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Abstract 

Managing multi-level geospatial datasets, particularly the land-use and land cover data 

in highly changeable environments and social entities, such in Lao PDR is, always a 

challenging task for GIS specialists. They have to handle a variety of data types such as 

vector, raster, and non-spatial data from various data sources to fulfil the tasks. Over 

the years, GIS has developed rapidly and is considered one of the fastest growing 

industries; its market value was estimated at 10.8 billion USD in 2018 and continues to 

grow very strongly (Prescient & Strategic (P&S) Intelligence Private Limited, 2019). The 

commercial GIS enterprise provides complete package solutions for organisations; 

however, they have limitations and often come with a high cost and maintenance fee. 

This cost is a prohibitive factor for financial-constraint countries such as Lao PDR, and 

the package tends to lack flexibility for integrating with other applications as well as 

scalability. 

In the open-source geospatial communities, developers have been collaborating 

to deliver commercial-grade products that are freely available to the public. For 

instance, under Open Source Geospatial Foundation (OSGeo) there are a number of 

powerful geospatial libraries such as GDAL, Orfeo Toolbox, PostGIS, QGIS, and 

MapServer. Taking advantage of this technology to fulfil the gap and fit the context of a 

financial-restricted environment is an approach worth investigating. This research 

examined the potentials of the open-source relational database PostgreSQL and its 

geographical extension PostGIS (hereafter referred to as PostGIS database) in 

concurrent use with desktop GIS application, QGIS by storing and managing multi-level 

land-use and land cover datasets with an aim for increased performance and efficiency 

over the existing workflows. The research was carried out at a governmental institution 

in Lao PDR where substantial proportion of land-use and land cover data were located. 

The research findings indicated that the open-source spatial database resulted in 

70 percent increase in performance and efficiency over the existing approach, as well as 

delivering opportunities for enhanced data security/integrity and accessibility. 

Additionally, the research findings supported the notion that the spatial database has 

greater flexibility for future integration and scalability, which were in line with the 

participant interview-based results. 
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Glossary of terms  

Agro-
biodiversity 
/Forestry 

Agro-biodiversity/forestry refers to a form of land-use management 
system, particularly cultivation practice where crops are grown 
within the forest ecosystem to minimize environmental impact while 
maximizing the yield. 

Conservation 
forest 

Conservation forest is protected forestry ecosystems whose 
functions are to conserve the nature, fauna and flora as well as 
forestry and biodiversity ecosystems.  

Geospatial 
data 

Geospatial data describes the data and information that are 
embedded with geographical information such as location, 
boundaries, coordinate systems, which can be used to refer to a 
location on the earth’s surface. Geospatial data are typically in the 
forms of point, lines, polygon, raster-based, or 3-D.  

LU/LC LU/LC refers to the land-use and land cover data. The data are 
typically extracted from semi or fully automatic classification using 
remotely sensed data with random field checks and digitisation. This 
type of data is generally used to represent land-use and land cover 
at a bigger scale such as provincial or country level. 

Non-spatial 
data 

The data that do not have geographical information. However, they 
can be linked to GIS data or as standalone data. Often, they are in 
the form of tables, statistics, or figures. 

NPA NPA is the national protected area and a broader term for any given 
forestry and biodiversity protected area within the 3FC. Since the 
(national) Conservation Forest is well-managed when compared to 
the other 2 FC, people usually refer the term NPA to conservation 
forest.  

NTFP Non-timber forest/wood product are materials and resources 
obtained from the forest outside timber. It includes vegetables, fish, 
honey, mushroom, medicinal plants, resins, bamboo, rattan. NTFPs 
sustain lives of the local communities as well as generating cash 
incomes.   

Raster Raster data refers to the dataset consisting of pixels organised into 
rows and columns whose values represent some kind of information 
such as digital number (DN). Raster datasets include aerial 
photographs, satellite or drone imagery, digital elevation model, hill 
shade-relief. 

Relational 
database 

A relational database is one of the many database types; it is based 
on the relational model of data. Data are often stored in tabular form 
of columns and rows. SQL is the standard language used to query for 
information within the database.  
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Spatial Spatial is the characteristic that is related to space and contains 
geographical features.  

Spatial 
database 

Spatial database refers to the relational database that is optimised 
to handle geographical data and information, which may include 
geometric objects, 3-D, topographic, raster data, etc.  

Upland 
farming 

Upland cultivation is a common practice of crop cultivation, 
particularly rice in the mountainous regions where the crop is being 
grown based on fallow cycle rotation for an extended period. 

Vector data Vector data is a data structure which is used to store geographical 
objects. Geospatial vector is represented in the form of point, 
polyline, or polygon, comprising one or more coordinates of any 
given point in space. They are determined by a beginning and end 
points.  

Village 
forestry 

Village forestry, excluding from the 3FC, usually refers to the forest 
that is managed by the local village level. In recent years, the 
government has made a lot of efforts to improve the management 
and conservation of village forestry in order to leverage the benefits 
upon the local communities.  

WCS  Web coverage service is the fundamental requirement of Open 
Geospatial Consortium (OGC) in order to display raster dataset on 
the web map. 

WFS  Web feature service is OGC’s requirements for the web map to 
display data as vector or features. 

WMS  Web map service is the OGC’s requirements to display maps as 
image or tile on the web. 
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Chapter 1  Introduction to the study 

1.1 Introduction 

Lao’s People Democratic Republic (Lao PDR) is a landlocked country located in Southeast 

Asia; bordering China to the north, Vietnam to the east, Cambodia to the south, and 

Kingdom of Thailand and the Republic of the Union of Myanmar to the west (Figure 1). 

North, central, and the south make up the three administrative regions, comprising 18 

provinces. Vientiane is the capital and largest city; major cities include Luang Prabang, 

Savannakhet, and Pakse. The total land area is approximately 236,800 square 

kilometres.  

 

Figure 1. Map of Lao PDR with regional context. 

Geographical information system (GIS) and geospatial data play an important 

role in managing datasets from various development sectors in the country; specifically, 

planning and decision making. Lao PDR has rich natural resources of natural forest, 

hydropower, and minerals. GIS has been increasingly utilised to assist the development 

in those areas. Additionally, GIS is also helping to guide social-economic and sustainable 

development of the country. By using the power of GIS, people have access to spatial 

characteristics information such as geographical location and spatial 

correlation/distribution. Particularly, GIS has been a pivotal tool for land-use planning 

activities. Land-use planning is a key component supporting socio-economic 



15 

development as well as customary land registration/titling. Nevertheless, geospatial 

datasets resulting from land-use planning activities often encounter mismanagement 

and generally lack standardisation. Storing datasets within a relational database is still 

perceived as new and untested. Consequently, datasets are not consolidated and stored 

as individual shapefiles. Often, these land-use planning shapefiles cannot be 

consolidated to form meaningful landscape perspectives, and eventually pose risks to 

data being corrupted and lost. 

This research aims to examine the viability of the open-source relational 

database PostgreSQL and its geographical extender PostGIS, in concurrent use with 

QGIS, for managing multi-level vector land-use and land cover (LULC) of Lao PDR. The 

study addresses the spatial data management needs for small to medium-sized 

organisations typically found in governmental institutions. Open-source technologies, 

fulfilling the context of the resource constraint economies, are being continually 

developed and widely used amongst the global geospatial communities. Additionally, 

the research invites participants to take part in the study and the evaluations in order 

to obtain their perspectives of the introduced system.  

1.2 Research background 

Several historical topographic, administrative, and geological maps were produced 

during French colonisation to assist the administration and development; for instance, 

1:50K topographic map (Figure 2) and 1:1 million geological maps (Figure 3). Many of 

these maps still exist and are being used today. They were converted into digital format 

by geo-referencing in the GIS system.  

  
Figure 2. An extraction of 50k-scale topo-
graphic map, scanned and georeferenced.  

Figure 3. Geological and mineral occurrence in 
Lao PDR (Keohavong, 2009).  
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GIS-based technology was introduced into Lao PDR in the early 1990s to support 

the building of geospatial databases, aerial photography, and cadastral survey with the 

support from the Finnish International Development Agency (FINNIDA) project for the 

National Geographic Department (NGD). The first GIS software was the ArcMap from 

the Environmental Systems Research Institute (ESRI) and it was used to store, handle, 

and geo-process geospatial datasets such as raster-based aerial imagery, digital 

elevation model (DEM), topographical, administrative, and other related digital maps.   

In the 1990s, only a few people had access to the GIS due to various reasons; one 

reason being the licenses. Thus, GIS was not widely used, and applications were limited. 

Since late 2000s, more GIS software options (e.g., Global Mapper, MapInfo Professional, 

QGIS (formerly Quantum GIS), SAGA GIS) have become available. Access to the software 

has become easier, especially open-source GIS software, more people have had a 

chance to use the software and integrate it into various applications, and new datasets 

have been constantly generated and updated. As shown in Table 1 below, the geospatial 

community in Lao PDR has grown considerably. There are over 3,800 people taking part 

in the geospatial community both professionally and academically.  

Table 1. Approximate number of GIS users in Laos.  

User group Number of 
active users 

 Facebook page Number of 
followers 

QGIS user in Laos 74  Lao Geomatic Groups 1,462 

Lao GIS 610  Information exchange on GIS and 
cartography (in Lao language) 

1,190 

   GIS and GPS training course at 
National University of Laos 

472 

Information obtained from Facebook as of 16th December 2019.  

A user survey about the GIS software currently being adopted by the 

organisation in Laos revealed the software of choice varies, depending on specific needs, 

usability, and associated software costs. The survey further suggested that ESRI’s ArcGIS 

and QGIS are the most frequently-used GIS software packages, as shown in Table 2 

below. 
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Table 2. Primary GIS software package used by organisations in Laos.  

Software package Organisation Domain /functionality 

ArcGIS, QGIS, Erdas, 
eCognition   

Ministry of Agriculture 
and Forestry  

Agriculture/forest and resources 
planning, analysis, 
classification/segmentation  

ArcGIS, Global 
Mapper  

National Geographic 
Department of Laos   

Providing satellite/aerial images and GIS 
data, inventory, and cartographic service  

QGIS, PostGIS  Ministry of Natural 
Resources and 
Environment 

Environment and social management, 
monitoring, and evaluation 

ArcGIS, QGIS Ministry of Labour and 
Social Welfare  

Disaster/emergency preparedness, risk 
reduction, and response. Hazard and 
vulnerability mapping 

Autodesk Land, 
LaoLandReg, 
ArcGIS/QGIS  

Land Registration 
Division 

Cadastral survey, land surveying, land 
titling/certificates, and urban planning  

ArcGIS, QGIS, 
MapInfo 

National University of 
Laos  

Academic and research  

SMART GIS, QGIS, 
Erdas, eCognition   

Wildlife conservation 
units (various) 

Wildlife conservation/patrolling and 
reporting  

ArcGIS, Survey123 
(mobile data 
collection tool) 

The National Regulatory 
Authority for UXO/Mine 
Action Sector (NRA) 

Spatial planning for UXO clearance, UXO 
incident recording 

Above information is as of 01-11-2019 and may be subject to change.  

 

1.3 Research rationale  

Storing and managing geospatial data on personal-level computers poses several 

limitations since a single vector shapefile does not consist of a single file but multiple 

auxiliary files forming one shapefile. Improper handling or file-missing may cause the 

shapefile to become invalid. Multiple users working on the same datasets may result in 

the data being obsolete and redundant due to the lack of frequent updates. Additionally, 

shapefiles lack standardisation and are unable to conform to the geometry integrity rule, 

making data maintenance across the workflow a challenging task. Currently, there is 

limited access to the relational database that stores, manages, and handles geospatial 

datasets while providing spatial functionality. Consequently, this has resulted in: 

• Low efficiency and performance when querying and data management  

• Data integrity and security inconsistency 

• Limited access to the datasets for wider users in the team 

• Inability to join multiple datasets and non-spatial tables  
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Notably, from Table 2 above, relational database or spatial database at enterprise 

level has not been adopted nor have there been attempts to develop one. Enterprise-

level database has several advantages when it comes to managing geospatial datasets 

including, but not limited to: 

• The ability to be accessed by multiple users simultaneously  

• Relationships between tables enhance data manipulation and analysis   

• Improving data integrity, standardisation, and prevention of data corruption/lost  

• Making changes and updating table is easier; the data is more secure due to 

frequent or scheduled backup 

This research adopts the PostGIS database since it is an open-source technology, 

versatile, highly flexible, and has numerous advantages compared to other relational 

databases. Most importantly, it is suitable for small to medium-sized organisations, has 

sufficient performance and adequate spatial capabilities, while providing all around 

database management needs (Bartoszewski et al., 2019a; Chaudhry & Yousaf, 2019). 

Moreover, since open-source relational database source codes are not closed, it offers 

flexibility for future improvement and scalability (Bocetta, 2019; Dudoit et al., 2003; 

Omni Sci, 2019; Swain et al., 2015). Figure 4 demonstrates the evaluation framework of 

this study. 

 

 

Figure 4. Spatial database infrastructure deployed for this study.    
 

1.4 Research scope and location 

The scope of this research only applies to small to medium-sized Laotian institutions, 

the typical scale encountered in the government and private sectors. This scope allows 
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the researcher sufficient time to cover critical aspects and gain in-depth understanding 

of this mainstream user-group. The research study incorporates performance 

evaluations of the spatial database and user survey data from the participating 

institutions of the Ministry of Agriculture and Forestry of Laos, in the Vientiane, Lao PDR. 

1.5 Research question 

To understand the PostGIS database and be able to quantitatively assess performance, 

the research replicates practical geospatial tasks in an experimental situation by 

installing and assessing the spatial database, together with research participants as 

users. The participants are to test the following question: Can a developed PostGIS 

solution in concurrence with QGIS be a viable tool to manage multi-level LULC data, with 

measurable increase in performance in the context of Lao PDR? The overarching 

question can be broken down into specific questions as follows:  

• Q1. Does the introduced solution allow for spatial querying with a measurable 

increase in performance over existing platform?  

• Q2. Does such solution offer capabilities which were previously unavailable? 

Such as (1) processing complex geospatial dataset, (2) querying between GIS data 

and non-spatial tables? 

• Q3. What is the overall participant satisfaction towards the introduced solution? 

• Q4. What are the current limitations of the solution, and the unexplored 

potentials which are worth studying in the future?     

1.6 Research framework 

The study consists of three main phases. Phase one, carried out in New Zealand, 

gathered and organised selected LULC datasets to be stored in the database; and mainly 

involved data handling, structuring, and migrating into the spatial database. Phase two, 

once the PostGIS database has been installed with selected spatial datasets, involved 

written structured query language (SQL) functions to perform initial testing. Finally, in 

Phase three, the researcher worked with the participants at the participating institutions 

in Laos to conduct the assessment of the introduced solution as well as obtaining 

interview survey data. Finally, the researcher compiled and consolidated the findings 

and results and wrote the thesis. The overall research framework is displayed in the 

diagram below (Figure 5). 
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Figure 5. Research framework.  
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Chapter 2  Literature review 

2.1 Origins of spatial database  

PostgreSQL relational database inherited the primary architectures from the Ingres 

Project, developed in the early 1970s by the University of California, Berkeley, USA. 

The first version which was released in 1986 subsequently went through several 

updates. The Postgres database version 4.2 ended in 1994 due to overwhelming 

maintenance demands and finance burden. In 1996, after replacing Query language 

(QUEL) with structured query language (SQL) as scripting language which were used to 

interact with the datasets, the project was subsequently renamed as PostgreSQL and 

made publicly available in January 1997 under version 6.0. Since then, PostgreSQL has 

gained popularity as the open-source relational database for users around the world 

(PostgreSQL.org, 2019). 

Geographical extension for PostgreSQL relational database PostGIS was first 

invented in 2001 by the Refraction Research in British Columbia, Canada (Refraction 

Research, 2019). The first version 0.1, releasing in May 2001, was able to store and 

retrieve data but lacked analysis capability. Thereafter, PostGIS functions were 

constantly improved and added. In PostGIS version 1.4, efficiency and performance of 

geometry processing such as intersects, contains, aggregates were significantly 

improved. As of June 2019, the stable version of PostGIS, version 2.5, was the latest 

update and fully compatible with PostgreSQL version 9.4 and later. PostGIS has become 

the most trusted spatial extender for relational database amongst the open-source 

communities (Open Geo, 2019; Refraction Research, 2019).  

2.2 Key benefits of PostGIS database  

Geospatial datasets residing in a relational database have superior power to return 

queries more efficiently thanks to its highly structured manner and indexing scheme, 

which helps speed up data search, geoprocessing tasks, and data analysis (Cimpianu, 

2017; Miller, 2017; Sveen, 2019). PostGIS handles geospatial objects in two major data 

formats, the GIS objects (geometry) and the Geography data type. The geometry type, 

the most common data type, supports two types of spatial objects - the well-known text 

(WKT) and the well-Known binary (WKB). PostGIS data types are fully compliant with 

Open Geospatial Consortium (OGC) and based on the commonly used SQL for 
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interacting with spatial objects, making it convenient for users as well as maintaining 

data standards (PostGIS.net). In PostGIS database, users can perform data manipulation 

directly via SQL statements such as update, insert, delete records, and analysis in any 

supported integrated development environment (IDE) provided that it is connected to 

the spatial database (Marx, 2019; Tjukanov, 2018) 

Another benefit of PostGIS is its built-in indexing schemes, the primary indexes 

include generalised search trees (GiST), block range index (BRIN), and space-partitioned 

generalised search tree (SP-GiST). GiST is the most common indexing algorithm; it 

speeds up the irregular data formation using the geometry field by breaking data into 

three different tree mechanisms for the most efficient processing (PostGIS.net). 

Meanwhile, another key component of any enterprise database, which PostGIS 

possesses, is the security and user authentication. There are several security 

mechanisms; one is file protection which restricts file reading and writing only to the 

superuser. Client connection could be limited by IP address/username and 

authenticated via certified external package. By default, users will not have write access 

unless they create their own database, and require username/password upon log-in. 

The user authentication process in PostGIS ensures only genuine users have access to 

the database by checking against the information in the pg_user class and further 

verified by the user shell and the network. If any attempt fails to meet the required 

authentication, access permission will be rejected (PostGIS.net; PostGIS.org). The ability 

control access to prevent potential risk by allocating appropriate access rights to each 

user is another security mechanism. Other security measures include trigger and 

transaction functions which are built-in the PostGIS database (Miller, 2017). The benefits 

of PostGIS are the variety of supported extenders that further enhance the capability of 

PostGIS. For example, PGRouting extender enhances PostGIS database for building 

navigation applications which leverages the popular shortest path algorithm Dijkstra 

(Pastewski, 2017; pgRouting, 2020), and web map applications which work seamlessly 

with the two popular web-map servers, GeoServer and MapServer (Obe & Hsu, 2011; 

PostGIS.net; Zouagui et al., 2017). 

2.3 Types of spatial analysis enabled by native PostGIS functionality 

PostGIS database comes with rich spatial functionalities. It is regarded as one of the 

most potent spatial analytical tools built-in a relational database currently available on 
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the market (Bartoszewski et al., 2019b; Shukla et al., 2016). One project exploiting 

PostGIS’s analytical tool was estimate shoreline movement and changes overtime in 

Poland (Kostecki, 2018). Various functions were used in the estimation but primarily 

comprise st_makeline, st_segmentize, st_closet, and st_dwithin. These tools were 

ready-to-use in PostGIS, making it convenient for the researcher to conduct the study. 

The statistical results and output geometries resulting from the study were visualised in 

R and QGIS, respectively, once connected to the spatial database (Kostecki, 2018). There 

is a rising trend of storing and visualising ever-increasing spatial and temporal real-time 

or near-real-time data in order to respond to decision making in a timely manner; for 

instance, meteorological, environmental, and climatology. This capability was exploited 

by Gutiérrez et al. (2018) in a study on spatial analysis and geo-visualisation of near-real-

time precipitation data obtained from the Global Climate Monitor and Eurostat for 

southwestern Europe (Eurostat, 2019). This study leveraged the power of PostGIS and 

other open-source technologies such as QGIS to store and handle CSV-extracted spatial 

objects within the relational database ecosystem, fulfilling the analysis and visualisation 

of time-series, and enabling users to view the data near real-time. The study suggested 

that integration was highly capable of handling ever increasing spatial and time-series 

data and, meanwhile, delivering excellent analytical and geo-visualisation. The output 

data were also visualised on the web with the aid of QGIS cloud (Gutiérrez et al., 2018). 

2.4 PostGIS databases as a foundation for building open-source Web-GIS 
applications  

There are several terms commonly associated with Web-GIS such as web-map/ping, 

Geoweb, distributed GIS, internet GIS, map portal and online mapping. Since the term 

Web-GIS appears regularly during the literature reviews and best reflects the 

terminology, this literature review uses the term Web-GIS to refer to any form of 

displaying, creating, or distributing geospatial datasets on the world wide web. Web-GIS 

applications provide users the ability to access, design, distribute, retrieve, and visualise 

geospatial information over the web (Hess S, 2002; Neumann, 2008). The open 

geospatial consortium (OGC), found in 1994, is an international cooperation aiming to 

integrate geographic information system as part of the world information system. It 

develops open interface standards, encoding, best practices that facilitate users to 

interchange geospatial information with other information systems, and encourages 
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OGC’s standardised geospatial information approach amongst its members (Landmap 

Geoknowledge, n.d-d; OSGeo Live, n.d). OGC’s open standards for displaying Web-GIS 

contents on the web consist of web map service (WMS), web feature service (WFS), and 

web coverage service (WCS) (Landmap Geoknowledge, n.d-d; OGC, n.d-a). The most 

widely adopted WMS protocol allows clients to retrieve data in the forms of ready-made 

georeferenced map images such as jpeg, png. This protocol allows multi-source maps, 

and interoperability to be displayed for the client, making it easy to view the maps even 

for devices with limited processing power (Landmap Geoknowledge, n.d-c; Michaelis & 

Ames, 2017; OGC, n.d-d). The other web-GIS content is the WCS whose protocol allows 

maps to be visualised on the web, and the contents to be defined by their spatial and 

temporal characteristics. Users can download the data in various raster formats such as 

geotiff, hdr, jpeg2000; for instance, digital elevation model (DEM), satellite imagery. 

These data are suitable for advanced users with access to desktop-based computer for 

pre-processing and analysis (Landmap Geoknowledge, n.d-a; OGC, n.d-b). The last web-

GIS content of OGC is the WFS whose protocol is requesting and disseminating web 

applications in vector formats at the feature level and export requested data in standard 

formats such as Geographic Markup Language (GML) based on user’s defined 

geographical extent. This protocol gives users full access to the data. Therefore, users 

have the freedom to manipulate their preferred way on their local machine (Landmap 

Geoknowledge, n.d-b; OGC, n.d-c). 

Web-GIS technology has been evolving rapidly in previous decades due to the 

rise of smartphone, internet, and advancement in GIS technology; enabling users to 

view, generate, analyse, and visualise geospatial data online almost entirely without the 

need of computer GIS (Mohamad et al., 2016). For instance, people can easily find the 

shortest route to a location using location-based service. With the aid of the internet, 

linking information to a location is much more efficient (Veenendaal et al., 2017). The 

most essential component of Web-GIS is the ability to efficiently distribute and exchange 

geospatial datasets on the web, enabling individuals to visualise datasets and make 

decisions in a timely manner. Consequently, the demand of WebGIS in various 

applications is ever increasing (Singh & Singh, 2014). To build a functional WebGIS, a 

framework service is required, either proprietary or open source, that connects to the 

database at the backend and displays the geospatial data over the web browser (Miller, 

2017). Currently, there are several options such as MapServer, GeoServer which are 
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open-source, and ArcGIS Server, Oracle, Mango Map which are backed up by companies. 

A typical infrastructure of Web-GIS involving spatial database, web map server, web 

server, and mapping libraries is shown in Figure 6. PostGIS has been the best all-rounder 

for building Web-GIS application using open-source technologies especially when 

integrating with either MapServer or GeoServer as map server, as well as their superior 

performance when handling large spatial datasets (Swain et al., 2015; Zhonghai et al., 

2009).  

The main advantage of PostGIS as back-end database for Web-GIS is that its 

database and geographical extender has a wider range of support and seamless 

integration for both proprietary and open-source web map servers, as well as full 

compliance with OGC standards. Unique spatial functionalities such as data validation, 

topology check, and coordinates conversion further fulfil the packages (Piórkowski, 

2011). However, MySQL is another open-source database with spatial capabilities that 

can support Web-GIS applications. It is partially dependent on one standard and only 2-

d dimension without reference sets and no support for raster data (Piórkowski, 2011; 

Swain et al., 2015); it also uses minimum bounding rectangles instead of true geometry 

when executing queries, making it less accurate (Zhonghai et al., 2009). Similarly, WAMP 

(which stands for Windows/Apache /MySQL/PHP), is a another widely adopted tool for 

building web applications but this fall short due to incompatibility issues for other 

operating systems such as Mac and Linux, as well as limitations as mentioned above for 

MySQL Spatial extender (Agrawal & Gupta, 2014; Singh & Singh, 2014). 

MapServer and GeoServer are the most 

popular open-source WebMap servers for 

building Web-GIS application. The 

following sections 2.4.1 and 2.4.2 further 

explain how these map servers are 

supported by PostGIS as back-end 

database.  

 
 Figure 6. A typical infrastructure of a WebGIS 

(Miller, 2017, 04:38) 
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2.4.1 PostGIS database for MapServer application  

MapServer, developed by University of Minnesota (Ballatore et al., 2011), is a widely 

adopted open-source web map server for publishing spatial data online. It is fully 

compliant with various OGC’s web content standards such as WMS, WFS, and WCS; as 

well as delivering high performance in processing large geospatial datasets (Singh & 

Singh, 2014). MapServer platform supports a variety of both vector and raster datasets 

via the Geospatial Data Abstraction Library (GDAL). It runs on the Apache and Microsoft 

web servers via common gateway interface (CGI) application (Ballatore et al., 2011; 

Singh & Singh, 2014; Swain et al., 2015). MapServer also has a fully customised support 

for rendering map symbology file. Several programming languages such as Perl, Java, 

.NET, PHP are inherently supported with MapServer, and it has seamless connection to 

relational databases such as Oracle, MySQL and PostGIS (Ballatore et al., 2011). PostGIS 

compatibility was added following the release of MySQL version 3.5 (Brovelli & Magni, 

2003). 

There are several Web-GIS applications powered by the integration between 

MapServer and PostGIS as web-map server and back-end database respectively. For 

instance, Brovelli and Magni (2003) developed an interactive Web-GIS called 

ArchaeoGEW for an archaeological site in Northern Italy based on the implementation 

of PostGIS, MapServer, and Apache web server. The purpose of this Web-GIS was to 

facilitate easy access to information, for both expert and novice users, for archaeological 

perspectives including their unique geographical features and significance in order to 

encourage the conservation efforts of this heritage and the surrounding environment. 

This Web-GIS achieved significant results as it enabled geospatial information viewing 

on the web, as well as auxiliary information such as photos and GPS survey. Single and 

multiple queries could be used to extract data and information, and allowed direct data 

uploading via web graphical user interface (GUI) to the database. It also enhanced an 

entire table editing, updating, and displaying simultaneously on the web browser 

(Brovelli & Magni, 2003). In another study, Singh et al. (2012) successfully built an 

interactive Web-GIS using complete open-source tools. It was capable of storing and 

displaying sizeable vector-based administrative spatial datasets of the city of Agra in 

India, while adding spatial analysis capability for the users, thanks to the implementation 

of object relational database via PostGIS. The platform, implemented on Microsoft’s 

ASP.NET using MapScript’s language, was connected to the spatial database via PostGIS. 
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MapScript is also available with several popular scripting languages such as Python, Java, 

and PHP (Singh & Singh, 2014; Swain et al., 2015). 

