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Abstract Background: Ramsar sites offer various
ecosystem services essential for the well-being of
communities residing near wetlands, serving as critical
habitats for their livelihoods. This study aimed to assess
residents’ understanding of the Ramsar designation and its
impact on their quality of life and identify the factors
influencing these outcomes among communities in the
Lower Songkhram River Region, Northeastern Thailand.
Method: This cross-sectional study was conducted from
March to September 2024, employing stratified random
sampling to recruit 399 participants living along the Lower
Songkhram River in Nakhon Pathom province. Data were
collected through a structured questionnaire, and a
statistical analysis was performed using SPSS version 29.0,
with results presented through descriptive statistics. Simple
and multiple linear regression analyses were utilized to
identify significant factors, with p-values < 0.05
considered statistically significant. Results: More than half
(53.4%) of the participants exhibited a high level of
understanding, and the majority (55.1%) reported a high
quality of life. Multivariable analysis identified several
factors significantly associated with understanding Ramsar
sites, including sub-districts (Sam Phong: B = 4.100; Tha
Bo Songkhram: B = 1.981, compared to Hat Paeng), age (B
= 0.033), and education level (secondary or lower: B =
0.595; diploma/certified or above: B = 0.790, compared to

primary or lower). Both sub-districts (Sam Phong: B =
14.509; Tha Bo Songkhram: B = 15.339, compared to Hat
Paeng) and higher understanding scores were significantly
associated with quality of life. Conclusion: Over half of
the participants demonstrated a high level of understanding,
and most reported a high quality of life. The participants’
understanding was influenced by sub-districts, age, and
education, with both sub-districts and understanding
impacting quality of life. The study highlights the need for
policies that balance wetland protection with local
livelihoods.

Keywords  Ramsar Sites, Wetland Conservation,
Quality  of  Life, Community  Understanding,
Socio-Economic Factors

1. Introduction

Wetlands are critical ecosystems that provide extensive
essential services to both natural environments and human
societies [1, 2]. Defined by the presence of water
saturating the soil or remaining near the surface for
varying periods, wetlands encompass diverse ecosystems
such as swamps, marshes, peatlands, and riverbanks [3, 4].
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Renowned for their rich biodiversity, these ecosystems
serve as habitats for numerous plant and animal species.
Beyond fostering biodiversity, wetlands contribute to
environmental health by regulating hydrological cycles,
purifying water, mitigating floods, and controlling erosion
[5-7]. Furthermore, wetlands play a significant role in
climate regulation by sequestering carbon and reducing
greenhouse gas emissions [8, 9]. Globally, wetlands
underpin the livelihoods of millions by supporting
agriculture, fisheries, and eco-tourism, which are all
intrinsically linked to the ecological services they provide
[6, 10-12].

The Ramsar Convention has been instrumental in
enhancing global awareness of wetlands’ ecological
significance while posing both opportunities and
challenges for local communities [13, 14]. Ramsar
designations prioritize biodiversity conservation and
sustainable development, particularly through eco-tourism,
which offers alternative income sources, promotes
environmental education, and supports regional economic
sustainability [15, 16]. However, the regulatory measures
accompanying these designations—such as restrictions on
unsustainable  fishing  practices and  land-use
changes—often generate tensions between conservation
objectives and the economic needs of local communities.
These challenges underscore the necessity of reconciling
environmental ~ preservation  with  socio-economic
development [17, 18]. Education plays a pivotal role in
cultivating an understanding of human behavior and
ecosystem dynamics essential for addressing the
complexities of wetland conservation [19]. Nevertheless,
negative perceptions and limited awareness of the
ecological and socio-economic value of wetlands continue
to contribute to their encroachment and degradation [20].

