for birds 

to live, breeding ground and sources of food, there are many water birds living there. 

The sanctuary used to be the biggest gathering place for birds in northeastern region 

(44). According to the maps on the distribution of the Eastern sarus cranes by Wildlife 

Research Division, it was found that the areas around the lower Chi river basin 

including wetlands in Buri Ram Province used to be a habitat of the Eastern sarus 

crane (5). In 1980, the province submitted a proposal to the Forest Department in 

protection of the area. The department had sent its officers to explored and 

investigated later declared the area a wildlife sanctuary officially mentioned in the 

Royal Thai Government Gazette as Huai Jorakaemak Non-hunting Area (45). 
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As a matter of fact, the populations are increasing; the settlement of 

communities, the development of public facilities and the construction of buildings 

were widespread into the area. According to the 1st – 5th of National, Economic and 

Social Development Plans (1961-1986) had focused on economic growth as their 

priority. At that period, abundant natural resources had been seen as an asset to be 

exploited in social development. The short term economic advancement was based on 

a policy which overlooked the impacts of development on the environment in the long 

run. This led to the decline of natural resources (20) especially in the area called 

wetland which was heavily under threat and negative changes were rapid. The 

development also affected water birds as their life-supporting factors are at risk; such 

as the use of chemicals, fertilizers and famer’s use of machines in agriculture. The use 

of some fishing tools also disturbed the water birds. Some of water birds got caught in 

the net. The raising cattle also contributed as a problem. Besides, the illegal hunting 

and collecting their eggs for food directly harms the birds (46). These factors have 

already affected many species of water birds in the reservoir which are reliant on the 

area for feeding, breeding ground and a habitat. There have been permanent 

migrations of water birds, especially the Eastern Sarus crane was extinct in Thailand’ 

natural wetlands since 1963.  

Huai Jorakaemak Non-hunting Area was used mainly as rice paddy fields 

followed waterway, residential area, wild animal and wilderness, natural forest and 

plant fruit trees (47). Utilization in terms of agriculture, local livestock, fishing 

activities includes other benefits from animals and plants. Based on the important and 

values of wetland it was concluded that: 

1. The main use of agriculture activities for rice fields, local livestock and 

fishing activities. 

2. A reserved wetland and forest area was habitat, nesting and lay eggs of 

water birds. 

3. The site around the reservoir use as the area for local community and 

local residency and local government agencies. 

Potential of land use, as in the study are plentiful of the nature and also 

settle for local community and services. The approach to evaluate the suitability for 

cash crops of the wetland fertility found that soil characteristic dose not absorb water 
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for farming and classified as just the potential for being the agricultural land and their 

fertility is moderate (48). 

 

2.3.2 Socio-economic conditions 

Huai Jorakaemak Non-hunting Area has three communities living around 

the site as Tambon (sub-district) Samet, Tambon Sakea Prong and Tambon Ban Bua. 

With the total households of 8,585 and population was 39,036 people. Typical career 

to people are agriculture and framing. Their conventional intensive agriculture were 

using chemical pesticides and fertilizer once time in a year. Mainly farmer use walking 

tractors (push cart) for ploughing their land. Fishing activities in Huai Jorakaemak is 

not population because only few fish and aquatic animal remain in the reservoir (4). 

Currently, reservoir become shallow and is covered with aquatic plants. 

The survey and analysis of water quality in both field and laboratory was found that 

the water quality was classified as category 3: The effluent water from certain 

activities and can be utilized by the usual sterile and generally improving water quality 

through the process of water treatment before and can be useful for agriculture. 

Agriculture area in Buri Rum province were depend up on this source of water. The 

road conditions access to the reservoir are gravel. Road to the village or township are 

concrete or asphalt. The infrastructures of village are moderately development. Every 

household has accessibility to electric supply and having electric appliances. Most 

people store rain water for utilized and also used groundwater for their consumption. 

In some village has pipe water supply. Communities have access to primary school, 

and hospital at the district and public telephone are in services. Therefore, access to 

basic education, medical treatment, transport and communication is available and 

convenient. 

The size of each household member is around 5-6 people which is a 

typical number for household in the northeast region. The number of resident in the 

village close to Muang district of Buri Rum province, has been an increase transfer 

themselves as employees else. The demand and young worker are increasing as they 

are work harder and productivity. The legal and illegal worker from neighborhood 

countries are commonly found mainly were people from Laos and Cambodia and the 

communication language between them were Khmer. 
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2.3.3 Wetland resources utilization  

The studies about the values and utilization of wetland resources at Huai 

Jorakaemak Non-Hunting Area, the use of water in the reservoir was found that the 

valuable and important to the livelihood of the household as well as local and 

provincial levels. The direct benefits of the reservoir were used for major source to 

water for agriculture, consumption, industry and tourism. 

The use of the land around reservoirs and accessed to the wetland to 

collect fresh water fish and eatable plants for themselves as well as for sale, so its 

bring the household income. Local people can collect product from the wetland 

throughout the year. During rainy season variety and lot of quantity and kind of 

product are available. The survey found that a wild range of wetland product could be 

classified into three main groups a) fish b) aquatic plants and algae and c) aquatic 

animals such as snails, frogs, insects etc. The fish production has a maximum value 

when compared with other products. Many types of plants that become a sources for 

household consumption as a fresh vegetable for cooking and maals. Some plants were 

sold to generate income for the family such as lotus. The survey also found the coarse 

bulrush, use for waving mats which is native production that generate extra income to 

household after farming season. 

The output value of critical habitat for fish and a collection of plants were 

significant. The productivity of wetland basin as source of revenue and generate extra 

income for the community as well as allows local people to save money to buy food. 

The value is direct benefits to the local community. A reservoir also given an in direct 

value to the community such as the habitat of living species with high biological 

diversity and has been declared as the non-hunting area. Wetland can helps filter waste 

water and residue from the crop and source of accumulation of sediment soil fertility 

for plantation. The ecology of wetland value and benefits to Huai Jorakaemak 

reservoir could be classified into three categories including to the value of local 

livelihoods, social and cultural values, and economic value. 
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CHAPTER III 

RESEARCH METHODOLOGY 

3.1  Research procedure 
The purpose of this research was to study factors affecting community 

paradigms for Eastern sarus cranes reintroduction in a wetland at Huai Jorakaemak 

Non-Hunting Area, and recommend ways to encourage sustainable co-existence 

between local people and Eastern sarus cranes in wetland ecology. There are the 

procedures in table 3-1 as follows; 

Table 3-1  Research procedure 
 

Procedure Methodology Outcome 

1. Background and 

 justification 

Reviewing literature 

from secondary data 
Related state of Eastern sarus 

crane reintroduction and 
study area  

2. Factors analysis 

research 

Reviewing literature 

on factors affecting 

community paradigms 

and existing related 

Focused their analyses on 

socio-demographic and 

economic factors, indicators  

of community paradigms  

3. Research design - Reviewing literature 

on factors affecting 

community paradigm 

- Research approval by 

Institutional Review Board.

- Research questionnaire and 

handbook for guideline about 

household interviews 

- MU-IRB approval certificate 

of ethics in human research  

4. Data collection Household interview 

using questionnaire 

survey 

Socio-demographic and 

economic information of local 

people living around the site 
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Table 3-1  Research procedure (cont.) 

Procedure Methodology Outcome 

5. Data analysis - Descriptive statistic 

- Independent t-test 

- Paired t-test 

- One way Anova 

- SWOT analysis 

- Describe socio-demographic 

and economic information 

- Comparing community 

paradigms of Eastern sarus  

cranes reintroduction 

- Analyze community 

paradigms both before and 

after Eastern sarus crane 

reintroduction

- Analyze significant factors 

affecting community 

paradigms 

- Analyze strength, weakness, 

opportunity and treats of 

coexistence between local 

people and Eastern sarus 

cranes 

6. Data interpretation Mixing quantitative and 

qualitative data 

- Describe of significant

factors affecting community 

paradigms in Eastern sarus 

crane reintroduction 

- The ways to encourage 

sustainable coexistence 

between local people and 

Eastern sarus cranes in a 

wetland 
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3.2  Target group and sample size 
 Wetland in Huai Jorakaemak Non-Hunting Area adjacent to, local 

community located of 3 sub-districts includes Samet, Sakae Prong and Ban Bua, 

Maung District Buri Ram Province, There were 39,036 people, 8,582 households. 