2.4.2 PostGIS for GeoServer application  

Like MapServer, GeoServer is an open-source WebMap server developed by the Open 

Planning Project (TOPP) in 2001. Since the release of GeoServer version 1.5.3, the 

developer communities looking after GeoServer have grown considerably to account for 

more than six companies worldwide (Deoliveria, n.d). Besides being fully compliant with 

OGC’s standards of WMS, WFS, and WCS, GeoServer also complies with WFS-

transactional, meaning it enables users to edit features directly on the web. In addition, 

GeoServer expanded its compatibility with OGC’s styled layer descriptor (SLD) to allow 

the rendering of map layer symbology. Other significant features include the support for 

OpenLayers, Google Earth, and GeoWebCache for map titling (Ballatore et al., 2011). A 

review study conducted by Swain et al. (2015) and a case study research by Delipetrev 

et al. (2014) solely focussed on building water resources modelling Web-GIS using open-

source technologies, specifically the implementation of GeoServer and PostGIS. The 

results suggested the integration was capable of publishing water resources geospatial 

modelling data on the web, enabling multiple users to access, retrieve, and editing water 

resources related data entirely on the web browser without the need for any software. 

GeoServer has also implemented web interface for data configurations on the server, 

making it more user-friendly for searching, presenting, and downloading geospatial 

maps. It uses Java library Geotools for supporting spatial types vector and raster. Even 

though GeoServer is open source, it could work greatly with commercial packages. If 

users experience data workload and slow performance, one resolution is to utilise 

GeoServer’s multiple repository connectivity (Delipetrev et al., 2014). GeoServer is fully 

compatible with commercial databases such as Esri’s ArcSDE (Spatial Database Engine) 

and Oracle Spatial (Agrawal & Gupta, 2014). 

2.5 Employing PostGIS database to manage and geo-process land-use and 
land cover spatial datasets   

There are a number of projects storing and processing land use and land cover (LULC) 

within the PostGIS database (Bastin et al., 2013; Cousins et al., 2015; Mukhopadhaya, 

2016). The LULC are often viewed as complex and dynamic because they often require 

frequent updates to reflect the changes on the ground. Therefore, updating is an 
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important tool for a spatial database to maintain these data effectively (The Agro-

Biodiversity Initiatives, n.d). Land-use and land cover are classifications that convey the 

characteristics of the earth’s surface at a particular location. Land-use generally refers 

to the human activities and operations on those land parcels in order to gain benefits or 

cultivate products out of that land. Land cover usually refers to the surface cover or 

features on the ground - natural and man-made-which are visible on the earth’s surface. 

LULC data are derived from various methods such as participatory mapping, remotely 

sensed satellite imagery, digitisation, and semi/full classification (Bastin et al., 2013; 

Coffey, 2013; MAPASYST, 2019). Land classification and its nomenclature is a systematic 

approach to organise land classes into groups with specific criteria and the relation 

between them. Often they hold a unique ID field as a primary key which is then used to 

link with auxiliary information such as land-class or sub-class in order to fulfil those 

datasets (Di Gregorio, 2005).  

In a study by Brovelli et al. (2016), PostGIS database, coupled with other open-

source Web-GIS technologies such as GeoServer and Leaflet, was capable of publishing 

both vector and raster-based LULC onto the web, as well as providing basic GIS 

functionality as shown in this study. The high-resolution European Urban Atlas land 

cover data were stored in the respective raster and vector databases and communicate 

with GeoServer for server-side, interact with spatial data via JavaScript library Leaflet 

and bootstrap framework for user interface, and render symbology file from the web 

server. The study successfully established a functional Web-GIS displaying LULC data 

with some desktop GIS functionalities such as layer selection, activate/deactivate layers, 

visualise and analyse LULC data and display LULC related photos uploaded by the users 

(Brovelli et al., 2016). Zambelli et al. (2012) explored PostGIS database in concurrent use 

with GRASS GIS to develop a model for estimating biomass availability in an Alpine 

forested area of Italy for renewable energy production. This study showed that PostGIS 

database had the capability to manage and geo-process large volume of input forest 

inventory data, as well as optimising calculation in a highly efficient manner. The model 

successfully identified suitable areas for timber harvesting based on the two input 

criteria, ground-based harvesting and cable harvesting (Zambelli et al., 2012). 
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2.6 Managing geospatial datasets within a PostGIS database by small to 
medium-sized organisations 

PostGIS has enabled users to effectively interact with geospatial information within a 

relational database (Mikiewicz et al., 2017). Many small to medium-sized organisations 

around the world have embraced this open-source technology to manage their 

geospatial datasets. For instance, the Institut Géographique National (IGN) (2020), the 

national mapping agency of France, has adopted the PostGIS back-end database 

containing all relevant geospatial layers. While using GeoConcept GIS for editing, the 

data could be synchronised simultaneously between the two platforms. The IGN team 

could successfully retrieve data from file-based storage and insert them into PostGIS 

database, allowing users to edit and update data directly from the connected spatial 

database via GeoConcept. Multiple updates of the same features can be achieved 

simultaneously. The other feature was the ability to synchronise the data between the 

backend database and frontend GIS software; an error pop-up will prompt if multiple 

users are editing the same features (IGN, 2020).  

In another study, Zheng et al. (2013) exploited the built-in PostGIS spatial 

functions in combination with an enhanced wayfinding module based on the Dijkstra 

algorithm. The study was to create a cost-effective pedestrian wayfinding utilising free 

and open-source modules and OpenStreetMap API to create a wayfinding that best suits 

small towns or regional authorities. Various user groups require different approaches to 

wayfinding according to demand, behaviour, and geographical characters. Therefore, 

creating a customised wayfinding would best suit each specific user group, and open-

source GIS tools are the most efficient and cost-effective. The way-finding module was 

created based on PostGIS database and java-based module, which had proven to be very 

efficient and cost-effective, as well as offering flexibility for future refinement. It has 

been shown that it was a viable tool, especially for small to medium sized administrative 

organisations or business entities and holds great potential for future scalability (Zheng 

et al., 2013). 

2.7 Utilisation of PostGIS database in other geospatial domains    

Location-based service (LBS) has been proliferating in recent decades due to the 

widespread of mobile phones, internet, social media, and geotagged information 

(Shankar et al., 2012). LBS utilises the built-in GPS functionality found on today’s mobile 
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phones where users can track a person’s location through shared or checked-in 

locations. LBS providers include Google Maps, Yelp or Zagat. Users can identify nearby 

services, such as restaurants, and obtain auxiliary information such as ratings, photos, 

or reviews of the location to make their decision. PostGIS was employed in a location-

based service development in a study by Shankar et al. (2012) to compile, index, and 

rank location based on users’ crowdsourcing information and users’ weighted expertise. 

PostGIS’ primary function in this study was data indexing of the social-media feeds 

crawling, storing them as tags and sending them to query processor prior to performing 

the ranking by the engine. Search query was possible due to PostGIS’ powerful R-tree 

indexing. As a result, PostGIS database was a successful integration in this study and 

delivered exceptional performance (Shankar et al., 2012). 

Despite growing interests and developments in integrating GIS datasets into a 

relational database, much focus has been on the vector format, leaving a gap on raster 

data especially ever-growing remotely sensed datasets (Lee & Kang, 2010). The study by 

Lee and Kang (2010) explored the potentials of storing and managing complex remotely 

sensed raster datasets inside a relational database for fast processing, effective, 

security, and data integrity. Open-source ORFEO Toolbox (OTB) and PostGIS were 

chosen to manage and geo-process raster-based imagery due to its multiple-file formats 

support, enhanced GUI, and database connection capability. OTB has been designed to 

work exclusively with raster file format and is compatible with several operating systems 

and databases. PostGIS was proven to be an integral part of this combination, 

successfully connected to the OTB engine to read and import several raster files such as 

GeoTiff, Jpeg2000, BMP, PNG, SAR, and Korean National Image Exchange (NIX) file, and 

display segmentation results on the web applications. OTB is considered one of the most 

powerful open-source raster toolboxes, capable of handling numerous geoprocessing 

such as radiometric calibration, supervised classification, and segmentation (Lee & Kang, 

2010). 

2.8 Limitations of PostGIS database  

Despite the power and spatial capabilities of the object relational databases (e.g., 

PostGIS), relational databases have limitations in certain areas. For example, PostGIS 

cannot be optimised for the ever-increasing, large geospatial datasets, specifically 

geospatial big data due to their intact geographical properties. In addition, PostGIS 
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databases lack support for distributed and parallel computing architecture such as 

Apache Hadoop and NoSQL MongDB, which allows data to spread across multiple 

servers with increased computational power and not compromise on system 

performance (Lee & Kang, 2015). Many scientists believe that, in the future, big data will 

play a crucial role in addressing global issues such as deforestation, threats to nature, 

eco-environment, and earth science (Lo, 2019). For instance, the recent advent of 

Google Earth Engine (GEE) has given users the power to process and analyse large 

geospatial datasets via Google cloud platform on a planetary scale without parallel 

computation power, thanks to Google’s supercomputing infrastructure (Geohackweek, 

n.d; Gorelick et al., 2017). Furthermore, another limitation of the PostGIS database is 

actually the nature of being structured. As datasets become bigger, it is more difficult to 

accommodate those datasets with sufficient level of performance (Lo, 2019). PostGIS is 

not a viable tool for handling big data and the future potential platform for hosting big 

data may rest with distributed computing and NoSQL database such as Apache Hadoop, 

MongoDB, or spatial online analytical processing (SOLAP) (Lee & Kang, 2015; Lo, 2019).  
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Chapter 3  Research approach and methodology  

Phase 1. Compiling data and structuring the PostGIS database 

At the start of the research, all selected geospatial and auxiliary datasets obtained from 

the Ministry of Agricultural and Forestry of Laos (MAF) and official website portal, 

underwent cleaning, compiling, and structuring in logical order, and in compliance with 

the requirements of the relational database. PostGIS database and schemas were 

created to host data tables and establish relationships between them. Schemas were 

appropriately named to help provide users good comprehension about the table 

contents residing in each schema. These tasks were carried out in Auckland, New 

Zealand between April and May 2019. 

Phase 2. Developing and testing SQL algorithms within the PostGIS database 

Once all the relevant datasets were inserted into appropriate schemas of the spatial 

database, development SQL algorithms based on two test scenarios began and were 

tested on a localhost of the spatial database. The SQL algorithm for each test must meet 

the objectives for returning the results as indicated in testing scenario. Thus, each test 

was iteratively run and tested until satisfaction was met. Testing of all SQL algorithms 

was carried out in a replicated environment with appropriate computer equipment. The 

testing helped to determine the feasibility of the introduced solution and identify areas 

for improvement prior to the actual test evaluations in Laos. These tasks were carried 

out in Auckland between June and October 2019. 

Phase 3. Validating the utility of the database within a real-world case study 

In the last phase of the study, the researcher validated the utility of the database and 

PostGIS database functionalities via test evaluations with input LULC data at the 

participating organisation with research participants in Vientiane, Laos between 

November 2019 and January 2020. The initially developed SQL algorithms were fine-

tuned with the participants and testing carried out with respect to available facility 

infrastructure. Both quantitative and qualitative data were obtained to assist the 

analysis. 
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3.1 Participants 

Four research participants were invited to take part in the study. Participants were 

chosen based on the selection criteria that best suited the accountability for using open-

source relational database and QGIS. Selected participants were from the participating 

institutions and included:  

• A land-use planning/GIS technical officer  

• A forestry technical officer 

• A lecturer from Souphanouvong University 

• An assistant lecturer from the National University of Laos (NUOL) 

3.2 Datasets and organisation  

Two data types were used to support this investigation; first, the selected geospatial 

datasets within the PostGIS database and second, the test evaluation results and 

qualitative survey data derived from the participant interview. Test evaluations results 

were analysed to give insight into the assessment based on the pre-determined test 

scenarios while participant interviews supported the study by revealing the user’s 

exposed experience and perspectives. Different people may have different opinions and 

perspectives towards the introduced system depending on the conditions and contexts 

to which they were exposed. Thus, it is essential to find out common perspectives 

amongst the participants. 

Four primary schemas were created to accommodate all vector-based data used 

in this study. Forty geometric tables and six attribute tables (non-spatial) were imported 

into each schema using graphical user interface DB Manager on QGIS that was 

connected to the spatial database. A database schema is a structured collection of tables 

that provides a logical view of the relational database. It also defines the relationship 

between tables and how they are organised (Lucidchat.com, n.d; Tutorialspoint.com, 

n.d). Typically, a schema would contain relevant tables that best match the schema 

description, so it is easy and logical for the users to locate the table. During the database 

design, it is a good idea to map out schemas and respective tables on a diagram so that 

they can be fine-tuned until satisfaction is reached. Upon completing the import of 

tables, the tables were indexed using GiST scheme (Generalized Search Tree) using the 

SQL function. Table 3 demonstrates the data organisation in this study.  
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Table 3. The number of tables and the description of each schema.   

Schema Description Number of tables 

admin Contains geometric tables associated with 
administrative data such as boundary, village 
location, roads/rivers 

8 

forestry  Contains forestry-related GIS tables, mostly 3-
forest category boundary and some management 
zones 

7 

LULC Contains all 18-province village-level land-use 
and land cover GIS tables (some provinces may 
have more data than the others) 

25 

results Containing resulting tables after executing query    2 

(attribute tables to join 
with additional data) 

se Contains non-GIS attribute tables of social and 
economic data collected from village-level land-
use planning activities 

- 

public Public schema by default 6 

A study about the local coordinate reference system revealed that there are 

several geographic coordinate systems (GCS) or datum being used in Lao PDR (e.g., 

Indian 1954, Indian 1960, Vientiane Datum 1982, Lao Datum 1993), but the primary ones 

currently used are World Geodetic System 1984 (WGS84) and the Lao National Datum 

1997 (Lao1997) (Nilsson & Svensson, 2004). Lao1997 datum represents a local datum 

whose centre of the spheroid is offset of the original earth centre, and thus a point on 

the surface of the spheroid is matched to a particular position of the earth. This local 

datum has the advantage of having the spheroid with good approximation to the size, 

shape of the sea-level surface, and geographical context of that particular region 

(Nilsson & Svensson, 2004). Meanwhile, WGS84 is a latest version of the World Geodetic 

System (WGS). It is a standard coordinate reference system which is based on a spheroid 

model of the earth and expresses latitude and longitude in angular units (dd:mm:ss or 

decimal degrees). It is widely used in cartography, geodesy, and satellite navigation 

systems (Buckley, 2010; GISGeography, 2015).  

Since the Global Positioning System (GPS) uses WGS84, and most GPS devices 

receive satellite signals from GPS navigation satellite systems, they output coordinate 

references in WGS84 formats. As a result, WGS84 projection has been increasingly 

adopted and users do not need to transform projection between WGS84 and Lao1997 

(Nilsson & Svensson, 2004). The geographic WGS84 datum is often used for small-scale 
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maps such as country, region or province level, providing a much larger geographical 

extent. Another projection commonly used is the WGS-84 UTM projection, which is a 

projected coordinate system of the Universal Transverse Mercator (UTM). WGS-84 UTM 

is projected onto a flat surface, two-dimensional representation of the earth surface and 

is based on WGS-84 geographic coordinate system for spheroid model. Unlike WGS84 

geographical coordinates, UTM projection has a constant linear unit of measurements, 

so the calculations of distance and land area are much easier (ESRI, n.d; IBM, n.d; Nilsson 

& Svensson, 2004). Large to medium scale topographic, surveying, and engineering 

maps - especially site-specific or village-level mapping - usually prefer WGS84 UTM 

projection as it contains Cartesian coordinates in metric units, making it convenient for 

calculations (GeoRepository, 2020). Laos lies between UTM Zone 47N and 48N 

(Northern Hemisphere). For WGS84 UTM projections, the dataset was imported into the 

spatial database by reprojecting to either UTM 47 or 48. Figure 7 shows the map of the 

world in UTM projects and zones in Laos as shown in Figure 8.   

  
Figure 7. UTM projection divided into different 
zones for the world. 
Source: Penn State College of Earth and Mineral 
Science https://www.e-education.psu.edu/  

Figure 8. UTM projection zone 47 
and 48N that covers Lao PDR.  

 

3.3 Testing scenarios 

Two test scenarios were created to help guide the performance evaluations of the 

introduced solution. The test scenarios were based on the common spatial operations 

for dealing with LULC datasets. Performance evaluation in test scenario-one was carried 

out on QGIS and PostgreSQL console (PG admin), remotely connected to the spatial 

https://www.e-education.psu.edu/
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database via LAN connection, to assess selected spatial functions and standard data-

retrieval queries. The test evaluation consisted of: 

1) Geometry editing which included the on-screen editing of GIS features on QGIS 

such as creating new geometry and shapes, editing and saving features/tables, 

and preserving local Lao fonts in the attribute tables. 

2) Standard spatial operations which examined the QGIS’s merge, union, and clip 

functions between two and multiple features.  

3) Statistics summary which performed the calculation of the LULC data tables and 

distinctively summarised into respective categories such as administrative 

province/district, land area, and land typology; and  

4) Data-join with auxiliary data whose operations involved selected SQL queries 

and PostGIS’ spatial functions to join geospatial datasets with auxiliary tables in 

order to further complete the information. 

The test scenario-two attempted to perform more complex data manipulation and 

spatial-join between geometric spatial datasets and attribute tables exploiting native 

PostGIS functionality over on PostgreSQL console (PG-Admin) using SQL. This test also 

carried out additional spatial functions that were previously unavailable with the exiting 

workflow. The test evaluation consisted of: 

1) Identifying and locating features within a relationship using PostGIS’ algorithm 

to check/calculate between two or multiple feature tables (e.g., ST_Within) and 

return the resultant tables if the statement is true. The table can be displayed on 

PG_Admin as tabular format or plotted for graphical visualisation on third-party 

applications;  

2) Statistics calculation of LULC data by joining with auxiliary information and 

summarising into major land typology in order to form comprehensive sentiment 

about the data. This execution can also be coupled with spatial functions to check 

for relationship between the geometries; and 

3) Data-join with auxiliary data (census data) by matching unique identification of 

administrative regions such as village, district, or province. The resultant tables 

can be further analysed in the GIS environment; for instance, creating hotspot 

map, gradated symbols, interpolated map, and other visualised maps. 
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3.4 Equipment  

Primary equipment used for conducting the evaluation were the existing and accessible 

IT infrastructure at the participating institution in Lao PDR and some equipment from 

the Auckland University of Technology (AUT). The following Tables 4 and 5 detail the 

equipment used in this study.  

Table 4. List of software applications. 

List of equipment Specification Remark 

PostgreSQL PostgreSQL relational 
database  

Version 11.5 August-2019 
downloaded from 

www.enterprisedb.com 

PostGIS  Geographical objects extender 
PostGIS for PostgreSQL 
relational database   

Version 2.5 via PostgreSQL’s 
online stack builder 
installation 

QGIS QGIS – GIS software  Version 3.8 (Zanzibar)  

Python  Python 3  Version 3.7.3 April 2019 
downloaded from Anaconda 
website  

Lao script  Lao application and font  Version 8 downloaded from 
www.laoscript.net UTF-8 
encoding 

 

Table 5. List of hardware equipment. 

List of equipment Specification Remark 

PC Computer  Intel Core i5 2.5 GHz 

RAM 8 GB 

Windows 8 Professional  

The desktop computer 
hosting PostGIS database  

Laptop computer Intel Core i7 2.6 GHz 

RAM 16 GB 

Windows 10 Professional  

This laptop is used for 
accessing the spatial data via 
LAN  

Network LAN 
connection  

Network LAN using CAT 5 
cable.  With internet 
connection  

Network LAN between PC, 
ethernet switch and client 
user   

Ethernet Switch  10 Gigabit Ethernet Switch   To extend connection 
between computer and the 
network 

 

 

http://www.enterprisedb.com/
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3.5 Data analysis  

Evaluation-based statistical figures were analysed in comparison with the performance 

obtained from the existing workflows at the participating institutions. Statistical analysis 

was plotted in Microsoft Excel in order to determine the overall performance efficiency 

from the statistical perspective. The analysis and interpretation of qualitative data such 

as participant interviews, observation, or questionnaire required several steps to 

determine and conclude the research findings. Based on Leavy (2017), the process 

generally consists of the following steps:  

1) Data preparation and organisation 

2) Initial immersion of the data 

3) Data coding 

4) Code categorising and developing themes 

5) Interpretation 

Data preparation and organisation, such as transcribing or scanning the data, are 

the first step for the researcher to prepare the data for analysis. The second step is to 

make an initial immersion of the data in order to gain the first sight and feeling of the 

data collected prior to analysing (Leavy, as cited in Hesse-Biber & Leavy, 2006, 2011). 

This step also helps the researcher to develop initial ideas and plans that are necessary 

for conducting the following steps. The third step is considered the most important -

coding - wherein the researcher breaks down essential pieces of collected data into 

meaningful code by assigning a word or phrase to a segment of data. The selected code 

should carry the essence and meaning of the data segment (Leavy, as cited in Saldaña, 

2009). The fourth step is the categorising and developing themes of the collected codes 

by collating similar or related codes together. It is also vital to identify patterns, 

relationships, and repeated themes amongst the codes. Once codes are split into 

groups, it is important to spot emerging themes. The final step is the interpretation of 

the data by the researcher, determining the meaningful interpretation of the collected 

data and answering what do the data really mean (Leavy, as cited in Hesse-Biber & 

Leavy, 2011). Once the findings from the two approaches start to unfold, they would be 

cross-compared and evaluated to form perspectives between the two data types. 
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3.6 Ethical compliance  

An important aspect of this study was to conduct research activities ethically. Ethical 

concerns were appropriately addressed according to the AUT Ethics Committee’s 

(AUTEC) ethical guidelines and advices to ensure the research adhere to legal 

obligations, culture and social practices, and academic requirements. Sandu (2019) 

emphasised the importance of ethics compliance, stating that it is about delivering the 

research findings and results with precision and honesty, presenting the author’s 

contribution with accuracy and fairness. The researcher must ensure all the participants 

involved are protected throughout the process, and the researcher is committed to 

preventing and mitigating any potential conflict of interest. An ethics application was 

served as a safeguard for both the researcher and the participants as reflected on the 

core vision of AUTEC. This research obtained ethics approval from AUTEC on 1st May 

2019 and is valid for three years until 30th April 2022. The following ethical 

considerations were addressed during the study.  

• Research participants were recruited by a third party via a formal contract 

agreement in order to avoid potential conflict of interests, prior to the 

commencement of any activity.  

• Participant interviews were conducted outside of their office area in order to 

promote more freedom and avoid conflict of interest or work-related influences. 

• Contract agreement took into account the obligations of the researcher and 

participants in order to ensure that (1) potential risks were mitigated, (2) 

deception was prevented, (3) cultural/social sensitivity were suitably addressed, 

and (4) research adequacy was fulfilled. 

• Identifiable information was replaced by the use of generic terms including 

fictitious names where applicable. Confidential information and data will not be 

published unless agreed by the concerned parties. 

• Paper-based information including agreement, consent form, interview 

questions, and research findings were stored with the secondary supervisor 

located at the School of Science, Faculty of Health and Environmental Science, 

AUT city campus. 
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3.7 Limitations and difficulties  

AUT and Faculty of Health and Environmental Science provided constant support and 

guidance for the researcher to carry out this study. Nevertheless, there were several 

limitations experienced throughout the study as below: 

• It was difficult to motivate Lao research participants without financial reward. 

There was not much funding involved in this study and people would rather 

participate in a research project with financial incentives. 

• Many Laotian people do not view academic research as a fruitful way of acquiring 

knowledge since they perceived that academic research lacks local participation 

and the long-term commitment needed to produce reliable scientific outcomes. 

• Obtaining official approvals was a lengthy process involving various 

communication and formal requests. 

• It was difficult to gain permission from participating institutions to access IT and 

network equipment since there were concerns over security, confidentiality, or 

risk for data being disclosed, corrupted or lost. 
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Chapter 4  Research findings and analysis  

Test evaluation records on PostGIS console (PG admin) were captured to determine the 

performance and efficiency of the spatial database using input LULC data. Time intervals 

were manually recorded to represent the performance efficiency of participants’ task 

operations. A set of features (shapefiles) were prepared in advance and logical order. 

Manual time records were treated as the baseline for the comparison. Evaluations 

results were analysed on Excel spreadsheets, and participant perspectives were 

analysed using the qualitative research method. 

4.1 Participants background competency  

Three out of four participants were categorised as competent users with several years 

of experience in spatial data management and land-use planning activities; only one 

participant was considered a novice as he primarily used GIS to aid his decision-making 

and planning. There were various GIS-related tasks involved, up to four and more. Most 

participants were familiar with geodatabase from ESRI, while only one person had 

experience with Microsoft Access for managing relational data. QGIS was the only open-

source GIS software in which they were familiar with its functionalities and spatial 

analysis tools. Some participants further enhanced its potentials by integrating it with 

various applications such as land registration/titling, mobile data-collection, and 

relational database. Figure 9 and Figure 10 demonstrate the information on the 

participants’ background competency. 

  
P = participant 

Figure 9. Primary GIS related jobs 
Figure 10. Open-source GIS and relational 
database software package    

 

 

P1 P2 P3 P4

Catography Statistics Data retrieval

Geoprocessing Other task
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4.2 Results of test scenario-one 

The test evaluations of scenario-one included two primary test functions with a total of 

10 specific tests performed on QGIS and standard SQL query on PostGIS console (PG 

admin) with the datasets remotely connected to the spatial database via LAN 

connection. The results are summarised in Table 6. 

Table 6. Evaluation results of test scenario-one. 

Test evaluation Time taken (sec) Latency Execution 

I. Geometry editing capability  

(Determine if the task is functional, not on efficiency)  

1.1 Create features on QGIS  - No Success 

1.2 Edit features using cut tool - No Success 

1.3 Save features and tables - Yes Success 

1.4 Font encoding  - - Success 

II. Standard spatial operations     

2.1 Merge features (two or multiple) 480 No Success 

2.2 Union features (two or multiple) 10 No Success 

2.3 Clip (two features) 89 No Success 

III. Summarise LULC statistics  Time taken (msec) Latency Execution 

3.1 Calculate and summary LULC and sort 
by district, province, and land typology.   

570 No Success 

IV. Spatial join with auxiliary data     

4.1 Spatial join with auxiliary data and 
geometric data  

429 No Success 

4.2 Storing and applying LULC land-class  - - Unsuccessful 

4.3 Analysis and discussion of test scenario-one 

The test evaluations, exploiting merge and clip functions using datasets connected to 

the spatial database, were performed on QGIS. They took around 480 and 89 seconds 

respectively, while the union took considerably lesser time at only 10 seconds. As 

expected, these three standard operations took longer times when compared to the 

performance using locally stored datasets of the computer. Notably, the time taken to 

execute union function was almost identical between the datasets of the two 

directories. Figure 11 shows the time differences of operations performed on the spatial 

database and localhost (locally stored on a computer’s hard drive). Meanwhile, simple 

SQL query performed on PG admin performed fast and efficient at only 570 milliseconds 
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with no latency encountered. Similarly, queries coupled with PostGIS’ spatial functions 

were successfully executed at only 429 milliseconds. SQL queries were able to iteratively 

group sub-landclasses into major land typology for better comprehension, especially 

from the land management perspective. Additionally, encoding UTF-8 when initiating a 

new database would allow PostGIS database to preserve the Lao characters storing in 

the attribute tables. Thus, there is no need to encode UTF-8 every time a new table is 

created. Exported tables could be used interchangeably between GIS and spreadsheet 

applications without any loss of font-embedded information. Figure 12 shows a 

screenshot of an attribute table resulting from SQL query with the Lao characters 

preserved. 