The Songkhram River, the second-largest river basin in
Northeastern Thailand, exemplifies the ecological and
socio-economic importance of wetlands. A major tributary
of the Mekong River, the basin spans approximately 6,473
square kilometers across the provinces of Udon Thani,
Nong Khai, Sakon Nakhon, and Nakhon Phanom [21, 22].
The river basin is characterized by its rich biodiversity,
supporting over 192 fish species and 232 plant species
[23]. The lower Songkhram River, located in the Si
Songkhram District of Nakhon Phanom Province,
represents the last free-flowing tributary of the Mekong
River. This vital ecosystem sustains more than 14,000
households and serves as a sanctuary for numerous
endemic species. Local communities maintain profound
connections with the natural resources of the river basin,
particularly its wetlands, acknowledging their critical role
in  maintaining ecological balance and conserving
resources [24].

In May 2019, the lower Songkhram River Basin was
designated as Thailand’s 15th Ramsar site (Site No. 2420)
in recognition of its ecological significance [21]. This
designation aims to enhance ecological conservation,
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promote sustainable resource management, and improve
the socio-economic well-being of local communities [21,
22]. For residents of the Si Songkhram District, however,
it presents opportunities and challenges, significantly
affecting their quality of life. Despite its importance, there
is a notable lack of research in Northeastern Thailand on
residents’ understanding of the Ramsar designation and its
impact on quality of life. This study aimed to assess
residents’ understanding of the Ramsar designation and its
impact on their quality of life, as well as to identify the
factors influencing these outcomes. The findings seek to
guide the development of sustainable management
strategies that integrate environmental conservation with
the socio-economic needs of the local population,
ensuring long-term sustainability for both the ecosystem
and its communities.

2. Materials and Methods

2.1. Study Design and Sampling

A cross-sectional study was conducted from March to
September 2024 among residents of the lower Songkhram
River region in Thailand. Stratified random sampling was
employed to recruit 133 participants from each of the
three sub-districts—Hat Paeng, Sam Phong, and Tha Bo
Songkhram—within the Si Songkhram District, Nakhon
Pathom province, located along the river. Participants
aged 19 and 59 years, who have resided in the selected
sub-districts, were included in the study. Individuals who
declined to participate were excluded from the study.

Sample size determination followed the Krejcie and
Morgan formula [25], based on a population of 70,000
residents in the lower Songkhram River area, with a 95%
confidence level and a 5% margin of error. A 30%
adjustment for non-response was applied to account for
potential attrition or missing data. Participants with
incomplete data were excluded from the final analysis.

2.2. Research Instruments and Data Collection

Data collection was conducted through face-to-face
interviews carried out by trained interviewers who served
as village health volunteers. A structured questionnaire,
consisting of three sections, was also administered.

The first section of the questionnaire gathered
demographic information, including sub-districts, gender,
age, marital status, family size, educational level,
occupation, presence of chronic diseases, monthly income,
and duration of residence. These variables were selected
based on their relevance to the study and their established
association with socio-economic and health outcomes in
rural communities, as indicated by previous literature [16,
26-29].

The  second  section  assessed  participants’
understanding of the Ramsar site designation using a
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10-item yes/no questionnaire. The items were divided into
five positively framed questions and five negatively
framed questions. Participants’ understanding was
categorized as low (0-3), moderate (4-7), or high (8-10)
based on their total score. The reliability of the
questionnaire was tested using the Kuder-Richardson
Formula 20 (KR-20) [30], yielding a coefficient of 0.50.

The third section employed the Thai version of the
WHOQOL-BREF to evaluate participants’ quality of life.
Cronbach’s alpha values ranged from 0.61 to 0.81 across
the domains [31]. This instrument comprises 26 items, 23
of which are positively framed and three negatively
framed (items 2, 9, and 11). Responses were recorded on a
5-point Likert scale. Quality of life scores were
categorized into four domains: physical health (7-35
points), psychological health (6-30 points), social
relationships (3—15 points), and environmental health (8—
40 points). Overall quality of life scores were classified as
poor (26-60 points), moderate (61-95 points), or good
(96-130 points).