Majority of local people was a farmer (49) (50) (51). 

 To selected the key information that able to provide correctly appropriately 

information regarding to the purpose of the study. The study site was carried out in 9 

impacted villages of totally 1,383 households located around Huai Jorakaemak Non-

Hunting Area that applicable to following criteria as follows; 1) located around Huai 

Jorakaemak Non-Hunting Area 2) the most impacted area from Eastern sarus crane   

3) the settlement period and length of residence is more than 2 years.  
 In order to determine the proper size of sampling by using the formula of 

Yamane (1973) (52), calculation of sampling number (n) using in study in 310 

samplings. There are a total of 244 completed questionnaires due to the survey period 

for data collection was in the middle of local community festival. Therefore, the 

distribution of the selected impacted villages were proportional of the total households 

in each village (Appendix C). 

3.3  Data collection and analysis 
 The implemented a survey to collected quantitative data using household 

interview by questionnaires to study factors affecting community paradigms for 

Eastern sarus cranes reintroduction in a wetland. The structure of questionnaire is 

consisted of 4 parts as follows; 1) socio-demographic information 2) knowledge about 

wetlands, water birds and Eastern sarus crane 3) perceptions toward local resource 

management plans and policies and 4) damage potential and changes from Eastern 

sarus cranes reintroduction. The quantitative data were analyzed by descriptive and 

inferential statistics.
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  3.3.1 Socio-demographic and economic information 

Interviewing covered socio-demographic and economic factors to study 

changes in local economic un order to conditions will generally depend on the 

distribution of demographic characteristics after Eastern sarus cranes reintroduction in 

a wetland at Huai Jorakaemak Non-Hunting Area, Buri Ram Province. There are 10 

questions as show in table 3-2.

Table 3-2 Type of socio-demographic and economic factors 

Socio-demographic

and economic factors  

Measure Statistic**

Gender Meal/Female Percentage, Mean, S.D. 

Age Years Percentage, Mean, S.D. 

Education level Years Percentage, Mean, S.D. 

Main occupation Yes/No Percentage, Mean, S.D. 

Length of resident Years Percentage, Mean, S.D. 

Maximum, Minimum 

Household income Baht Percentage, Mean, S.D. 

Maximum, Minimum 

Agricultural land holding  Rai Percentage, Mean, S.D. 

Maximum, Minimum 

Distance from rice field to 

Eastern sarus crane cage  
km. Percentage, Mean, S.D. 

Maximum, Minimum 

Member of local group                            Grup Percentage, Mean, S.D. 

Maximum, Minimum 
** The calculate the value of statistic by using the program of Statistical Package for Social Sciences 
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3.3.2 Knowledge about wetlands, water birds and Eastern sarus crane

Interviewing about wetlands, water birds, and Eastern sarus crane to study 

community paradigms were affecting to local people’s participation on Eastern sarus 

cranes conservation and wetland management. The compared between before Eastern 

sarus cranes reintroduction (2009) and after Eastern sarus cranes reintroduction 

(2011). All household respondents were asked to rate their level of knowledge by 

Likert's scale comes from applying values to each of the answers was scores weighting 

by arbitrary weighting method (52) for each of the indicators as show in table 3-3. 

Table 3-3 The knowledge about wetlands, water birds and Eastern sarus crane 

Indicators Measure* Statistics** 

Huai Jorakaemak is local 

wetland 
0,1,3,5 Mean, S.D., 

Paired t-test 
Huai Jorakaemak is the 

international wetland 
0,1,3,5 Mean, S.D., 

Paired t-test 

Huai Jorakaemak is habitat

of water birds 

0,1,3,5 Mean, S.D., 

Paired t-test 

Eastern sarus crane is 

reserved animal and

extinct in the wind 

0,1,3,5 Mean, S.D., 

Paired t-test 

Eastern sarus cranes represent 

the local community 
0,1,3,5 Mean, S.D., 

Paired t-test 

Eastern sarus cranes represent 

the highest biodiversity 

values of wetland 

0,1,3,5 Mean, S.D., 

Paired t-test 

* 0 = Not at all knowledge; 1 = Low level of knowledge; 3 = High level of knowledge;  

   5 = Very high level of knowledge 

** The calculate the value of statistic by using the program of Statistical Package for Social Sciences
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3.3.3 Perceptions toward local resource management plans and 

policies

Interviewing toward local resource management plans and policies to 

study local people paradigm in natural resources management of local community will 

be affected local people’s participation in Eastern sarus cranes conservation and 

wetland management. The compared between before Eastern sarus cranes 

reintroduction (2009) and after Eastern sarus cranes reintroduction (2011). All 

household respondents were asked to rate their level of knowledge by used Likert's 

scale comes from applying values to each of the answers was scores weighting used to 

arbitrary weighting method (52) for each of the indicators as show in table 3-4. 

Table 3-4 The perceptions toward local resource management plans and policies

Indicators Measure* Statistics** 

Dredging to maintain irrigation 

in wetland 
0,1,3,5 Mean, S.D., 

Paired t-test 
Local water resource 

management 
0,1,3,5 Mean, S.D., 

Paired t-test 

Promote awareness on local 

water consumption 

0,1,3,5 Mean, S.D., 

Paired t-test 

Laws and regulations of 

wetland resource utilization 
0,1,3,5 Mean, S.D., 

Paired t-test 

Hunting laws and regulations 

of water bird and wildlife 
0,1,3,5 Mean, S.D., 

Paired t-test 

Wetland management, water 

birds and Eastern sarus cranes 

conservation

0,1,3,5 Mean, S.D., 

Paired t-test 

* 0 = Not at all perception; 1 = Low level of perception; 3 = High level of perception;  

   5 = Very high level of perception 

** The calculate the value of statistic by using the program of Statistical Package for Social Sciences. 
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3.3.4 Damage potential and changes from Eastern sarus cranes 

reintroduction in a wetland

Interviewing toward damage potential and changes from the Eastern sarus 

cranes reintroduction in a wetland to study local community was impacted from 

Eastern sarus cranes will be affected in local people paradigms in Eastern sarus cranes 

conservation in wetland The compared between before Eastern sarus cranes 

reintroduction (2009) and after Eastern sarus cranes reintroduction (2011). All 

household respondents were asked to rate their level of knowledge by used Likert's 

scale is scores weighting used to arbitrary weighting method (52) for each of 

indicators as show in table 3-5. 

 

Table 3-5 The damage potential and changes from Eastern sarus cranes 

reintroduction in a wetland 

Indicators Measure* Statistics**

Damage potential on 

household incomes 

0,1,3,5 Percentage, Mean, S.D 

Damage potential on paddy 

crop agro-ecosystem 

0,1,3,5 Percentage, Mean, S.D.

Damage potential on fishery 

site and wetland 
0,1,3,5

 
Percentage, Mean, S.D. 

Damage potential on water 

birds and water source 
0,1,3,5 Percentage, Mean, S.D. 

* 0 = Not at all damage; 1 = Low level of damage; 3 = High level of damage; 

   5 = Very high level of damage 

** The calculate the value of statistic by using the program of Statistical Package for Social Sciences

Table 3-6 which provides a list of indicators used to interviews about the 

benefits for households and local community from Eastern sarus cranes reintroduction 

in a wetland. These households were purposely selected based on experience with 

respondents agree/strongly agree (1) and respondents disagree/strongly disagree (0). 
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Table 3-6 The benefits for households and local community from Eastern sarus 

cranes reintroduction in a wetland 

Indicators Measure Statistics** 

Improve quality of life  

and livelihoods

Yes = 1 

No = 0 

Mean, S.D., T-test 

Increased employment and 

income generation 

Yes = 1 

No = 0 

Mean, S.D., T-test 

Natural education center  

for children and youth 

Yes = 1 

No = 0 

Mean, S.D., T-test 

Eastern sarus crane 

conservation participation 

Yes = 1 

No = 0 

Mean, S.D., T-test 

Increasing knowledge in 

local resources 

Yes = 1 

No = 0 

Mean, S.D., T-test 

Huai Jorakaemak 

development to  

an ecotourism site 

Yes = 1 

No = 0 

Mean, S.D., T-test 

** The calculate the value of statistic by using the program of Statistical Package for Social Sciences. 

Table 3-7 which provides a list of indicators used to interviews about local 

people expected from Eastern sarus cranes reintroduction and wetland management. 