Furthermore, based on the qualitative data of the test scenario-one, the 

participants noted that working on datasets that are connected to the centralised spatial 

database via LAN connection was feasible using the existing IT infrastructure found at a 

typical government office in Lao PDR. The findings suggested some minor latency when 

executing SQL select statements, and notably the delays when saving the table during 

the editing mode on the QGIS. Apart from that, cut, create, edit, or aggregate features 

are functional with no delay communicating to the data source. 

 
 

Figure 11. Test evaluation of spatial operations 
performed on spatial database and localhost  

Figure 12. Lao characters encoded 
with UTF-8 is preserved after writing 
and saving. 

4.4 Results of test scenario-two 

The test evaluations in this scenario comprise five specific tests performed entirely on 

PG admin using the SQL query statement in combination with PostGIS’ spatial functions 

in order to determine the performance of the spatial database when handling LULC 

datasets. The test results are shown in Figure 13 with some notable findings including; 

0:00:00 0:01:26 0:02:53 0:04:19 0:05:46 0:07:12

Clip

Merge

Union

via local host via database
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(1) the queries between two or multiple tables using only matching value without 

PostGIS functions returned the results fast and efficient; for instance, the spatial-join 

query between three tables using matching unique value took only 522 milliseconds to 

return the results. (2) The concurrent execution between SQL select query and PostGIS 

functions took considerably longer time, especially the use of intersect function 

(ST_Intersects), which took approximately 131 seconds.  

 

Figure 13. Test evaluations between existing workflow and execution on spatial database 
 

4.5 Analysis and discussion of test scenario-two 

The evaluations of scenario-two involve multi-complex SQL queries by joining multiple 

auxiliary tables (both geometric and non-geometric) and spatial data manipulation using 

PostGIS’ functions. The test requires the system to perform increased iterations and 

processing with input LULC data derived from each schema of the database. For 

instance, a query matching field ID or wildcard requires the system to look for matching 

ID or given wildcard from one table to another iteratively; or using geometric function 

where the system has to perform geometry calculation/checking and then return the 

results accordingly. From the five tests conducted, it is noticeable that geometric 

intersection took longer times to execute when compared to other similar operations. 

This could be due to the fact that PostGIS database has to iteratively check for the 

intersection between the target table’s every single bounding box and the input table 

bounding boxes; and then return results with specified table values. The same 

circumstance applies to functions such as within or union (ST_Within, ST_Union). To sum 

up, the tests using both SQL query and PostGIS’ spatial functions with the LULC took 

longer times compared to only single SQL query as shown in test numbers four and five 

of Figure 13 above.  

0 20 40 60 80 100 120 140 160 180 200

5. Query using PostGIS functions (ST_intersect)

4. Query between 2 tables (SQL count and ST_Within)

3. Query between 3 or more tables

2. Query between LULC and sort by province/district

1. Query between spatial tables and auxiliary data

Existing workflow (sec) Spatial database (sec)
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However, qualitative data suggest that most participants think the spatial 

database has great potential for delivering spatial functionality, especially working with 

LULC data. They expressed that the integration has outstanding performance featuring 

fast and efficient data retrieval, ability to store attribute/data-join tables, and potent 

built-in functions, as well as the efficient search query. The common themes emerging 

from the test scenario-two are summarised as follows:   

• The efficient retrieval of LULC data from the spatial database is key to geospatial 

management, planning, and decision making. Participants were satisfied with the 

level of efficiency in data retrieval of the introduced solution. Data retrieval is not 

limited to just one SQL select statement; sub-queries can enhance the search and 

specify the results. Highly structured data and indexing also enable PostGIS to 

access and retrieve data very fast.  

PostGIS database has potentials for retrieving land-use and land cover data that 

are stored inside the relational database, we could be able to retrieve almost 

anything within seconds and export the resultant table to any specified schema. 

(Participant 1)  

• The second theme that emerged from the interview-based data was the capability 

of the PostGIS database to manipulate the data. PostGIS enabled users to create, 

retrieve, update, or delete records, tables, and schemas directly via SQL select 

statement or graphical user interface (GUI) on QGIS when connected to the 

database. PostGIS was capable of assigning land-use typology value in a new field 

of the existing LULC table and group sub-landclasses into major land typology, which 

was previously unavailable. This data manipulation enhanced land-use data 

summary and presentation. Additionally, when using concurrently with QGIS, it 

gives users the power GIS capabilities without compromising on native spatial 

functions.  

PostGIS is able to manipulate the data effectively. From the test, we can use, edit, 

and update the datasets directly connected to the database. It was impressive 

that we could add new values to the existing LULC tables automatically, and we 

could group them into meaningful land-use classes. Moreover, QGIS’s native 

functions and third-party plug-ins fill the need for our everyday tasks. (Participant 

3) 
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• PostGIS enhanced relational database for handling geographical objects with 

various spatial functionalities. During the test, a number of spatial functions such as 

ST_Intersects, ST_Within were performed to calculate and manipulate the data. The 

findings suggested that the spatial database was capable of handling LULC data 

efficiently, able to retrieve the results as accurately as in the traditional approach.  

We have tested a number of PostGIS functions during the study. In particular, the 

test which involves retrieving the information of villages enclaving in a national 

protected area (forested area) and then join with land-use planning data to 

provide complete information of those target villages. It provided useful 

information about the land-use and their geographic features, able to visualise 

and compare the land-use information and the forestry data; this would take us 

so much time to do it manually. (Participant 1) 

4.6 Summary of the evaluation results  

 Both scenarios tested the introduced spatial database to a certain extent, particularly 

in managing and processing large and complex LULC spatial datasets within the spatial 

database. A total of 15 specific tests, of both test scenarios, were carried out to evaluate 

the systems, which saw over 70 percent increase in performance in both test scenarios 

in direct comparison with the existing workflow. Nevertheless, the efficiency of the 

existing workflow, which is based on the performance conducted manually by the 

participants, may be affected by user competency and speed. Under a typical 

circumstance, a user has to complete between two and three steps in a single test. 

Specific test tasks in this scenario involving several manual steps are likely to take longer 

times. Meanwhile, generalised Search Tree (GiST) indexing, using the minimum 

bounding box of geometry, was applied to the LULC datasets and was proven to speed 

up the processing and return the query more efficiently. However, the test witnessed 

some latency, particularly in test scenario-one, when making changes to the editing 

feature. Nevertheless, to put the test results into perspective, the findings are 

summarised according to the aspects of potentials, limitations, and recommended 

future improvement.  

Potentials 

• PostGIS database is effective at manipulating data via complex queries, returning 

the results efficiently. Joining more than two tables is possible, which was not 
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available previously with the traditional GIS, making it useful to query between 

multiple data features including non-geometric tables while adding supplementary 

spatial functions such as geographical calculation (e.g., intersects, union).  

• By using SQL, users can make changes to the tables in a highly effective manner. For 

instance, grouping and assigning sub-landclasses into respective typology 

landclasses can be automatically done and applied with other geographical 

features, making this task like batch processing. 

• Storing spatial datasets inside a relational database opens up access to the built-in 

geographical extender as found on PostGIS and QGIS’ spatial capabilities for 

performing various data manipulation and geoprocessing. 

• The speed of executing each SQL query is fast and efficient but varies depending on 

the complexity and the iteration of each command. 

Limitations  

• Some queries did not return the results as expected, particularly when applying 

multiple data-sorting such as order-by or where clauses.  

• There was some latency when saving the editing table during the editing mode on 

QGIS. However, other operations tested did not encounter this issue. 

• The database lacked the ability to transform the codes into some form of GUI 

commands for ease of use. Some SQL codes were difficult for the participants to 

understand. 

Recommended future improvements 

• There were some limitations for data visualisation. The resultant tables only 

appeared in tabular format on the database console (PG admin) unless visualising 

using third-party applications or libraries. 

• Suggestion has been made to optimise the code and the workflow to reduce or 

eliminate the latency when attempting to make changes to the datasets that are 

remotely connected to the PostGIS via LAN connection. Each indexing scheme may 

react and speed up the process differently between datasets; thus, each indexing 

should be closely evaluated for best possible performance.  

• Another aspect to note is that PostGIS can only import and store specific formats. 

Particular GIS file format cannot be stored within the spatial database. One such file 

format is the land classification symbology layer file such as ArcGIS’s lyr file-format 
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or QGIS’s qml (Error! Reference source not found.). Layer file is an integral part of L

ULC data; it is helping to improve data integrity and visualisation. Unable to store 

this file type within respective schema of the spatial database makes it inconvenient 

for users. 

 

Figure 14. An extraction of a village LULC map with a land-class symbology (qml) applied. 

4.7 Potential variables affecting PostGIS database evaluation  

A number of potential variables were observed during the evaluations, which could play 

a role in affecting the performance of the PostGIS and hinder it from the utmost 

potentials. The details of each variable are discussed in the following. 

Existing IT and computer infrastructure 

At typical small to medium-sized government offices in Lao PDR there was limited access 

to IT and computer infrastructure as well as internet access. The computer hosting the 

PostGIS database in this study was a desktop-grade computer with less computing 

power such as processing and memory, and was considered an entry-level computer. 

This was a like variable since it was delivering only basic power with regards to its 

available resources. It was also observed that the computer was running other 

applications in the background and being used for GIS applications by other users. This 

could be a variable that effected the performance speed as well as hard-disk writing 

speed since it was performing multitasks simultaneously.  
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LAN cable connection and internet speed 

The benchmark of transmission speed and data transfer bandwidth of newer versions, 

such as CAT-6, CAT-6e or CAT-7, promise to provide higher transmission speed and 

performance than the CAT-5 on which the performance evaluation was based. It is likely 

that the performance could have been improved if the spatial database is based on a 

newer version of CAT cable types. (Martindale, 2020; PlanetTechUSA, 2019).  

Even though the internet was not part of the evaluation, since the datasets were 

communicated with the spatial database via local LAN connection, a spatial database 

connection test using internet WiFi was not carried out since due to fluctuating internet 

speed and high traffic during working hours.  

Other potential variable 

Since solid-state drive (SSD) hard drives have become much more affordable in recent 

years, most computers today are equipped with a SSD hard drive for running the 

operating system (OS) for faster processing and data retrieval (Hoffman, 2014; Hohl, 

2018). Several online sources provide benchmark comparison on sequential read/write 

speed between the hard-disk drive (HDD) and SSD. For instance, it has been suggested 

that NVMe M.2 SSD is approximately four-time faster than the traditional HDD, 

reading/writing at 3,500/2,500 MB/s respectively; while the HDD has the maximum 

speed at only 160 MB/s (Jacobi, 2013; Rubens, 16 Jan 2019; TekHattan, 2019). This could 

affect the test results since PostGIS database was evaluated based on the computer with 

HDD, which possibly made the reading/writing of data slower when comparing to the 

SSD. In addition, HDD is also known for having regular drops in speed while reading or 

writing multiple files simultaneously or having applications running at the background 

(EASEUS, 2020; Lucia, 2020).  

The other variable potentially affecting the evaluation of the PostGIS was the 

research participants’ competency and knowledge dealing with relational database and 

GIS applications. Some users were not very competent and lacked fundamental 

understandings about the relational PostGIS database and QGIS which could have 

resulted in providing inaccurate responses, and be easily influenced during the 

interview. If the research participants were to be more competent and knowledgeable 

about the working topic and research, it is likely that they would be able to provide more 

precise responses and more constructive opinions and suggestions. 
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Chapter 5  Discussions on PostGIS database evaluation and 
participants’ perception  

The preceding chapters have presented the performance-based evaluations of the 

introduced spatial database with the integration with QGIS; including, participants’ 

perceptions, findings, and results of both test scenarios. This chapter summarises key 

discussions resulting from the implementation of the introduced spatial database for 

managing selected LULC data in comparison with existing knowledge and literatures. At 

the end of the chapter, recommendations are made to guide the implementation of 

open-source spatial database for a developing country such as Lao PDR, particularly 

utilising PostGIS database and QGIS. 

5.1 Comparison between the introduced PostGIS database and the existing 
workflow 

Discussion on geometry editing, spatial operations, database connection  

A number of tests and observations were employed to evaluate the geometry editing 

and spatial operations of the introduced PostGIS database. Editing of spatial table 

geometries, including create, edit, and save tool, were tested to evaluate the 

performance and functionality of the spatial database. It was observed that only the 

saving-feature test encountered some delays during the execution. The other tests 

performed as good as the localhost data directory. The findings were consistent with 

the scholars’ literatures as follows: 

• The study confirmed the suggestion of Cagnacci and Urbano (2008) that QGIS’ 

connection with the PostGIS database enabled users to perform selection of 

locations and access to read/write data directly on the client-side. Furthermore, 

PostGIS could also automate storing and saving of datasets into the spatial 

database using automated scripts. Sveen (2019) also highlighted that PostGIS has 

superior geospatial operations and capabilities when compared to NoSQL 

database such as MongoDB. 

• The study also proved the claim by Lee and Kang (2010) that PostGIS database 

connection was capable of connecting the database with client-side applications 

such as QGIS with sufficient power and efficiency. For instance, it allowed the 

data transfer of very large datasets, enhanced transaction integrity and 
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accommodated numerous spatial operations and analysis, efficient clustering, 

and load balancing thanks to its ability to utilise multi-processor computer and 

efficient use of computing resources. This is consistent with the results of the 

current study. Despite having limited computing power, the data transfer during 

geometry editing and spatial operation was still sufficient to ensure smooth 

implementation. 

When compared with the existing approach where users manage their geospatial 

datasets locally on their computer hard drive or via USB connection with external hard 

drive, it was observed that the operations via the spatial database experienced some 

minor latency, especially when saving editing features. Figure 15 shows the time 

differences between the introduced spatial database and existing workflow of the three 

spatial functions in test scenario-one. The shortest was union function, while clip and 

merge functions were 82 and 480 seconds (8 minutes) respectively. Except for the merge 

operation, the time execution via spatial database should be practically acceptable in 

real life. However, since the merge function took the most extended time, further 

optimisation should be made to improve the efficiency. Alternatively, PostGIS database 

excelled in preserving the user-defined font encoding. As implemented in this study, Lao 

font with UTF-8 encoding was well preserved, making it very convenient for users to use 

the exported data tables without additional steps to embed the font. On the contrary, 

the existing workflow would have to assign UTF-8 encoding every time they create new 

table as shown in Figure 16.  

  
Figure 15. Time difference of spatial functions 
between the introduced approach and exiting 
workflow.   

Figure 16. Select encoding style when 
creating a table on QGIS.  
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Discussion on data manipulating and performance efficiency    

Data manipulating and performance efficiency of the spatial database were evaluated 

in both test scenarios including the functionalities previously unavailable in the existing 

workflow. The findings were discussed and compared with relevant scholars’ literatures 

and findings as follows: 

• This study confirmed the claim by Cagnacci and Urbano (2008) that the integration 

between PostGIS and QGIS provides sufficient analytical tools for performing spatial 

analysis. Users could easily integrate PostGIS database with a variety of software 

applications such as R, GRASS, and MapServer. The integration compatibility gives 

users the flexibility to implement various applications related to geospatial 

information. 

• As emphasised in the comparison study by Bartoszewski et al. (2019a) and Sveen 

(2019), datasets residing within a relational database constituted a highly efficient 

spatial data management and have superior efficiency due to the highly structured 

of datasets which were required by the object-relational database such as PostGIS. 

• The evaluation also confirmed Shankar et al.'s (2012) study which claimed that 

PostGIS’ indexing, such as GiST index, substantially accelerated the search query 

and processing.  

During the testing, some latency existed when saving the editing features of the 

datasets remotely connected to the spatial database, which was not an issue when using 

datasets from the local directory. This issue could be alleviated by increasing data 

transfer speed between the spatial database and client users. In this case, connecting to 

the database via high-performance LAN cables and faster hard disk file reading/writing 

such as using SSD hard drive could help eradicate or minimise the latency when 

executing the queries or saving the editing features.  

5.2 Participant perceptions on PostGIS database  

Perception on information/data retrieval and integrated solution 

Information retrieval is an essential component of any database. With PostGIS’ 

geospatial capability, users could retrieve both the information from the relational 

database and geospatial data by incorporating spatial functions alongside traditional 

SQL statements using WHERE clause. Additionally, when connected to the database such 
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as on QGIS, users could query and visualise information manually via user interface. Due 

to the highly structured data tables, relationship, indexing, and PostGIS’ features, the 

spatial database is capable of retrieving data and information in a highly efficient 

manner as shown in both test scenarios, which were supported by the responses from 

the participants’ interview data. Overall, participants were satisfied with the level of 

efficiency delivered by the spatial database. It could retrieve relational data tables while 

adding spatial operations, geo-processing, statistics calculation, and data-join with 

auxiliary data. Nevertheless, the main trade-off is the amount of time spent to 

standardise and structure tables and database components in order to allow speedy 

information retrieval; for instance, assigning as primary key, unique field to facilitate 

data-join. Additionally, the participants expressed that the integration between PostGIS 

database and QGIS as spatial database is simple and practical to implement with existing 

IT equipment found at typical government organisation in Laos. Especially in the context 

of LULC data, storing files within the database brings many advantages as well as helping 

to securely locate all datasets in one centralised location. 

Perception on spatial functions and manipulation  

The spatial database’s native spatial functions, in combination with QGIS’s and its third-

party plug-ins, have the power to effectively manipulate spatial datasets. Data 

manipulation consists of various approaches, but the test was primarily implemented 

based on data-join (matching ID and wild-card), geometric calculation/interpolation, 

and spatial analysis tools (merge, clip, and other tools). The test results using both 

PostGIS’ and QGIS’ spatial functions suggested that the spatial functionality performed 

significantly faster in obtaining the results with minor delays encountered. Certain 

functions with multiple input layers with combined SQL select statements and PostGIS’ 

functions took longer times to execute. While QGIS is only capable of handling one 

simple geometry data type, PostGIS database is filling this gap by handling both 

geographic and geometry objects (PostGIS.net). With PostGIS, users could automate 

geoprocessing tasks more efficiently with SQL on any console that is able to connect to 

the database; likewise, they will have to use python console on QGIS to exploit these 

features. Nevertheless, limited reporting information was given after each execution on 

PostGIS as it only shows if the operation was successfully executed or failed. 
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Chapter 6  Conclusion and recommendations  

6.1 Summary  

This research examined the viability of the open-source relational database, particularly 

the PostgreSQL database and its geographical extender PostGIS, in concurrent use with 

QGIS to manage multi-level LULC data in Lao PDR. It aimed to examine if this integration 

is a viable solution as the spatial database for the organisation with limited access to 

financial resources. The test assessment was carried out based on the test scenario 

designed for a real practical environment in order to reflect the viability, potentials, and 

constraints of the spatial database. Additionally, semi-structured interviews were 

employed to gain in-depth insight into the perspectives of the participants involved in 

the test evaluations. The analysis revealed the feedback and perspectives towards the 

introduced spatial database. Overall, this study suggests that integration between 

PostGIS and QGIS functioning as a spatial database for managing LULC data is positive 

and has several potentials upon users’ configuration and adaptability as suggested 

below.   

• The participants expressed the integration between PostGIS database and QGIS as 

spatial database is intuitive and feasible to implement with existing IT equipment 

found at a typical government organisation in Laos. The spatial database itself 

demonstrated ease of use in the context of managing LULC data. It also centralised 

all the datasets in one location.  

• The introduced spatial database is proven to be viable for spatial querying with an 

increase in performance over the exiting workflow. The findings from both test 

scenarios suggested that the overall efficiency and performance have increased to 

over 70 percent compared with exiting workflow. The spatial database has been 

very efficient with the input LULC datasets throughout the tests. This is in 

conjunction with the participants’ responses.   

• The spatial database offers several capabilities that were previously unavailable. 

Processing multiple and complex geospatial datasets are feasible thanks to the 

ability to combine SQL and PostGIS’ spatial functions in a single SQL select 

statement. For instance, SQL queries can be used to filter results, which are then 

used to perform analysis using PostGIS’ spatial functions such as buffer and 
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calculate distance. Spatial querying between GIS data and non-spatial data such as 

census data and auxiliary information tables could be achieved using SQL console 

or any compatible language when connected to the database.  

• Qualitative data suggested that three out of four participants felt confident that 

spatial database has great potentials for delivering sufficient spatial capabilities, 

particularly managing LULC data directly from the spatial database, as well as the 

ability to manipulate data effectively. 

• PostGIS’ primary limitation is that it accommodates limited data types, and in 

structured order only. Storing some other types such as land-class symbology file is 

not possible. Another limitation of PostGIS is that data must be stored in tabular 

structures with or without geometry. Slight latency was encountered when making 

changes to the table. PostGIS database has a limited user interface besides database 

console used for SQL query execution. Thus, it is quite difficult for beginner users 

who struggle to put together a functional SQL select statements. 

6.2 Recommendations for developing a functional spatial database for a 
resources-constraint environment   

PostGIS database  

Despite being a freely accessible and open-source software, installing and utilising the 

PostGIS database for the organisation requires preparation and readiness. The 

approaches below highlight some of the necessary steps in setting up an integration 

functioning as a spatial database for the organisation. 

GIS Software and user competency  

QGIS, which is open-source and available at no cost, has been amongst the best 

alternatives to commercial GIS applications to date (Dartmouth College, 2020; 

GISGeography, 2020). It is highly compatible with various open-source and commercial 

RDBMS, including the PostGIS database. While ArcGIS only gives users the ability to 

access and read the datasets and contents within the PostGIS database, QGIS gives users 

full access to the database to which it is connected, including the writing access and data 

manipulation. Therefore, QGIS is the perfect choice of GIS software to integrate with 

spatial database, particularly the PostGIS database as an experiment in this study. 



56 

In the meantime, user competency is a crucial aspect in the successful installation 

of the spatial database. From this study, lessons revealed that users’ fundamental 

knowledge and understanding of GIS, relational database, and structural data 

management are essential to fully set it up with minimal time wastage. A 

recommendation is to provide training on the fundamentals of setting up and using the 

spatial database, which may include writing basic SQL, data organisation, building 

relationship, spatial functions, and GIS. 

Third-party plug-ins  

While the PostGIS database and QGIS have a vast number of spatial functionalities, there 

are still additional plug-ins (adds-on) from third-party developers, and the numbers are 

growing. Users may need to find out more about the add-ons and test their compatibility 

with the spatial database since not all of them are fully functional with the database. 

Installing third-party plug-ins for QGIS can be made via plug-in toolbar, while add-ons 

for PostgreSQL are available on their respective websites, and users need to follow the 

installation guidelines. 

Data organisation  

Organising data tables, schemas, and their nomenclature is a crucial component of any 

relational database; they should follow logical order to make it easily accessible and 

understandable by team members. It also makes it easy for users to make changes and 

updates to the datasets. Before importing tables into the database, data tables must be 

cleaned and generalised to standard format for later data-join and query. Schemas 

should hold a unique name that represents the contents of the tables residing in each 

respective schema. This would make it easy for users to locate the tables accordingly. In 

addition, a table must contain an ID field or unique field ID as a primary key or as an 

identifier.  

During the test, it was noticed that some SQL select statements associated with 

long and uppercased schemas failed to execute the query. Thus, it is recommended to 

name tables and schemas in lowercase and in short form to avoid any potential failure 

when executing. One common practice is to have information tables and metadata, 

providing auxiliary information about each table, primary key, unique field, and other 

relevant information.   
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Computer and IT infrastructure  

IT and computer infrastructure play a pivotal role in hosting a successful spatial database 

enabling simultaneous access to geospatial datasets. An investment in sufficient 

computer and IT infrastructure is required to meet the requirements of this integrated 

technology. In practice, IT infrastructure requirements vary from the organisation 

depending on its size, the number of users, specific needs, and budget. Thus, consulting 

with IT and network experts is highly recommended. For instance, Basille (2015) 

suggested minimum hardware requirements for running PostGIS server including CPU, 

memory, hard disk, and other hardware components. Nevertheless, the following 

recommendations are for a small to medium-sized organisation to run a functional 

spatial database based on the lessons learned from this study.  

• Personal computer (PC) with sufficient operating power running on Windows OS 

can be used to host the spatial database and be accessed by multiple users in the 

organisation provided that the PC is running during accessing time. As 

demonstrated in this study, a lower-end desktop PC, running on Windows 8, was 

able to host the spatial database. This suggested that PostGIS database consumes 

fewer resources and power to run, making it suitable for small to medium-sized 

organisations with limited access to expensive and large IT infrastructures. 

Alternatively, a server computer may be considered if the organisation has 

adequate resources to maintain, manage, and configure. Since a server computer is 

designed to store and process data at increased efficiency, it would likely provide 

much higher performance. 

• The test was carried out with LAN cable CAT-5 and did not compare with the newer 

versions of LAN cable such as CAT-6 and CAT-7. On paper, newer versions of 

network LAN cable are promised to provide higher performance and speed due to 

their higher transmission and bandwidth (Lucidchat.com, n.d; PlanetTechUSA, 

2019). For instance, CAT-6 cable type could support maximum data transmission up 

to 10 Gbps and bandwidth at 250 Mhz. Nevertheless, higher data transfer speed 

and bandwidth using new CAT LAN cables have not been tested to determine if it 

would improve the overall performance, geo-processing and data retrieval of the 

spatial database.  
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• During the evaluation, a test connection to the spatial database via WiFi was 

conducted to determine if it can be used via WiFi on the same network. PostGIS 

database was able to communicate via WiFi. However, due to the internet 

fluctuation, a proper test was not carried out. Therefore, if the spatial database is to 

be connected via WiFI, stable internet with good speed is recommended to secure a 

good connection. PostGIS database must be assigned to a static internet protocol 

addresses (IP address) in order to allow access to the same IP address every time 

users access the database. By default, PostGIS database limits the number of 

accessible IP addresses; therefore, the user must be authenticated to gain access to 

the database. 

6.3 Recommendation and future research direction  

As this study involved only four participants and one test evaluation the findings cannot 

be generalised to the entire small to medium-sized organisations in Lao PDR, especially 

for those who are interested in adopting PostGIS and QGIS as their primary spatial 

database system. Further research into this issue should include a larger sample size to 

be more representative for broader users and organisations, including private sectors 

which tend to have more financial flexibility to go into deeper research and experiment. 

Future research could be comparative, considering findings from other organisations 

who implement the spatial database with other means of relational database and 

geographic extender. In addition, future studies may investigate the following 

compatible functionalities, which may be useful for further enhancing the spatial 

database and usability. 

• Evaluate the functionality of PostGIS as the back-end spatial database supporting 

the building of WebGIS, utilising the open-source webmap servers such as 

MapServer and GeoServer since it is more likely that LULC would have to be 

published on the WebGIS as part of the scalability effort. It is good to know how the 

PostGIS database works with these web-map servers particularly in relation to these 

specific LULC datasets. 

• Assess other compatible applications, either commercially or open source, but still 

based on the PostGIS database in order to enhance the usability and diversify user 

application. For instance, using third-party applications to enhance data 

visualisation or mobile application for data collection.   
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• Assess integrate development environment (IDE) that is compatible with PostGIS 

database in order to create a more customised and user-friendly interface so that 

users can execute the frequently used query, and it is not limited to specific 

datasets. 

• Evaluate other plug-in or add-on that could enable spatial database to store other 

data types such as land-use symbology file type. 
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Appendices 

Appendix A: Ethics Approval letter from AUTEC   

The Ethics was approved from AUTEC on 1st May 2019 and is valid until 30th April 2022. 

 



68 

Appendix B: Participant Information Sheet   

Participant Information Sheet (English version) 

Date Information Sheet Produced: 

24 April 2019 

Project Title 

Using open-source database spatial database and GIS to manage multi-scale land 

use/land cover data in Laos. 

a) An Invitation 
My name is Mr. Kongkeo Sivilay. I am currently undertaking the Master of Geospatial 
Science at Auckland University of Technology (AUT) in Auckland, New Zealand under 
the New Zealand Scholarship program.  

