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Abstract:  This study aims to (1) compile and produce a geographic information system (GIS) data for
the conservation and management of natural and cultural resources, Khlong Suan Mak basin, Kamphaeng
Phet province, (2) analyzed of natural hazard risk areas and suitable areas for economic crops by using
geomatics, and (3) propagate knowledge to the community by GIS training, booklet and e-book. The study
found that it can collect and create GIS data sets in 4 groups of 38 Layers; the important information
includes flood risk, drought risk, suitable area for economic plants, tourist attraction, and wisdom. To
analyze of flood risk areas of 5 levels found that the high risk areas equal 3.92% and the highest equal
0.81%. The drought risk areas analysis showed the high risk area equal 59.00% and the highest equal
17.84%. The analysis of suitable area for economics plants found the most suitable crops are cassava and
sugarcane. To evaluate of the GIS training satisfaction showed that the overall of partakers were identify in
to very good satisfied. The evaluation of the booklet and e-book propagation found that the most of
users were satisfied into good to very good level.
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The level of satisfaction of GIS training and learning media

Level of satisfaction

Content -
X S.D. Interpret of satisfaction
The GIS Training and it’s process (n=54)
1. Training process
1.1.  The public relations of training 441  0.74  Very good satisfaction level
1.2.  The place of training 443 0.77  Very good satisfaction level
1.3.  The time of training 420 0.88 Very good satisfaction level
1.4.  The activities step of training 459  0.57  Very good satisfaction level
2. The lecturer and knowledge propagation abilities
2.1.  The knowledge in content of lecturer 446  0.61  Very good satisfaction level
2.2. The knowledge propagate abilities 437 0.78  Very good satisfaction level
3. The facilitation
3.1. The GIS training documents 454  0.61 Very good satisfaction level
3.2. The audiovisual equipment 4.65 0.59  Very good satisfaction level
3.3, The Staff and team supporter 461  0.53  Very good satisfaction level
4. Knowledge and results of training
4.1. The knowledge, concepts, skills and experience. 444  0.79  Very good satisfaction level
4.2. The advantage of training for present tasks 441  0.81  Very good satisfaction level
4.3, The advantage of training for future tasks 459  0.66 Very good satisfaction level
4.4. The GIS data useful for agencies 443  0.79  Very good satisfaction level
4.5.  The overall of Benefit from the project and activities 474 052  Very good satisfaction level
5. The overall of satisfaction level in training process 428 0.7  Very good satisfaction level
The learning media (booklet, and E-book) (n=235)
1. The Interest in content 419 091  Good satisfaction level
2. The Benefits and learning outcomes 404 052  Very good satisfaction level

Note: The average orx range between 1.00-1.80, 1.81-2.60, 2.61-3.40, 3.41-4.20, 4.21-5.00; the level of satisfaction are

very bad, bad, moderate, good, and very good, respectively
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Abstract: This study aims to (1) compile and produce geographic information system (GIS) data
for the conservation and management of natural and cultural resources in the Khlong
Suan Mak basin of Kamphaeng Phet province, (2) analyze natural hazard risk areas and
areas suitable for economic crops using geomatics, and (3) propagate knowledge to the
community through GIS training, booklets and e-books. They study found that it is
possible to collect and create GIS data sets in 4 groups of 38 layers, consisting of key
data sets for flood risk, drought risk, suitable area for economic plants, tourist
attractions, and local wisdom. Analysis of 5-levels of flood risk found that the risk area
equals 59.00% and the highest level of risk was 17.84%. The analysis of suitable area for
economic plants found cassava and sugar cane to be the most suitable. Evaluation of the
GIS training found that the participants were highly satisfied with the results. Evaluation
of booklets and e-books found that most of the users were satisfied at the level of good
to very good.

Keywords: Geomatics, community development, Khlong Suan Mak basin, risk area
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Introduction

The Khlong Suan Mak basin is one of
the important basins of Kamphaeng Phet
province. It originates with various tributaries
that flow down from the western mountains,
with many branches. It is fed by many
important canals, such as the Suan Mak
Canal, the Champa Canal and the Tao Dam
Canal. The area of the basin is 274,519 acres,
the majority of which falls under Basin
Quality 1A (39.93%). Considering the land
area, the Khlong Suan Mak basin is 40.01%
upstream water source forest area, while
mid-stream flat area comprises 17.84% and a
downstream flat and flood land area of
42.14%. The basin covers area of 11
subdistrict, consisting of 3  upstream
subdistrict, 1 midstream subdistrict and 7
downstream subdistrict (Suphatphong, 2017).