These households were purposely selected based on experience with respondents 

agree/strongly agree (1) and respondents disagree/strongly disagree (0). 
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Table 3-7 The expected of local people from Eastern sarus cranes reintroduction 

and wetland management

Indicators Measure Statistics** 

Local guide in ecotourism 

activities

Yes = 1 

No = 0 

Mean, S.D., T-test 

Local merchants 

development  

Yes = 1 

No = 0 

Mean, S.D., T-test 

Participation in souvenir 

productions

Yes = 1 

No = 0 

Mean, S.D., T-test 

Home stay, food and 

beverage services 

Yes = 1 

No = 0 

Mean, S.D., T-test 

** The calculate the value of statistic by using the program of Statistical Package for Social Sciences 

3.4  SWOT analysis for coexistence between local people and Eastern 

sarus cranes in a wetland 
Data used in the analysis were collected from field study household 

interviews and secondary data that included results of the study in important factors 

affecting local people’s adoption paradigms in Eastern sarus cranes reintroduction at 

Huai Jorakaemak Non-Hunting Area. The researchers analyzed the strengths and 

weaknesses refer to the internal wetland and local community, while opportunities and 

threats are external factor contributing coexistence local people and Eastern sarus 

cranes in a wetland. Then those data are selected into topic and to analyses and study the 

significant factor at strengths, weaknesses, opportunities, and threats (Figure 3-1). 
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Figure 3-1 SWOT analysis for sustainable coexistence between local people and 

Eastern sarus cranes in a wetland 
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CHAPTER IV 

RESEARCH DISCUSSION AND RESULTS 

4.1  Socio-demographic and economic conditions 
Most of local people living around Huai Jorakaemak Non-Hunting Area of 

the sample was female. The average age of local people was 48 years old and ranged 

between 18 and 81 years old, and educational attainment of respondents was primary 

school and approximately 11 percent of local people were no education. Household 

income was average monthly net income within the range of 5,397 baht and ranged 

between 500 and 25,000 baht both two groups is agriculture. The majority main 

occupation was agriculture, and increase local merchant but fishery activity was 

significantly reduced after the Eastern sarus cranes reintroduction in a wetland. 

Average agricultural land holding of household respondents was 14.21 rai (2.27 

hectares) and ranged between 1 and 80 rai. The average distance from paddy field to 

Eastern sarus crane cages was 4.45 kilometers and ranged between 0.1 and 15 

kilometers.  

The household respondents had joined in local community groups 

including agriculture co-operative group, local health volunteer group, federation of 

saving and credit cooperative group, and funeral allowance group and average member 

of local groups was 1.58 group and ranged between 0 and 3 groups. However, there 

households of 40.6 percent haven't joined any groups yet. Finally, the average length 

of residence reported by household respondents was 41.58 years and ranged between 3 

and 81 years, it shows that most of local people who has seen these changes to their 

local environment and wetland habitat were loss affecting the Eastern sarus crane 

extinct in the wetland ecosystem. 
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Table 4-1 Socio-demographic and economic conditions 
N = 244 

Socio-demographic

and economic factors 

N Percent Mean S.D. Min. Max.

Gender

     Male 

     Female 

84 

160

 

34.4 

65.6 

    

Age (years old) 

     18-40 

     41-45 

     46-55 

     56-81 

 

76 

32 

58 

78 

 

31.1 

13.1 

23.8 

32.0 

47.77 13.83 18 81

Education levels 

     No education 

     Primary School 

     High School 

     University Degree  

 

27 

162 

44 

11 

 

11.1 

66.4 

18.0 

4.5 

5.80 3.86 0 15

Length of residence 

(years)

     0 - 40  

     41 - 60  

      61  

 

 

107 

108 

29 

 

 

43.8 

44.3 

11.9 

41.58 13.83 3 81

Household income 

(baht/month)

     0 - 5,000  

     5,001 - 8,000  

     8,001 - 11,000 

      11,000 

 

 

154 

46 

28 

16 

 

 

63.1 

18.8 

11.5 

6.6 

5,397 3,960 500 25,000
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Table 4-1 Socio-demographic and economic conditions (cont.) 
N = 244 

Socio-demographic

and economic factors 

N Percent Mean S.D. Max. Min.

Agricultural  

land holding (rai)

     0 - 10  

     11 - 20  

     21 - 30  

      30  

 

 

128 

79 

19 

18 

 

 

52.4 

32.4 

7.8 

7.4 

14.21 14.40 1 80

Main occupation (E) 

     Agriculture 

     Fisherman  

     Merchant 

     Other 

 

182 

4 

6 

52 

 

74.6 

1.6 

2.5 

21.3 

    

Main occupation (P) 

     Agriculture 

     Fisherman  

     Merchant 

     Other 

 

181 

0 

10 

53 

 

74.2 

0 

4.1 

21.7 

    

Member of local groups 

     Federation of saving 

     Agriculture  

     Funeral allowance 

     Local health 

     Not-joined group 

 

60 

27 

67 

20 

70 

 

24.6 

11.0 

27.5 

8.2 

28.7 

0.74 0.78 1 3

Distance from rice field 

to sarus crane cage 

(km)

     0.1-5 

     5.1-10  

    10.1-15 

 

 

 

193 

49 

2 

 

 

 

79.1 

20.1 

0.1 

4.45 1.25 0.1 15
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4.2  Local community paradigms toward Eastern sarus cranes 

reintroduction in a wetland 
 

4.2.1 Knowledge about wetlands, water birds and Eastern sarus crane

The community paradigm and indicators about knowledge of wetlands, 

water birds and Eastern sarus crane was found that local people living around Huai 

Jorakaemak Non-Hunting Area were statistically significantly increased of knowledge 

every indicator. The indicator of Eastern sarus crane is reserve animal and extinct in 

the wind was most increase average scores, then  Eastern sarus cranes represent the 

highest biodiversity values, the Eastern sarus crane represent identity of local 

community, Huai Jorakaemak is wetland habitat of water birds, Huai Jorakaemak is 

local wetland and Huai Jorakaemak is international wetland. 

The results of tests of significance between the knowledge of local people 

before and after Eastern sarus crane reintroduction in wetland on indicators related to 

wetlands, water birds, and Eastern sarus crane was found that knowledge of local 

people with significantly increased in statistic at 0.05 levels (P-value=0.000). The 

increase of knowledge was contributed to local people’s adoption decision on the 

Eastern sarus crane reintroduction in a wetland (Table 4-2). 
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Table 4-2 The knowledge of local people about wetlands, water birds and  

Eastern sarus crane 

Indicators*** 
Earlier                     Present 

P-value**
Mean* S.D.* Mean* SD* 

1. Eastern sarus crane is 

reserve animal and  

extinct in the wind 

2. Eastern sarus crane 

represent the highest 

biodiversity values 

3. Eastern sarus crane 

represent the identity  

4. Huai Jorakaemak is 

habitat of water birds 

5. Huai Jorakaemak is  

the international wetland 

6. Huai Jorakaemak is 

local wetland 

1.35 

 

 

1.08 

 

 

1.04 

 

 

2.11 

 

0.92 

 

1.71 

1.74 

 

 

1.52 

 

 

1.51 

 

 

1.91 

 

1.34 

 

1.80 

2.28 

 

 

1.94 

 

 

1.86 

 

 

2.77 

 

1.53 

 

2.31 

1.95 

 

 

1.77 

 

 

1.83 

 

 

1.97 

 

1.72 

 

1.94 

0.000** 

 

 

0.000** 

 

 

0.000** 

 

 

0.000** 

 

0.000** 

 

0.000** 
* 0 = Not at all knowledge; 1 = Low level of knowledge; 3 = High level of knowledge;  

   5 = Very high level of knowledge 

** Significant at level P < 0.05

*** Ranging by knowledge level increased 

 

Table 4-3 shows the results of tests of significance between socio-

demographic and economic factors and knowledge about wetlands, water birds, and 

Eastern sarus crane of local people both before and after the Eastern sarus crane 

reintroduction in a wetland has described as following individual factors: 

Before the Eastern sarus crane reintroduction in a wetland was found that 

local people has agricultural land holding between 11-20 rai, the median age between 

46-55 years old, education attainment levels was a primary school, and knowledge 

about wetlands, water birds and monthly net income within range of 5,001-8,000 baht 
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affecting to knowledge about wetlands, water birds and Eastern sarus crane was 

statistically significantly difference between the average responses of the groups. 