I will be conducting this research between February 2019 and March 2020 to fulfil 
my MSc of Geospatial qualification. My research aims at using the open-source 
database spatial database and GIS to manage multi-scale land use/land cover data 
in Laos. The study intends to investigate if (1) the integrated open-source solution 
allows for spatial querying with a measurable performance increase over existing 
workflows, and (2) does such solution offer capabilities which were previously 
unavailable. 

The spatial database will be used to manage selected land-use/land cover GIS data 
from the Department of Forestry (DoF) and the Department of Agricultural Land 
Development and Management (DaLaM). The data would be stored and tested in 
the newly-established spatial database. This research study is expected to provide a 
new alternative for the departments to effectively manage GIS data and relevant 
non-spatial data. This is a good opportunity to capitalise on the use of freely available 
and open-source software while not compromising on productivity.  

This is largely a self-funded research. However, I will be receiving partial financial 
support for home-located research from NZ Scholarship Scheme and AUT’s Health 
and Environmental Science Faculty. The research is expected to take place between 
08th and 31st July 2019.  

Therefore, I would like to formally invite you to take part in this project to explore 
the potential capabilities of the open-source spatial database. It is really the way 
forward for the future and it is the ideal solution for developing countries like Laos 
PDR. Your detailed obligations are stated in the research agreement.  

If you agree to participate in the research after carefully reading this Information 
Sheet, research agreement and other relevant information, please provide an email 
response to me.  

b) What is the purpose of this research?  
The research intends to investigate the integration of the open-source spatial database 

PostgreSQL, the spatial extension PostGIS and desktop GIS application QGIS for the 

management and analysis of regional datasets by: 
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1) Incorporating Laos regional datasets into an open-source spatial database 
(PostgreSQL/PostGIS) as a solution for managing vector-based GIS data and non-
spatial data.  

2) Measuring the capabilities of such a solution in a practical setting. 

This research study fulfils the requirements for the completion of MSc of Geospatial at 

Auckland University of Technology for the primary researcher. Participants’ involvement 

such as opinion, thought and feedback will be mentioned in the related academic 

documentation and/or future publication.  

c) How was I identified and why am I being invited to participate in this 
research? 

Your contact of details has been obtained during the previous work encounter with the 

primary researcher particularly during the village-level participatory land use planning and 

national forestry boundary re-delineation.  

You are cordially invited to take part in the research via email. You have the rights to accept 

or decline. It is really up to you. You have the potentials and skills that fit the selection 

criteria of my research. I am sure that your participation will positively contribute to the 

success of my research project. 

d) How do I agree to participate in this research? 
Your participation in this research is voluntary (it is your choice) whether or not you choose 

to participate will neither advantage nor disadvantage you. You will be able to withdraw 

from the study at any time. If you choose to withdraw from the study, then you will be 

offered the choice between having any data that is identifiable as belonging to you removed 

or allowing it to continue to be used. However, once the findings have been produced, the 

removal of your data may not be possible. 

e) What will happen in this research? 
You will participate in the research with me for about 1 hour per week during lunchtime for 

approximately 1 month in total duration. Firstly, we will be working on migrating the data 

onto the integrated spatial database. Then, we will be running the performance test based 

on the designed scenarios. Finally, I will be interviewing you for feedback, opinion, and 

thoughts regarding the implementation of the solution.  

f) What are the discomforts and risks? 
The research is expected to have some minor discomfort in employment-related. Your time 

spent with the research may affect your abilities to deliver the work productively. 

g) How will these discomforts and risks be alleviated? 
The employment-related discomfort will be minimised by conducting the research during 

the lunchtime break between 12.30-1.30 pm (1 hour). This timing will not affect work hours 

as the afternoon work likely starts at 1.30pm.  

h) What are the benefits? 
The participants could be potentially benefited from the practical experience and training 

they will receive during the course of the research project. They will have hands-on spatial 

database management as well as QGIS. Upon completion of the study, GIS data and non-

spatial data, which have been structurally organised on the spatial database, are expected 

to allow faster processing time and increased productivity. This could greatly benefit his/her 

organisation.  
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There are a number of benefits for the primary researcher undertaking study in this 

discipline. Relational database management system (RDBMS) is a powerful tool to handling 

large and complex geospatial data which plays a key role in data management and helps 

businesses make better decision. Thus, capitalizing on freely-available open-source software 

RDBMS has several benefits for the researcher’s home country. Firstly, the country is still 

regarded as financial constraint and has difficulties obtaining proprietary software licenses. 

Secondly, there is substantial amount of spatial and non-spatial data in relation to 

agriculture and forestry land-use and land cover; and therefore, it is a great opportunity for 

the researcher to test out the RDBMS with these data. In addition, he could utilise the skills 

and knowledge to apply to work setting; and learn to solve problem. And more importantly, 

he will be able to fulfil the Master of Science qualification at AUT.    

The study will certainly benefit the wider community, especially Laotian GIS and database 

communities. They will have the information to replicate in other important domains such 

as health, education, trade, etc. Findings and knowledge resulting from this study could be 

passed on and shared amongst the community members.  

 

i) Who will take the ownership after the research? 
The researcher will give full access and ownership to the respective departments upon 

completion of the research by allocating the spatial database onto the department’s central 

computer. The system will be co-owned between the participant and the researcher upon 

the study in Laos because the researcher still needs to complete the analysis and 

performance-based tests on the system. The detailed ownership obligations are outlined in 

the research agreement. 

j) What compensation is available for injury or negligence? 
It is unlikely to have any potential injury or negligence resulting from participating in the 

research. All the works will be implemented in the safe environment within the office. 

Therefore, there will be no compensation.   

k) How will my privacy be protected? 
You have the options whether you wish to be identified or not in the research findings. Your 

privacy will be protected regardless of your decision. You always have the choice to refuse 

to answer any question you feel uncomfortable with. If the interview involves private 

questions, it will be conducted in a private room or in a discreet location as agreed between 

the parties. In case of publication, if names, position, and organisation are required to be 

referred to, they will be in the form of fiction or using generic terms. 

l) What are the costs of participating in this research? 
The cost of participating, approximately 1-hour during lunchtime per week during the one-

month research period, will be the time spent in the research which will be compensated by 

the payment of the researcher. Nevertheless, you are encouraged to seek formal 

authorisation from your organisation or immediate supervisor. This is to ensure you will be 

granted permission to work with the researcher, and lost-time could be mitigated in 

advance. 

m) What opportunity do I have to consider this invitation? 
You will have two weeks to consider this invitation. You have the rights to accept or decline 

the invitation.  
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n) Will I receive feedback on the results of this research? 
You will receive feedback on the results of the research via a written report which will be 

submitted to you after the completion of the research or beginning of 2020. 

o) What do I do if I have concerns about this research? 
You are more than welcomed to ask for information or raise any concern at any time with 

the primary researcher via any forms of communication. In addition, the participants can be 

in touch with the supervisor for a private discussion. All conversational information will be 

treated highly confidential. 

Any concerns regarding the nature of this project should be notified in the first instance to 

the Project Supervisor, Dr. Bradley Case – Bradley.case@aut.ac.nz, phone number 09-

9219999 ext. 5231 

Concerns regarding the conduct of the research should be notified to the Executive 

Secretary of AUTEC, Kate O’Connor, ethics@aut.ac.nz, 921 9999 ext. 6038. 

a) Whom do I contact for further information about this research? 
Please keep this Information Sheet and a copy of the Consent Form for your future 

reference. You are also able to contact the research team as follows: 

• Dr. Bradley Case - Primary Supervisor Bradley.case@aut.ac.nz, phone: +64-9-9219999 ext. 
5231 

• Graham Hinchliffe - Secondary Supervisor Graham.hinchliffe@aut.ac.nz, phone: +64-9-
9219999 ext. 9627 

• Kongkeo Sivilay - Primary Researcher Kongkeo.s@gmail.com, mobile phone: +856-20-
55552719 (Laos). 

 

Researcher Contact Details: 

• Kongkeo Sivilay - Primary Researcher Kongkeo.s@gmail.com, mobile phone: +856-20-
55552719 (Laos mb). 

Project Supervisor Contact Details: 

• Dr Bradley Case - Primary Supervisor Bradley.case@aut.ac.nz, phone: +64-9-9219999 ext. 
5231 

 

 

 

 

 

 

 

 

 

 

 

Approved by the Auckland University of Technology Ethics Committee on type the date final ethics approval was granted, 

AUTEC Reference number type the reference number. 

mailto:Bradley.case@aut.ac.nz
mailto:ethics@aut.ac.nz
mailto:Bradley.case@aut.ac.nz
mailto:Graham.hinchliffe@aut.ac.nz
mailto:Kongkeo.s@gmail.com
mailto:Kongkeo.s@gmail.com
mailto:Bradley.case@aut.ac.nz
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Example of email wording to participant 

Sabaidee Participant 

 

My name is Mr. Kongkeo Sivilay. I am currently undertaking the Master of Geospatial 

Science at Auckland University of Technology (AUT). I wish to invite you to 

participate in my research which will be taking place between July and September 

2019. Please find the information on the Information Sheet attached herewith. 

 

If you need further information or would like to be in touch with me, please let me 

know.  

 

Please respond to this email to let me know if you agree to participate in this 

research. It is totally fine to decline this invitation. It is really up to you. Please let me 

know by ……………… (date).  

 

Best regards, 

Kongkeo Sivilay 

MSc of Geospatial Student - AUT 
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Participant Information Sheet (Lao version) 

ຂ ໍ້ ມູນການຄ ໍ້ ນຄໍ້ ວາວິ ໃຈ ສ າລັບຜູໍ້ ເຂ ໍ້ າຮ່ວມ 
ວນັທ ີ່ ທ ີ່ສາ້ງເອກະສານຂ ໍ້ມນູການຄ ົ້ນຄວ້ານ ົ້:  

24 ເມສາ 2019 

ຫ ວຂ ໍ້:  

ການນໍາໃຊລ້ະບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ແລະ GIS ຮູບແບບໂອເພ ນຊອດສ ເຂ ົ້າໃນການບ ລິຫານຈັດການຂ ໍ້ມູນການນໍາ

ໃຊ້ທ ີ່ດິນ/ການປົກຫ ມ້ໜ້າດິນຫຼາຍລະດັບໃນ ສປປລາວ. 

 

a. ໜງັສ ຮຽນເຊ ນ:  

ຂ້າພະເຈ ົ້າ ທາ້ວກອງແກ້ວ ສ ວິໄລ ປະຈ ບັນກໍາລງັສຶກສາລະດັບປະລິນຍາໂທ ໃນສາຂາວທິະຍາສາດສາລະສ ນເທດ 
ທາງພ ມສາດ ທ ີ່ມະຫາວທິະຍາໄລເຕັກໂນໂລຢີໂອກແລນ (AUT) ທ ີ່ເມ ອງໂອກແລນ, ປະເທດນ ວຊ ແລນ ພາຍໃຕ້ 
ທຶນຂອງລັດຖະບານນ ວຊ ແລນ. 

ຂ້າພະເຈ ົ້າ ຈະເຮັດຫ ວບ ດຄ ົ້ນຄ້ວາວິໃຈ ລະຫວາ່ງເດ ອນກ ມພາ 2019 ເຖ ງ ມ ນາ 2020 ເພ ີ່ອເປັນຫ ວບ ດຈ ບ ຊັົ້ນ
ປະລິຍາໂທ ສາຂາວິທະຍາສາດສາລະສ ນເທດທາງພ ມສາດ. ຫ ວບ ດຄ ົ້ນຄ້ວາຂອງຂາ້ພະເຈ ົ້າ ແມ່ນສຶກສາ “ການນໍາ
ໃຊ້ລະບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ແລະ GIS ຮູບແບບໂອເພ ນຊອດສ ເຂ ົ້າໃນການບ ລິຫານຈັດການ ຂ ໍ້ມນູ ການນໍາໃຊ້
ທ ີ່ດິນ/ການປົກຫ ້ມໜາ້ດິນຫຼາຍລະດັບໃນ ສປປລາວ”, ໂດຍມ ຈ ດປະສ ງ ເພ ີ່ອຄ ົ້ນຄ້ວາວາ່ (1) ລະບ ບຖານຂ ໍ້ມູນ
ແບບປະສ ມປະສານ ສາມາດສ້າງແບບສອບຖາມຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ໄດ້ຢ່າງມ ປະສິດທິຜ ນກ່ວາການ ດໍາເນ ນແບບປະຈ 
ບັນ ຫຼ  ບ ໍ່ ແລະ (2) ລະບ ບຖານຂ ໍ້ມູນນ ົ້ ມ ເຄ ີ່ອງມ ຄວາມສາມາດ ທ ີ່ສາມາດປະຕິບັດການ ໂດຍທ ີ່ບ ໍ່ເຄ ຍມ ມາກ່ອນ. 

ລະບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ແລະ GIS ຈະຖ ກນໍາມາໃຊ້ໃນການຄ ົ້ນຄ້ວາໃນຄັົ້ງນ ົ້ ເພ ີ່ອທ ດລອງຈັດການຂ ໍ້ມູນການ 
ນໍາໃຊ້ທ ີ່ດິນ/ການປົກຫ ມ້ໜ້າດິນ ບາງສ່ວນຂອງກ ມປາ່ໄມ ້(DoF) ແລະ ກ ມຄ ້ມຄອງ ແລະ ພັດທະນາທ ີ່ດິນກະສິ 
ກໍາ (DaLaM). ຂ ໍ້ມູນຈະຖ ກຈັດເກັບໃນລະບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ທ ີ່ຈະສ້າງຂ ົ້ນມານ ົ້ ແລະ ນໍາມາທ ດລອງການ 
ຈັດຕັົ້ງປະຕິບັດທາງພູມ ສາດຕ່າງໆ (Geo-processing). ຫ ວບ ດຄ ົ້ນຄ້ວານ ົ້ ຄາດວາ່ຈະສາມາດສະແດງໃຫ້ເຫັນ 
ໂອກາດ ທາງເລ ອກດ້ານການບ ລຫິານຈັດການຂ ໍ້ມູນ GIS ແລະ ຂ ໍ້ມູນອ ີ່ນໆທ ີ່ກ່ຽວຂ້ອງ ໄດ້ຢ່າງມ ປະສິດທິພາບ. 
ມັັນເປັນໂອກາດທ ີ່ດ  ທ ີ່ຈະໃຊ້ປະໂຫຍດຈາກໂປແກມຼລະບ ບຖານຂ ໍ້ມູນໂອເພ ນຊອດສ ທ ີ່ບ ໍ່ເສຍຄ່າ ແຕ່ຍັງຄ ງມ ປະ 
ສິດທິຜ ນສູງ. 

ການຄ ົ້ນຄ້ວາແມ່ນນໍາໃຊ້ງ ບປະມານຕ ວເອງ. ເຖິງຢ່າງໃດກ ໍ່ຕາມ, ຂາ້ພະເຈ ົ້າກ ໍ່ໄດ້ຮັບເງ ນບາງສ່ວນ ເພ ີ່ອມາດໍາເນ ນ 
ການຄ ົ້ນຄ້ວາທ ີ່ປະເທດຂອງຕ ນ ເປັນຕ ົ້ນແມ່ນຈາກຜູ້ໃຫ້ທຶນການສຶກສາ ແລະ ຄະນະວິທະຍາສາດສ ຂະພາບ ແລະ 
ສ ີ່ງແວດລ້ອມ, ມະຫາວິທະຍາໄລເຕັກໂນໂລຢີໂອກແລນ. ຄາດວ່າການຄ ົ້ນຄ້ວາຈະດໍາເນ ນລະຫວາ່ງວັນທ ີ່ 08 ຫາ 
31 ກ ລະກ ດ 2019. 

ສະນັົ້ນ, ຂ້າພະເຈ ົ້າ ມ ຈ ດປະສ ງເຊ ນທ່ານເຂ ົ້າຮ່ວມເປັນສ່ວນໜ ີ່ງຂອງການຄ ົ້ນຄ້ວານ ົ້ ເພ ີ່ອພ້ອມກັນສໍາຫລວດ 
ບັນດາທາ່ແຮງ ຂອງລະບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ຮູບແບບໂອເພ ນຊອດສ. ຮູບແບບນ ົ້ ຈະເປັນຮູບແບບທ ີ່ຈະຖ ກນໍາ 
ໃຊ້ຫລາຍໃນອະນາຄ ດ ແລະ ຈະເປັນວິທ ທາງອອກ ທ ີ່ຕອບໂຈດໄດ້ດ  ແລະ ເໝາະສ ມທ ີ່ສ ດ ເປັນຕ ົ້ນແມ່ນບັນດາ 
ປະເທດກໍາລງັພັດທະນາ ເຊັັ່ນປະເທດລາວເຮ າ. ລາຍລະອຽດພັນທະຂອງທາ່ນໃນການຄ ົ້ນຄ້ວາ ແມ່ນໄດ້ລະບ ໄວ້ ໃນ
ສັນຍາຄ ົ້ນຄ້ວາວິໃຈ. 
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ຖ້າທາ່ນປະສ ງທ ີ່ຈະເຂ ົ້າຮ່ວມການຄ ົ້ນຄ້ວາພາຍຫັຼງອາ່ນ ເອກະສານຂ ໍ້ມູນການຄ ົ້ນຄ້ວານ ົ້, ໃນສັນຍາການຄ ົ້ນຄ້ວາ ວິ
ໃຈ, ແລະ ບັນດາຂ ໍ້ມູນທ ີ່ກ່ຽວຂ້ອງ ຢ່າງລະອຽດ, ທ່ານສາມາດຕອບຮັບຜ່ານອ ເມວ ພ້ອມດ້ວຍຄັດຕິດ ໜັງສ ນ ຍ ນ
ຍອມ ທ ີ່ທ່ານໄດ້ເຊັນ.  

b. ຈ ດປະສ ງຂອງການຄ ົ້ນຄວ້າວໃິຈນ ົ້ແມນ່ຫຍງັ?  

ບ ດຄ ົ້ນຄ້ວານ ົ້ ມ ຈ ດປະສ ງທ ີ່ຈະສຶກສາການນໍາໃຊ້ແບບປະສ ມປະສານ ລະຫວ່າງລະບ ບຖານຂ ໍ້ມູນ PostgreSQL 

ແລະ ເຄ ີ່ອງມ ວິເຄາະເຊ ງພ ົ້ນທ ີ່ PostGIS ແລະ ໂປແກມຼ QGIS ຮູບແບບໂອເພ ນຊອດສ ເພ ີ່ອການບ ລິຫານຈັດ 

ການ ແລະ ວິເຄາະຂ ໍ້ມູນລະດັບພາກພ ົ້ນ ໂດຍການ:  

3) ລວບລວມ ແລະ ເຊ ີ່ອມໂຍງບັນດາຂ ໍ້ມູນລະດັບພາກພ ົ້ນຂອງລາວ ເຂ ົ້າໄປຈັດເກັບຮັກສາໃນລະບ ບຖານ ຂ ໍ້
ມູນເຊ ງພ ົ້ນທ ີ່ (PostgreSQL/PostGIS) ເພ ີ່ອວິເຄາະ ແລະ ບ ລິຫານຈັດການຂ ໍ້ມູນ GIS ແລະ ຂ ໍ້ມູນ ທ ັ່ວໄປ 
ຜ່ານລະບ ບຖານຂ ໍ້ມູນນ ົ້.  

4) ປະເມ ນ ແລະວັດແທກ ປະສິດທິຜ ນຄວາມອາດສາມາດຂອງວິທ ການຕອບໂຈດນ ົ້ຜ່ານການທ ດລອງໃນສະ 
ຖານະການຕ ວຈິງ. 

ບ ດຄ ົ້ນຄ້ວານ ົ້ ແມ່ນຈໍາເປັນສໍາລບັການຈ ບຊັົ້ນປະລິຍາໂທ ສາຂາວິທະຍາສາດສາລະສ ນເທດທາງພ ມສາດ ທ ີ່ມະ 
ຫາວິທະຍາໄລເຕັກໂນໂລຢີໂອກແລນ (AUT) ສໍາລັບນັກຄ ົ້ນຄ້ວາ. ການມ ສ່ວນຮ່ວມຂອງຜູ້ເຂ ົ້າຮວ່ມ ເຊັັ່ນວາ່ 
ຄວາມຄິດເຫັນ, ຄາໍແນະນໍາ ຈະຖ ກລະບ ໃນເອກະສານທ ີ່ກຽ່ວຂ້ອງກັບການສຶກສາ ຫຼ  ສ ີ່ສ ີ່ງພ ມ ໃນອານາຄ ດຖ້າ 
ຖ ກຕ ພິມ ແລະ ເຜ ຍແຜ່. ຖາ້ຈໍາເປັນທ ີ່ຕ້ອງໄດລ້ະບ ຊ ີ່ຂອງຜູ້ເຂ ົ້າຮວ່ມ, ມັນຈະເປັນນາມສ ມມ ດ.  

 

c. ເປນັຫຍງັຂອ້ຍຈ ີ່ງຖ ກເລ ອກໃຫເ້ຂ ົ້າຮວ່ມການຄ ົ້ນຄວ້າວ ໃຈນ ົ້?  

ນັກຄ ົ້ນຄ້ວາ ໄດ້ມ ຂ ໍ້ມູນຕິດຕ ໍ່ຂອງທ່ານ ຜ່ານການເຮັດວຽກໃນເມ ີ່ອກ່ອນ ເປັນຕ ົ້ນແມ່ນຜ່ານການເຮັດວຽກກັບບັນ ດາ
ໂຄງການທ ີ່ກຽ່ວຂອ້ງການກັບວາງແຜນຄ ້ມຄອງນໍາໃຊທ້ ີ່ດິນກະສິກໍາ-ປາ່ໄມ້ ແລະ ການກາໍນ ດເຂດແດນ 3 ປະເພດ ປາ່. 
ສະນັົ້ນ ທ່ານຈ ີ່ງເປັນບ ກຄະລະກອນ ທ ີ່ເໝາະສ ມສໍາລບັການເຂ ົ້າຮ່ວມການຄ ົ້ນຄ້ວາວ ໃຈໃນຄັົ້ງນ ົ້, ທ່ານໄດ້ຮັບ ການ
ເຊ ົ້ອເຊ ນເຂ ົ້າຮ່ວມຜ່ານຈ ດໝາຍອ ເມວ. ທ່ານມ ສິດທ ີ່ ຈະຕອບຕ ກລ ງ ຫຼ  ປະຕິເສດການເຂ ົ້າຮວ່ມ, ຂ ົ້ນຢູ່ກັບການ 
ຕັດສິນໃຈຂອງທາ່ນ. ທາ່ນມ ທັກສະ ແລະ ຄວາມສາມາດ ຕາມເງ ີ່ອນໄຂການຄ ົ້ນຄ້ວາ ທ ີ່ຂ້າພະເຈ ົ້າໄດ້ກໍານ ດ. ຂ້າພະ 
ເຈ ົ້າເຊ ີ່ອໝັົ້ນວ່າ ການເຂ ົ້າຮ່ວມຂອງທ່ານ ຈະປະກອບສ່ວນທ ີ່ດ ຢ່າງຍ ີ່ງ ໃຫ້ກບັຜ ນສໍາເລັດຂອງການຄ ົ້ນຄ້ວາວິໃຈໃນ 
ຄັົ້ງນ ົ້. 

d. ແລວ້ຂອ້ຍຈະຕ ກລ ງເຂ ົ້າຮວ່ມ ກ ດຈະກາໍຄ ົ້ນຄວ້ານ ົ້ໄດແ້ນວໃດ?  

ການເຂ ົ້າຮ່ວມການຄ ົ້ນຄ້ວາວິໃຈນ ົ້ ແມ່ນເປັນການປະກອບສ່ວນແບບສະໝັກໃຈ (ທ່ານຕັດສິນໃຈເອງ) ແລະ ການ 
ຕອບຕ ກລ ງ ຫຼ  ປະຕິເສດ ຈາກການຄ ົ້ນຄ້ວານ ົ້ ຈະບ ໍ່ສ ັ່ງຜ ນທ້ອນທາງລ ບໃດໃດຕ ໍ່ກັບທາ່ນ. ທາ່ນສາມາດຖອນຕ ວ 
ອອກຈາກການຄ ົ້ນຄ້ວານ ົ້ ໄດທ້ ກເວລາ ຖາ້ເຫັນວ່າຈໍາເປັນ. ຖາ້ທາ່ນຖອນຕ ວອອກຈາກການເຂ ົ້າຮ່ວມການຄ ົ້ນຄ້ວານ ົ້ 
ທ່ານຈະມ  ສອງທາງເລ ອກ, ທາງເລ ອກທ ີ່ໜ ີ່ງ ແມ່ນສະເໜ ໃຫ້ລຶບຂ ໍ້ມູນ ທ ີ່ສາມາດລະບ ຄວາມເປັນຕ ວຕ ນ ຂອງທາ່ນ 
ອອກຈາກການຄ ົ້ນຄ້ວາ, ສ່ວນອັນທ ີ່ສອງ ແມ່ນອະນ ຍາດໃຫ້ນໍາໃຊຂ້ ໍ້ມູນດັັ່ງກາ່ວ ຕ ໍ່ໄປຈ ນສ ົ້ນສ ດ. ແຕ່ຢ່າງໃດກ ໍ່ຕາມ, 

ພາຍຫັຼງທ ີ່ໄດ້ສໍາເລັດການວິເຄາະແລ້ວ ແມ່ນບ ໍ່ສາມາດລຶບຂ ໍ້ມູນອອກໄດ້.   

e. ແມນ່ຫຍງັຈະເກ ດຂ ົ້ນ ພາຍຫຼງັດາໍເນ ນການຄ ົ້ນຄວ້ານ ົ້?  

ທ່ານຈະໄດ້ເຂ ົ້າຮ່ວມກິດຈະກໍາຄ ົ້ນຄ້ວາ ກບັຂາ້ພະເຈ ົ້າ ປະມານ 1 ຊ ັ່ວໂມງເວລາພັກທຽ່ງ ໜ ີ່ງວັນ ໃນແຕ່ລະອາທິດ ເປັນ
ໄລຍະເວລາປະມານໜ ີ່ງເດ ອນ. ກ່ອນອ ີ່ນໝ ດ, ພວກເຮ າຈະຕ້ອງໄດ້ເກັບ ແລະ ສັງລວມຂ ໍ້ມູນທງັໝ ດ ແລ້ວນໍາ ເຂ ົ້າໄປ
ເກັບໄວ້ໃນລະບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່. ຫັຼງຈາກນັົ້ນ, ພວກເຮ າຈ ີ່ງເລ ີ່ມຕ ົ້ນການວິເຄາະ ປະສິດທິພາບຂອງລະບ ບ ຖານຂ ໍ້
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ມູນ ໂດຍອ ງໃສ່ການຈໍາລອງສະຖານະການທ ີ່ໄດ້ອອກແບບໄວ້ກ່ອນໜ້ານ ົ້. ທາ້ຍສ ດ, ຂ້າພະເຈ ົ້າ ຈະສໍາພາດທາ່ນ ເພ ີ່ອ
ລວບລວມຄວາມຄິດເຫັນ ແລະ ຄໍາແນະນໍາ ພາຍຫັຼງທ ີ່ໄດ້ສໍາເລັດການດໍາເນ ນການຄ ົ້ນຄ້ວາທ ດລອງ.  

f. ຈະມ ຄວາມສຽ່ງ ແລະ ຄວາມອດຶອດັໃຈຫຍງັແດ່?  

ຄາດວ່າບ ດຄ ົ້ນຄ້ວານ ົ້ ຈະສ້າງຄວາມອຶດອັດໃຈເລັກນ້ອຍ ເປັນຕ ົ້ນແມ່ນລ ບກວນການເຮັດວຽກຂອງທ່ານ. ການເສຍ 
ເວລາເຂ ົ້າຮ່ວມອາດສ ັ່ງຜ ນສະທ້ອນ ຕ ໍ່ປະສິດທິພາບໃນການປະຕິບດັງານຂອງທ່ານ. 

g. ແລວ້ຄວາມສຽ່ງ ແລະ ຄວາມອດຶອັດໃຈນ ົ້ຈະໄດຮ້ບັການແກໄ້ຂແນວໃດ?  