The Khlong Suan Mak basin
currently faces a number of problems, such
as water shortages, flooding, forest
encroachment, land use that is inappropriate
for its capacity and the loss of local wisdom.
These occur in an area that has local
government authorities and network groups
playing a role in the management of the
problems; for example, the Western Mae
Ping Water Management Network and
Kamphaeng Phet civil society groups. In any
case, the government agencies and network

groups still lack spatial information necessary

for their operations. Thus, survey, compilation
and analysis of spatial information, as well as
the presentation and building capacity to
utilize information appropriately, are
important factors for the conservation and
management of natural and cultural
resources in this basin (Working Committee
of Integrated Water Management in The
Western Area of Kamphaeng Phet Province
Project, 2013).

Geomatics, which  consists  of
geographic  information  systems  (GIS),
remote sensing (RS) and global positioning
systems (GPS), is currently used widely in
the analysis of spatial data for management
of natural and environmental resources.
Applications include survey, land management,
analysis of appropriate agricultural land use,
monitoring, environmental disaster warning,
as well as analysis of environmental risk. The
objectives of the current research are to (1)
survey, compile, analyze and create
geomatics data, support the conservation and
management of natural and cultural
resources in the Khlong Suan Mak basin of
Kamphaeng Phet province, (2) analyze data
on flooding, flood risk areas and drought risk
areas, using remote sensing and GIS
systems, (3) analyze land suitability for
economic crops, using GIS systems, and (4)
provide training in the use of GIS to support
conservation and management of natural and

cultural resources, produce booklets and e-
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books for distribution among people in the
area, as well as assess the transfer of the
knowledge created in the research. It is
hoped that these will contribute to
sustainable management of natural and

cultural resources by local actors.

Materials and Methods

Population in research area

1. Practical training participants 58
people from 18 groups

2. Distribution of booklets and e-
books was targeted at among local people
and students in the Khlong Suan Mak basin
area, 300 points, 50 copies for total 6
subdistrict. Distribution was selected with
accidental sampling.
Equipment used in the research

1. QGIS program (freeware)

2. digital aerial images

3. satellite data from Landsat 8
OLI/TIRS for 2015 Path 130 Row 49,
http://earthexplorer.usgs.gov (USGS 2015)

natural resource

and environment and tourism

spatial data spatial data

GIS/Spatial database Khlong Suan Mak basin, Kamphaeng Phet

cultural, social,

JCDLQ

4. topographical base maps and
thematic maps
5. GPS
6. field survey tools
7. practical seminar
Research process
1. Create geomatics information
packages by:
1) Compiling GIS and statistical
data from involved agencies
2) Conducting ground surveys
using GPS and field survey tools
3) Conduct GIS analysis, based
on four data groups: 1) spatial data for
natural resources and environment, 2)
spatial data for culture, socio-economy
and tourism, 3) spatial data for flood
and drought risk, and 4) spatial data
for agricultural capacity and suitability.
The framework for implementation
and local data is shown in Figure 1.
Activities were implemented between
October 2015 and September 2016

flood and
drought risk
spatial data

GIS training and spatial data knowledge for community people,
local government organization, and related agencies

Conservation and management of natural and cultural resources

guidelines, Khlong Suan Mak basin, Khamphaeng Phet province

Figure 1. Research framework of the study
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2. Survey of flooding areas
consisted of the following steps:
1) Download spatial data of
flooding area for 2006-2015 from the
Thai flood watch system of the Office
of Aerial and Geospatial Technology,
which  monitors and evaluates
flooding area with RADARSAT 1 and
RADARSAT 2 (Geo-Informatics &
Space  Technology  Development
Agency (Public Organization), 2015)
2) Import shape file data into
QGIS
3) Create annual  flooding
maps, and merge with Union in order
to analyze and create map flood
prone areas
3. Analyze area of flood risk and
drought risk with GIS, using multi-criteria
decision analysis (MCDA), which is a process
of assessing alternatives from multiple
criteria in order to create, select and decide
the best alternative. This is used in decision
making. In the case of risk areas, this can be
used to assess which areas of high flooding
risk should be given special consideration
and care, and which areas should be of the
highest priority level of risk (Rinner and
Malczewski, 2002; Malczewski, 1999). This
consists of the following basic steps:
1) Study information on the
community context and spatial data

from field surveys in order to identify

the primary factors affecting flood
and drought risk. Compile criteria
that affect the occurrence of
incidents from review of existing
documentation and related research
and synthesize criteria used in the
research.