Conversely, after the Eastern sarus crane reintroduction in a wetland was 

found that local people living around the site has knowledge about wetlands, water 

birds and Eastern sarus crane was not statistically significant difference between the 

average responses of the groups. 

 

Table 4-3 Significance tests of socio-demographic and economic factor and 

knowledge about wetlands, water birds and Eastern sarus crane 

 

Socio-demographic

and economic factors 
Mean S.D. P-value (E) P-value (P) 

Gender a 

Age 

Level of education (years) 

Length of residence (years) 

Net Income (baht/month) 

Agriculture land holdingb (rai) 

Main occupationc (Earlier) 

Main occupationc (Present) 

Member of local groupd 

Distance from rice field  

to sarus crane cage (km) 

1.66 

47.77 

5.80 

41.58 

5,397 

14.21 

1.70 

1.73 

0.74 

4.45 

 

0.477 

13.83 

3.86 

16.96 

3,960 

14.40 

1.24 

1.25 

0.78 

1.25 

 

0.118 

   0.008** 

   0.010** 

    0.607 

   0.020** 

    0.873 

   0.003** 

    0.146 

    0.161 

0.166 

0.507 

0.081 

0.591 

0.774 

0.344 

0.607 

0.658 

0.861 

0.681 

0.074 

 

E = earlier, P = present 
a Male = 1; Female = 2 
b 1 Rai = 0.16 hectare 
cAgriculture = 1; Merchant = 2, Fishery = 3; Otherwise = 4 
d Federation of savings = 1; Agriculture co-operative = 2; Local health volunteer = 3;  

Funeral allowance = 4 

** Significant at level P < 0.05
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The studying of knowledge about wetlands, water birds and Eastern sarus 

crane of local people according to socio-demographic and economic factors both 

before and after Eastern sarus crane reintroduction in a wetland was found that age, 

education attainment, household net income, and main occupation has significantly 

difference with statistic at 0.05 levels. The result was harmony with the concept of 

Juthamas Pinthukas reported that increase in farmer’s age were important factors 

contributing to farmers adoption paradigm of pesticide-free vegetable production (53). 

As the resulted of Paweena Saritnirun reported that education attainment were 

important factors contributing to local people paradigm toward household food 

security (54). The resulted study of Wichian Banjongkarn reported that net income 

was factors contributing to farmers’ adoption paradigm of Japonica rice production 

(55). According to the resulted study of Piyakarn Teratisup reported that main 

occupation of household was factors contributing to farmer’s adoption paradigm and 

participations in Eastern sarus crane reintroduction in a wetland (56). Similarly, age, 

education attainment, household net income, and main occupation were important 

factors contributing to local people’s adoption paradigm of Eastern sarus cranes 

reintroduction in a wetland. 

4.2.2 Perceptions toward local resource management plans and 

policies 

The community paradigm toward perceptions of local resource 

management plans and policies was found that local people living around Huai 

Jorakaemak Non-Hunting Area was statistically significantly increased of perceptions 

every indicator. The indicator of laws and regulations of wetland resources utilization 

has most increase of average scores, then wetland management, water birds and 

Eastern sarus cranes conservation, hunting laws and regulations of water birds and 

wildlife, local water resource and management, promote awareness on water 

consumption, and dredging to maintain irrigation wetland. 
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The results of tests of significance between the perceptions of local people 

before and after Eastern sarus crane reintroduction in a wetland on indicators toward 

local resource management plans and policies was significantly increased in statistic at 

0.05 levels (P-value=0.000). The increase perceptions of local people was contributed 

to more rapid adoption decision on Eastern sarus crane reintroduction (Table 4-4). 

 

Table 4-4 The perceptions of local people toward local resource management plans 

and policies 

 

Indicators*** 
Earlier                Present 

P-value**
Mean* S.D.* Mean* S.D.* 

1. Laws and regulations  

of wetland resources 

utilization  

2. Wetland management, 

water birds and Eastern 

sarus cranes conservation 

3. Hunting laws and 

regulations of water bird 

and wildlife. 

4. Promote awareness on 

local water consumption 

5. Local water resource  

and  management  

6. Dredging to maintain 

irrigation wetland 

2.33 

 

 

2.41 

 

 

2.87 

 

 

1.76 

 

1.82 

 

2.16 

1.94 

 

 

1.79 

 

 

1.87 

 

 

1.84 

 

1.67 

 

1.78 

3.08 

 

 

3.15 

 

 

3.55 

 

 

2.34 

 

2.40 

 

2.31 

1.89 

 

 

1.75 

 

 

1.68 

 

 

1.96 

 

1.82 

 

1.94 

0.000** 

 

 

0.000** 

 

 

0.000** 

 

 

0.000** 

 

0.000** 

 

0.000** 

* 0 = Not at all perception; 1 = Low level of perception; 3 = High level of perception;  

   5 = Very high level of perception 

** Significant at level P < 0.05

*** Ranging by perception level increased 
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Table 4-5 provides the results of tests of significance between socio-

demographic and economic factors and perceptions toward local resource management 

plans and policies both before and after the Eastern sarus crane reintroduction in a 

wetland was found that local people was completed a primary school of educational 

attainment and median age between 46-55 years old was affecting perceptions toward 

local resource management plans and policies was statistically significantly difference 

between the average responses of the groups. 

 

Table 4-5 Significance tests of socio-demographic and economic factors and 

perceptions toward local resource management plans and policies 

 

Socio-demographic

and economic factors 
Mean S.D. P-value (E) P-value (P) 

Gender a 

Age  

Level of education (years) 

Length of residence (years) 

Net Income (baht/month) 

Agriculture holdingb (rai) 

Main occupationc (Earlier) 

Main occupationc (Present) 

Member of local groupd 

Distance from rice field  

to sarus crane age (km) 

1.66

47.77

5.80

41.58

5,397

14.21

1.70

1.73

0.74

4.45

0.477 

13.83 

3.86 

16.96 

3,960 

14.40 

1.24 

1.25 

0.78 

1.25 

 

0.837 

0.178 

0.021** 

0.947 

0.452 

0.176 

0.076 

0.206 

0.579 

0.872 

0.315 

    0.000** 

0.340 

0.794 

0.525 

0.091 

0.031 

0.149 

0.853 

0.272 

 

E = earlier, P = present 
a Male = 1; Female = 2 
b 1 Rai = 0.16 hectare 
cAgriculture = 1; Merchant = 2, Fishery = 3; Otherwise = 4 
d Federation of savings = 1; Agriculture co-operative = 2; Local health volunteer = 3;  

Funeral allowance = 4 

** Significant at level P < 0.05
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The studying of perception toward local resource management plans and 

policies of local people according to socio-demographic and economic factors both 

before and after Eastern sarus crane reintroduction in a wetland found that age and 

educational attainment of local people was significantly difference perceptions toward 

local resource management plans and policies with statistic at 0.05 levels. The result 

from study was harmony with Kulwadee Tanwong reported that age and education 

attainment were important factors affecting community paradigm in participation 

toward soil waste management (57). According to the resulted study of Paweena 

Saritnirun reported that age of local people were important factor contributing to local 

people’s paradigm toward household food security (54). Additional consensus with 

concept of Win Thida reported that farmer’s age were important factor contributing to 

farmer’s adoption paradigm of chemical fertilizers in maize cropping system (58). 