ຄວາມສ່ຽງ ແລະ ຄວາມອຶດອັດໃຈນ ົ້ ແມ່ນຈະຮັບການແກ້ໄຂ ໂດຍການດໍາເນ ນການຄ ົ້ນຄ້ວາ ເຊັັ່ນ ການສັງລວມຂ ໍ້ ມູນ
, ການວິເຄາະ, ການສໍາພາດ... ໃນຊ່ວງເວລາພັກທຽ່ງ ລະຫວາ່ງເວລາ 12.30-1.30 ເຊ ີ່ງເປັນເວລາຫັຼງພັກກິນເຂ ົ້າ ທຽ່ງ 
ເພ ີ່ອຫຼ ກລ່ຽງ ລ ບກວນເວລາເຮັດວຽກຂອງທ່ານ.  

h. ຜ ນປະໂຫຍດຈະປະກອບມ ຫຍງັແດ່?  

ຄາດວ່າຜ ນປະໂຫຍດທ ີ່ຜູ້ເຂ ົ້າຮ່ວມ ຈະໄດ້ຮັບຈະປະກອບມ ການຝກຶອ ບຮ ມ ແລະ ປະສ ບການຕ ວຈ ງ ທ ີ່ໄດ້ຈາກການ 
ເຂ ົ້າຮ່ວມ ແລະ ລ ງມ ທໍາ ເປັນຕ ົ້ນແມ່ນຈະໄດ້ຄວາມຮູ້ດ້ານການບ ລຫິານຈັດການຂ ໍ້ມູນ GIS ເທງິລະບ ບຖານຂ ໍ້ມູນ ເຊ ງ
ພ ົ້ນທ ີ່ ຮູບແບບໂອເພ ນຊອດສແລະ ໂປແກມ QGIS. ຂ ໍ້ມູນຂອງອ ງກອນ ຈະໄດ້ຮັບການຈັດລຽງຢ່າງເປັນລະບ ບ ໃນ
ຖານຂ ໍ້ມູນ ເພ ີ່ອເພ ີ່ມປະສິດທິພາບໃນການປະມວຍຜ ນ ແລະ ປະສິດທິຜ ນ ເຊ ີ່ງນ ົ້ຈະປະກອບສ່ວນສ້າງຜ ນປະ ໂຫຍດໃຫ້
ແກ່ອ ງການລາວ.   
ຈະປະກອບມ ຫລາຍຜ ນປະໂຫຍດ ແກ່ນັກຄ ົ້ນຄ້ວາ ທ ີ່ສຶກສຶກສາຫ ວຂ ໍ້ນ ົ້ ເນ ີ່ອງຈາກວາ່ ລະບ ບຖານຂ ໍ້ມູນເຊ ງສໍາພັນກັນ 
(RDBMS) ແມ່ນເປັນເຄ ີ່ອງມ ທ ີ່ມ ປະສິດທິພາບ ໃນການບ ລິຫານຈັດການ ກັບຂ ໍ້ມູນພູມ ສາດຂະໜາດໃຫຍ່ ແລະ ມ 
ຄວາມຊັບຊ້ອນ ເຊ ີ່ງມ ບ ດບາດສໍາຄັນໃນການບ ລິຫານຈັດການຂ ໍ້ມນູຂອງອ ງກອນ ແລະ ຍັງຊ່ວຍໃຫອ້ ງກອນ ສາມາດ
ຕັດສິນໃຈໄດ້ດ ຍ ີ່ງຂ ົ້ນ. ສະນັົ້ນ ການສຶກສາລະບ ບຖານຂ ໍ້ມູນ RDBMS ແບບໂອເພ ນຊອດສ ຍງັມ ຜ ນປະ ໂຫຍດດ 
ຫລາຍຢ່າງໃຫປ້ະເທດຂອງຜູ້ກຽ່ວອ ກ. ອັນທ ີ່ໜ ີ່ງ ແມ່ນປະເທດຜູ້ກ່ຽວຍັງຖ ວາ່ ຂາດເຂ ນດ້ານທ ນຮອນ ເພ ີ່ອຈັດຊ ົ້ໂປ
ແກມພານິດ. ອັນທ ີ່ສອງ ແມ່ນປະກອບມ ຂ ໍ້ມູນຂະໜາດໃຫຍ່ ທ ີ່ຕິດພັນກັບວຽກງານການວາງແຜນ ທ ີ່ດິນກະສິກໍາ ແລະ 
ປ່າໄມ້, ສະນັົ້ນ ຈ ີ່ງເປັນໂອກາດທ ີ່ດ  ເພ ີ່ອໃຫ້ນັກຄ ົ້ນຄ້ວາ ສາມາດທ ດລອງລະບ ບຂ ໍ້ມູນນ ົ້ ກັບບັນດາຂ ໍ້ມູນທ ີ່ມ ນ ົ້. ນອກ
ນັົ້ນ ນັກຄ ົ້ນຄ້ວາ ຍັງສາມາດປະຍ ກໃຊ້ຄວາມຮູ້ ແລະ ທັກສະ ທ ີ່ໄດຮ້ໍໍ່າຮຽນ ເຂ ົ້າໃນສະ ຖານະການຕ ວຈິງ ແລະ ແກ້ໄຂ
ບັນຫາ. ແລະ ສ ີ່ງສໍາຄັນທ ີ່ສ ດ ແມ່ນສາມາດສໍາເລັດຫ ວບ ດຈ ບຊັົ້ນປະລິຍາໂທ ສາຂາວິ ທະຍາສາດສາລະສ ນເທດທາງ
ພູມ ສາດ ຈາກມະຫາວທິະຍາໄລເຕັກໂນໂລຢີໂອກແລນ.  

ການຄ ົ້ນຄ້ວາ ຍັງຈະປະກອບສ່ວນສ້າງຜ ນປະໂຫຍດ ໃຫ້ແກ່ບັນດາສະມາຊິກຜູ້ຊ ມໃຊ້ ເປັນຕ ົ້ນແມ່ນຜູ້ນໍາໃຊ້ລະບ ບ 
ຖານຂ ໍ້ມູນ ແລະ GIS ໃນລາວ. ພວກເຂ າຈະໄດ້ຮັບຂ ໍ້ມູນ ແລະ ຮຽນຮູ້ຈາກການຈັດຕັົ້ງປະຕິບັດ ເພ ີ່ອນໍາໄປຜັນຂະ 
ຫຍາຍໃນຂ ງເຂດວຽກງານອ ີ່ນໆ ເຊັັ່ນ: ສາທາລະນະສ ກ, ສຶກສາ, ການຄ້າ ເປັນຕ ົ້ນ. ຜ ນການຄ ົ້ນຄ້ວາວິໃຈ ແລະ ຂ ໍ້ມູນ
ຂ່າວສານຕ່າງໆ ທ ີ່ໄດ້ຈາກການສຶກສານ ົ້ ຈະຖ ກແປເປັນພາສາທອ້ງຖ ີ່ນ. ທກັສະ ແລະ ຄວາມຮູ້ ຈະຖ ກຖ່າຍ ທອດໃຫ້
ກັບບັນດາສະມາຊກິ. 

i. ໃຜຈະເປນັເຈ ົ້າຂອງລະບ ບ ທ ີ່ເຮ າພດັທະນາຂ ົ້ນມານ ົ້?  

ນັກຄ ົ້ນຄ້ວາຈະມອບສິດໃນການເຂ ົ້າເຖ ງຖານລະບ ບຖານຂ ໍ້ມູນ ແລະ ຄວາມເປັນເຈ ົ້າການທງັໝ ດ ໃຫ້ກັບແຕ່ລະກ ມ 
ພາຍຫລງັສໍາເລັດ ການຄ ົ້ນຄ້ວາວໃິຈ ໂດຍການໂອນຖານຂ ໍ້ມູນທງັໝ ດລ ງໄປໃສ່ໃນຄອມພ ວເຕ  ທ ີ່ເປັນສ່ວນກາງ. ຖາ້
ມ ເງ  ີ່ອນໄຂອາໍນວຍ, ຈະໂອນຖານຂ ໍ້ມູນດັັ່ງກ່າວລ ງເຄ ີ່ອງຄອມພ ວເຕ  NAS. ວທິ ນ ົ້ຈະສາມາດອໍານວຍໃຫ້ຫລາຍຄ ນ 
ໄດ້ນໍາໃຊ້ຖານຂ ໍ້ມູນ. ລາຍລະອຽດພັນທະຄວາມເປັນເຈ ົ້າ ຈະລະບ ໄວ້ໃນ ສັນຍາການຮ່ວມມ ຄ ົ້ນຄ້ວາວິໃຈ. 

j. ຈະປະກອບມ ມາດຕະການຊ ດເຊ ຍຫຍງັແດ ່ໃນກ ລະນ ໄດຮ້ບັບາດເຈບັ ຫລ  ຄວາມບ ໍ່ເອ າໃຈໃສ່?  
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ຄາດຄະເນວ່າຈະບ ໍ່ໄດ້ຮັບອາການບາດເຈັບ ຫລ  ການລະເລ ຍຈ ນນໍາພາໄປສູ່ອາການບາດເຈັບໃນເວລາເຂ ົ້າຮ່ວມການ 
ຄ ົ້ນຄ້ວາວິໃຈ ເນ ີ່ອງຈາກການດໍາເນ ນການທ ກຢ່າງແມ່ນເຮັດພາຍໃນຫ້ອງການ ທ ີ່ປອດໄພ. ສະນັົ້ນ ຈະບ ໍ່ມ ມາດຕະ 
ການຊ ດເຊ ຍໃດໃດ. 

k. ຂ ໍ້ມນູຄວາມເປນັສວ່ນຕ ວຂອງຂອ້ຍ ຈະໄດຮ້ບັການປອ້ງກນັແນວໃດ?  
ທ່ານມ ທາງເລ ອກວາ່ ທາ່ນຕ້ອງການໃຫ້ຜ ນການຄ ົ້ນຄ້ວາສາມາດລະບ ຄວາມເປັນຕ ວທ່ານ ຫລ  ບ ໍ່. ຂ ໍ້ມູນຄວາມເປນັ 
ສ່ວນຕ ວຂອງທ່ານ ຍັງຈະໄດ້ຮັບການປອ້ງກັນ ບ ໍ່ວາ່ທາ່ນເລ ອກກ ລະນ ໃດ. ທາ່ນມ ສິດທ ີ່ຈະບ ໍ່ຕອບຄໍາຖາມ ຖາ້ທາ່ນ 
ຮູ້ສຶກວ່າ ຄໍາຖາມນັົ້ນບ ໍ່ເໝາະສ ມ. ຖ້າມ ການສໍາພາດຄາໍຖາມລັກສະນະສ່ວນຕ ວ ແມ່ນຈະຕ້ອງໄດ້ດໍາເນ ນໃນຫ້ອງ ທ ີ່ມ 
ຄວາມເປັນສ່ວນຕ ວ. 

l. ຈະມ ຄາ່ໃຊຈ້າ່ຍຫຍງັແດ ່ເພ ີ່ອເຂ ົ້າຮວ່ມການຄ ົ້ນຄວ້າໃນຄັົ້ງນ ົ້? 
ມ ພຽງຕ ົ້ນທຶນເວລາ ທ ີ່ຈະສູນເສຍໄປກັບການຄ ົ້ນຄ້ວາວິໃຈ, ຄາດວາ່ຈະໃຊ້ເວລາປະມານ 1 ຊ ັ່ວໂມງຕອນທ່ຽງ 1 ວັນ 
ເປັນໄລຍະເວລາປະມານ 1 ເດ ອນ. ເຊ ີ່ງເວລາທ ີ່ສູນເສຍໄປນ ົ້ ຈະຖ ກຊ ດເຊ ຍດ້ວຍຄ່າຕອບແທນຂອງນັກຄ ົ້ນຄ້ວາ ທ ີ່ ຈະ
ຈ່າຍໃຫ້ກັບທ່ານ. ແຕ່ເຖ ງຢ່າງໃດກ ໍ່ຕາມ, ຈະເປັນການດ ຢ່າງຍ ີ່ງຖາ້ ທ່ານສາມາດຂ ອະນະຍາດຢ່າງເປນັທາງການ ຈາກ
ຫ້ອງການ ຫຼ  ຫ ວໜ້າຂອງທາ່ນ ກ່ອນຕັດສິນໃຈເຂ ົ້າຮ່ວມ ເພ ີ່ອຮັບປະກັນໄດ້ຮັບອະນ ຍາດເຂ ົ້າຮ່ວມ ແລະ ສາ ມາດຈັດ
ແຈງລ່ວງໜ້າ ເວລາທ ີ່ຈະເສຍໄປກັບການເຮັດກິດຈະກໍາຄ ົ້ນຄ້ວາ.  

m. ຂອ້ຍໄດຮ້ບັໂອກາດຫຍງັແດ ່ໃນການພຈິາລະນາເຂ ົ້າຮວ່ມການຄ ົ້ນຄວ້າວໃິຈນ ົ້?  

ທ່ານຈະມ ເວລາພິຈາລະນາສອງອາທິດ ເພ ີ່ອຕັດສິນໃຈເຂ ົ້າຮ່ວມການຄ ົ້ນຄ້ວານ ົ້. ທ່ານມ ສິດທ ີ່ຈະຕ ກລ ງ ຫຼ  ປະຕິເສດ 
ທ ີ່ຈະເຂ ົ້າຮ່ວມ. 

n. ຂອ້ຍຈະໄດຮ້ບັຮູ ້ຜ ນວໃິຈຂອງການຄ ົ້ນຄວ້າ ນ ົ້ບ ໍ່?  
ທ່ານຈະໄດ້ຮັບຜ ນການສຶກສາຄ ົ້ນຄ້ວານ ົ້ ໃນຮູບແບບບ ດລາຍງານ ເຊ ີ່ງຈະມອບໃຫທ້າ່ນ ພາຍຫັຼງສໍາເລັດການຄ ົ້ນ ຄ້ວາ
ວິໃຈ ຫຼ  ປະມານຕ ົ້ນປ ີ2020.  

o. ຖາ້ໃນກ ລະນ  ທ ີ່ຂອ້ຍມ ຂ ໍ້ຂອ້ງໃຈ ຫລ  ຄາໍຖາມກຽ່ວກບັການຄ ົ້ນຄວ້ານ ົ້?  
ຖ້າໃນກ ລະນ  ທ ີ່ທາ່ນມ ຂ ໍ້ຂອ້ງໃຈ ຫຼ  ຕ້ອງການຢາກສອບຖາມຂ ໍ້ມູນໃດໜ ີ່ງກຽ່ວກັບການຄ ົ້ນຄ້ວານ ົ້, ທ່ານສາມາດ 
ຕິດຕ ໍ່ ຫານັກຄ ົ້ນຄ້ວາໄດ້ຕະຫລອດເວລາຜ່ານຮູບການສ ີ່ສານໃດກ ໍ່ໄດ້ທ ີ່ສະດວກຕ ໍ່ທາ່ນ. ນອກນັົ້ນ, ທາ່ນຍັງສາມາດ 
ຕິດຕ ໍ່ກັບ ອາຈານທ ີ່ປຶກສາ ເພ ີ່ອສ ນທະນາບັນຫາສ່ວນຕ ວ. ຂ ໍ້ມູນການສ ນທະນາຈະເກັບຮັກສາເປັນຄວາມລັບຢ່າງດ . 

ຖ້າມ ຂ ໍ້ຂ້ອງໃຈກ່ຽວກບັການຈັດຕັົ້ງປະຕິບັດການສຶກສາຄ ົ້ນຄ້ວານ ົ້, ແມ່ນຕ້ອງໄດ້ແຈ້ງໃຫ້ກັບອາຈານທ ີ່ປກຶສາກອ່ນ 
ອ ີ່ນໝ ດ ທາ່ນ ດຣ ແບຼດລ ີ່ ເຄດສ - Bradley.case@aut.ac.nz, ໂທລະສັບ 09-9219999 ໝາຍເລກຕິດຕ ໍ່ພາຍໃນ 
5231. ຖ້າມ ຂ ໍ້ຂອ້ງໃຈກຽ່ວກບັການປະພຶດຂອງການສຶກສາຄ ົ້ນຄວ້ານ ົ້, ແມ່ນຕ້ອງໄດ້ແຈ້ງໃຫ້ກັບຫ ວໜ້າເລຂາ ຄະນະ
ຮັບຜິດຊອບການດໍາເນ ນການຄ ົ້ນຄ້ວາແບບມ ຫລັກຈະລິຍະທາໍ (AUTEC): ທ່ານ ນາງເຄດ ໂອຄ ເນ  - 

ethics@aut.ac.nz, ໂທລະສັບ 09-9219999 ໝາຍເລກຕິດຕ ໍ່ພາຍໃນ 6038.  

p. ຂອ້ຍຄວນຕດິຕ ໍ່ຫາໃຜ ໃນກ ລະນ ທ ີ່ຂອ້ຍຕອ້ງການຂ ໍ້ມນູເພ ີ່ມເຕ ມ?  

ກະລ ນາເກັບຮັກສາ ເອກະສານຂ ໍ້ມູນຄ ົ້ນຄ້ວານ ົ້ ແລະ ໜັງສ ຍ ນຍອມ ໄວ້ກັບທ່ານເພ ີ່ອເປັນບ່ອນອາ້ງອ ງໃນອະນາຄ ດ. 
ຖ້າໃນກ ລະນ  ທ ີ່ທ່ານຕ້ອງການຂ ໍ້ມູນເພ ີ່ມເຕ ມ, ທ່ານສາມາດຕິດຕ ໍ່ ຫາທິມງານນັກຄ ົ້ນຄ້ວາດັັ່ງຕ ໍ່ໄປນ ົ້: 

• ທ່ານ ດຣ ແບຼດລ ີ່ ເຄດສ - ອາຈານທ ີ່ປກຶສາຕ ົ້ນຕ  Bradley.case@aut.ac.nz, ໂທລະສັບ 09-9219999 ຕ ໍ່ 
5231 

• ທ່ານ ກຼາແຮມ ຮ ນຄລິບ - ອາຈານທ ີ່ປກຶສາສໍາຮອງ Graham.hinchliffe@aut.ac.nz, ໂທລະສັບ 09-
9219999 ຕ ໍ່ 9627 

• ທ່ານ ກອງແກ້ວ ສ ວິໄລ - ນັກຄ ົ້ນຄ້ວາ Kongkeo.s@gmail.com, ໂທລະສັບ: +85620-55552719 (ເບ ລາວ) 

mailto:Bradley.case@aut.ac.nz
mailto:ethics@aut.ac.nz
mailto:Bradley.case@aut.ac.nz
mailto:Graham.hinchliffe@aut.ac.nz
mailto:Kongkeo.s@gmail.com
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ຂ ໍ້ມນູຕດິຕ ໍ່ນກັຄ ົ້ນຄວ້າ:  

• ທ່ານ ກອງແກ້ວ ສ ວິໄລ - ນັກຄ ົ້ນຄ້ວາ Kongkeo.s@gmail.com, ໂທລະສັບ: +85620-55552719 (ເບ ລາວ) 
ຂ ໍ້ມນູຕດິຕ ໍ່ອາຈານທ ີ່ປກຶສາຕ ົ້ນຕ : 

• ທ່ານ ດຣ ແບຼດລ ີ່ ເຄດສ - ອາຈານທ ີ່ປກຶສາຕ ົ້ນຕ  Bradley.case@aut.ac.nz, ໂທລະສັບ 09-9219999 ຕ ໍ່ 
5231 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Approved by the Auckland University of Technology Ethics Committee on type the date final ethics approval was granted, 

AUTEC Reference number type the reference number.  

mailto:Kongkeo.s@gmail.com
mailto:Bradley.case@aut.ac.nz
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ຕ ວຢ່າງເນ ົ້ອໃນຈ ດໝາຍອ ເມວ ທ ີ່ຈະຂຽນເຊ ົ້ອເຊ ນຜູ້ເຂ ົ້າຮ່ວມການຄ ົ້ນຄ້ວາ 

ສະບາຍດ ທ່ານ, 

ຂ້າພະເຈ ົ້າ ທ້າວກອງແກ້ວ ສ ວິໄລ ປະຈ ບັນກໍາລງັສຶກສາລະດັບປະລນິຍາໂທ ໃນສາຂາວທິະຍາສາດສາລະສ ນເທດ
ທາງພ ມສາດ ທ ີ່ມະຫາວທິະຍາໄລເຕັກໂນໂລຢີໂອກແລນ, ທ ີ່ເມ ອງໂອກແລນ, ປະເທດນ ວຊ ແລນ. 

ຂ້າພະເຈ ົ້າ ຢາກເຊ ນຊວນທ່ານເຂ ົ້າຮ່ວມ ການຄ ົ້ນຄ້ວາວິໃຈຂອງຂາ້ພະເຈ ົ້າ ລະຫວ່າງເດ ອນກ ລະກ ດ ຫາ ກັນຍາ 
2019. ກະລ ນາສຶກສາຂ ໍ້ມູນຈາກ ເອກະສານຂ ໍ້ມນູການຄ ົ້ນຄວ້າວໃິຈ ທ ີ່ຄັດຕິດມາພ້ອມນ ົ້. 

ຖ້າທາ່ນຕ້ອງການຂ ໍ້ມູນເພ ີ່ມເຕ ມ ຫລ  ຕ້ອງການສ ນທະນາກັບຂ້າພະເຈ ົ້າ ເພ ີ່ອປະກອບການຕັດສິນໃຈ, ກະລ ນາ
ແຈ້ງໃຫ້ຂ້າພະເຈ ົ້າຮັບຊາບ.  

ກະລ ນາຕອບໂດຍການຕອບກັບອ ເມວສະບັບນ ົ້ ເພ ີ່ອໃຫ້ຂາ້ພະເຈ ົ້າຮັບຮູ້ວ່າທ່ານປະສ ງທ ີ່ຈະເຂ ົ້າຮ່ວມການຄ ົ້ນຄ້ວານ ົ້ 
ຫລ  ບ ໍ່. ຖາ້ເປັນໄປໄດ້ກະລ ນາ ແຈ້ງໃຫ້ຂ້າພະເຈ ົ້າຮັບຮູ້ພາຍໃນວັນທ ີ່................. 

ຂ ຂອບໃຈ ແລະ ຮູ້ບ ນຄ ນເປັນຢ່າງຍ ີ່ງ, 

 

ກອງແກ້ວ ສ ວິໄລ 

ນັກສຶກສາມະຫາວທິະຍາໄລ AUT   
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Appendix C: Participant Interview Questions (English and Laotian)   

Interview Questions for Participant Feedback 

ຄາໍຖາມສາໍພາດຜູເ້ຂ ົ້າຮວ່ມການຄ ົ້ນຄວ້າ 

Title: Using open-source database and GIS to manage multi-scale landuse/land cover in 

Laos ຫ ວຂ ໍ້: ການນໍາໃຊ້ລະບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ແລະ ເຄ ີ່ອງມ  GIS ຮບູແບບໂອເພ ນຊອດສ ເຂ ົ້າໃນການ

ບ ລິຫານຈັດການຂ ໍ້ມູນການນໍາໃຊທ້ ີ່ດິນ/ການປົກຫ ມ້ໜ້າດິນຫຼາກຫາຼຍລະດັບໃນ ສປປລາວ. 
 

Date/time ວັນເວລາ.................................Location ສະຖານທ ີ່.................................. 

I. Introductory questions/ຄາໍຖາມພາກນາໍສະເໜ  
1. How long have you worked with spatial data, land-use/land cover, social-economic 

data or database? 

ທ່ານເຮັດວຽກກຽ່ວກັບການຈັດການບ ລິຫານຂ ໍ້ມູນ GIS, ຂ ໍ້ມູນການວາງແຜນນໍາໃຊ້ທ ີ່ດິນ/ການປົກຫ ້ມໜ້າດິນ, 
ເສດຖະກິດສັງຄ ມ ຫລ  ລະບ ບຖານຂ ໍ້ມູນ ດ ນປານໃດແລ້ວ? 
…………………………………………………………………………………………………….………… 

2. How often do you work with the data mentioned above? ທ່ານເຮັດວຽກກບັຂ ໍ້ມູນດັັ່ງກ່າວ 
ຖ ີ່ປານໃດ? 

o Everyday ທ ກໆວັນ 

o Once in a month ຄັົ້ງ/ເດ ອນ 

o 2-3 times per week 2-3 ຄັົ້ງ/ອາທິດ 

o Others/ອ ີ່ນໆ..................... 

3. What kind of GIS-related task do you perform most of the time? ທ່ານນໍາໃຊ້ເຄ ີ່ອງມ  GIS 

ຫຍັງເປັນສ່ວນໃຫຍ່ ກບັບັນດາຂ ໍ້ມູນດັັ່ງກ່າວ? 

o Cartographic mapping ການເຮັດ
ແຜນທ ີ່ 

o Calculating statistics ການຄິດໄລ່
ສະຖິຕິ 

o Querying for data/information 
ການສ້າງແບບສອບຖາມເພ ີ່ອເອ າຂ ໍ້ມູນ. 

o Geoprocessing (calculating, geometry 

transformation, join…) ການນໍາໃຊ້ເຄ ີ່ອງມ ຕ່າງໆ(ຄິດໄລ່
, ການເຊ ີ່ອມຕ ໍ່ຕາຕະລາງ) 

o Others/ອ ີ່ນໆ....................................................... 

 

II. Questions to obtain perceptions on spatial database/GIS for managing multi-level 

dataset ຄາໍຖາມເພ ີ່ອຮບັຮູມ້ມູມອງເບ ົ້ອງຕ ົ້ນຂອງຜູເ້ຂ ົ້າຮວ່ມກຽ່ວກບັ ລະບ ບຖານຂ ໍ້ມນູເຊ ງພ ົ້ນທ ີ່ ແລະ 
GIS ເພ ີ່ອບ ລຫິານຈດັການຂ ໍ້ມນູພ ົ້ນທ ີ່ຫລາກຫາຼຍລະດບັ. 
 
4. Have you ever managed GIS data and non-spatial data in some form of database 

such as Esri’s Geodatabase, Microsoft Access...? If yes, please explain your 

experience and scope of use. 
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ທ່ານເຄ ຍໄດ້ຈັດການຂ ໍ້ມູນ GIS ແລະ ຂ ໍ້ມູນຕາຕະລາງ ໃນຮູບແບບຖານຂ ໍ້ມູນດັັ່ງເຊັັ່ນ ຈ ໂອດາຕາເບສ, ໄມໂຄ
ຊອບແອັກແຊັດ.ຖ້າທາ່ນເຄ ຍ,ກະລ ນາເລ ັ່າປະສ ບການຜ່ານມາ ແລະ ຂອບເຂດການນໍາໃຊ.້ 
………………………………………………………………………………………………………………
……………………………………………………………………………………………………………… 

5. If the answer to the above question is yes, how do you find the approach when 

compared to traditional practice or existing workflow? For example, productivity and 

usability.  

ຖ້າຄໍາຕອບຂາ້ງເທ ງແມ່ນເຄ ຍໃຊ້ໃນໄລຍະຜ່ານມາ, ທ່ານຄິດແນວໃດຕ ໍ່ກັບລະບ ບຖານຂ ໍ້ມູນດັັ່ງກ່າວ 
ເວລາສ ມທຽບກັບການປະຕິບດັແບບດັົ້ງເດ ມ ເຊັັ່ນປະສິດທິພາບ ແລະ ຄວາມສະດວກສະບາຍ.  
………………………………………………………………………………………………………………
……………………………………………………………………………………………………………… 

6. Have you ever experienced any open-source GIS software and spatial database such 

as QGIS, PostgreSQL/PostGIS? If yes, please describe your experience.  