2) Define criteria for weighted
value and equations used in analysis
of spatial data on risk. This research
used the method for defining criteria
from the information in (a) and
defined weighted value for each
criterion using ranking method with
rank exponent defined as exponent
value (p) equal to 2.

3) Establish  principles  for
giving values to create a risk criteria
map. This research used linear scale
transformation  for  score  rank
procedures, which is a transformation
of real criteria values for each in a
standard value ranging from 0-1.

4) Create a risk map for criteria
according to the principles of (iii)
using GIS techniques, and create a
composite criteria risk map using
overlay data. This is done in order to
analyze a flood risk index and
drought risk index using simple
additive weighting (SAW). Details of
the principles are as shown in these

Equations 1 and 2.
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Flood risk index =

Drought risk index =

5)

considering the general risk values,

using natural breaks that divide the

JCDLQ

(0.35 X FP) + (0.26 X RS) + (0.18 X RA) + (1)
(0.11 X RD) + (0.06 X EL) +
(0.03 X SL) + (0.01 X SD)
Where Flood risk index = Index value of risk to occurrence of flooding
FP = Standard value of probability of being a flood area
RS = Standard value of amount of rain during heavy rain
RA= Standard value of annual average rainfall
RD= Standard value of road density
EL= Standard value of elevation
SL= Standard value of slope
SD= Standard value of distance from water way
(0.35 X RD) + (0.26 X RA) + (0.18 X WD) + 2)
(0.11 X NDDI) + ((0.06 X ST) + (0.03 X LU) +
(0.01 X TA)

Where Drought risk index = index value of risk to occurrence of drought

RD = Standard value of amount of rain during dry season

RA = Standard value of annual average rainfall

WD= Standard value of distance from water resource

NDDI = Standard value of normalized different drought index (Gu et a/, 2007)
ST = Standard value of sail

LU = Standard value of land use

TA = Standard value of temperature

Reclassify the results, 4. Analysis of suitability of land for
economic crops using GIS, through the

following steps:

risk data into five levels, that is 1) Define criteria to use in the

highest risk, high risk, medium risk,
low risk and lowest-no risk

6) Create a map layout for
general risk and by criteria

7) Assess map quality with 50
individual users

8) Isolate knowledge elements
from maps and GPS for use in

management

analysis of land suitability for 5 types
of economic crop, consisting of rice,
sugar cane, cassava, maize and
rubber. The criteria used include
quality of land and appropriate zone,
suitability of soil for planting, and
land use and land cover. Weighted

values were equal.
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2) Create criteria for economic
crop planting by type.

3) Calculate area of land that is
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4) Create maps of suitability for
each criterion, and superimpose in

GPS by indexing, as shown in the

excluded, or not suitable for planting Formula 3
economic crops
Suitable area index = W1 XR1+W2XR2+W3XR3 (3)

Where W means weighting and R means criteria rating score

5) Reclassify the results and
calculate the general values, dividing
the data into 4 levels, namely high
suitability, medium suitability, low
suitability and unsuitable (unsuitable
land means that the area is not
suitable as a result of the calculation
of excluded land)

6) Create map showing land
suitability for economic crop planting
by each of 5 types, as well as
extracting spatial data for use in
management

5. Provide training in use of data

created with QGIS

6. Produce booklets and e-books

for distribution

7. Assess satisfaction with results

Results

1. Spatial data on natural resources

and environment and spatial data on culture
and tourism in the Khlong Suan Mak basis
was obtained for 4 groups and 38 layers and

was compiled as follows.

1.1 The 20 layers of spatial data
on natural resources and

environment included watershed

boundary, elevation, slope, soil
surface, soil type, waterways, surface
water sources, land use and land
coverage, watershed quality level,
forest area, agricultural area, climate
survey point, temperature, relative
humidity, precipitation, stream flow,
ground water, wells and water
resource management projects.