Similarly, both the educational attainment and age were significant important factors 

contributing to local people’s adoption paradigm of the Eastern sarus cranes 

reintroduction in a wetland. 

 

4.2.3 Damage potential and changes from Eastern sarus cranes 

reintroduction in a wetland 

The result of study of the community paradigm toward potentially damages 

from Eastern sarus cranes reintroduction in a wetland was found that positive damages 

on household income about local merchants has most average scores, water birds and 

water resource, fisheries and wetlands, and paddy field and agricultural landscape. 

Similarly, about local merchants have most average scores, water birds and water 

resource, fisheries and wetlands, and paddy field and agricultural landscape.  

The results of tests of significance between the positive damages and 

negative damages were statistically significantly difference between the average 

responses. The positive damages on household income about local merchants and 

negative damages on paddy field and agricultural landscape were contributed to rapid 

adoption decision on Eastern sarus crane reintroduction in a wetland (Table 4-6).
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Table 4-6 The damage potential and changes from Eastern sarus cranes 

reintroduction in a wetland 

Indicators***
Positive Damage      Negative Damage

P-value**
Mean* S.D.* Mean* SD*

1. Damage potential on 

household income 

2. Damage potential on 

water birds and water 

resource 

3 Damage potential on 

fisheries and wetlands 

4. Damage potential on 

paddy fields and 

agricultural landscape 

1.50 

 

0.91 

 

 

0.80 

 

0.62 

 

0.92 

 

1.58 

 

 

1.47 

 

1.17 

 

1.38 

 

1.04 

 

 

1.02 

 

0.99 

 

0.61 

 

1.75 

 

 

1.65 

 

1.69 

 

0.140 

 

0.339 

 

 

0.119 

 

    0.011** 

 

* 0 = Not at all damage; 1 = Low level of damage; 3 = High level of damage; 

   5 = Very high level of damage 

** Significant at level P < 0.05

*** Ranging from damage level 

 

Table 4-7 provide the results of tests of significance between socio-

demographic and economic factors and damage potential from Eastern sarus cranes 

reintroduction of local people both positive damages and negative damages from 

Eastern sarus crane reintroduction in wetland has described as following individual 

factors: 

Positive damage from the Eastern sarus crane reintroduction in wetland 

was found that local people was female, the median age between 46-55 years old, 

completed a primary school of educational attainment, 40-60 years of length of 

residence, net monthly household income within the range of 5,001-8,000 baht, main 

occupation is agriculturist, distance from rice field to Eastern sarus crane cages 0.1-5 

kilometers that affect positive damage was statistically significantly difference 

between the average responses of the groups.  
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Negative damages from the Eastern sarus crane reintroduction in wetland 

was found that the local people has the median age between 46-55 years old, 

completed a primary school of educational attainment, net monthly household income 

within the range of 5,001-8,000 baht, main occupation is agriculturist, 11-20 rai of 

agriculture land holding distance Eastern sarus crane cages of 0.1-5 kilometers and 

was one membership of local groups that affect negative damages was statistically 

significantly difference between the average responses of the groups.  

Table 4-7 Significance tests of socio-demographic and economic factors and 

damage potential and changes from Eastern sarus cranes reintroduction 

Socio-demographic

and economic factors 
Mean S.D. P-value (P) P-value (N) 

Gender a 

Age  

Level of education (years) 

Length of residence (years) 

Net Income (baht/month) 

Agriculture land holdingb (rai) 

Main Occupationc (Earlier) 

Main Occupationc (Present) 

Member of local groupd 

Distance from rice field  

to sarus crane cage (km) 

1.66 

47.77 

5.80 

41.58 

5,397 

14.21 

1.70 

1.73 

0.74 

4.45 

 

0.477 

13.83 

3.86 

16.96 

3,960 

14.40 

1.24 

1.25 

0.78 

1.25 

 

0.026** 

0.001** 

0.017** 

0.000** 

0.026** 

   0.153 

0.005** 

   0.197 

   0.239 

0.008** 

     0.060 

0.000** 

0.001** 

     0.475 

0.001** 

0.001** 

0.003** 

0.001** 

0.000** 

0.000** 

 

E = earlier, P = present 
a Male = 1; Female = 2 
b 1 Rai = 0.16 hectare 
cAgriculture = 1; Merchant = 2, Fishery = 3; Otherwise = 4 
d Federation of savings = 1; Agriculture co-operative = 2; Local health volunteer = 3;  

Funeral allowance = 4 

** Significant at level P < 0.05
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The studying of damages potential and changes from Eastern sarus cranes 

reintroduction of local people according to socio-demographic and economic factors. 

The positive damages from Eastern sarus crane reintroduction in wetland was found 

that gender, age, educational attainment, length of residence, net income, main 

occupation (earlier), and distance from rice field to Eastern sarus crane cage was 

significantly different damages potential with statistic at 0.05 levels. The result was 

harmony with the resulted study of Weeraya Boonsin reported that educational 

attainment and main occupation were important factors contributing to adoption 

paradigms toward water resource management of local community (28). Arkhom 

Promsen reported that gender and net household income were important factors 

contributing to farmer’s adoption paradigm of organic agriculture practices based on 

the standard organic agriculture set by the Royal Project Development Center (27). 

According to the resulted study of Nares Chuersuwan and Boonchai Ngamwitroj 

reported that age was important factor contributing to adoption paradigms toward 

forest source water and water resource management (59). Additional consensus with 

concept of Chanika Jungvisithon reported that length of residence, and main 

occupation were important factors contributing to people’s adoption paradigm of 

participation in canal development and improvement (60). 

While the negative damages from Eastern sarus crane reintroduction in 

wetland found that age, educational attainment, net income, agriculture land holding, 

main occupation (earlier), main occupation (present), member of local group and 

distance from rice field to Eastern sarus crane cage was significantly different with 

statistic at 0.05 levels. The result was harmony with the resulted study of Sukanya 

Chiengek reported that age, educational attainment, net income, and main occupation 

were important factors contributing to people’s paradigm and perception of global 

warming and encouraged as one among many alternatives to prevent and solve the 

global warming problem (61). According to the resulted study of Usa Sukpresert 

reported that agricultural land holding and member of local group were important 

factors contributing to people’s paradigm toward participation in forest fire control 

around the buffer zones (62). Similarly, the significant factors contributing to adoption 

paradigm toward the Eastern sarus cranes reintroduction in a wetland. 
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4.2.4 The expected of local people from Eastern sarus cranes 

reintroduction and wetland management 

The results from interviewed with local stakeholders living around the site 

of Huai Jorakaemak Non-Hunting Area were highly expected in Huai Jorakaemak 

development and management to an ecotourism site, improve quality of life and 

livelihoods, natural education center for children and youth, the Eastern sarus crane 

conservation and participation, increased employment and income generation and 

increasing knowledge about local resources. 

Table 4-8 The expected of local people from Eastern sarus cranes reintroduction 

and wetland management 

 

** Significant at level P < 0.05 

*** Ranging by expected of local people 

 

Table 4-9 provide the results of tests of significance between socio-

demographic and economic factors and expected of local people from Eastern sarus 

cranes reintroduction and wetland management as following individual factors: 

Indicators*** Mean S.D. P-value**

1. Huai Jorakaemak development 

to an ecotourism site 

2. Improving quality of life and 

livelihoods 

3. Natural education center for 

children and youth 

4. Eastern sarus crane conservation 

and participation 

5. Increased employment and 

income generation 

6. Increasing knowledge about 

local resources  

1.60 

 

1.21 

 

1.20 

 

1.19 

 

1.14 

 

1.10 

0.49 

 

0.40 

 

0.40 

 

0.39 

 

0.35 

 

0.29 

0.000** 

 

0.000** 

 

0.000** 

 

0.000** 

 

0.000** 

 

0.000** 
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Local people expected from Eastern sarus cranes reintroduction and 

wetland management was median age between 46-55 years old, completed a primary 

school of educational attainment, net monthly household income within the range of 

5,001-8,000 baht, 11-20 rai of agricultural land holding, main occupation is 

agriculturist, and was one of membership of local group has expected from Eastern 

sarus cranes reintroduction and wetland management was statistically significantly 

difference between the average responses of the groups.  