ທ່ານເຄ ຍໄດ້ທ ດລອງ ໂປແກມ GIS ຫລ  ລະບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ທ ີ່ເປັນລະບ ບໂອເພ ນຊອດສບ ໍ່? ເຊັັ່ນໂປ 

ແກມ QGIS, PostgreSQL PostGIS, ຖ້າທາ່ນເຄ ຍ, ກະລ ນາເລ ັ່າປະສ ບການຜ່ານມາໃຫຟັ້ງແດ່.  
………………………………………………………………………………………………………………
……………………………………………………………………………………………………………… 

III. Questions to obtain feedback, thoughts, and opinions about the introduced 

solution after completing the installation of the spatial database. ຄາໍຖາມເພ ີ່ອຮບັຮູ ້
ຄວາມຄດິຄາໍເຫນັ ແລະ ຄາໍແນະນາໍ ກຽ່ວກບັລະບ ບຖານຂ ໍ້ມນູ ເຊ ງພ ົ້ນທ ີ່ ທ ີ່ໄດທ້ ດລອງນ ົ້ ພາຍຫລງັ ສາໍ
ເລດັຕິດຕັົ້ງ ແລະ ທ ດລອງໃຊ.້ 

7. What do you think about the two scenarios?  

ທ່ານຄິດເຫັນແນວໃດຕ ໍ່ກັບປະສິດທິພາບ ຂອງສອງຮູບແບບການຈໍາລອງ? 

Scenario1/ຮູບແບບການຈໍາລອງທ ີ່ 1:   

Positive/ຂ ໍ້ດ :............................................................................................................................. 

Shortcomings/ຂ ໍ້ດ້ອຍ: 
............................................................................................................................................... 
Need to improve/ຂ ໍ້ຄວນປັບປ ງ: 
................................................................................................................................................ 
Scenario2/ຮູບແບບການຈໍາລອງທ ີ່ 2:   

Positive/ຂ ໍ້ດ : 
................................................................................................................................................ 
Shortcomings/ຂ ໍ້ດ້ອຍ: 
.............................................................................................................................................. 
Need to improve/ຂ ໍ້ຄວນປັບປ ງ: 
................................................................................................................................................ 

8. How much do you understand all the code?  

ທ່ານເຂ ົ້າໃຈລະຫັດໂຄດຫລາຍນ້ອຍພຽງໃດ  
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☐very little ນ້ອຍດຽວ  ☐some ບາງຈໍານວນ  ☐almost all ເກ ອບເຂ ົ້າໃຈໝ ດ 

9. During the testing, do you think are there any variable that could affect the overall 

effectiveness or productivity of the spatial database?  

ທ່ານຄິດວ່າໃນລະຫວ່າງການທ ດລອງ, ໄດ້ມ ຕ ວແປໃດບ ໍ່ທ ີ່ອາດສ ັ່ງຜ ນກະທ ບຕ ໍ່ກັບປະສິດທິພາບ
ໂດຍລວມຂອງລະບ ບຖານຂ ໍ້ມູນເຊ  ງພ ົ້ນທ ີ່ນ ົ້?  
………………………………………………………………………………………………………………
……………………………………………………………………………………………………………… 

10. In your opinion, what do you think about the effectiveness of this spatial database 

solution and in comparison with the existing workflow?  

ທ່ານມ ຄວາມຄິດເຫັນແນວໃດຕ ໍ່ກັບປະສິດທິພາບ/ປະສິດທິຜ ນຂອງລະບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ທ ີ່ໄດ້

ຄ ົ້ນຄ້ວາທ ດລອງນ ົ້ ໂດຍສ ມທຽບກັບລະບ ບຖານຂ ໍ້ມູນທ ີ່ນໍາໃຊ້ຢູ່ໃນປະຈ ບັນ? 

………………………………………………………………………………………………………………
……………………………………………………………………………………………………………… 

11. Do you think the integrated open-source solution could improve the efficiency and 

productivity of land-use/land cover data management, and is the right solution for 

Laos PDR?  

ທ່ານຄິດວ່າລະບ ບຖານຂ ໍ້ມູນ GIS ແບບປະສ ມປະສານນ ົ້ຈະສາມາດຊ່ວຍເພ ີ່ມປະສິດທິພາບ ແລະ ຄວາມ

ສະດວກສະບາຍໃນການບ ລິຫານຈັດການຂ ໍ້ມູນການນໍາໃຊ້ທ ີ່ດິນ/ການປົກຫ ້ມໜ້າດິນ ແລະ ເປັນວິທ ການ

ທ ີ່ສາມາດຕອບໂຈດຄວາມຕ້ອງການໃນລາວ?  
………………………………………………………………………………………………………………
……………………………………………………………………………………………………………… 

12. Describe your involvement in installing the spatial database in your department?  

ທ່ານຮູ້ສ ກແນວໃດກ່ຽວ ການມ ສ່ວນຮ່ວມຂອງທ່ານໃນການຕິດຕັົ້ງລະບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ໃນໜ່
ວຍງານຂອງທາ່ນ? 
………………………………………………………………………………………………………………
……………………………………………………………………………………………………………… 

13. Tell me about your overall experience working in the research? 

ໂດຍລວມແລ້ວ ທ່ານຮູ້ສ ກແນວໃດກ່ຽວກັບການຈັດຕັົ້ງປະຕິບັດການຄ ົ້ນຄ້ວາໃນໄລຍະຜ່ານມາ? 

………………………………………………………………………………………………………………
……………………………………………………………………………………………………………… 

14. Would you like to receive the research findings and results upon final completion of 

the research? 

ຖ້າຫ ວບ ດຄ ົ້ນຄວ້ານ ົ້ສໍາເລັດສ ມບູນ ທ ີ່ຕ້ອງການຮັບຮູ້ຜ ນວິໃຈ ແລະ ຄ ົ້ນພ ບຂອງການຄ ົ້ນຄ້ວານ ົ້ ຫລ  
ບ ໍ່? 

……………………………………………………………………………………………………………… 

Thank you for taking part in the research! 
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ຂ ຂອບໃຈທ່ານຢ່າງຍ ີ່ງທ ີ່ຮວ່ມການຄ ົ້ນຄ້ວາ! 

…………………. 

ຂ ໍ້ມນູຕດິຕ ໍ່ນກັຄ ົ້ນຄວ້າ: 

Researcher Contact Details: 

• Kongkeo Sivilay - Primary Researcher Kongkeo.s@gmail.com, mobile phone: +64-22-

4959213, +8562055552719. 

ທ່ານ ກອງແກ້ວ ສ ວິໄລ - ນັກຄ ົ້ນຄ້ວາ Kongkeo.s@gmail.com, ໂທລະສັບ: +85620-55552719 (ເບ 
ລາວ) 

Supervisor Contact Details: 

ຂ ໍ້ມນູຕດິຕ ໍ່ອາຈານທ ີ່ປກຶສາຕ ົ້ນຕ : 

• Dr Bradley Case - Primary Supervisor Bradley.case@aut.ac.nz, phone: +64-9-9219999 

ext. 5231 

ທ່ານ ດຣ ແບຼດລ ີ່ ເຄດສ - ອາຈານທ ີ່ປຶກສາຕ ົ້ນຕ  Bradley.case@aut.ac.nz, ໂທລະສັບ 09-9219999 
ຕ ໍ່ 5231 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Approved by the Auckland University of Technology Ethics Committee on 01-May-2019, AUTEC Reference number Case1940-

01052019. 

mailto:Kongkeo.s@gmail.com
mailto:Kongkeo.s@gmail.com
mailto:Bradley.case@aut.ac.nz
mailto:Bradley.case@aut.ac.nz
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Appendix D: Participant Research Agreement (English and Laotian)   

 

RESEARCH AGREEMENT 

between  

Mr. Kongkeo Sivilay  

and  

Provincial Forestry Division and Agricultural 

Development and Management,  

Provincial Agriculture and Forestry of Luang Prabang 

Province (PAFO)  

 

WHEREAS Mr. Kongkeo Sivilay, an academic student of Geospatial Science of School of 

Science, Health and Environmental Science Faculty, Auckland University of Technology 

(AUT), Auckland, New Zealand; hereafter referred to as “the researcher”.  

 

WHEREAS Miss/Mr TBD, technical staff of Provincial Forestry Division (PoF) and 

Provincial Agricultural Land Management and Development (PaLaM), Provincial 

Agriculture and Forestry Office (PAFO), Luang Prabang, Laos PDR; is the research 

assistant and hereafter referred to as “the participant”. 

 

WHEREAS the researcher and the participant have expressed their desire to participate 

in a research project entitled using open-source spatial database and GIS to manage 

multi-scale land use/land cover data in Laos, hereafter referred to as “research 

project”.  
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This research agreement is based on the mutual understanding between the researcher 

and the participant, which ultimately forms a formal agreement and hereafter referred 

to as “the agreement”.  

Therefore, this agreement witnesses that in consideration of the mutual understanding 

and agreements and subject to terms and condition as set out in this agreement, the 

parties agree to undertake the research project as follows;  

I. BACKGROUND 

The researcher is currently undertaking a Master of Science in Geospatial between 2018-

2020 at School of Science, Health and Environmental Science Faculty, Auckland 

University of Technology (AUT) under NZ Scholarship Program. The researcher aims at 

completing the research thesis as a pathway to complete the MSc degree here at AUT. 

The researcher has the interest in the subject of spatial database management and 

open-sources software to manage multi-level and complex GIS data in relation to land-

use and land cover in Laos PDR where currently there is limited and non-existence of 

effective spatial database at governmental institutions.  

Provincial Forestry Division (PoF) and Provincial Agricultural Land Management and 

Development Division (PaLaM), Provincial Agriculture and Forestry Office (PAFO) are the 

main governmental institutions who are in charge of managing GIS and non-spatial data 

in relation to forestry and agricultural, resources and land, agro-biodiversity, agro-

forestry, non-timber forest product (NTFP), agricultural census data, inventory, etc.  

Thus, these two divisions are suitable for this research. They also have capable and 

skilful workforce and therefore were selected for this study.  

GENERAL PROVISION 

This agreement has been created in Laotian and English. If there is any discrepancy 

between the two version. The Laotian version shall prevail. Each party shall keep a copy 

of this agreement.  

II. DEFINITION 

Whenever the words, expressions and term appear in this agreement, they shall be 

interpreted according to the definition hereafter in the following unless implicitly or 

explicitly expressed otherwise in the text;   
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1) “Research title” is the summary of the main ideas of the study which the researcher 

will be working on.  

2) “Research team in Laos” includes the researcher and research participants of the 

target office in Laos. 

3) “Research project” means the research activities taking place in the target office in 

Laos in the given timeframe as outlined in the Term and Scope.  

4) “Background intellectual property” means prior intellectual property of individual 

or his/her organisation, developed, produced or obtained by a party before this 

research project.  

5) “Arising intellectual property” mean all intellectual property individual or 

collectively made and developed during the term of this agreement and directly as 

the result of this research. 

6) “Party” means either the researcher or the participant; “Parties” means both the 

researcher and the participant.  

7) “Joint owner” means the state of ownership of any given intellectual property, 

data, or physical equipment by both parties as outlined in this agreement. 

8) “Introduced solution” means the introduced approach involving the use of open-

source spatial database PostgreSQL, spatial extension PostGIS and desktop GIS 

application QGIS in order to handle and manage GIS and non-spatial data.  

III. RESEARCH PROJECT 

1) Research summary: this research project itself will be undertaking between February 

2019 and March 2020 to fulfil the researcher’s requirements for Master of Geospatial 

Science of AUT. Nevertheless, the research activity involving the participant, which 

will be taking place in Vientiane, Laos PDR, will only last for 1 month between 12th 

Nov – 12st Dec 2019 as set forth in section 5 of this agreement. The research is aiming 

to investigate the integration of the open-source spatial database to manage multi-

scale land-use and land cover data in Laos; and measure the capabilities of the 

introduced solution based on the designed scenarios. 

2) The research project will trial the introduced solution at the participating department 

for a month by migrating the data onto the database and then perform productivity 

and efficiency measurement. Additional interview-based information will be used to 

quantify the satisfaction of the introduced solution.  
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3) Research team in Laos: including (1) the researcher, (2) a forestry division technical 

staff and (3) a PaLaM technical staff from Provincial Agriculture and Forestry (PAFO).  

IV. TERM AND SCOPE 

This agreement is in effective only between 12th November 2019 and 12th December 

2019 unless extended by written agreement from the Parties or terminated according 

to section 15 of this Agreement. The scope of this agreement applies to this timeframe 

only and shall cease the effectiveness from the end date.   

V. DURATION AND LOCATION  

The duration of this agreement is between 12th November 2019 and 12th December 

2019, and the research will take place at The Agro-Biodiversity Initiative (TABI Luang 

Prabang), PAFO.  

VI. CONTRIBUTION 

1) The total monetary payment of the researcher for the participant is 500,000 Laotian 

Kip as an appreciation for efforts and time spent with the research project. The 

researcher is happy to provide this monetary amount to participant towards the end 

of this agreement. 

2) The payment shall be made in cash to the participant. Each party shall keep a copy of 

signed receipt for future reference. 

VII. EQUIPMENT 

1) Hardware: the primary hardware used for this research project is the researcher’s 

laptop computer. However, the participants could use their private or work computer 

if they access it. Depending on the participant’s department’s IT infrastructure, they 

may have access to network attached storage (NAS) with high-speed internet access 

equipment.  

2) Software: the research project aims at utilising all the open-source software. Thus, 

they can be sourced from the world-wide-web free of charge. The software shall be 

installed on the machine prior to the commencement of the research project.  

3) Internet connectivity: If in case the internet connection at the department is unstable 

for the team to work and/or not available. Alternatively, the researcher shall provide 

a 4G mobile internet connection at the researcher’s cost for data.  
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VIII. OBLIGATIONS 

1) Obligation of the researcher: the researcher must be accountable for all the 

obligations listed in this agreement. In addition, the researcher shall take the overall 

lead of the research project. The research must ensure the research activities are 

being carried out according to the timeframe.  

2) The researcher shall proceed the contribution payment to the participant(s) upon the 

completion of the research project in Laos as set forth in section 7 of this agreement.  

3) Obligation of the participant: the participant, under this agreement, agrees to fully 

parti-cipate in the research project. The participant has the responsibility to help 

facilitate the research activity such as prepare facility, documentation, making 

appointment, etc.  

IX. CONFIDENTIALITY  

1) The researcher agrees that he may receive proprietary and confidential data and 

information (confidential information) from the participant and his/her department 

in regards for this research project. The researcher agrees, therefore, that such 

information and data received from the participant, treated as confidential will not 

be disclosed to any third party or used for its own purposed without the written 

consent from the participant.  

2) Participants’ signed written consent forms shall be kept with the researcher’s 

secondary supervisor office at the School of Science of AUT for the period of six years. 

After six year, those forms shall be shredded. 

3) The researcher agrees, if requested in writing by the participant to return promptly 

all or partial confidential information at the completion of the research from any 

means of storage. In case data are stored on a physical hard drive, they must be 

irretrievably deleted after the data has been transferred to the participant. The 

obligations for confidentiality shall last for a period of six years beyond the expiration 

or earlier termination of this agreement.  

4) If a party is welling to publish the research findings in the academic journal, 

confidential information which are sensitive to the other party shall not be published 

without given consent from the other party.  

X. PRIVACY PROTECTION 
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1) As point out in the research Information Sheet, the participant has the choices to 

whether he/she will be identifiable in the research findings. And he/she shall have 

the rights to decline any uncomfortable questions which may arise during the 

interview. All private questions shall be conducted in a private room. 

2) In case of earlier withdrawal from the research by the participant, he/she shall have 

the rights to have any identifiable information erased from the research unless the 

findings have already been made.  

3) The researcher has the liability to protect any identifiable information of the 

participant including his/her organisation regardless of any circumstances. 

XI. RESULTS OF THE RESEARCH 

The researcher will keep will keep the participant informed of the research results and 

findings obtained from the work in regard to the research project in the form of media 

as agreed by both parties. Nevertheless, the participants are expected to treat the 

provided results and findings as confidential information as set forth in section 10 above 

unless otherwise agreed to in writing by the parties.  

XII. INTELLECTUAL PROPERTY AND OWNERSHIP  

1) Any background intellectual property already belonging to either party or that is 

developed, produced or obtained by a party before or outside of the scope of this 

project, shall not be relevant to this agreement. 

2) Party may use the background intellectual property of the other party solely for this 

research project and shall not affect the background intellectual property and its 

ownership.  

3) Arising intellectual property, which is developed, produced or obtained entirely by 

the staff or member of one party when implementing this research project, shall 

remain the property of that party in accordance with applicable policies and 

collective agreements.  

4) Arising intellectual property, which is made jointly by employee, staff or any team 

member of both parties, shall be jointly owned by the parties.  

5) Upon completion of this research project in Laos, the researcher will provide full 

access and ownership to the respective departments by allocating the spatial 

database on the central computer or ideally on a network-attached storage (NAS) 
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computer. However, the system is co-owned between the participant and the 

researcher. He still has the system on his computer and still needs it to continue his 

research activities.  

XIII. PUBLICATION OF RESEARCH FINDINGS 

1) The parties acknowledge the importance of publishing articles in the appropriate 

academic journals, research websites or other platforms as well as students having 

the rights to present their thesis without delays.  

2) If the research project will be jointly published, authorship and contribution of the 

research project will be determined according to the academic standards and 

customs. Proper acknowledgement shall be made for the contribution of each 

party. 

3) In case the prosed research is not a joint publication, the party wishing to make the 

publication inform the other party thirty (30) days with written notice and provide 

the manuscript and abstract. This is to give the other party the time to check their 

intellectual property which may be disclosed in the manuscript or abstract.     

XIV. TERMINATION 

Either party has the right to terminate this agreement which ultimately abort its 

participation in the research project with or without given reasons by giving five (5) 

days written notice to the other party. Nothing in this agreement shall rescind the 

obligations that may have accrued or the privileges of that party up to the date 

specified in the written notice of the termination. 
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Contact information: 

Research team:  

• Dr Bradley Case - Primary Supervisor Bradley.case@aut.ac.nz, phone: +64-9-9219999 ext. 
5231 

• Graham Hinchliffe - Secondary Supervisor Graham.hinchliffe@aut.ac.nz, phone: +64-9-
9219999 ext. 9627 

• Kongkeo Sivilay - Primary Researcher Kongkeo.s@gmail.com, mobile phone: +856-20-
55552719 (Laos mb). 

11 Nikau Street, Eden Terrace, Auckland, NZ, 1021 (NZ address:) Sisavath Village, 

Chanthabouly District, Vientiane, 01000 (Laos Address) 

Research participant:  

• Mr. Somwang Keodara – technical officer at PALAM division 

• Mr. Sayasith – technical officer at Forestry division 

 

  

mailto:Bradley.case@aut.ac.nz
mailto:Graham.hinchliffe@aut.ac.nz
mailto:Kongkeo.s@gmail.com
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In witness where the parties here to have duly executed this agreement as of the date 

written below. 

Accepted by and signed: 

The Researcher - Mr. Kongkeo 

Sivilay 

(Signature, Name) 

 

 

 

 

 

Dated…………………………………………… 

The participant – Mr. Somwang 

Keodara – technical officer at PALAM 

division 

+85620-56658777 

Or represented by duly authorised 

representative  

 

 

Dated………………………………………………… 

 The participant – Mr. Sayasith – 

technical officer at Forestry division  

+85620-55175152 

Or represented by duly authorised 

representative  

 

Dated…………………………………………………… 

 

Witnessed by: 

Name:  

(Signature and organisation) 

 

Dated……………………………………………… 

Name:  

(Signature and organisation) 

 

Dated…………………………………………………… 
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ສັນຍາການຄ ົ້ນຄວ້າວໃິຈ 

ລະຫວ່າງ 

ທ່ານ ກອງແກວ້ ສ ວໄິລ  

ແລະ 

ຂະແໜງຄ ມ້ຄອງ ແລະ ພດັທະນາທ ີ່ດນິກະສກິາໍ, ຂະແໜງປາ່ໄມ້ 

ພະແນກກະສກິາໍ ແລະ ປາ່ໄມ ້ແຂວງຫວຼງພະບາງ.  

ທາ່ນ ກອງແກວ້ ສ ວໄິລ ,ນກັສຶກສາລະດັບປະລິຍາໂທ ສາຂາວິທະຍາສາດສາລະສ ນເທດພູມສາດ  ,ຄະນະ

ວິທະຍາສາດສ ຂະພາບ ແລະ ສ ີ່ງແວດລ້ອມ, ມະຫາວິທະຍາໄລເຕັກໂນໂລຊ ໂອກແລນ  (AUT), ເມ ອງໂອກ

ແລນ  ,ປະເທດນ ວຊ ແລນ ; ຕ ໍ່ໄປນ ົ້ໃຫ້ເອ ົ້ນວ່າ “ນກັຄ ົ້ນຄວ້າ”. 

ທາ່ນ………… . ,ເປັນພະນັກງານວິຊາການ  ຂອງຂະແໜງປ່າໄມ້(PoF)/ ຂະແໜງຄ ້ມຄອງ ແລະ ພັດທະ 

ນາທ ີ່ດິນກະສິກ  າ (PaLaM) ,ພະແນກກະສິກໍາ ແລະ ປ່າໄມ້ ແຂວງຫວຼງພະບາງ, ສປປລາວ. ຮັບໜ້າທ ີ່ ເປັນ

ຜູ້ຊ່ວຍນັກຄ ົ້ນຄ້ວາ ແລະ ຕ ໍ່ໄປນ ົ້ໃຫ້ເອ ົ້ນວ່າ “ຜູເ້ຂ ົ້າຮວ່ມ”. 

ນັກຄ ົ້ນຄ້ວາ ແລະ ຜູ້ເຂ ົ້າຮ່ວມ ມ ຄວາມປະສ ງ ທ ີ່ຈະເຂ ົ້າຮ່ວມ ໃນຫ ວບ ດຄ ົ້ນຄ້ວາທ ີ່ມ ຊ ີ່ວ່າ: ການນໍາໃຊ້ລະ 

ບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ແລະ GIS ຮູບແບບໂອເພ ນຊອດສ ເຂ ົ້າໃນການບ ລິຫານ ຈັດການຂ ໍ້ມູນການ ນໍາໃຊ້

ທ ີ່ດນິ/ການປົກຫ ້ມໜ້າດິນຫຼາຍລະດັບໃນ ສປປລາວ ຕ ໍ່ໄປນ ົ້ໃຫ້ເອ ົ້ນວ່າ “ການຄ ົ້ນຄວ້າວໃິຈ”. 

ສັນຍາການຄ ົ້ນຄ້ວານ ົ້ ແມ່ນສ້າງຂ ົ້ນບ ນພ ົ້ນຖານຄວາມເຂ ົ້າໃຈ ລະຫວ່າງ ນັກຄ ົ້ນຄ້ວາ ແລະ ຜູ້ເຂ ົ້າຮ່ວມ ເຊ ີ່ງ

ໄດ້ກາຍມາເປັນພັນທະສັນຍາ ທາງການລະຫວ່າງ ສອງຝ່າຍ, ຕ ໍ່ໄປນ ົ້ໃຫ້ເອ ົ້ນວ່າ “ສັນຍາການຄ ົ້ນຄວ້າວໃິຈ” 

ສະນັົ້ນ ສັນຍານ ົ້ ໂດຍພິຈາລະນາ ຕາມຄວາມເຂ ົ້າໃຈ ແລະ ບັນດາຂ ໍ້ຕ ກລ ງລະຫວ່າງສອງຝ່າຍ ແລະ ອ ງຕາມ 
ເງ ີ່ອນໄຂ ທ ີ່ລະບ ໄວ້ໃນສັນຍາສະບັບນ ົ້, ທັງສອງຝ່າຍຕ ກລ ງ ທ ີ່ຈະດໍາເນ ນກິດຈະກໍາການຄ ົ້ນຄ້ວາວິໃຈດັັ່ງຕ ໍ່ 

ໄປນ ົ້; 
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1) ຄວາມເປນັມາ 

ປະຈ ບັນນ ົ້ ນັກຄ ົ້ນຄ້ວາ ກໍາລັງສຶກສາໃນລະດັບປະລິຍາໂທ ສາຂາວິທະຍາສາດສາລະສ ນເທດພູມສາດ 
ລະຫວ່າງປີ 2018-2020 ທ ີ່ຄະນະວິທະຍາສາດສ ຂະພາບ ແລະ ສ ີ່ງແວດລ້ອມ, ມະຫາວິທະຍາໄລ ເຕັກໂນ 

ໂລຊ ໂອກແລນ (AUT), ເມ ອງໂອກແລນ, ປະເທດນ ວຊ ແລນ ພາຍໃຕ້ທຶນສະໜັບສະໜູນ ຈາກລັດຖະບານ 
ນ ວຊ ແລນ. ນັກຄ ົ້ນຄ້ວາ ມ ຈ ດປະສ ງທ ີ່ເຮັດສໍາເລັດ ຫ ວບ ດການຄ ົ້ນຄ້ວາ ເພ ີ່ອບັນລ ການສກຶສາລະດັບປະລິ 
ຍາໂທ ທ ີ່ມະຫາວິທະຍາໄລເຕກັ ໂນໂລຊ ໂອກແລນແຫ່ງນ ົ້.  

ນັກຄ ົ້ນຄ້ວາ ມ ຄວາມສ ນໃຈໃນຫ ວຂ ໍ້ການບ ລິຫານຈັດການຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ແລະ ໂປແກມໂອເພ ນ 
ຊອດສ ເພ ີ່ອຈັດການຂ ໍ້ມູນ GIS ທ ີ່ສັບຊ້ອນ ແລະ ຫຼາກຫຼາຍ ເປັນຕ ົ້ນແມ່ນຂ ໍ້ມູນການຄ ້ມຄອງນໍາໃຊ້ທ ີ່ດິນ 
ແລະ ປກົຫ ້ມໜ້າດິນ ໃນ ສປປລາວ, ເຊ ີ່ງປະຈ ບັນນ ົ້ຖ ວ່າ ຍງັຄ່ອນຂ້າງຈໍາກັດ ຫຼ  ຍງັບ ໍ່ທັນມ  ວິທ ການຈັດ 
ການຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ທ ີ່ມ ປະສິດທິພາບ ໃນບັນສະຖາບັນຂອງລັດຖະບານ. 

ຂະແໜງປ່າໄມ້ (PoF) ແລະ ຂະແໜງຄ ້ມຄອງ ແລະ ພັດທະນາທ ີ່ດິນກະສິກ  າ (PaLaM), ພະແນກກະສ ິກໍາ 

ແລະ ປ່າໄມ້ ແຂວງຫຼວງພະບາງ (PAFO) ແມ່ນອ ງການຈັດຕັົ້ງຂອງລັດຕ ົ້ນຕ  ທ ີ່ຮັບຜິດຊອບຄ ້ມຄອງ ແລະ 

ຈັດການຂ ໍ້ມູນ GIS ແລະ ຂ ໍ້ມນູທ ັ່ວໄປທ ີ່ກ່ຽວຂ້ອງກັບ ຊບັພະຍາກອນ ແລະ ທ ີ່ດິນປ່າໄມ້, ທ ີ່ດິນກະ ສິກໍາ, 
ຊ ວະນານາພັນກະສິກໍາ ແລະ ປ່າໄມ້, ເຄ ີ່ອງປ່າຂອງດ ງ, ຂ ໍ້ມູນສະຖິຕິກະສິກໍາ ແລະ ການສໍາຫລວດ ປ່າໄມ້.  