1.2 The 9 layers of spatial data
on culture, society and tourism
included administrative boundaries,
village locations, transport routes,
important sites, ecotourism sites,
archeological sites, historical and
religious sites, art tourism sites,
traditions and rituals, local wisdom
on natural resources and
environmental  management  and
local cultural wisdom.

1.3 The 5 layers of spatial data
on flood and drought risk areas
included flood area, recurrent
flooded area, flood risk area, drought
risk area and risk monitoring and
warning points

1.4 The 4 layers of land

suitability for cropping consisted of

Creating Process to Develop Teachers’ Class Management in Establishing “Moderate Class More
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level of suitability of economic crop
planting area, level of suitability of
land for planting, area supporting
shift in planting from rice to other

crops and area suitable for planting

JCDLQ

priority economic crops, including
rice, cassava, sugar cane, maize and
rubber. Examples of these are shown

in Figure 2

Rice Soil Suitable Sugarcane Soil Suitable Para Rubber Suitable Area  Place and Tourist Attraction

Figure 2. GIS Data of Khlong Suan Mak basin, Kamphaeng Phet province

2. Analysis of flooding area,

recurring flooding area, flood risk and drought

risk

2.1 Compilation of spatial data
on areas affected by flooding from the
Geo-Informatics & Space Technology
Development Agency (Public
Organization) (2015) for 2006-2015
found that there were four years of
flooding, namely 2006, 2007, 2010

and 2011. Flooding was most serious

in 2011, with flooded area reaching
16.67 sq. km., followed by 2005 with
a flooded area of 10.38 sq km, 2010
with a flooded area of 4.83 sqg. km.
and 2007 with a flooded area of 4.76
sg. km. Most of the flooded area was
located in the downstream area of
the basin. The flooded areas flow
into the Ping River at subdistrict
Songtham, subdistrict Nakorn Chum
and subdistrict Tha Khun Ram.

Volume 6 No. 2 May — August 2018 | 445



Journal of community development and life quality 6(2): 439 — 452 (2018)

Analysis of recurring flooding area
showed that area flooded just one
time was 10.52 sqg. km., area of small
recurring floods was 6.38 sg. km.,

area of medium recurring floods was

352 sqg. km.

recurring floods was 0.69 sq km. The

and area of high

total area of flooding covered 21.11

sg. km., as shown in Figure 3.
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Figure 3. Flood and repeated flood area, Khlong Suan Mak basin, Kamphaeng Phet province
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2.2 Analysis of flood risk area
found that most of the area has a
lowest flood risk, covering 206.57 sq.
51,045
constitutes 52.6%. This is followed by
area of low flood risk (34.37%), area
of medium flood risk (8.26%), area of
high flood risk (3.92%) and area of
highest flood risk (0.81%). Most of
the high and highest risk area is

km., or acres, which

located in the downstream areas as
well, where there are 7 villages under
monitoring, including Ban Nakhorn

Chum, Ban Sawang Arom, Ban

Thung Suan, and Ban Setthi in
Nakhorn  Chum

Sahakorn and Ban Sahatham in

subdistrict, Ban

Songtham  subdistrict and Ban
Santisuk in  Tha Khun Ram
subdistrict. Evaluation of the quality
of risk land from a sample group of
50 found that areas receiving score
of satisfaction averaged 8.34/10.00
points (SD equal to 1.10). Maps and
statistical data of percentage for
each level of risk are shown in

Figure 4.
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Figure 4. Flood risk area level with village overlaid and its percentage,
Khlong Suan Mak basin

2.3 The analysis of drought risk
area found that area of high risk
covered 231.55 sq km or 57 acres.
This is equivalent to 59.00%, and was
followed by highest risk (17.84%),
medium risk (11.55%), no to lowest
risk (9.29%) and low risk (2.32%).
The area of high and highest risk is
distributed in the midstream and
western areas adjacent to the Ping
River. The middle and downstream

areas of the Khlong Suan Mak basin

are agricultural areas, and have 4
villages under monitoring including
Ban Tha Ra Nae and Ban Khao
Wang Yiam in Na Bor Kham
subdistrict, Ban Khlong Pong in
Songtham subdistrict and Ban Wong
Khong in Khlong Mae Lai subdistrict.
Assessment of quality of risk maps
found a score of satisfaction
averaging 8.12 points (SD equals
1.38), as shown in Figure 5.

