


About PhilGEOS 
 
PhilGEOS 2012  will be the very 1st symposium on Geomatics in the Philippines. It is being 

organized by the Department of Geodetic Engineering of the University of the Philippines 

– Diliman  as one of the major activities to commemorate its 75th year founding 

anniversary. To be held in November 2012, PhilGEOS is envisioned to be a major 

gathering of educators, researchers and the industry in the field of Geomatics from 

different parts of the country. 

 

Geomatics is a field of activities which, using a systemic approach, integrates all the means 

used to acquire and manage the spatial data required as part of scientific, administrative, 

legal and technical operations involved in the process of the production and management 

of spatial information[1]. It includes the tools and techniques used in surveying and 

geodesy, photogrammetry and remote sensing, cartography and Geographic Information 

Systems (GIS), hydrography and Global Navigation Satellite Systems (GNSS), and related 

forms of earth mapping[2]. 

 

Although it was only recently that the term “Geomatics” began to emerge in the 

Philippines, history would show that it has played important roles in the production and 

management of spatial information in both the government and private sectors in the 

country in the past decades. In particular, surveying and geodesy became important tools 

in land surveying in the 1950s while in the 1970s and 1980s, the science and technology 

of remote sensing and photogrammetry were introduced as important tools in natural 

resource assessment and mapping. In the 1990s towards the present, the potentials of GIS 

and GNSS together with remote sensing were maximized not only in land administration 

and resource mapping, but also in studying the environment as well as understanding 

disasters and finding ways to mitigate it negative impacts to human lives. The integration 

of Geomatics in undergraduate and graduate education curriculum has also been initiated 

in various higher learning institutions. 
 

 

 

 

[1] Geomatics as defined by the Canadian Institute of Geomatics, from Wikipedia, 

http://www.wikipedia.org/Geomatics 

[2] Also from Wikipedia, http://www.wikipedia.org/Geomatics 
 

http://dge.upd.edu.ph/
http://dge.upd.edu.ph/
http://philgeos2012.wordpress.com/about-philgeos/#_ftn1
http://philgeos2012.wordpress.com/about-philgeos/#_ftn2
http://philgeos2012.wordpress.com/about-philgeos/#_ftnref1
http://philgeos2012.wordpress.com/about-philgeos/#_ftnref2
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Application of Land Administration Domain Model to 
Recognition of Indigenous Rights in the Philippines 

 

Aranas, R.K.D., Gonzalez, R.M., Balicanta, L.P., and Rada, W.M. 

Department of Geodetic Engineering 
University of the Philippines, Diliman, Quezon City 1101 
rk.aranas@gmail.com 

 

 

Abstract 

The United  Nations acknowledged the importance of  protecting  indigenous  property  
rights in their Declaration on the Rights of Indigenous Peoples. In 1987, a revised 
Philippine Constitution also recognised the ancestral land rights of indigenous people, 
and, those rights finally became law in the Indigenous Peoples Rights Act of 1997. 
However, current land administration information systems still do not accommodate 
these rights.  

This paper presents the customization of an international standard data model to 
accommodate the land rights of indigenous peoples in the Philippines. The Land 
Administration Domain Model is used as base data model. The  existing  legislation  is  
examined  for  its  land  administration  aspects  and  corresponding  spatial  dimensions  
in order to  produce  a  custom model applicable to indigenous rights as defined by the 
IPRA . User requirements were identified from the examination of the literature regarding 
the  background and current situation of ancestral lands and indigenous rights. A 
comprehensive model of relationships and constraints was then produced from those user 
requirements.  Instance level diagrams were also produced to demonstrate how the 
customized model can answer specific, expected situations on the ground. 

Keywords: Land Administration, Modeling 
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Abstract 

Aboveground biomass is a good measure for forest and ecosystem management. Our 
changing climate and forests are vitally related. Forests sequester carbon dioxide, the 
most abundant (55%) GHGs discharged in the atmosphere, through photosynthesis. 
However, forests can also be source of GHGs when they are cut or burned. High volume of 
GHGs discharged in the atmosphere is one of the reasons of our changing climate. Many 
research and conferences are held around the globe to properly address this global 
problem and they found out that forests, specifically tropical forests, are accounted for 
80% of the world’s forest to sequester carbon. Aboveground biomass estimation is the 
first step and can be translated later to carbon sequestration potential. However, 
conventional methods of aboveground biomass estimation are labor intensive that is why 
many research tried other estimation methods. This study used remote sensing to 
estimate aboveground biomass of Boso-boso subwatershed of Antipolo, Rizal having an 
area of 11,922 hectares. Using a calibrated SPOT5 multispectral and existing aboveground 
biomass data with the same acquisition year (2008), we were able to derive seven (7) 
linear equations using the Normalized Difference Vegetation Index (NDVI) and Soil-
Adjusted Vegetation Index (SAVI) as variables. The NDVI gave the highest R-squared 
(0.8967) with the equation y = 483.74x – 288.29 and used to produce and estimate the 
aboveground biomass of the study area. It was therefore concluded that NDVI is a good 
biomass estimator. Total aboveground biomass of the study area was estimated 1.12 M 
tons with an average of 99.23 t/ha and ranged from 0.72-156.12 t/ha. An aboveground 
biomass map of the study area was produced which should be subjected to ground 
validation to assess its accuracy. Also, this study is only limited to the study area. Further 
studies on other locations might produce different results but these are first steps in 
generalizing biomass equations. Therefore, we recommend that similar studies should be 
made in different locations, in different regions and this study can be a good baseline.
  