2.3. Ethics Considerations

This study was conducted in accordance with the
ethical guidelines outlined in the Declaration of Helsinki.
Ethical approval was granted by the Ethical Review
Committee for Human Research at the Nakhon Phanom
Provincial Public Health Office (REC No. 065/66).
Written informed consent was obtained from all
participants, who were thoroughly briefed on the study’s
purpose, procedures, and potential risks.

2.4. Statistical Analysis

Data were analyzed using IBM SPSS version 29.0.
Descriptive statistics was used to summarize the
demographic characteristics, participants’ understanding
of the Ramsar designation, and quality of life data. Simple
linear regression analyses were performed to identify
variables associated with the dependent variables, with
statistical significance set at a p-value of < 0.10. All
relevant variables were subsequently included in multiple
linear regression analyses using the Enter method.
Variables with a p-value < 0.05 were retained in the final
model. The absence of multicollinearity was confirmed by

a variance inflation factor (VIF) of <10 [32].

3. Results

The study included 399 participants, yielding a
response rate of 96.8%, from three sub-districts: Hat
Paeng, Sam Phong, and Tha Bo Songkhram. The sample
exhibited a nearly equal gender distribution, with 51.4%
identifying as male and 48.6% as female; however, Sam
Phong had a higher proportion of male participants
(63.9%). The mean age of participants was 43.3 +£11.4
years, with respondents from Sam Phong being slightly
older on average (47.4 years). Most participants were
married (64.7%), while single individuals were more
prevalent in Tha Bo Songkhram (38.3%). Educational
attainment varied, with secondary education being the
most commonly completed level (40.4%), and Hat Paeng
having the highest proportion of participants with higher
education  qualifications  (28.6%). The  primary
occupations were general workers (41.1%) and
agriculturists (38.8%), with Sam Phong showing the
highest proportion of agriculturists (54.9%). Monthly
income was highest in Hat Paeng, with an average of
7,329.3 Thai Baht, and most participants (92.5%) reported
no chronic diseases. The average household size was four
members, and the mean duration of residence was 33.7 +
14.5 years (Table 1).

The mean level of understanding of the Ramsar site
was 6.9 (SD = 2.2), with scores ranging from 1.0 to 9.0.
More than half of the participants (53.4%) demonstrated a
high level of understanding, while 38.6% exhibited a
moderate level. Only 8.0% had a low level of
understanding (Table 2). Most participants (55.1%)
indicated a high quality of life, as evidenced by an
average score of 93.7 (SD = 11.6). In the physical health
domain, a significant proportion of participants (97.2%)
scored within the moderate range, with a mean score of
21.5 (SD = 2.2). Regarding psychological health, 86.5%
of participants exhibited moderate levels, with a mean
score of 24.7 (SD = 2.9). Social relationships were
predominantly rated as moderate (73.7%), with a mean
score of 9.3 (SD = 1.9). The distribution of environmental
health scores was more balanced, with 41.6% of
participants classified in the high range, and a mean score
of 26.6 (SD = 6.5) (Table 3).
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Table 1.