Table 4-9 Significance tests of socio-demographic and economic factors and 

expected of local people from Eastern sarus cranes reintroduction and wetland 

management 

 

Socio-demographic

and economic factors 
Mean S.D. P-value** 

Gender a 

Age  

Level of education (years) 

Length of residence (years) 

Net income (baht/month) 

Agriculture land holdingb (rai) 

Main occupationc (Eelier) 

Main occupationc (Present) 

Member of local groupd 

Distance from rice field  

to sarus crane cage (km) 

1.66 

47.77 

5.80 

41.58 

5,397 

14.21 

1.70 

1.73 

0.74 

4.45 

 

0.477 

0.95 

13.83 

3.86 

16.96 

3,960 

14.40 

1.24 

0.785 

1.25 

 

        0.990 

0.000** 

0.004** 

        0.434 

0.000** 

0.000** 

0.002** 

        0.086 

0.000** 

        0.605 

E = earlier, P = present 
a Male = 1; Female = 2 
b 1 Rai = 0.16 hectare 
cAgriculture = 1; Merchant = 2, Fishery = 3; Otherwise = 4 
d Federation of savings = 1; Agriculture co-operative = 2; Local health volunteer = 3;  

Funeral allowance = 4 

** Significant at level P < 0.05
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The studying of expected of local people from Eastern sarus cranes 

reintroduction and wetland management according to socio-demographic and 

economic factors was found that age, educational attainment, household net income, 

main occupation (earlier), and member of local group has significantly difference with 

statistic at 0.05 levels. The result of test of significance was harmony with the resulted 

study of Nongnaphat Pancharoen reported that age, educational attainment, land 

holding and main occupation were important factors affecting to local people’s 

paradigms toward participating in environmental and watershed management (63).

According of the resulted of Natpicha Limganjanawat reported that educational 

attainment, net income, and main occupation were important factors affecting to local 

people’s paradigms toward participation of people in the north in the planning process 

of Thailand’s 10th National Economic and Social Development Plan (64). Additional 

consensus with resulted of Inpong Siriphouthone reported that membership of farmer 

groups was positively factor influence to farmer’s adoption of improved rice varieties. 

Similarly, the significant importance factors affecting local people’s adoption 

paradigm toward the Eastern sarus cranes reintroduction in a wetland (65). 

4.2.5 The benefits for household and local community from Eastern 

sarus cranes reintroduction in a wetland 

The result of interviewed with local stakeholders living around the site of 

Huai Jorakaemak Non-Hunting Area was found that the Eastern sarus cranes 

reintroduction in a wetland were highly benefits for household and local community in 

terms of the local merchants development local guide in an ecotourism activities; 

participation in local souvenir productions, home stay, food and beverage services 

(Table 4-10). 
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Table 4-10 The benefits for households and local community from Eastern sarus 

cranes reintroduction in a wetland 

Indicators*** Mean SD P-value**

1. Local merchants development 

2. Local guide in an ecotourism activities 

3. Participation in local souvenir productions 

4. Home stay, food and beverage services 

1.34 

1.21 

1.13 

1.13 

0.47 

0.40 

0.33 

0.34 

0.000** 

0.000** 

0.000** 

0.000** 
** Significant at level P < 0.05

*** Ranging by benefits for households and local community 

 

Table 4-11 provides the resulted of tests of significance between socio-

demographic and economic factors and the benefits for households and local 

community from Eastern sarus cranes reintroduction in a wetland has described as 

following individual factors: 

Community paradigm toward benefits for households and local 

community from Eastern sarus cranes reintroduction in a wetland was found that local 

people has median age between 46-55 years old, completed a primary school of 

educational attainment, net monthly household income within the range of 5,001-

8,000 baht, 11-20 rai of agricultural land holding and distance Eastern sarus crane 

cages 0.1-5 km., main occupation is agriculturist, and was one of membership of local 

groups affecting to benefits for households and local community was statistically 

significantly difference between the average responses of the group.  
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Table 4-11 Significance tests of socio-demographic and economic factors and 

benefits for households and local community from Eastern sarus cranes 

reintroduction 

 

Socio-demographic

and economic factors 
Mean S.D. P-value** 

Gender a 

Age  

Level of education (years) 

Length of residence (years) 

Net Income (baht/month) 

Agriculture land holdingb (rai) 

Main occupationc (Ealier) 

Main occupationc (Present) 

Member of local groupd 

Distance from rice field  

to sarus crane cage (km) 

1.66 

47.77 

5.80 

41.58 

5,397 

14.21 

1.70 

1.73 

0.74 

4.45 

 

0.477 

13.83 

3.86 

16.96 

3,960 

14.40 

1.24 

1.25 

0.78 

1.25 

 

       0.229 

0.000** 

0.000** 

       0.620 

0.000** 

0.000** 

0.000** 

0.001** 

0.000** 

0.031** 

E = earlier, P = present 
a Male = 1; Female = 2 
b 1 Rai = 0.16 hectare 
cAgriculture = 1; Merchant = 2, Fishery = 3; Otherwise = 4 
d Federation of savings = 1; Agriculture co-operative = 2; Local health volunteer = 3;  

Funeral allowance = 4 

** Significant at level P < 0.05

 

The studying of benefits for households and local community from Eastern 

sarus cranes reintroduction in a wetland according to socio-demographic and 

economic factors was found that age, educational attainment, net income, agriculture 

land holding, main occupation, member of local group, and distance from rice field to 

Eastern sarus crane cage was significant difference benefits with statistic at 0.05 

levels. The result of test of significance was harmony with the resulted study of Dalin 

Phunbamphen reported that educational attainment and agricultural land holding were 

important factors affecting to agriculturists paradigms toward fruit biodiversity 
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conservation (66). The study of Rataya Saraporn was found that age, educational 

attainment, and main occupation were important factors affecting local people’s 

paradigms toward cultural heritage conservation (67). According the result of Chanita 

Wattanamala was found that age and income of tourism services were important 

factors affecting local people’s paradigms toward participation in tourism site 

management (29). The resulted of study of Channarong Promakhan reported that age, 

educational attainment, net income, main occupation, and member of local group were 

important factors affecting local people’s paradigms toward public participation level 

in the public policy making (68). Addition the result of Suwat Sirirat reported that land 

holding and distance of household from mangrove forest were important factors 

affecting local people’s paradigms toward conservation and rehabilitation of mangrove 

forest area (69). Similarly, the significant important factors affecting local people’s 

adoption paradigm toward the Eastern sarus cranes reintroduction in a wetland. 