ສະນັົ້ນ ສອງຂະແໜງການນ ົ້ ຈ ີ່ງເປັນຫ້ອງການທ ີ່ເໝາະສ ມທ ີ່ສ ດ ສໍາລັບການຄ ົ້ນຄ້ວານ ົ້ ແລະ ພວກເຂ າຍັງມ  
ຖັນແຖວພະນັກງານທ ີ່ມ ທັກສະ ຄວາມສາມາດທ ີ່ດ , ສະນັົ້ນ ຈ ີ່ງຖ ກເລ ອກສໍາລັບການສຶກສາໃນຄັົ້ງນ ົ້. 

2) ບ ດບນັຍດັທ ັ່ວໄປ 

ສັນຍາສະບັບນ ົ້ປະກອບມ ສອງພາສາ, ພາສາລາວ ແລະ ພາສາອັງກິດ. ຖ້າກໍາລະນ ເກ ດມ ຂ ໍ້ຂາດເຄ ີ່ອນລະ 

ຫວ່າງສອງສະບັບ ແມ່ນໃຫເ້ອ າສະບັບພາສາລາວເປັນຫຼັກ. ແຕ່ລະຝ່າຍຕ້ອງເກັບໄວ້ 1 ສະບັບ.  

3) ຄວາມໝາຍຄາໍສບັ 

ໃນເມ ີ່ອໃດກ ໍ່ຕາມ ທ ີ່ມ ຄໍາສັບ ຫຼ  ຄໍາເວ ົ້າ ເຫຼ ັ່ານ ົ້ປະກ ດຢູ່ໃນສັນຍາສະບັບນ ົ້, ຄໍາເຫຼ ັ່ານ ົ້ ຈະຕ້ອງຖ ກແປ 

ຄວາມໝາຍ ດັັ່ງເນ ົ້ອໃນລ ່ມນ ົ້ ຍ ກເວັົ້ນກ ລະນ ົ້ໄດ້ອະທິບາຍຄວາມໝາຍນັົ້ນ ຢູ່ໃນປະໂຫຍກດັັ່ງກ່າວ.   

1) “ຫ ວບ ດຄ ົ້ນຄວ້າ” ແມ່ນສັງລວມແນວຄວາມຄິດ ຂອງບ ດຄ ົ້ນຄ້ວາວິໃຈທ ີ່ ນັກຄ ົ້ນຄ້ວາຈະເຮັດສຶກສາ 
ຄ ົ້ນຄ້ວາ.  

2) “ທ ມຄ ົ້ນຄວ້າຢູລ່າວ” ປະກອບມ  ນັກຄ ົ້ນຄ້ວາ ແລະ ຜູ້ເຂ ົ້າຮ່ວມຂອງຫ້ອງການເປົົ້າໝາຍຢູ່ສປປ .ລາວ . 

3) “ການຄ ົ້ນຄວ້າວໃິຈ” ໝາຍຄວາມວ່າ  ກິດຈະກໍາຄ ົ້ນຄ້ວາ ທ ີ່ຈະຈັດຕັົ້ງປະຕິບັດ ໃນຫ້ອງການເປົົ້າ ໝາຍ 

ໃນສປປລາວ ອ ງຕາມໄລຍະທ ີ່ກໍານ ດ ດັັ່ງທ ີ່ໄດ້ລະບ ໃນເງ ີ່ອນໄຂ ແລະ ຂອບເຂດຂອງສັນຍາ ສະບັບນ ົ້.  

4) “ສບັສ ນທາງປນັຍາກອ່ນໜາ້ນ ົ້” ໝາຍເຖ ງ ສັບສ ນທາງປັນຍາ ຂອງບ ກຄ ນ ຫຼ  ອ ງກອນຂອງລາວ, ທ ີ່ໄດ້
ພັດທະນາະ, ສ້າງຂ ົ້ນ ຫ  ຼ ໄດ້ມາ ໂດຍຝ່າຍໜ ີ່ງ ກ່ອນການດໍາເນ ນການຄ ົ້ນຄ້ວານ ົ້. 



94 

5) “ສບັສິນທາງປນັຍາທ ີ່ເກ ດຂ ົ້ນ” ໝາຍເຖ ງ ສັບສ ນທາງປັນຍາ ຂອງບ ກຄ ນ ຫຼ  ສ່ວນລວມ, ທ ີ່ໄດ້ພັດ ທະ
ນາະ, ສ້າງຂ ົ້ນ ຫ  ຼ ໄດ້ມາ ໃນຊ່ວງການດໍາເນ ນສັນຍາສະບັບນ ົ້ ແລະ ຜ ນໄດ້ຮັບຂອງການຄ ົ້ນຄ້ວາ ນ ົ້ໂດຍ
ກ ງ. 

6) “ຝາ່ຍ” ໝາຍເຖ ງຝ່າຍໃດຝ່າຍໜ ີ່ງຂອງສັນຍາ ອາດໝາຍເຖ ງນັກຄ ົ້ນຄ້ວາ ຫລ  ຜູ້ເຂ ົ້າຮ່ວມ; “ສອງຝາ່ຍ” 

ໝາຍເຖ ງ ທັງສອງນັກຄ ົ້ນຄ້ວາ ແລະ ຜູ້ເຂ ົ້າຮ່ວມ.  

7) “ຄວາມເປນັເຈ ົ້າຂອງຮວ່ມ” ໝາຍເຖ ງສະຖານະຄວາມເປັນເຈ ົ້າຂອງ ຂອງສັບສ ນປັນຍາໃດໜ ີ່ງ, ຂ ໍ້ມນູ 
ຫຼ  ເຄ ີ່ອງມ ອ ປະກອນ ດັັ່ງທ ີ່ລະບ ໃນສັນຍາສະບັບນ ົ້ . 

8)  “ວທິ ການທ ີ່ນາໍສະເໜ ” ແມນ່ແນວທາງວິທ ການທ ີ່ນໍາສະເໜ  ໃນການຄ ົ້ນຄ້ວານ ົ້ ໂດຍການນໍາເອ າ 

ລະບ ບຖານຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ PostgreSQL ທ ີ່ມ ເຄ ີ່ອງມ  PostGIS ແລະ ໂປແກຼມໂອເພ ນຊອດສ 

QGIS ມາບ ລຫິານຈັດການຂ ໍ້ມູນພ ມສາດ ແລະ ຂ ໍ້ມູນທ ັ່ວໄປຕ່າງໆ . 

 

4) ການຄ ົ້ນຄວ້າວໃິຈ 

1) ການຄ ົ້ນຄວ້າໂດຍຫຍ ໍ້: ການຄ ົ້ນຄ້ວາວິໃຈນ ົ້ ຈະເລ ີ່ມຕ ົ້ນໃນເດ ອນກ ມພາ 2019 ແລະ ຕ້ອງສໍາເລັດ ໃນ

ເດ ອນມ ນາ 2020 ເພ ີ່ອເປັນການບັນລ  ການສຶກສາໃນລະດັບປະລິຍາໂທ ສາຂາວິທະຍາສາດສາ ລະ

ສ ນເທດພູມສາດ ທ ີ່ຄະນະວິທະຍາສາດສ ຂະພາບ ແລະ ສ ີ່ງແວດລ້ອມ, ມະຫາວິທະຍາໄລເຕັກໂນ ໂລຊ 

ໂອກແລນ (AUT). ແຕ່ວ່າກິດຈະກໍາການຄ ົ້ນຄ້ວາທ ີ່ປະກອບມ ຜູ້ ເຂ ົ້າຮ່ວມຄ ນລາວ, ດໍາເນ ນຢູ່ ນະຄອງ

ຫລວງວຽງຈັນ, ສປປລາວ, ຈະໃຊ້ເວລາພຽງແຕ່ 1 ເດ ອນ ລະຫວາ່ງວນັທ ີ່ 12 ພະຈິກ – 12 ທນັວາ ປ ີ

2019 ດັັ່ງທ ີ່ລະບ ໄວ້ໃນມາດຕາ 5 ຂອງສັນຍາສະບັບນ ົ້. ການຄ ົ້ນຄ້ວາວິໃຈນ ົ້ ມ ຈ ດປະສ ງ ທ ີ່ຈະສຶກສາ 

ຊອກຄ ົ້ນຂະບວນການເຊ ີ່ອມໂຍງລະບ ບຖານຂ ໍ້ມູນເຊ ງ ພ ົ້ນທ ີ່ ເພ ີ່ອມາບ ລິຫານຈັດການ ຂ ໍ້ມນູການຄ ້ມ
ຄອງນໍາໃຊ້ທ ີ່ດິນ ແລະ ການປົກຫ ້ມໜ້າດິນ ໃນ ສປປລາວ ແລະ ປະເມ ນປະສິດທິພາບ /ປະສິດທິຜ ນ 

ຂອງການທ ດລອງນ ົ້ ອ ງຕາມການຈໍາລອງ ສະຖານະການທ ີ່ໄດ້ອອກແບບໄວ້. 

2) ການຄ ົ້ນຄ້ວາວິໃຈນ ົ້ ຈະທໍາການທ ດລອງ ວິທ ການທ ີ່ນໍາສະເໜ  ກັບບັນດາຫ້ອງການທ ີ່ເຂ ົ້າຮ່ວມເປັນ ໄປ
ໄລຍະເວລາ 1 ເດ ອນ ໂດຍການໂອນຂ ໍ້ມູນທ ີ່ມ  ເຂ ົ້າໄປໃນລະບ ບຖານຂ ໍ້ມູນ ແລະ ຫຼັງຈາກນັົ້ນຈະ ທໍາ
ການປະເມ ນ ວັດແທກຄວາມສາມາດ ປະສິດທິພາບ ແລະ ປະສິດທິຜ ນ. ນອກນັົ້ນ, ຂ ໍ້ມູນທ ີ່ໄດ້ ຈາກ
ການສໍາພາດ ຈະຖ ກນໍາມາໃຊ້ ເພ ີ່ອປະເມ ນຄວາມພຶງພ ໃຈຂອງຜູ້ເຂ ົ້າຮ່ວມຕ ໍ່ກບັລະບ ບດັັ່ງກ່າວ. 

3) ທມິງານຄ ົ້ນຄວ້າຢູລ່າວ  :ຈະປະກອບມ   )1 (ນັກຄ ົ້ນຄ້ວາ, )2 ( ພະນັກງານວິຊາການຂະແໜງປ່າໄມ້ , 
)3 ( ພະນັກງານວິຊາການຂະແໜງຄ ້ມຄອງ ແລະ ພັດທະນາທ ີ່ດິນກະສິກໍາ, ພະແນກກະສິກໍາ ແລະ ປ່າໄມ ້

ທ ີ່ມ ຫ້ອງການປະຈໍາທ ີ່ຫຼວງພະບາງ, ສປປລາວ. 
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5) ເງ ີ່ອນໄຂ ແລະ ຂອບເຂດ  
ສັນຍາສະບັບນ ົ້ ແມ່ນມ ຜ ນສັກສິດ ລະຫວ່າງ ວນັທ ີ່ 12 ພະຈກິ – 12 ທນັວາ ປ ີ2019 ນອກຈາກຈະ ໄດ້

ຖ ກຂະຫຍາຍໄລຍະເວລາອອກໄປ ຫຼ  ຖ ກຍ ກເລ ກກ່ອນເວລາທ ີ່ກໍານ ດ ໂດຍການເຫັນດ ຈາກທັງສອງຝ່າຍ ອ ງ

ຕາມມາດຕາ 15 ຂອງສັນຍາສະບັບນ ົ້. ຂອບເຂດສັນຍາສະບບັນ ົ້ ແມ່ນມ ຜ ນສະເພາະຕາມໄລຍະເວລານ ົ້ ເທ ັ່າ

ນັົ້ນ ແລະ ຈະໝ ດຜ ນສັກສິດພາຍຫຼັງສ ົ້ນສ ດຕາມວັນທ ີ່ ທ ີ່ກໍານ ດ 

6) ໄລຍະເວລາ ແລະ ສະຖານທ ີ່  
ໄລຍະເວລາຂອງສັນຍາສະບັບນ ົ້ ແມ່ນລະຫວ່າງ ວນັທ ີ່ 12 ພະຈກິ – 12 ທນັວາ ປ ີ2019, ແລະ ການຄ ົ້ນ 

ຄ້ວາຈະໄດ້ ດໍາເນ ນທ ີ່ ໂຄງການພັດທະນາການຜະລິດນິເວດກະສິກໍາຢ ່ເຂດພູດອຍພາກເໜ ອ (TABI), ພະ
ແນກກະສິກໍາແຂວງຫຼວງພະບາງ.   

7) ການປະກອບສວ່ນ  
1) ຈໍານວນເງິນທັງໝ ດທ ີ່ນັກຄ ົ້ນຄ້ວາ ຍ ນດ ຈ່າຍໃຫ້ກັບຜູ້ເຂ ົ້າຮວ່ມແມ່ນ 500,000 ກ ບ ເພ ີ່ອເປັນການ 

ຕອບແທນ ຄວາມພະຍາຍາມ ແລະ ແຮງງານທ ີ່ໄດ້ທ ່ມເທ ໄປກັບການຄ ົ້ນຄ້ວາໃນຄັົ້ງນ ົ້. ເງິນຈໍານວນ 

ດັັ່ງກ່າວຈະຈ່າຍໃຫ້ກັບຜູ້ເຂ ົ້າຮວ່ມພາຍຫຼງັສ ົ້ນສ ດການຄ ົ້ນຄ້ວາຢູ່ລາວ ຫລ  ອ ງຕາມສັນຍາສະບັບນ ົ້.  

2) ຈໍານວນເງິນທັງໝ ດທ ີ່ນັກຄ ົ້ນຄ້ວາ ຍ ນດ ຈ່າຍໃຫ້ກັບຜູ້ເຂ ົ້າຮວ່ມແມ່ນ 500,000ກ ບ ເພ ີ່ອເປັນ  ການ 
ຕອບແທນ ຄວາມພະຍາຍາມ ແລະ ແຮງງານທ ີ່ໄດ້ທ ່ມເທ ໄປກັບການຄ ົ້ນຄ້ວາໃນຄັົ້ງນ ົ້. ເງິນຈໍານວນ 
ດັັ່ງ ກ່າວຈະຈ່າຍໃຫ້ກັບຜູ້ເຂ ົ້າຮ່ວມພາຍຫຼງັສ ົ້ນສ ດການຄ ົ້ນຄວ້າຢູ່ລາວ ຫລ  ອ ງຕາມສັນຍາສະບັບ ນ ົ້.  

3) ການຈ່າຍເງິນຈະເປັນ ເງິນສ ດ ໃຫ້ກບັຜູ້ເຂ ົ້າຮວ່ມ  .ແຕ່ລະຝ່າຍຕ້ອງໄດ້ເກັບໃບບິນຮັບເງິນ ເພ ີ່ອ ເປັນ 
ບ່ອນອິງໃນອະນາຄ ດ . 

8) ອ ປະກອນ 
1) ອ ປະກອນເຄ ີ່ອງມ : ອ ປະກອນຕ ົ້ນຕ  ທ ີ່ຈະນໍາໃຊ້ໃນການຄ ົ້ນຄ້ວານ ົ້ ແມ່ນຄອມພ ວເຕ ພ ກພາ ຂອງນັກ 

ຄ ົ້ນຄ້ວາ ທ ີ່ຈະໃຊ້ເປັນສ່ວນໃຫຍ່. ແຕ່ຢ່າງໃດກ ໍ່ຕາມ, ຜູ້ເຂ ົ້າຮວ່ມ ສາມາດນໍາໃຊ້ຄອມພ ວເຕ  ຂອງຕ ນ 
ຫລ  ຂອງອ ງກອນ ກ ໍ່ໄດ້ຖ້າມ . ນອກນັົ້ນ ພະແນກໄອທ  ຂອງອ ງກອນຂອງຜູ້ເຂ ົ້າຮ່ວມ ອາດຈະຍັງປະ 

ກອບມ ຄອຍພ ວເຕ  ທ ີ່ສາມາດເກັບຂ ໍ້ມູນລວມສູນ (NAS) ແລະ ສາມາດເຂ ົ້າເຖ ງໄດ້ຫລາຍຄ ນ ຜ່ານ 

ລະບ ບອິນເຕ ເນັດ. 

2) ຊອບແວຣ: ການຄ ົ້ນຄ້ວານ ົ້ ຈະປະຍ ກໃຊ້ລະບ ບຊອບແວໂອເພ ນຊອດສ ເຊ ີ່ງບ ໍ່ມ ຄ່າໃຊ້ຈ່າຍໃດໃດ. 

ສະນັົ້ນ  ,ດາວໂຫລດໂປຼແກມເຫ  ຼ ີ່ານ ົ້ໄດ້ຈາກເວັບໄຊສາ ມາດຊອກຫາ ແລະ  . ຊອບແວຈະຕ້ອງໄດ້ຕິດ ຕັົ້ງ
ລ ງໃສ່ເຄ ີ່ອງຄອມພ ວເຕ  ກ່ອນດໍາເນ ນການຄ ົ້ນຄ້ວານ ົ້.  

3) ການເຊ ີ່ອມຕ ໍ່ອ ນເຕ ເນດັ: ໃນກ ລະນ ທ ີ່ການເຊ ີ່ອມຕ ໍ່ອ ນເຕ ເນັດ ທ ີ່ຫ້ອງການຂອງກ ມ ບ ໍ່ສະຖຽນ ແລະ ບ ໍ່

ສະດວກຕ ໍ່ການເຮັດວຽກຂອງນັກຄ ົ້ນຄ້ວາ ແລະ ຜູ້ເຂ ົ້າຮ່ວມ. ນັກຄ ົ້ນຄ້ວາຈະຈັດຫາອ ປະກອນເຊ ີ່ອມ ຕ ໍ່

ອ ນເຕ ເນັດ 4G ເພ ີ່ອມາເຊ ີ່ອມຕ ໍ່ທ ດແທນ ການລະບ ບອ ນເຕ ເນັດຫ້ອງການ  ,ແລະ  ນັກຄ ົ້ນຄ້ວາຈະ 

ຮັບຜິດຊອບເຕ ມເງ ນເພ ີ່ອຊ ົ້ດາຕາ. 
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9) ພນັທະໜາ້ທ ີ່ 
1) ພນັທະຂອງນກັຄ ົ້ນຄວ້າ: ນັກຄ ົ້ນຄ້ວາ ມ ຄວາມຮັບຜິດຊອບໃນການຈັດຕັົ້ງປະຕິບັດພັນທະ ທັງໝ ດ ທ ີ່

ໄດ້ລະບ ໃນສັນຍາສະບັບນ ົ້  .ສໍາຄັນໄປກ່ວານັົ້ນ , ນັກຄ ົ້ນຄ້ວາຕອ້ງແມ່ນຜູ້ນາໍພາໂດຍລວມ ໃນການ ຈັດ
ຕັົ້ງປະຕິບັດຄ ົ້ນຄ້ວາໃນຄັົ້ງນ ົ້ .ນັກຄ ົ້ນຄ້ວາຕ້ອງຮັບປະກັນວ່າທ ກກິດຈະກໍາຄ ົ້ນຄ້ວາ ແມ່ນໄດ້ປະຕິ ບດັ
ໄປຕາມກອບເວລາທ ີ່ກໍານ ດ.  

2) ນັກຄ ົ້ນຄ້ວາ ຕອ້ງໄດຊ້າໍລະເງ ນ ໃຫ້ກບັຜູ້ເຂ ົ້າຮວ່ມ ພາຍຫຼງັສ ົ້ນສ ດການຄ ົ້ນຄ້ວາຢູ່ລາວ ດັັ່ງທ ີ່ໄດ້ລະບ  

ໄວ້ໃນມາດຕາ 7 ຂອງສັນຍາສະບັບນ ົ້. 

3) ພນັທະຂອງຜູເ້ຂ ົ້າຮວ່ມ  :ຜູ້ເຂ ົ້າຮ່ວມ ,ພາຍໃຕ້ສັນຍະສະບັບນ ົ້ , ແມ່ນມ ຄວາມມ ່ງໝັົ້ນໃນການຄ ົ້ນຄ້ວາ 
ນ ົ້, ສະນັົ້ນຈະຕ້ອງໄດ້ຊ່ວຍ ປະສານງານ ອໍານວຍຄວາມສະດວກ ຕ ໍ່ບັນດາກິດຈະກໍາການຄ ົ້ນຄ້ວາ ເຊັັ່ນ 
ກະກຽມສະຖານທ ີ່ ສ ີ່ງອໍານວຍຄວາມສະດວກ  ,ເອກະສານ ແລະ ການນັດໝາຍຕ່າງໆ.   

10) ຂ ໍ້ມນູທ ີ່ເປນັຄວາມລບັ 
1) ນັກຄ ົ້ນຄ້ວາ ເຂ ົ້າໃຈດ ວ່າ ລາວຈະໄດ້ຮັບຂ ໍ້ມູນທ ີ່ມ ເຈ ົ້າຂອງ ແລະ ຂ ໍ້ມູນທ ີ່ເປັນຄວາມລັບ )ຂ ໍ້ມູນຄວາມ 

ລັບ  (ຈາກບັນດາຜູ້ເຂ ົ້າຮ່ວມ ຫຼ  ຈາກອ ງກອນຂອງພວກເຂ າເຈ ົ້າເພ ີ່ອການດໍາເນ ນການຄ ົ້ນຄວ້າໃນຄັົ້ງນ ົ້ .
 ນັກຄ ົ້ນຄ້ວາ ຕ ກລ ງ ວ່າຈະຮັກສາຂ ໍ້ມູນດັັ່ງກ່າວເປັນຄວາມລັບ ແລະ ຈະບ ໍ່ ເປີດເຜ ຍ ສ ັ່ງຕ ໍ່ໃຫ້ກັບພາກ 

ສ່ວນທ ີ່ສາມ ຫຼ  ນໍາໄປໃຊ້ໃນລັກສະນະສ່ວນຕ ວ ໂດຍປາສະຈາກການຍ ນຍອມຈາກຜູ້ເຂ ົ້າຮ່ວມ. 

2) ເອກະສານໜັງສ ຍ ນຍອມ ທ ີ່ຜູ້ເຂ ົ້າຮ່ວມໄດ້ເຊັນ ຈະຖ ກເກັບຮັກສາໄວ້ທ ີ່ຫ້ອງການ ຂອງອາຈານທ ີ່ປຶກ 
ສາສໍາຮອງທ ີ່ຄະນະວິທະຍາສາດສ ຂະພາບ ແລະ ສ ີ່ງແວດລ້ອມ  ,ມະຫາວິທະຍາໄລເຕັກໂນໂລຊ ໂອກ 
ແລນເປັນໄລຍະເວລາ 6 ປີ .ພາຍຫຼັງສ ົ້ນສ ດໄລຍະ  6 ປີນ ົ້ ,າອາຈານທ ີ່ປຶກສາສໍາຮອງ ຈະທໍາການທໍ ລາຍ
ໜັງສ ຍ ນຍອມນ ົ້ທັງໝ ດ. 

3) ນັກຄ ົ້ນຄ້ວາ ຕ ກລ ງ  ,ຖ້າມ ການຮຽກຮ້ອງເປັນລາຍລັກອັກສອນ ໃຫ້ສ ັ່ງຄ ນ ຂ ໍ້ມູນຄວາມລັບທັງໝ ດ  
ຫລ  ສ່ວນໃດໜ ີ່ງ  ພາຍຫຼັງສ ົ້ນສ ດການຄ ົ້ນຄ້ວາ ຈາກອ ປະກອນເກັບຮັກສາຂ ໍ້ມູນທັງໝ ດ, ຕ້ອງໄດ້ສ ັ່ງ 
ຄ ນໃຫ້ກັບຜູ້ເຂ ົ້າຮ່ວມ. ໃນກ ລະນ ທ ີ່ເກັບຮັກສາໄວ້ໃນຮາດດ ດສ, ແມ່ນຈະຕ້ອງໄດ້ລຶບຂ ໍ້ມູນທັງໝ ດ 
ພາຍຫລັງທ ີ່ໄດ້ສ ັ່ງຂ ໍ້ມູນໃຫ້ກັບຜູ້ເຂ ົ້າຮ່ວມ. ພັນທະໃນການເກັບຮັກສາຂ ໍ້ມູນຄວາມລັບ ແມ່ນມ ໄລຍະ 
ເວລາ 6 ປີ ພາຍຫຼງັສ ົ້ນສ ດສັນຍາສະບັບນ ົ້ ຫຼ  ມ ການຍ ກເລ ກສັນຍາກ່ອນກໍານ ດ. 

4) ຖ້າຝ່າຍໃດໜ ີ່ງ ຕ້ອງການທ ີ່ຈະຕ ພິມ ຜ ນການຄ ົ້ນຄ້ວາວິໃຈ ໃນເວລະສານວິຊາການ ຫຼ  ການສຶກສາ , ຂ ໍ້
ມູນຄວາມລັບ ເຊ ີ່ງເປັນທ ີ່ລະອຽດອ ີ່ອນຕ ໍ່ກັບອ ກຝ່າຍ  ,ແມ່ນຈະຕ້ອງບ ໍ່ຖ ກຕ ພິມ  ໂດຍປາສະຈາກ ການ
ຍ ນຍອມ. 

 

 

11) ການປອ້ງກນັຂ ໍ້ມນູຄວາມເປນັສວ່ນຕ ວ 
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1) ດັັ່ງທ ີ່ລະບ ໃນເອກະສານ ຂ ໍ້ມູນການຄ ົ້ນຄ້ວາວິໃຈ, ຜູ້ເຂ ົ້າຮ່ວມຈະມ ທາງເລ ອກວ່າ ທ່ານຕ້ອງການ ໃຫ້
ຜ ນການຄ ົ້ນ  ຄ້ວາສາມາດລະບ ຄວາມເປັນຕ ວທ່ານ ຫລ  ບ ໍ່. ນອກນັົ້ນ, ຜູ້ເຂ ົ້າຮ່ວມມ ສິດທ ີ່ ຈະບ ໍ່
ຕອບຄໍາຖາມ ຖ້າຮູ້ສຶກວ່າ ຄໍາຖາມນັົ້ນບ ໍ່ເໝາະສ ມ ເຊ ີ່ງອາດເກ ດຂ ົ້ນໄດ້ໃນເວລາສໍາພາດ. ຖ້າມ ການ
ສໍາພາດຄໍາຖາມລັກສະນະສ່ວນຕ ວ ແມ່ນຈະຕ້ອງໄດ້ດໍາເນ ນໃນຫ້ອງສ່ວນຕ ວ. 

2) ໃນກ ລະນ ທ ີ່ ຜູ້ເຂ ົ້າຮ່ວມຍ ກເລ ກສັນຍາການຄ ົ້ນຄ້ວາກ່ອນກໍານ ດ, ຜູ້ເຂ ົ້າຮ່ວມມ ສິດສະເໜ ໃຫ້ລຶບ ຂ ໍ້
ມູນ ທ ີ່ສາມາດລະບ ຄວາມເປັນຕ ວຕ ນອອກຈາກການຄ ົ້ນຄ້ວາ ເວັົ້ນເສຍແຕ່ວາ່ໄດ້ສໍາເລັດການວິ ເຄາະ
ຂ ໍ້ມູນແລ້ວ. 

3) ນັກຄ ົ້ນຄ້ວາມ ພັນທະໃນການປົກປ້ອງຂ ໍ້ມູນທ ີ່ສາມາດລະບ ຄວາມເປັນຕ ວຕ ນຂອງຜູ້ເຂ ົ້າຮ່ວມ ລວມ 
ທັງອ ງກອນຂອງລາວ ບ ໍ່ວ່າຈະເກ ດກ ລະນ ໃດໃດກ ໍ່ຕາມ . 