Demographic characteristics of participants by sub-districts

Sub-districts

Variables Overall n (%)
n=399 HP sp TBS
n=133 n=133 n=133
Gender
Male 205 (51.4) 53 (39.8) 85 (63.9) 67 (50.4)
Female 194 (48.6) 80 (60.2) 48 (36.1) 66 (49.6)
Age (years), mean *SD 433+114 41.3+12.8 47.4 +£9.2 41.3+£10.9
Marital status
Single 112 (28.1) 47 (35.3) 14 (10.5) 51 (38.3)
Married 258 (64.7) 71 (53.4) 116 (87.2) 71 (53.4)
Divorce 29 (7.3) 15 (11.3) 3(2.3) 11 (8.3)
Education level
Primary school or lower 153 (38.3) 50 (37.6) 60 (45.1) 43(32.3)
Secondary school 161 (40.4) 45 (33.8) 58 (43.6) 58 (43.6)
Diploma/certificated or higher 85 (21.3) 38(28.6) 15 (11.3) 32(24.1)
Occupation
Students 24 (6.0) 13 (9.8) 3(2.3) 8 (6.0)
General workers 164 (41.1) 50 (37.6) 52 (39.1) 62 (46.6)
Government officials 5(1.3) 3(2.3) 0(0.0) 2(1.5)
Merchants 51 (12.8) 16 (12.0) 5(3.8) 30 (22.6)
Agriculturists 155 (38.8) 51 (38.3) 73 (54.9) 31(23.3)
Monthly incomes (Baht), mean +=SD 6,178.9 +4,044.0 7,329.3 +5,468.9 5,683.5 +3,023.9 5,524.1 +2,871.2
Chronic disease
No 369 (92.5) 119 (89.5) 121 (91.0) 129 (97.0)
Yes 30 (7.5) 14 (10.5) 12 (9.0) 4 (3.0)
Family member, mean +SD 40=x14 3.9+13 3.7x11 43 x1.7
Duration of residence, mean =SD 33.7x145 375%14.8 31.6 £13.4 321 %147
Note: HP; Hat Paeng, SP; Sam Phong, TBS; Tha Bo Songkhram
Table 2. Understanding levels of the Ramsar site
Understanding levels Frequency Percentage
Low (0-3 scores) 32 8.0
Moderate (4-7 scores) 154 38.6
High (8-10 scores) 213 53.4

Mean = 6.9, SD = 2.2, Min = 1.0, Max = 9.0
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Table 3. Scores and classification levels of quality of life

Quality of life domains Frequency Percentage

Physical health
Low (7-16 scores) 10 25
Moderate (17-26 scores) 388 97.2
High (27-35 scores) 1 0.3
Mean =21.5, SD = 2.2, Min = 12.0, Max = 28.0

Psychological health 4 1.0
Low (614 scores) 50 12.5
Moderate (15-22 scores) 345 86.5
High (23-30 scores)
Mean = 24.7, SD = 2.9, Min = 13.0, Max = 30.0

Social relationships
Low (37 scores) 79 19.8
Moderate (8-11 scores) 294 73.7
High (12-15 scores) 26 6.5
Mean = 9.3, SD = 1.9, Min = 5.0, Max = 13.0

Environmental health
Low (8-18 scores) 84 211
Moderate (19-29 scores) 149 37.3
High (3040 scores) 166 41.6
Mean = 26.6, SD = 6.5, Min = 12.0, Max = 38.0

Overall
Low (26-60 scores) 0 0.0
Moderate (6195 scores) 179 449
High (96-130 scores) 220 55.1

Mean = 93.7, SD = 11.6, Min = 62.0, Max = 122.0

Linear regression analyses were conducted to identify
variables associated with participants’ understanding
scores of the Ramsar site. The simple linear regression
analysis revealed significant associations (p-value < 0.10)
with several factors, including sub-districts, gender, age,
marital status, occupation, monthly income, education
level, and duration of residence. Participants from Sam
Phong and Tha Bo Songkhram had higher scores than
those from Hat Paeng, while females had lower scores
compared to males. Older age, being married and working
as a general worker or agriculturist were positively
associated with higher understanding scores, as were
lower income levels. Conversely, education level and
duration of residence were inversely related to
understanding scores, with certain educational levels and
longer durations of residence correlating with lower
scores. No significant associations were found with the
presence of chronic diseases or family member status
(Table 4).