Drought Risk Area Percentage

@ None to very low risk@ Low risk O Moderate risk
O High risk B8 Very high risk
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Figure 5. Drought risk area, Khlong Suan Mak basin, Kamphaeng Phet province

3. Analysis of land suitability for Because most of the western part of
the basin in forested, the area of exclusion

was 754.35 sq. km. or 186,403 acres, which is

economic crop planting
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equivalent to 67.90%. This analysis classified
356.59 sq. km. or 88,115 acres, equivalent to
32.10%, into suitability zones for planting of 5

crops, including rice, sugar cane, cassava,

found that the area of medium suitability and
high suitability suggested that the crops that
should be given the highest priority were

cassava, sugar cane, maize, rubber and rice,

maize and rubber. The proportion of suitable in order of declining  importance.
area is shown in Figure 2 and Figure 6. We
100 Suitable area level percentage (%) 0.98
920 6.97 - 2039 23.42
18.69 -
80 17.52
70
60 31.04
50
40
68.16
30
20 44.56
10 23.86 18.15
0
Rice Sugarcane Cassava Maize Para Rubber

O None Suitable O Low Suitable @ Moderate Suitable ®m High Suitable

Figure 6. Drought risk area, Khlong Suan Mak basin, Kamphaeng Phet province

4. Practical training on “Survey,
compilation and analysis of spatial data for
conservation and management of natural and
cultural resources in the Khlong Suan Mak
basin of Kamphaeng Phet province”

The objective of this training was to
build capacity of local individuals who are
engaged with GIS, as well as disseminating
the spatial information that was produced in
the research, so that it could be utilized in the
activities of the involved agencies. The
training was provided twice, for 4 days each.
There were 54 participants from 18 groups.
Evaluation of the practical training was

provided by all participants for five areas: (1)

process of training, (2) specialists and
transfer of knowledge, (3) facilitation and
learning, (4) knowledge and results of
training and (5) overall situation of project. It
was found that highest satisfaction was
achieved for all issues. Mean values for sub-
issues in level of satisfaction were calculated
(x"=4.74/5.00, DS=0.52). With regards to the
distribution and assessment of booklets, 235
people provided feedback on two issues, that
is (1) level of interest in content and (2)
benefits and learning outcomes. It was found
that respondents had a high level of
satisfaction, followed by highest level of

satisfaction. Details area shown in Table 1.
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Table 1.

JCDLQ

The level of satisfaction of GIS training and learning media

Content

Level of satisfaction

X S.D. Interpret of satisfaction

The GIS Training and it’s process (n=54)
1. Training process
1.1. The public relations of training
1.2. The place of training
1.3. The time of training
1.4. The activities step of training
2. The lecturer and knowledge propagation abilities
2.1. The knowledge in content of lecturer
2.2. The knowledge propagate abilities
3. The facilitation
3.1. The GIS training documents
3.2. The audiovisual equipment
3.3. The Staff and team supporter

4.  Knowledge and results of training

4.1. The knowledge, concepts, skills and experience.

4.2. The advantage of training for present tasks
4.3. The advantage of training for future tasks
4.4. The GIS data useful for agencies

4.5. The overall of Benefit from the project and activities

5. The overall of satisfaction level in training process

441 0.74  Very good satisfaction level
4.43  0.77 Very good satisfaction level
4.20 0.88 Very good satisfaction level
459 0.57 Very good satisfaction level

4.46 0.61 Very good satisfaction level
437 0.78 Very good satisfaction level

454 0.61 Very good satisfaction level
4.65 0.59 Very good satisfaction level
4.61 0.53 Very good satisfaction level

4.44  0.79  Very good satisfaction level
4.41 0.81 Very good satisfaction level
459 0.66 Very good satisfaction level
4.43  0.79  Very good satisfaction level
4.74  0.52  Very good satisfaction level
4.28 0.74  Very good satisfaction level

The learning media (booklet, and E-book) (n=235)
1.  The Interest in content
2. The Benefits and learning outcomes