Keywords: Biomass, SPOT5, Carbon, NDVI, SAVI 
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Abstract 

Aboveground biomass is a good measure for forest and ecosystem management. Our 
changing climate and forests are vitally related. Forests sequester carbon dioxide, the 
most abundant (55%) GHGs discharged in the atmosphere, through photosynthesis. 
However, forests can also be source of GHGs when they are cut or burned. High volume of 
GHGs discharged in the atmosphere is one of the reasons of our changing climate. Many 
research and conferences are held around the globe to properly address this global 
problem and they found out that forests, specifically tropical forests, are accounted for 
80% of the world’s forest to sequester carbon. Aboveground biomass estimation is the 
first step and can be translated later to carbon sequestration potential. However, 
conventional methods of aboveground biomass estimation are labor intensive that is why 
many research tried other estimation methods. This study used remote sensing to 
estimate aboveground biomass of Boso-boso subwatershed of Antipolo, Rizal having an 
area of 11,922 hectares. Using a calibrated SPOT5 multispectral and existing aboveground 
biomass data with the same acquisition year (2008), we were able to derive seven (7) 
linear equations using the Normalized Difference Vegetation Index (NDVI) and Soil-
Adjusted Vegetation Index (SAVI) as variables. The NDVI gave the highest R-squared 
(0.8967) with the equation y = 483.74x – 288.29 and used to produce and estimate the 
aboveground biomass of the study area. It was therefore concluded that NDVI is a good 
biomass estimator. Total aboveground biomass of the study area was estimated 1.12 M 
tons with an average of 99.23 t/ha and ranged from 0.72-156.12 t/ha. An aboveground 
biomass  
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map of the study area was produced which should be subjected to ground validation to 
assess its accuracy. Also, this study is only limited to the study area. Further studies on 
other locations might produce different results but these are first steps in generalizing 
biomass equations. Therefore, we recommend that similar studies should be made in 
different locations, in different regions and this study can be a good baseline.  

Keywords: Biomass, SPOT5, Carbon, NDVI, SAVI 
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Geographic Information System (GIS) in Spatial 
Assessment among Local Government Units:  Political-
Financial Dimensions 

 

Munez, J.L. 

National College of Public Administration and Governance 
University of the Philippines 
jomunezupdiliman@yahoo.com 

Abstract 

The paper intends to assess and analyze the political and financial dimensions in the 
wider adoption of geographic information systems (GIS) among local government units 
(LGUs) in the Philippines.   A review of relevant literature regarding GIS in spatial 
assessment in its myriad of applications in local government governance revealed the 
non-popular application of GIS (Tongco, 2011).  This current study focuses on the state of 
political awareness regarding the benefits of GIS in planning and development.  
Mechanisms for political empowerment at the barangay level will have to be pursued.  
Furthermore, different financial options will be presented in order to finance the GIS 
development and implementation among LGUs.  Any capacity building activities will 
proceed only when the political-financial aspects of project development has been 
understood and accepted by more local government executives. 

Keywords: GIS, Political Empowerment, Financial Feasibility, Capacity Building 
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Abstract 

A geographic information system (GIS)-based map was developed to determine the 
changes in the aboveground biomass of a previously logged-over forest over a 25-year 
period. The study area which has been logged-over was converted into an industrial tree 
plantation in 1982. The GIS-based model of Magcale-Macandog et al. (2006) developed to 
spatially predict the aboveground biomass of secondary forests in the Philippines was 
modified to predict aboveground biomass of the industrial tree plantation area. A 
comparison between the aboveground biomass estimates of 1982 and 2007 was done to 
determine the potential of plantation management in increasing forest biomass.  The 
reliability of GIS-generated maps of aboveground biomass was validated using inventory 
data gathered in 1982 and 2007. The study demonstrated the potential of using GIS as a 
tool in estimating aboveground biomass and in improving biomass estimates from forest 
plantations.  