Multiple linear regression analyses were conducted to

identify predictors of participants’ understanding scores
for the Ramsar site. Significant associations (p-value <
0.05) were observed with sub-districts, age, and education
level. Participants from Sam Phong (B = 4.100, p-value <
0.001, 95% CI = 3.741-4.459) and Tha Bo Songkhram (B
= 1.981, p-value < 0.001, 95% Cl = 1.648-2.313)
demonstrated higher understanding scores compared to
those from Hat Paeng. Age was positively associated with
understanding scores (B = 0.033, p-value = 0.001, 95% ClI
=0.014-0.052), indicating that older participants generally
had higher understanding scores. Education level was also
a significant association, with individuals who had
completed secondary school (B = 0.595, p-value < 0.001,
95% CI = 0.266-0.924) or held a diploma/certificate or
higher (B =0.790, p-value = 0.001, 95% CI = 0.347-1.233)
illustrating higher understanding scores compared to those
with primary school education or lower. Contrarily, no
significant associations were found with gender, marital
status, occupation, monthly income, and duration of
residence (Table 5).
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Table 4. Association between factors and understanding scores of the Ramsar site using simple linear regression

95% CI
Variables B SE Beta p-value
LL UL
Sub-districts

Hat Paeng Ref.

Sam Phong 4211 0.159 0.923 <0.001 3.898 4523

Tha Bo Songkhram 1.992 0.159 0.437 <0.001 1.680 2.305
Gender

Male Ref.

Female -0.836 0.212 -0.194 <0.001 -1.252 -0.419
Age (years) 0.048 0.009 0.253 <0.001 0.030 0.066
Marital status

Single Ref.

Married 1.077 0.237 0.239 <0.001 0.610 1.544

Divorce 0.124 0.437 0.015 0.777 -0.735 0.984
Education level

Primary school or lower Ref.

Secondary school 0.255 0.241 0.058 0.291 -0.220 0.729

Diploma/certificated or above -0.540 0.289 -0.103 0.063 -1.108 0.029
Occupation

Students Ref.

General workers 1.192 0.462 0.273 0.010 0.284 2.101

Government officials 0.375 1.039 0.019 0.718 -1.668 2418

Merchants 0.708 0.523 0.110 0.177 -0.321 1.737

Agriculturists 1.665 0.464 0.377 <0.001 0.753 2.577
Monthly incomes -0.061 0.027 -0.115 0.022 -0.113 -0.009
Chronic diseases

No Ref.

Yes -0.170 0.409 -0.021 0.678 -0.974 0.634
Family member -0.094 0.076 -0.062 0.215 -0.015 0.055
Duration of residence -0.013 0.007 -0.088 0.080 -0.028 0.002
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Note: Bold texts: p-value < 0.10; Financial status (1,000 Bath/unit); B, unstandardized coefficient; Beta, standardized coefficient; SE, standard

error; Cl, confidence interval; LL, lower limit; UL, upper limit.
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Table 5. Association between factors and understanding scores of the Ramsar site using multiple linear regression

95% CI
Variables B SE Beta p-value VIF
LL UL
Sub-districts

Hat Paeng Ref.

Sam Phong 4.100 0.183 0.899 <0.001 3.741 4.459 1.835

Tha Bo Songkhram 1.981 0.169 0.434 <0.001 1.648 2.313 1.577
Gender

Male Ref.

Female -0.214 0.133 -0.050 0.108 -0.474 0.047 1.090
Age (years) 0.033 0.01 0.174 0.001 0.014 0.052 3.068
Marital status

Single Ref.

Married -0.303 0.185 -0.067 0.101 -0.666 0.059 1.928

Divorce 0.108 0.280 0.013 0.701 -0.443 0.659 1.312
Education level

Primary school or lower Ref.

Secondary school 0.595 0.167 0.136 <0.001 0.266 0.924 1.667

Diploma/certificated or above 0.790 0.225 0.150 0.001 0.347 1.233 2.110
Occupation

Students Ref.

General workers -0.006 0.369 -0.001 0.986 -0.732 0.720 8.171

Government officials 0.169 0.752 0.009 0.822 -1.309 1.647 1.732

Merchants 0.008 0.410 0.001 0.984 -0.798 0.814 4.640

Agriculturists 0.263 0.383 0.060 0.493 -0.490 1.015 8.626
Monthly incomes -0.005 0.021 -0.009 0.812 -0.046 0.036 1.771
Duration of residence -0.001 0.006 -0.005 0.891 -0.012 0.011 1.735

Note: Bold texts: p-value < 0.05; Financial status (1,000 Bath/unit); B, unstandardized coefficient; Beta, standardized coefficient; SE, standard

error; Cl, confidence interval; LL, lower limit; UL, upper limit.