 4.2.6 Factors affecting local people’s adoption paradigm toward 

Eastern sarus cranes reintroduction in a wetland

The tests of significance between socio–demographic and economic 

factors and knowledge about wetlands, water birds, and Eastern sarus crane; 

perceptions toward local resource management plans and policies; damage potential 

and changes from Eastern sarus crane reintroduction in wetland; the expected of local 

people from Eastern sarus cranes reintroduction and wetland management, and 

benefits for household and local community from Eastern sarus cranes reintroduction 

in wetland was found that age, education attainment, household income, and 

agricultural land holding were significant important factors affecting local people’s 

adoption paradigm for Eastern sarus cranes reintroduction in a wetland.  All these 

factors were seen as contributing significantly for recommend ways to encourage 

sustainable coexistence between Eastern sarus cranes and local people in agricultural 

landscape and wetland ecology on site management and conservation (Table 4-12). 
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Table 4-12 The significant factors affecting local people’s adoption paradigm 

toward Eastern sarus cranes reintroduction at Huai Jorakaemak Non-Hunting 

Area  

KWE = knowledge about wetlands, water birds, and Eastern sarus crane (earlier) 

KWP = knowledge about wetlands, water birds, and Eastern sarus crane (present) 

PLE = perceptions toward local resource management plans and policies (earlier) 

PLP = perceptions toward local resource management plans and policies (present) 

PDE = positive damage potential from Eastern sarus crane reintroduction  

NDE = negative damage potential from Eastern sarus crane reintroduction 
LEE = the expected of local people from Eastern sarus cranes reintroduction  

                 and wetland management 

BHE = benefits for households and local community from Eastern sarus crane  

                  reintroduction in a wetland

Plus sign (++) = significant; Minus sign (--) = no significant 

 

Socio-demographic

and economic factors 

Indicators / Significant factors 

KWE KWP PLE PLP PDE NDE LEE BHE 

Gender  

Age  

Level of education 

Length of residence  

Net household income  

Agricultural land holding 

Main occupation (earlier) 

Main occupation (present) 

Member of local group 

Distance from rice field  

to Sarus crane cage 

-- 

++ 

++ 

-- 

++ 

++ 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

++ 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

++ 

-- 

-- 
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-- 
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4.3 Analyze straightness, weakness, opportunity and threats for 

coexistence between local people and Eastern sarus cranes in wetland 
The results of SWOT analysis on sustainable coexistence between Eastern 

sarus cranes and local people after Eastern sarus cranes reintroduction in a wetland 

included the reviews on relevant research, field study and the results of study toward 

factors affecting adoption paradigms of local people living around Huai Jorakaemak 

Non-Hunting Area could summarize as this: 

Strengths

The community readiness and participations in Eastern sarus crane 

conservation and site management was found that; 

1) Local people’s knowledge about wetlands, water birds and Eastern 

sarus crane as increasing every indicator. It is 2.12 of average score of knowledge 

level. 

2) Local people’s perception of wetland resource management plans and 

policies was increased every indicator. It is 2.81 of average score of perception level. 

3) Local people understand in government relevant agencies toward 

Eastern sarus crane conservation and wetland management. 

4) Approximately 60.40 percent of local people needed in site management 

and development to ecotourism for Eastern sarus cranes conservation. 

5) Eastern sarus cranes reintroduction at Huai Jorakaemak Non-Hunting 

Area contributing to local merchants (33.60%). 

The pattern of Eastern sarus cranes conservation and wetland management 

at Huai Jorakaemak Non-Hunting Area was found that; 

1) Promote public participant and education for Eastern sarus crane 

conservation of the Zoological Park Organization of Thailand and wetland 

management of Huai Jorakaemak Non-Hunting Area. 

2) Increased number of trained personnel at several of conservation and 

education staff included community participation of the Zoological Park Organization 

of Thailand. 

3) Financial assistance foe research about Eastern sarus crane 

reintroduction and wetland management from government agencies, interested  
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4) Huai Jorakaemak Non-Hunting Area has development plan and policies 

in terms of Eastern sarus cranes and other water birds conservation include wetland 

resources management.  

Weaknesses

The community readiness and participations in Eastern sarus crane 

conservation and site management was found that;

1) The local people are main user wetland resources such as fisheries, 

agriculture and local livestock but they have 1.53 of average score that perception of 

Huai Jorakaemak was international wetland.

2) The wetland development and dredging activities 2 times per year, but 

local people have low perception in dredging are 2.31 of average score.

3) The Eastern sarus crane reintroduction has highly negative impact on 

household income in agriculture are 1.30 of average score.

4) The community participation generally was low and each sub-district 

has different level of community participation in, especially Eastern sarus crane and 

wetland conservation (20.10%).

Local people disturbances a significant threat to the Eastern sarus crane 

and wetland was found that; 

1) Pesticides from chemicals used to eliminate or control a variety of 

agricultural around wetlands about 51.8 percent. This can also have a negative impact 

on Eastern sarus crane, water quality and wetland resources. 

2) Local people living around Huai Jorakaemak Non-Hunting Area, they 

use larger and more effective fishing gear about 15 persons per day were treats to 

Eastern sarus crane and other water birds. 

3) Most of local people are farmer, they use large mechanized in 

agricultural areas for agricultural preparation and harvest around wetland. 

4) Livestock activities in wetland are affected in feeding, nesting and 

breeding areas of Eastern sarus cranes and other water birds. 

5) Invasive alien species are increasingly seen as alien plant, animal and 

predators of Eastern sarus crane in wetland. 
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Opportunities

The study on the site survey procedure found suitable habitats in natural 

wetland and secondary data review as followed:

1) Availability of suitable habitats in natural wetland was Huai 

Jorakaemak Non-Hunting Area has been declared as conservation site. 

2) The site was the international wetland that important for water bird 

conservation and wetlands located around or within landscape about 492 sites.

3) The natural habitat and biological integrity such the diversity of small 

fish, small invertebrates and amphibians, particularly the aquatic grass Eleocharis

dulcis with its tubers growth, it was a food source of Eastern sarus crane in the dry 

season.  

4) The significant wetland habitats was resident are large water birds and 

other migratory birds.

5) The natural habitat and physical integrity included water quality 

standards for surface waters quality was three categories.

6) Breeding and nesting habitat was significantly higher and wetland is 

closely with natural habitat of Eastern sarus crane in Cambodia. 

Threats

The site survey studies procedure and secondary data review was found 

threats to the coexistence between Eastern sarus cranes and local people as followed:

1) Feeding, breeding and nesting habitat was including located around site was 

agriculture landscape and paddy field may cause conflicts between local people and 

Eastern sarus cranes. 

2) Flooding in lowland areas affected on agriculture activities of local 

people and nesting site with egg laying of Eastern sarus crane. 

3) Environmental, social, and economic factors were included due to 

modernization of agriculture, increasing land holding and economic crises. 

4) Infrastructural development affected to wetland habitat, and agricultural 

policies dose not comprehensive in a wetland conservation. 
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4.4 The recommend ways to encourage sustainable coexistence 

between local people and Eastern sarus cranes in a wetland 
The recommend ways to encourage sustainable coexistence between local 

people and Eastern sarus cranes divided into significant important factors affecting 

community paradigms for Eastern sarus cranes reintroduction were age, education 

level, household income and agricultural land holding. The results of SWOT analysis 

and community paradigm, it also considered significant factors to be considered when 

identifying suitable indicators and ended by recommend to ways forward base on 

encourage sustainable coexistence between local people and Eastern sarus crane in a 

wetland could summarize as followed:

4.4.1 Age  

- Awareness raising activities with local people of all age groups could 

help reduce threats to the Eastern sarus cranes, their habitat and wetland biodiversity, 

and protected conflict between local people and Eastern sarus cranes in agricultural 

area. 

- Promotion of collaboration between local agencies, and government 

relevant agencies together with local people living around the site such as local leader, 

female group, young group, and elderly people in local community to participate in 

Eastern sarus cranes conservation and site management. 

- Receive comments by a meeting together between local people was 
above 18 years old with the project staff of Zoology Park Organization (ZPO), Huai 

Jorakaemak Non-Hunting Area, Sub-district Administrative Organization include the 

provincial relevant department to discuss on Eastern sarus cranes and wetland 

conservation. 

- Providing and design the local programs on wetland and Eastern sarus 

cranes conservation at Huai Jorakaemak Non-Hunting Area for children, youth people 

and local people for long term leaning to raising awareness and understanding in their 

conservation activities. 

- The local groups or organization recognized to discuss on wetland 

resources management, Eastern sarus cranes protect and conservation by local 

community organization and NGOs relevant agencies. 
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4.4.2 Education level 

- Public participation was a significant tool in providing knowledge and 

understanding of wetlands and Eastern sarus cranes conservation to local’s 

stakeholders in impacted villages and household levels. 

- Provided several training courses rerated value and importance of 

wetlands ecology and eastern sarus cranes, by using local language to simple 

interpretations of local people. 

- Raising awareness in dangers on pesticides and agricultural chemicals 

used, to reduce chemical pesticides in agriculture activities around wetland could help 

protect habitat of Eastern sarus cranes. 