12) ການປອ້ງກນັຂ ໍ້ມນູຄວາມເປນັສວ່ນຕ ວ 
ນັກຄ ົ້ນຄ້ວາ ຈະແຈ້ງໃຫ້ຜູ້ເຂ ົ້າຮ່ວມຮັບຊາບຜ ນການຄ ົ້ນຄ້ວາ ແລະ ຜ ນໄດ້ຮັບ ທ ີ່ໄດ້ຈາກການຄ ົ້ນຄ້ວາເປນັ 
ໄລຍະຢ່າງສະໝໍໍ່າສະເໝ  ໂດຍຈະສ ີ່ສານລາຍງານໃນຮູບແບບທ ີ່ສອງຝ່າຍໄດ້ຕ ກລ ງ. ເຖ ງຢ່າງໃດກ ໍ່ຕາມຜູ້ ເຂ ົ້າ
ຮ່ວມ ຕ້ອງໄດ້ພະຍາຍາມຮັກສາຜ ນໄດຮັບ ແລະ ສ ີ່ງທ ີ່ຄ ົ້ນພ ບ ຈາກການຄ ົ້ນຄ້ວາວິໃຈ ເປັນຄວາມລັບ ດັັ່ງທ ີ່

ໄດ້ລະບ ໄວ້ໃນມາດຕາ 10 ຂອງສັນຍາສະບັບນ ົ້ ເວັົ້ນເສຍແຕ່ໄດ້ລະບ ເປັນຢ່າງອ ີ່ນ ແບບເປັນລາຍລກັ 

ອັກສອນຈາກທັງສອງຝ່າຍ. 
 

13) ສບັສນິທາງປນັຍາ ແລະ ຄວາມເປນັເຈ ົ້າຂອງ  
1) ສັບສ ນທາງປັນຍາກ່ອນໜ້ານ ົ້ ທ ີ່ເປັນຂອງຝ່າຍໃດໜ ີ່ງ ທ ີ່ໄດຖ້ ກພັດທະນາ, ສ້າງຂ ົ້ນ ຫລ  ລວບລວມ 

ມາໄດ້ ກ່ອນການດໍາເນ ນການຄ ົ້ນຄ້ວານ ົ້ ແມ່ນບ ໍ່ກ່ຽວຂ້ອງກບັເນ ົ້ອໃນສັນຍາສະບັບນ ົ້.  

2) ຝ່າຍໃດໜ ີ່ງ ອາດນໍາໃຊ້ ສັບສ ນທາງປັນຍາກ່ອນໜ້ານ ົ້ຂອງອ ກຝ່າຍ ເພຶີ່ອຜ ນປະໂຫຍດຂອງການຄ ົ້ນ 
ຄ້ວາຄັົ້ງນ ົ້ເທ ັ່ານັົ້ນ ເຊ ີ່ງຈະບ ໍ່ສ ັ່ງຜ ນສະທ້ອນຫຍັງ ຕ ໍ່ກັບສັບສ ນທາງປັນຍາກ່ອນໜ້ານ ົ້ ແລະ ສິດຄວາມ 
ເປັນເຈ ົ້ົ້າຂອງ.  

3) ສັບສິນທາງປັນຍາທ ີ່ເກ ດຂ ົ້ນ ທ ີ່ໄດ້ພັດທະນາະ, ສ້າງຂ ົ້ນ ຫ  ຼ ໄດ້ມາ ໂດຍບ ກຄ ນ ຫຼ  ສະມາຊິກໃນທິມ 

ງານຂອງຝ່າຍໜ ີ່ງ ໃນຊ່ວງການດໍາເນ ນສັນຍາສະບັບນ ົ້, ແມ່ນ ຈະເປັນສັບສິນທາງປັນຍາ ຂອງຝ່າຍ 
ນັົ້ນໂດຍອ ງຕາມລະບຽບການ ແລະ ສັນຍາທ ີ່ກ່ຽວຂ້ອງ.  

4) ສັບສິນທາງປັນຍາທ ີ່ເກ ດຂ ົ້ນ ທ ີ່ໄດ້ພັດທະນາະ, ສ້າງຂ ົ້ນ ຫ  ຼ ໄດ້ມາ ແບບສ່ວນລວມໂດຍບ ກຄ ນ ຫຼ  

ສະມາຊິກໃນທິມງານ ຂອງສອງຝ່າຍ ໃນຊ່ວງການດໍາເນ ນສັນຍາສະບັບນ ົ້, ແມ່ນ ຈະເປັນສັບສິນທາງ 
ປັນຍາ ຮ່ວມກັນຂອງສອງຝ່າຍ.  

5) ໃນເມ ີ່ອສ ົ້ນສ ດການຄ ົ້ນຄ້ວາວໃິຈຢູ່ສປປລາວ, ນັກຄ ົ້ນຄ້ວາຈະມອບສິດໃນການເຂ ົ້າເຖ ງ ແລະ ຄວາມ
ເປັນເຈ ົ້າຂອງ ໃຫ້ກັບແຕ່ລະຫອ້ງການທ ີ່ເຂ ົ້າຮ່ວມການຄ ົ້ນຄວ້າ ຄັົ້ງນ ົ້ ໂດຍການໂອນຖ່າຍ ລະບ ບຖານ

ຂ ໍ້ມູນເຊ ງພ ົ້ນທ ີ່ ໃສ່ຄອມພ ວເຕ ທ ີ່ເປັນສ່ວນກາງ ຫລ  ລະບ ບ (NAS) ຖ້າເປັນໄປໄດ້ ແລະ ມ ເງ ີ່ອນໄຂ

ພຽງພ . ແຕ່ຢ່າງໃດກ ໍ່ຕາມ ລະບ ບທ ີ່ພັດທະນາຂ ົ້ນມານ ົ້ ຍັງຖ ວ່າເປັນເຈ ົ້າຂອງລວມ ລະຫວ່າງ ນັກຄ ົ້ນຄ້
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ວາ ແລະ ຜູ້ເຂ ົ້າຮ່ວມ ເພາະວ່ານກັຄ ົ້ນຄ້ວາ ຍັງຕ້ອງໄດ້ທໍາການວິເຄາະ ແລະ ປະ ເມ ນປະສິດທິພາບ ເພ ີ່ອ
ປະກັບໃສ່ຫ ວບ ດຈ ບຊັົ້ນ . 

14) ການຕ ພ ມຜ ນການຄ ົ້ນຄວ້າວໃິຈ 

1) ທັງສອງຝ່າຍ ເອກະພາບຮັບຮູເ້ຖ ງຄວາມສໍາຄັນຂອງການຕ ພມິຫ ວບ ດຄ ົ້ນຄ້ວາ ໃນເວລະສານວິຊາ 
ການ  ,ຮູບໃບໃດໜ ີ່ງ ທ ີ່ເໝາະສ ມ ແລະ ການອໍານວຍຄວາມສະດວກເວັບໄຊທາງການສຶກສາ ຫລ   
ໃຫ້ນັກສຶກສາ ໄດ້ນໍາສະເໜ  ບ ດວິທະຍານິພ ນ ໂດຍປາສະຈາກການລ່າຊ້າ.  

2) ຖ້າການຄ ົ້ນຄ້ວາວິໃຈ ຈະຖ ກຕ ພ ມຮ່ວມ  ,ບສ່ວນຂອງການຄ ົ້ນຄ້ວາການປະພັນ ແລະ ການປະກອ ວິ
ໃຈ ຈະຖ ກກໍານ ດຕາມມາດຕະຖານດ້ານການສຶກສາ ແລະ ການຈັດຕັົ້ງປະບັດຜ່ານມາ. ຈໍາເປັນ ຕ້ອງມ 
ການອ້າງອ ງຢ່າງແທດເໝາະ ໃຫ້ກັບການປະກອບສ່ວນຂອງແຕ່ລະຝ່າຍ.     

3) ແຕ່ຖ້າກ ລະນ ທ ີ່ ການຄ ົ້ນຄ້ວາວໃິຈ ຈະບ ໍ່ຖ ກຕ ພ ມຮ່ວມ ,ຝ່າຍຈະຕ ພິມ ຕ້ອງໄດ້ແຈ້ງອ ກຝ່າຍໜ ີ່ງ ເປັນ

ລາຍລັກອັກສອນ 30 ວັນ ພອ້ມດ້ວຍເນ ົ້ອໃນ ແລະ ບ ດຄັດຫຍ ໍ້ຂອງການຄ ົ້ນຄວ້າທ ີ່ຈະຕ ພ ມ, ເພ ີ່ອ

ເປັນການເປີດໂອກາດໃຫ້ອ ກຝ່າຍມ ເວລາທ ບທວນເນ ົ້ອໃນ ແລະ ສັບສ ນທາງປັນຍາ ເຊ ີ່ງອາດ ຈະຖ ກ
ຕ ພ ມລ ງໃນເນ ົ້ອໃນ ແລະ ບ ດຄັດຫຍ ໍ້ຂອງການຄ ົ້ນຄວ້າດັັ່ງກາ່ວ. 

15) ການຍ ກເລ ກສນັຍາ  
ຝ່າຍໃດຝ່າຍໜ ີ່ງ ມ ສິດທ ີ່ຈະຍ ກເລ ກສັນຍາສະບັບນ ົ້ ເຊ ີ່ງໝາຍຄວາມວ່າເປັນອັນສ ົ້ນສ ດພັນທະ ແລະ ການ
ເຂ ົ້າຮ່ວມການຄ ົ້ນຄ້ວາວິໃຈນ ົ້ ໂດຍແຈ້ງກ່ອນລ່ວງໜ້າ 5 ວັນ  ແບບເປັນລາຍລັກອັກສອນ ເຊ ີ່ງອາດ ຈະໃຫ ້
ຫລ  ບ ໍ່ໃຫ້ເຫດຜ ນຂອງການຂ ຍ ກເລ ກສັນຍາ  .ໝາຍຄວາມວາ່ຈະ ສ ົ້ນສ ດພັນທະ ແລະ ຜ ນສັກສິດ ທັງໝ ດທ ີ່
ມ  ຮອດພຽງແຕ່ມ ົ້ແຈ້ງຍ ກເລ ກສັນຍາ. 
ຂ ໍ້ມ ນຕດິຕ ໍ່: 

ທມິງານຄ ົ້ນຄວ້າ 

• ທ່ານ ດຣ ແບຼດລ ີ່ ເຄດສ - ອາຈານທ ີ່ປຶກສາຕ ົ້ນຕ  Bradley.case@aut.ac.nz, ໂທລະສັບ 09-9219999 ຕ ໍ່ 
5231 

• ທ່ານ ກາຼແຮມ ຮ ນຄລບິ - ອາຈານທ ີ່ປຶກສາສໍາຮອງ Graham.hinchliffe@aut.ac.nz, ໂທລະສັບ 09-

9219999 ຕ ໍ່ 9627 

• ທ່ານ ກອງແກ້ວ ສ ວໄິລ - ນັກຄ ົ້ນຄ້ວາ Kongkeo.s@gmail.com, ໂທລະສັບ: +85620-55552719 (ເບ 
ລາວ) 

ເຮ ອນເລກທ ີ່ 11 ຖະໜ ນນ ເກ າ, ເຂດອ ເດນເທ ເຣດສ, ເມ ອງໂອກແລນ, ປະເທດນ ວຊ ແລນ 1021 (ທ ີ່ຢູ່
ປະເທດນ ວຊ ແລນ) 
ບ້ານສ ສະຫວາດ, ຖະໜ ນທ ັ່ງສ້າງນາງ, ເມຶອງຈັນທະບູລ , ນະຄອນຫລວງວຽງຈັນ, ສປປລາວ (ທ ີ່ຢູ່ປະເທດລາວ) 

 

ທມິງານຜູເ້ຂ ົ້າຮວ່ມ 

• ທ່ານ ສ ມຫວັງ ແກ້ວດາລາ - ພະນັກງານວິຊາການ ຂະແໜງຄູ້ມຄອງ ແລະ ພັດທະນາທ ີ່ດິນກະສິກໍາ 
• ທ່ານ  .ໄຊຍະສິດ  - ພະນັກງານວິຊາການ ຂະແໜງປ່າໄມ ້  

mailto:Bradley.case@aut.ac.nz
mailto:Graham.hinchliffe@aut.ac.nz
mailto:Kongkeo.s@gmail.com
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ໂດຍມ ພະຍານຈາກທງັສອງຝ່າຍເຂ ົ້າຮ່ວມເປັນສັກຂ ພ ຍານ  ,ເພ ີ່ອເຮັດໃຫ້ສັນຍາເຊັນສັນຍາ ທັງສອງຝາ່ຍຈ ີ່ງຕ ກລ ງ

ສະບັບນ ົ້ມ ຜ ນສັກສິດ ນັບແຕ່ວັນທ ີ່ທ ີ່ລ ງລາຍເຊັນ .  

ເຫັນດ  ຕ ກລ ງ ແລະ ເຊນັສນັຍາ : 

ນກັຄ ົ້ນຄວ້າ - ທ່ານກອງແກ້ວ ສ ວິໄລ 

(ລາຍເຊັນ) 

 

 

ວັນທ ີ່……………………………… 

ຜູເ້ຂ ົ້າຮວ່ມ – ທ່ານ. ສ ມຫວງັ ແກ້ວດາລາ - 

ພະນກັງານວຊິາການ ຂະແໜງຄູມ້ຄອງ ແລະ 

ພດັທະນາທ ີ່ດນິກະສກິາໍ 

+85620-56658777 

 

ວັນທ ີ່……………………………… 

 

 

 

ຜູເ້ຂ ົ້າຮວ່ມ – ທ່ານ  .ໄຊຍະສິດ - ພະນັກງານວິຊາ

ການ ຂະແໜງປາ່ໄມ ້ 

+85620-55175152 

 

ວັນທ ີ່………………………………… 
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ພະຍານ : 

ຊ ີ່:  

(ລາຍເຊັນ ແລະ ອ ງກອນບອ່ນເຮັດວຽກ) 

 

 

ວັນທ ີ່……………………………… 

ຊ ີ່:  

(ລາຍເຊັນ ແລະ ອ ງກອນບອ່ນເຮັດວຽກ) 

 

 

ວັນທ ີ່…………………………………… 
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Appendix E: Test scenarios 

Testing scenario  Scenario-based performance testing 

DALAM, MAF, Vientiane, LA 

 

❖ Scenario 1: measuring the 
improvements over the 
current practice.  

I. Standard GIS operations 
1. GUI geometry editing directly from the database 

via QGIS 3.6 
2. Perform standard spatial operation such as merge, 

union, clip, dissolve. 

 

II. Testing spatial query and analysis for specific 
tasks: 

1. Calculate the statistics of village land-use 
management plans/land cover data, 3 forest 
categories (3FC) and export into tabular format. 

2. Perform spatial analysis such as spatial correlation, 
spatial clustering heatmap.  

3. Perform spatial join between land-use/land cover 
and land classes table 

❖ Scenario 2: testing new 
functionality.   

III. Testing spatial queries between multiple spatial 
dataset.  

3.1 List all the village locations in relation to the 
management zones of the 3FC (national 
conservation, protection and production 
forest).  

3.2 Calculate statistics of villages which has 
completed land-use management plan in 
comparison with the 3FC. 

3.3 Locate and summarise the upland agriculture 
area for village clusters which have relative 
risks to deforestation, comparing with the 
digitized upland cultivation area to monitor 
their conformance to the land-use 
management plans. 

IV. Testing queries between spatial and non-spatial 
data.  

4.1 Find the villages with highest quantity of 
agroforestry products harvesting for a 
particular region (district, province), sort them 
by income and quantity; and display their 
location on the map.  

4.2 Find the villages of a particular region based on 
socio-economic, agroforestry and demographic 
statistics. For example, population living in 
poverty, high number of unemployed 
individuals, high population density, etc. and 
display their location on the map. 
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Appendix F: PSEUDO Code to guide writing SQL codes that could address the scenario-

based evaluations.  

 Scenario 1:  Performance measurement 

1 Getting things ready.  

 

 

• Import relevant libraries  

• Use psycopg2 for database connection – 
connect to postgres database  

• List all existing databases.  

• Create if a database named 
“spatial_database ” using if not exists 
function; 

• Create schemas to store all relevant 
shapefiles. 

• Use DB Manager on QGIS (GUI) to import 
tables into respective schemas.  

2 Standard GIS operations • Editing/create features with datasets 
connected to remote database  

• Perform standard spatial operations 
(merge, clip, dissolve)  

3 Testing standard spatial 
query and analysis 

List all the village locations in 
relation to the management 
zones of the 3FC (national 
conservation, protection and 
production forest).  

 

• Perform spatial join to obtain the number 
of villages within a particular forest area.  

• Select NPA name, zone name and village 
name From NPA table and village location;  

• Join NPA using ST_Contains (geometry) 

4 Calculate statistics of villages 
which has completed land-use 
management plan in comparison 
with the 3FC. 

 

• Select CLUFC and FLUMZ overview, village 
name, From LULC and sort the following 
land typology; 

(1) Fixed agriculture 
(2) Upland agriculture 
(3) Forestry land  
(4) Other land  

❖ Do the same for land-use zoning features. 

• Select CLUFC and FLUMZ, FROM LULC JOIN 
FLUMZ-join-table; 

 Scenario 2:  ❖ Performance measurement 

5 Locate and summarise the 
upland agriculture area for 
village clusters which have 
relative risks to deforestation, 
comparing with the digitized 
upland cultivation area to 

• Select CLUFC and FLUMZ overview, village 
name, From LULC and sort the following 
land typology; 

(5) Fixed agriculture 
(6) Upland agriculture 
(7) Forestry land  
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monitor their conformance to 
the land-use management plans 

(8) Other land  

❖ Do the same for land-use zoning features. 

• Select CLUFC and FLUMZ, npa_name, 
FROM LULC                                                      
JOIN NPA WHERE ST_DISTANCE  

6 Find the villages with highest 
quantity of agroforestry 
products harvesting for a 
particular region (district, 
province), sort them by income 
and quantity; and display their 
location on the map.  

• Select village name, NTFP FROM village 
location INNER JOIN SE.NTFP on vil_code 
WHERE sorting quantity GROUP BY village 
name ORDER BY NTFP quantify.  

7 Find the villages or region based 
on socio-economic/demographic 
census data. E.g poverty, 
unemployment rate, etc.  

• Select village name, NTFP FROM village 
location INNER JOIN SE.NTFP on vil_code 
WHERE sorting quantity GROUP BY village 
name ORDER BY NTFP quantify. 

8 Locate and summarise the 
upland agriculture area for 
village clusters which have 
relative risks to deforestation, 
comparing with the digitized 
upland cultivation area to 
monitor their conformance to 
the land-use management plans 

• Select village name, CLUFC/FLUMZ FROM 
LULC JOIN NPA village location.  
WHERE ST_CONTAINS AND ST_DISTANCE.  

 

SQL Codes developed for the performance evaluations.   

# Create Indexing using GIST (Generalised Search Tree) scheme for all geometric features that 
were part of the scenario-based testing 

CREATE INDEX spatial_indexing 

ON forestry.national_conservation 

USING GIST (geom); 

Using this function to perform the rest of features.  

# Scenario 1 

- List the village locations in relation to the 3FC  

• Get total number of villages in relation to any given three forest category (3FC) 

SELECT COUNT(a.geom) 

FROM admin.vil_location AS a 

JOIN forestry.national_conservation AS b  

ON ST_Within(ST_Transform(a.geom, 32648), ST_Transform(b.geom, 32648)); 

Or – to list the village names  

SELECT a.vname, a.village 

FROM admin.vil_location AS a 

JOIN forestry.national_conservation AS b  

ON ST_Within(ST_Transform(a.geom, 32648), ST_Transform(b.geom, 32648)); 
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• List village or get total number of villages within a specific national protected area (E.g 
Namha NPA) and export into a new table  

SELECT a.vname, a.village, a.geom, b.lao_name, b.eng_name INTO 
forestry.village_namha_npa 
FROM admin.vil_location AS a 
JOIN forestry.national_conservation AS b  
ON ST_Within(ST_Transform(a.geom, 32648), ST_Transform(b.geom, 32648)) 
WHERE b.eng_name = 'Namha'; 
 

• List village or get total number of villages within a specified NPA and respective 
management zone.  

SELECT a.vname, a.village, a.geom, b.eng_name, c.zone, c.name_lao  
FROM admin.vil_location AS a 
JOIN forestry.national_conservation AS b  
INNER JOIN forestry.npa_mgt_zone AS c USING (npa_id) 
ON ST_Within(ST_Transform(a.geom, 32648), ST_Transform(c.geom, 32648)) 
WHERE c.npa_id = 'npa12' AND c.zone = 'TPZ'; 

 

#Scenario 2 

- Find the villages with highest quantity of agroforestry products harvesting for a particular 
region (district, province), sort them by income and quantity; and display on the map. 

• List village according to highest quantity of NTFP and income,  

SELECT v.vname, v.village, v.geom, n.ntfp_laoname, n.sci_name, n.unit, 
n.qty_total, n.price_all 
FROM admin.vil_location AS v 
INNER JOIN se.se_ntfp AS n ON n.vil_code = v.vil_code 
WHERE n.qty_total IS NOT NULL AND n.price_all IS NOT NULL  
GROUP BY v.vname, v.village, v.geom, n.ntfp_laoname, n.sci_name, n.unit, n.qty_total, 
n.price_all 
ORDER BY n.qty_total DESC, n.price_all DESC, v.vname; 
 

• List village according to status and its percentage of aquatic species, except the records 
that contain null values  

SELECT v.vname, v.village, v.geom, a.species_laoname, a.species_engname,  
a.status_la, a.status_percent, a.reason_la 
FROM admin.vil_location AS v 
INNER JOIN se.se_aquatic AS a ON a.vil_code = v.vil_code 
WHERE a.status_la IS NOT NULL AND a.status_percent IS NOT NULL  
GROUP BY v.vname, v.village, v.geom, a.species_laoname, a.species_engname,  
a.status_la, a.status_percent, a.reason_la 
ORDER BY a.status_percent DESC, v.vname; 
 

• List village according to highest quantity of income 

SELECT v.vname, v.geom, SUM(income.sell_rice) AS total_rice_sale,  
SUM(income.sell_fish) AS total_fish_sale, SUM(income.other_produce) AS 
total_other_produce_sale, SUM(income.sell_ntfp) AS total_ntfp_sale, 
SUM(income.sell_charcoal) AS total_charcoal_sale, SUM(income.sell_wood) AS 
total_wood_sale, SUM(income.handicratf) AS total_handicraft_income, 
SUM(income.business) AS total_business_income, SUM(income.labour) AS 
total_labour_income, SUM(income.salary) AS total_salary_income, SUM 
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(income.others) AS total_other_income, SUM(income.from_overseas) AS 
total_overseas_income 
FROM admin.vil_location AS v 
INNER JOIN se.se_income AS income ON income.vil_code = v.vil_code 
GROUP BY v.vname, v.geom 
ORDER BY v.vname ASC; 

• List village according to highest quantity of population (major ethnicity, population, 
workforce, rice requirement and livestock) 

SELECT v.vname, p.vil_code, SUM (p.tot_mem) AS totalpop, SUM (p.lab_main) AS 
totalmainlabor, SUM (p.lab_2nd) AS totalseclabor, mode () WITHIN GROUP (ORDER BY 
p.ethnic_hus_lao) AS mainethnicity, mode () WITHIN GROUP (ORDER BY 
p.occu_main_lao) AS mainoccupation, mode () WITHIN GROUP (ORDER BY 
p.occu_2nd_lao) AS secondaryoccupation, mode () WITHIN GROUP (ORDER BY 
p.rice_def_kg) AS ricerequirement_kg 
FROM admin.vil_location AS v 
RIGHT JOIN se.se_population AS p USING (vil_code) 
GROUP BY v.vname, p.vil_code 
ORDER BY v.vname; 

• List village according to highest quantity of wildlife – return significant species and their 
status which are currently being consumed in the village, more than 55 household in 
the village.  

SELECT v.vname AS VillageName, v.geom, w.species_laoname AS species_in_lao, 
w.forest_type AS as_found_inforest, w.no_hh_using AS totalHH_using, w.status_lao AS 
current_status 
FROM admin.vil_location AS v 
JOIN se.se_wildlife AS w USING (vil_code) 
WHERE w.no_hh_using >= 50 
GROUP BY v.vname, v.geom, w.species_laoname,w.forest_type, w.no_hh_using, 
w.status_lao 
ORDER BY v.vname; 

• List village according to highest quantity of wood 

SELECT v.vname AS VillageName, w.species_laoname AS species_in_lao, w.sci_name AS 
species_scientific_name, w.no_hh_use AS total_hh_using, w.unit AS unit, w.qty_all AS 
total_quantity, w.price_all AS total_wood_income, w.as_found_inforest AS 
as_found_inforest 
FROM admin.vil_location AS v 
JOIN se.se_wood AS w USING (vil_code) 
WHERE w.no_hh_use >= 50 
GROUP BY v.vname, species_in_lao, species_scientific_name, w.no_hh_use, unit, 
total_quantity, total_wood_income, as_found_inforest 
ORDER BY v.vname; 

 
# Calculate statistics of villages which has completed land-use management plan in comparison 
with the 3FC. Summarise village land-use statistics of four major land typology based on 
respective province/district  

• Summarise FLUMZ and CLUFC data and sort by district (do the same for CLUFC) 

SELECT flum.overview_c AS Land_typology,  
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 flum.d_name_lao AS District_Name, SUM(ROUND(flum.area_ha)) AS AreaFLUM_Ha, 

COUNT(flum.subcatz_id) AS No_of_PlotFLUM 

FROM lulc.lp_flumz AS flum 

GROUP BY District_Name, Land_typology 

ORDER BY District_Name; 

• Summarise FLUMZ and CLUFC data and sort by province (do the same for CLUFC) 

SELECT flum.overview_c AS Land_typology,  

 flum.p_name_lao AS Province_Name, SUM(ROUND(flum.area_ha)) AS AreaFLUM_Ha, 

COUNT(flum.subcatz_id) AS No_of_PlotFLUM 

FROM lulc.lp_flumz AS flum 

GROUP BY Province_Name, Land_typology 

ORDER BY Province_Name; 

• Determine if the village land-use and cover lie within the boundary of the three forest 
categories (3FC)  

SELECT a.lao_name AS npaLaoname, a.eng_name AS npaEngname, b.v_name_lao, 

COUNT(b.v_name_eng), SUM(b.area_ha), b.geom as geomB 

FROM forestry.national_conservation AS a, lulc.ap_clufc AS b 

WHERE ST_Intersects(a.geom, b.geom) 

GROUP BY npaLaoname, npaEngname, b.v_name_lao, geomB; 

• Determine if any particular village land-use and cover lies within the controlled used 
zone (CUZ) or total protected zone (TPZ) boundary of any national protected area (NPA), 
and return those land-use and, total land area, NPA name if the statement is true   

SELECT a.v_name_lao, COUNT(a.v_name_eng), SUM(a.area_ha), a.geom, f.lao_name 
AS npaLaoname, f.eng_name AS npaEngname, f.geom, f.zone 

FROM lulc.ln_clufc AS a, ( 
 SELECT a.lao_name, a.eng_name, b.zone, b.name_lao, b.geom 
 FROM forestry.national_conservation AS a 
 JOIN forestry.npa_mgt_zone AS b USING (npa_id) 
 WHERE a.npa_id = 'npa12' AND b.zone = 'TPZ' OR b.zone = 'CUZ') AS f 
WHERE ST_Intersects(a.geom, f.geom) 
GROUP BY npaLaoname, npaEngname, a.v_name_lao, a.geom, f.zone, f.geom; 

From above query – summarise the total land areas in the four land typology  

SELECT a.overview_c, SUM(a.area_ha), f.lao_name AS npaLaoname, f.zone 

FROM lulc.ln_clufc AS a, ( 

SELECT a.lao_name, a.eng_name, b.zone, b.name_lao, b.geom 

FROM forestry.national_conservation AS a 

JOIN forestry.npa_mgt_zone AS b USING (npa_id) 

WHERE a.npa_id = 'npa12' AND b.zone = 'TPZ') AS f 

WHERE ST_Intersects(a.geom, f.geom) 

GROUP BY a.overview_c, f.zone, npaLaoname; 

 