Linear regression analyses were conducted to identify
variables associated with quality of life scores following
the Ramsar site analysis. The simple analysis revealed
significant associations (p-value < 0.10) with sub-districts,
monthly income, chronic diseases, duration of residence,
and understanding scores. Participants from Sam Phong
and Tha Bo Songkhram noted higher quality of life scores
compared to those from Hat Paeng. Monthly income was
negatively associated with quality of life, indicating that
lower income levels were associated with poorer quality of
life. Individuals with chronic diseases exhibited
significantly lower quality of life scores. Additionally, a
longer duration of residence was associated with lower
quality of life scores. Understanding scores of the Ramsar
site demonstrated a strong positive association with quality
of life, suggesting that higher understanding scores were
linked to better quality of life. No significant associations
were observed between quality of life and gender, age,

marital status, education level, occupation, and family
member status (Table 6).

A multiple linear regression analysis was conducted to
identify predictors of quality of life scores following the
Ramsar site intervention. Significant associations (p-value
< 0.05) were found with sub-districts and understanding
scores. Participants from Sam Phong (B = 14.509, p-value
<0.001, 95% CI = 11.582-17.436) and Tha Bo Songkhram
(B = 15.339, p-value < 0.001, 95% CI = 13.239-17.440)
reported higher quality of life scores compared to those
from Hat Paeng. Additionally, understanding scores were
positively correlated with quality of life (B = 1.154,
p-value < 0.001, 95% CI = 0.607-1.701), implying that
higher understanding scores were associated with better
quality of life outcomes. On the other hand, chronic
diseases, monthly income, and duration of residence were
not significantly associated with quality of life (Table 7).
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Variables B SE Beta p-value % Cl
LL uL
Sub-districts

Hat Paeng Ref.

Sam Phong 19.774 0.898 0.807 <0.001 18.009 21.540

Tha Bo Songkhram 18.143 0.898 0.740 <0.001 16.378 19.908
Gender

Male Ref.

Female -1.327 1.158 -0.057 0.253 -3.604 0.950
Age (years) 0.061 0.051 0.060 0.228 -0.039 0.161
Marital status

Single Ref.

Married 1511 1.305 0.062 0.248 -1.055 4.076

Divorce -3.023 2.402 -0.068 0.209 -7.746 1.700
Education level

Primary school or lower Ref.

Secondary school 1.078 1.308 0.046 0.410 -1.494 3.650

Diploma/certificated or above 0.306 1.568 0.011 0.845 -2.776 3.388
Occupation

Students Ref.

General workers 0.376 2.522 0.016 0.882 -4.582 5.334

Government officials -3.367 5.673 -0.032 0.553 -14.519 7.785

Merchants 1.304 2.856 0.038 0.648 -4.312 6.919

Agriculturists 3.169 2.531 0.0134 0.211 -1.807 8.145
Monthly incomes -0.501 0.141 -0.175 <0.001 -0.779 -0.223
Chronic diseases

No Ref.

Yes -4.624 2.187 -0.106 0.035 -8.924 -0.325
Family member 0.409 0.409 0.050 0.318 -0.394 1.212
Duration of residence -0.156 0.039 -0.195 <0.001 -0.233 -0.079
Understanding scores 3.359 0.211 0.625 <0.001 2.945 3.773
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Note: Bold texts: p-value < 0.10; Financial status (1,000 Bath/unit); B, unstandardized coefficient; Beta, standardized coefficient; SE, standard

error; Cl, confidence interval; LL, lower limit; UL, upper limit.