- Promotion of organic agriculture in support long term protection 

biodiversity of wetland, to reduce impact on wetland habitat, eastern sarus cranes and 

cost of agriculture. 

- An additional low enforcement base on local community through community 

meeting and discussion on site management and conservation by Sub-district 

Administrative Organization. 

- The policy making and planning to the Eastern sarus cranes and wetland 

conservation should be considered based on rural community, local culture conditions 

and ecosystems that are unique at the site together. 

4.4.3 Household income 

- Huai Jorakaemak Non-Hunting Area management and development to an 

ecotourism site can help local people improve their livelihoods including alternative 

source of income through ecotourism activities. 

- Promotion of ecotourism activities at site can help supported community 

development and sustain the conservation activities at the site. 

- Management zoning of wetland such as conservation site, agricultural 

area, fisheries and ecotourism site based on better understanding of the local culture 

and livelihoods. 

- Providing alternative fishing activities contributing used fishing gears 

was not threats to the Eastern sarus cranes and other water birds in a wetland. 
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- Prepare the pattern of providing damage compensation to the local 

people were damage potential from the Eastern sarus crane could help allowing 

conservation successfully in his field. 

4.4.4 Agricultural land holding 

- The registered of agricultural land holder around Huai Jorakaemak Non-

Hunting Area, and land use control in site was habitats resident of water birds and 

Eastern sarus cranes for wetland biodiversity conservation.

- Determine the appropriate outer buffer zone distance from Huai 

Jorakaemak Non-Hunting Area at least 1 kilometer was protect to source the feeding, 

rooting and nesting habitat of Eastern sarus crane.

- Policies considered and making between local’s stakeholder and 

government relevant agencies on water resource and wetland development, especially 

local people has agricultural area distance between 0.1 - 4.5 kilometers from around 

Eastern sarus crane cage.

- Community participation on protected of nesting habitat and egg laying 

of Eastern sarus cranes in rice field, especially household has agricultural landholding 

more than 14 rai. The conservation activities should improve the local livelihoods 

contribution to local people continues to participate.

- Promotion of agricultural mechanization among small farmers and the 

large mechanized agriculture was used outside Huai Jorakaemak Non-Hunting Area, it 

is protect wetland habitat and Eastern sarus cranes from being disturbed.

- The exploration habitat and ecological vulnerability mapping at the site 

were breeding, nesting habitat and egg laying of Eastern sarus cranes in a wetland for 

designing management strategy conservation.

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Sustainable Environment Planning) / 53 

 

CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 
 

 

5.1 Summary of research findings 
 The study of significant factors affecting the community paradigms toward 

Eastern sarus cranes reintroduction in wetland at Huai Jorakaemak Non-Hunting Area, 

Buri Ram Province. The household interviews and SWOT analysis were applied for 

study process and implemented a survey to collect data from 9 impacted villages and 

244 households. Local stakeholders in majority of interviewers have a strong interest 

in an ecotourism activities and local community development is a significant 

contribution to alternative livelihood activities as well as motivation in strengthening 

public participation in Eastern sarus cranes conservation and wetland management. 

Based on this finding, it was concluded that: 
1) According to the tests of significance between socio – demographic and 

economic factors and indicators of community paradigm was found that age, education 

level, household income and agricultural land holding were significant importance 

factors affecting local people’s adoption paradigm toward Eastern sarus cranes 

reintroduction in a wetland. 
2) Importantly, after the Eastern sarus crane released in wetland reported 

that the knowledge about wetlands, water birds and Eastern sarus crane and 

perceptions toward local resource management plans and policies significantly 

increased on every indicator, their average scores were 2.12 and 2.81, respectively. 

According to increasing of local people’s knowledge and perceptions were affecting 

adoption paradigm toward the Eastern sarus cranes reintroduction in wetland on site 

management and conservation. Nowadays, the Eastern sarus cranes has not actually 

damage to agricultural area, it was shows the possible to sustainable coexistence 

between Eastern sarus cranes and local people in wetland ecology. 
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3) The recommend ways to encourage sustainable coexistence between 

Eastern sarus cranes and local people in agricultural landscape and wetland ecology 

through alternative livelihood activities such as an ecotourism management and 

development should be consistent with potential at site. Moreover, the ecotourism 

activities can help local people improve their livelihoods through income generation 

(70) and alternative occupation from this field that contributing to sustain of wetland 

and Eastern sarus crane conservation work. 
 

 

5.2  Limitation of the study 

 
5.2.1 Local language barrier and communication  

The foremost limitation of the study was local people living around     

Huai Jorakaemak Non-Hunting Area used local language in communication affected 

in household interviews. Therefore, interviewer will be trying to communicate in a 

different language with local people and using compare the processes of translation 

include interpretation as they perception to simple. Furthermore, it was also 

experienced of researcher and staffs were study the basic of local language skill and 

staff was local people could help implement a survey to collect data at site. 

 

5.2.2 SWOT limitations 

Although SWOT analysis was applied for this study to approaches the 

ways to sustainable coexistence between local people and Eastern sarus cranes in a 

wetland. There existed considerable controversies over its biasness and limitation. 

This study tried to minimize such biasness through the careful design of SWOT 

especially by hypothetical scenario and study site specific. 

However, the opportunities and treats are external factors that difficult to 

control, this study tried to analyze and separated were opportunities and treats to the 

recommend ways to encourage sustainable coexistence between local people and 

Eastern sarus cranes. Especially, the opportunities and treats analysis was periods in 

this research, both of which also had changes following environment conditions and 

socio-economic factors of study area. 
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5.3  Recommendations 
 

5.3.1 Future research 

Since local people are the main resource users. Therefore, future research 

in community paradigms toward reintroduction approach can help significantly reduce 

conflict between Eastern sarus crane and local people in agricultural landscape. The 

local community participation in Eastern sarus crane conservation, awareness raising 

activities and law enforcement could be reducing threats to the species and wetlands 

biodiversity such as illegal hunting, agricultural activities, livestock activities, land 

encroachment and unsustain use of wetland resources include the infrastructure 

development at the site. 

1) The post release monitoring, assessment, and reporting on the Eastern 

sarus crane reintroduction in wetland through collaboration between local agencies 

and the government relevant agencies with community participation. 

2) The awareness raising activities through education program has 

potential for local people’s knowledge development related Eastern sarus crane 

conservation and community base wetland management. 

3) The study on agricultural policies analysis and planning contributing to 

conservation of Eastern sarus cranes and wetland management was particular, the 

preparing damage compensation plan has been suggested. 

4) The study on potential rapid assessment of ecotourism at the site should 

be initiated soon because it can help local people improve their livelihoods through 

income generation from Eastern sarus cranes reintroduction. 

 

5.3.2 Implementation of the study 

1) Involved local people in the conservation activities through community 

livelihood alternatives and local community development is a significant contribution 

to local people’s paradigm in participating in Eastern sarus cranes and wetland 

conservation. The results from the research can apply to wetlands in the same regions 

was the Eastern sarus cranes reintroduction. The conservation activities should be 

continued and good collaboration between local agencies and the government relevant 

agencies with local people participation is significantly importance tool in conducting 
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awareness on the importance of Eastern sarus cranes and wetland biodiversity. 

Similarly, the conservation and awareness raising activities based on alternative 

livelihood activities could be protected conflict between Eastern sarus cranes with 

local people in the paddy crop agroecosystem. 

2) Local people living around Huai Jorakaemak Non-Hunting Area was 

direct stakeholders from Eastern sarus cranes reintroduction in a wetland. Therefore, 

local people need to understanding and participation in site management for Eastern 

sarus cranes conservation were contributing to policies collaboration between local 

agencies, government relevant agencies, local and international NGOs together with 

community participation is a significant processes in planning activities in terms of 

community development and conservation activities at the site. It was necessary to 

promoting community paradigm in Eastern sarus cranes conservation and wetland 

management. Local community had been able to provide participate and paradigm 

shift toward the developing management plan including alternative source of incomes 

through Eastern sarus cranes conservation project and ecotourism development. 
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