419 091
4.04 0.52 Very good satisfaction level

Good satisfaction level

Note: The average or X range between 1.00-1.80, 1.81-2.60, 2.61-3.40, 3.41-4.20, 4.21-5.00; the level of satisfaction are very bad,

bad, moderate, good, and very good, respectively

Discussion

1. In the application of GIS in
analysis of areas of risk and suitability, the
definition of criteria that are appropriate for
the analysis in the area is a very important
issue. Appropriate criteria can be found in
review of literature and other relevant
research, experts, field surveys and
interviews. This research used six criteria for
analysis of flood and drought risk, which were
identified in the literature review, interviews,
meetings with individuals from agencies

responsible for the issues and interviews in

the field. Thus, different research may utilize
different criteria. Chai-udom (2016) analyzed
drought risk in Lopburi province using 6
criteria, including average annual rainfall, soil
drainage, area of irrigation, wells and land
use. Ruthamnong and Thong-on (2015b)
analyzed risk of flood and drought risk in
Kamphaeng Phet province to contribute to
the development of decision support systems
for planting sugar cane and cassava, using
seven drought risk criteria: daily average
rainfall, irrigation areas and water sources,

ground water, land use, soil drainage, slope,
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and density of waterways. Analysis of
flooding risk used the following seven criteria:
daily average rainfall, slope, elevation, density
of waterways, density of roads, land use and
soil drainage.

2. Spatial data is extremely important
for resource management and problem
solving at the local level. Currently, even
though many GIS systems have been
created, the information created is still
limited, and its use is primarily by staff in
technical or government agencies. Community
access to GIS information is still low, with
regards to both the quality and quantity of
information, as well as the individuals who
use the information. Thus, dissemination of
information, together with practical training,
is necessary in order to increase
communities’ use of these information
products in the long-term. This is in line with
the research of Ruthamnong and Thong-on
(2015a) which was conducted in collaboration
with the implementation working committee
of integrated water management in the
western area of Kamphaeng Phet province
project (2013) in order to create integrated
water management work plans, create GIS
information to support water management
and provide practical training, and make
recommendations on approaches to water
management in the region. This research
found that communities and agencies at the
local level have sufficient capacity to use GIS.
This includes activities to create GIS data
layers according to local needs, carry out

field-level surveys and do training in use of

tools together with communities, create
maps, hold meetings and conduct training in
use of GIS. These will help communities
access and use these types of information,
raise the level of learning in communities,
enabling them to employ spatial data in
surveys and problem solving in water
resources management at the local level.
There will also be value-added as these
information, technologies and methods are
applied in other areas. Additionally, the
research of Thong-on and Ruthamnong
(2014) which interpreted MIS data from
Kamphaeng Phet province to build a GIS
dataset to support strategies of the province.
There was cooperation from the relevant
governance agencies, and it was possible to
compile information to create a database of
58 data layers. There was also training for
staff and local people. This activity found that
government agencies had highest level of
satisfaction, and the information was found
to be useful in the formation of provincial
strategies.

3. GPSis a technology of importance
for community development and quality of life
of local people. For example, the research of
Thong-on (2016) analyzed the area of
cassava planting of Kamphaeng Phet
province using diverse media and methods.
This research found that GPS is appropriate
for integration of methods to create
understanding of spatial information together
with farmers. The research of
Karnchanasutham and Kaewwaen (2016)

created maps to manage and develop water
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resources in an integrated approach using
geomatics technology in Chonburi province,
understanding of problems and needs of a
project that is appropriate for the local
conditions and for solving drought and
flooding problems at the subdistrict, district
and provincial level. After surveying the needs
and problems of the project at the provincial
level, maps were created for the project
objectives and its relevance, using geomatics
technology. Results of compiling project
plans showed that there was a total of 665
projects. Arranging these projects by
importance showed the importance of
projects established to solve local problems.
Srivichai  (2013) wused GIS in disaster
preparedness in the community of Lak Hok,
Muang district in Pathumthani province.
Geomatics systems were incorporated into
management activities to help rehabilitate
and create a participatory community forum,
in order to provide a foundation for
community disaster preparedness. These
were presented in the form of risk and
evacuation point maps. Databases were also

created for related information.

Conclusions

In summary, this research was able
to compile and create data layers in four
groups, consisting of 38 layers. We created
maps of areas with flooding risk, drought risk
and suitability for planting several types of
economic crops. All of the research’s findings
were disseminated through practical training

on GIS, booklets and e-books provided to the

JCDLQ

target groups. Assessment of satisfaction
showed that the transfer of knowledge and
learning exchange together with the local
communities and government agencies
ranged from high satisfaction to highest
satisfaction.
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