Table 7. Association between factors and quality of life scores after the Ramsar site analysis using multiple linear regression

Variables B SE Beta p-value 9% Cl VIF
LL uL
Sub-districts

Hat Paeng Ref.

Sam Phong 14.509 1.489 0.592 <0.001 11.582 17.436 3.838

Tha Bo Songkhram 15.339 1.068 0.626 <0.001 13.239 17.440 1.997
Chronic diseases

No Ref.

Yes -1.803 1.384 -0.041 0.193 -4.523 0.917 1.037
Monthly incomes -0.066 0.091 -0.023 0.467 -0.245 0.112 1.048
Duration of residence -0.046 0.025 -0.058 0.070 -0.096 0.004 1.063
Understanding scores 1.154 0.278 0.215 <0.001 0.607 1.701 2.791

Note: Bold texts: p-value < 0.05; Financial status (1,000 Bath/unit); B, unstandardized coefficient; Beta, standardized coefficient; SE, standard

error; Cl, confidence interval; LL, lower limit; UL, upper limit.
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4. Discussion

The study findings align with global trends highlighting
the vital role of community understanding in the success
of environmental conservation initiatives [33, 34]. Ramsar
sites worldwide often struggle with fostering public
engagement, particularly in areas where traditional
livelihoods rely heavily on wetland resources. Hence,
understanding serves as a cornerstone for promoting
community participation and enhancing awareness of the
ecological and socio-economic benefits of wetland
preservation [16, 19].

Following the designation of the Lower Songkhram
River Basin as Thailand’s 15th Ramsar site in May 2019,
and the establishment of corresponding management
guidelines, local communities have continued to depend
on the wetland for a variety of subsistence and economic
activities, including fishing, rice cultivation, animal
husbandry, and the collection of edible and medicinal
plants. These ecosystem services are indispensable for
ensuring food security, generating household income, and
preserving cultural heritage [21, 22]. The continued
utilization of the wetland highlights its pivotal role in
shaping local livelihoods, which may partly account for
the high levels of understanding and the reported quality
of life among a majority of study participants.

In this study, over half of the participants demonstrated
a high level of understanding, which aligns with findings
from the Keta Lagoon Ramsar site in Ghana, where local
communities exhibited significant knowledge of their
environment and its challenges [35]. However, the
moderate to low understanding levels among the
remaining participants highlight disparities that call for
targeted intervention. These findings underscore the
importance of tailoring Ramsar site awareness and
knowledge campaigns to the unique contexts of local
communities, particularly in regions where environmental
education and outreach are underdeveloped. Knowledge
about wetlands is crucial in shaping protection behaviors,
and a lack of this knowledge is often linked to their
degradation [36]. However, the type of knowledge
matters—it is essential to assess whether the knowledge
imparted in schools and communities effectively
influences behaviors related to wetlands and contributes to
their protection [16]. While wetlands are crucial across
various dimensions, many have been diminished due to
natural changes, economic growth, population expansion,
and technological advancements. These losses have been
exacerbated by inefficient government management,
including unclear or conflicting conservation policies, a
limited understanding of wetland ecosystems, and
improper land use practices. Additionally, a lack of
awareness regarding the ecological, social, cultural, and
archaeological value of wetlands has contributed to
neglect, compromising their diverse benefits and
long-term sustainability [37].

The findings point out that sub-districts, age, and

education level are significant factors associated with
understanding scores for the Ramsar site. Variations
across sub-districts indicate that local contexts and
individual characteristics shape environmental
understanding, likely reflecting differences in exposure to
conservation initiatives. Age influences understanding,
potentially due to accumulated personal experiences with
environmental changes over time, while education
emerges as a key determinant, with individuals possessing
higher education levels generally demonstrating greater
ecological awareness [26]. In contrast, a study in Kenya
found that education and awareness do not significantly
impact biodiversity changes [16]. Interestingly, the
absence of a gender-based association in this study
contrasts with findings from other regions, where gender
differences in  attitudes toward environmental
conservation [26] and wetland protection [16] have been
noted. This divergence underscores the value of further
research into how local cultural dynamics shape
environmental understanding and engagement.

The findings of the current study reveal that
sub-districts and understanding scores are significantly
associated with quality of life outcomes, emphasizing the
role of local context and individual knowledge in shaping
well-being. Variations across sub-districts suggest that
environmental conditions, exposure to conservation
initiatives, and community engagement impact residents’
quality of life perceptions. While a higher understanding
of the Ramsar Site may promote environmentally
conscious behaviors [38] and positively influence the
quality of life, the results highlight a more nuanced
relationship. Increased understandings did not necessarily
translate into economic improvements, stressing that
knowledge alone cannot address livelihood challenges.
Additionally, while the Ramsar designation supports
ecological sustainability, it may impose restrictions that
adversely affect traditional practices and exacerbate
economic disparities unless paired with supportive
policies [28, 37].

The link between understanding Ramsar site principles
and quality of life may stem from increased environmental
awareness, which can lead to improved resource
management and livelihood diversification. Informed
communities are more likely to adopt sustainable practices,
engage in conservation efforts, and explore alternative
income sources such as eco-tourism or value-added
wetland products [15, 16]. These actions can enhance
economic stability, food security, and overall well-being.

Geographical disparities in understanding and quality
of life highlight the unequal distribution of benefits and
challenges from Ramsar site designation. Areas like Sam
Phong and Tha Bo Songkhram, with higher understanding
scores, may have benefited from better access to resources
and conservation programs. However, the economic
hardships in these regions suggest that awareness
campaigns should be tied to tangible benefits, such as
eco-tourism or conservation-related jobs. The lower
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understanding levels in Hat Paeng emphasize the need for
broader outreach to ensure equitable participation.

The study also underlines the relevance of
strengthening community resilience to conservation
policies. Building local social networks and supporting
community-managed conservation projects can align
ecological goals with local interests, reducing reliance on
external interventions. Hence, to address the economic
trade-offs of Ramsar designation, policies should balance
conservation with socio-economic needs by supporting
small-scale enterprises, eco-tourism, and sustainable
wetland product processing. Financial incentives or
compensation ~ for  conservation-related  economic
limitations could also help alleviate pressures on affected
communities.

This study provides valuable insights into the
complexities of Ramsar site management in the Si
Songkhram District, specifically examining the impact of
sub-districts, age, and education on community
understanding and quality of life outcomes. The findings
underline the need for conservation strategies that are
tailored to local contexts and socio-economic conditions.
Key recommendations include aligning awareness
campaigns with tangible benefits such as eco-tourism and
supporting community-driven conservation initiatives.
Moreover, the study emphasizes the importance of
balancing ecological goals with socio-economic needs and
advocates for further research to explore causal
relationships and enhance conservation efforts.

Several limitations of the study should be noted. First,
the cross-sectional design introduces the potential for bias,
as data were collected at specific time points, limiting the
ability to establish causal relationships. Second, the
generalizability of the findings to other Ramsar sites
across the country may be constrained due to the study’s
focus on a specific geographic area and its sampling
methods. Lastly, the lack of comparable studies in this
context restricts the broader applicability of the study’s
results. Future research could benefit from longitudinal
studies to track changes over time in Ramsar site
understanding and quality of life, as well as qualitative
research to explore residents’ experiences in greater

depth.

5. Conclusions

More than half of the participants demonstrated a high
level of understanding, and most reported a high quality
of life. The findings indicate that sub-districts, age, and
education level significantly influence understanding
scores, while both sub-districts and understanding scores
are linked to quality of life outcomes. Geographical
disparities highlight the unequal distribution of benefits
and challenges from Ramsar site designation. This study
underscores the importance of addressing socio-economic
challenges alongside ecological conservation to ensure the
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long-term success of Ramsar sites. Policymakers should
adopt inclusive, community-driven approaches that
balance wetland protection with local livelihoods.
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