Keywords: GIS-based map, aboveground biomass, industrial tree plantations 
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Land Cover Classification Using SAR Imagery and Site 
Suitability Analysis of the Magat Watershed in Support to 
the National Greening Program 

 

Umbrero, R., Ricana, M. and Dalde, S.E. 
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maricana@gmail.com 

 

 

Abstract 

Last year, the Philippine Government started the National Greening Program (Executive 
Order No. 26), where various government agencies are tasked to plant 1.5 billion trees by 
2016, covering 1.5 million hectares of forestland, mangrove and protected areas, ancestral 
domains, reservations, urban areas, mine sites, river and stream banks, and other public 
areas. Among the aims of the program is the “sustainable management of natural 
resources through resource conservation, protection and productivity enhancement”. 

Remotely-sensed imageries play an important role as a source of baseline information 
which are needed in identifying priority areas suitable for the NGP. Radar data is used for 
this research due to its capability to penetrate through clouds, and because it is not 
affected by atmospheric conditions.  In the case of the Magat Watershed, it is perennially  
cloud covered, thus limiting the use of optical sensors. 

The objectives of this paper are the following: first, to generate a land cover classification 
map of the Magat watershed  using synthetic aperture radar(SAR) data; second, to identify 
suitable areas according to set of parameters identified by the National Greening program; 
and third, to recommend an area prioritization scheme of the said watershed. 

Keywords: National Greening Program, radar, SAR, site suitability, land cover 
classification 
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Abstract 

Climate change is projected to exacerbate the threats facing biodiversity worldwide such 
as habitat fragmentation and human-induced changes to the landscape. Among the 
ecosystems that will be greatly affected are the forests. In the Philippines, threats to 
vulnerable forest tree species have been exacerbated as well by limited research on their 
habitat particularly on projections ofthe impacts of climate change. 

This study aimed to predict habitat suitability for selected threatened forest tree species 
and evaluate the consequences of climate change on spatial distribution of their habitat. It 
was designed to create spatial maps describing forest trees habitat suitability. The study 
mainly utilized Geographic Information System (GIS) and a machine learning algorithm 
called maximum entropy distribution modeling or Maxent. 

The presence data for selected threatened forest tree species and environmental data such 
as elevation, soil, climate, and slope were processed and analyzed spatially using ArcGIS 
before using them as input to the Maxent model. Specifically, ArcGIS was used to convert 
all variables to overlapping ASCII rasters as the format required by Maxent. Maxent 
operates by establishing a relationship between a species’ known range and 
environmental variables within that region and then usingthis relationship to identify 
other regions the species may inhabit or to protect potential range shifts. 

The data we used were from multiple sources such as Global Biodiversity Information 
Facility (GBIF), legacy literature of biodiversity, peer-reviewed journals, technical reports 
and biodiversity surveys for forest tree occurrences; WorldClim, Food and Agricultural 
Organization, and Consultative Group on International Agricultural Research for  
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environmental data. We also developed multiple climate trend scenarios for the 
Philippines at the monthly time scale for precipitation, maximum and minimum 
temperature and derived bioclimatic variables from these parameters. The bioclimatic 
variables are biologically more meaningful to define eco-physiological tolerances of a 
species. 

The Maxent model predicted potential habitat distribution map for selected threatened 
forest tree species. The approach we used here promises to be an effective and useful tool 
for biodiversity conservation, monitoring and management. However, further 
improvements are recommended to refine model selection and the quality of the 
environmental data. 

Keywords: Maxent, habitat suitability, spatial modeling, threatened forest trees, climate 
change 
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Abstract 

This paper presents the validation of monthly precipitation estimate from Tropical 
Rainfall Measuring Mission Multisatellite Precipitation Analysis (TMPA)—3B43 product 
with the Philippine Atmospheric, Geophysical and Astronomical Services Administration 
(PAGASA) rain gauge measurements obtained from different ground stations around the 
Philippines for the period 1998–2012. This study aims to quantify the accuracy of TMPA-
3B43 product over the Philippines, which is archipelagic in nature with complex 
topographic terrain and has regional microclimates. Validation of the 3B43 precipitation 
product with the ground data at a regional scale would contribute to the proper 
interpretation of satellite data, which could be more useful in future studies given its 
comprehensive spatial coverage. Statistical analyses were performed at different 
categories: ground station location, climate zone, season, and elevation.  Results show 
varying degree of correlation between the satellite product and rain gauge data over the 
said categories, but with an overall general agreement. These imply the potential value of 
the precipitation estimate from 3B43 in Philippine climate studies and its applications.
  

Keywords: TRMM, Precipitation, Climate 
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Abstract 

A geoportal is a web-based information management system for geospatial information. 
Given the rising relevance of today's location-sensitive events, a sound, accessible, secure, 
reliable and useable spatial information management system is of utmost importance. 
Multidisciplinary and multistakeholder studies are known to benefit from geoportal 
systems. 

This paper presents the initial development stages and a prototype geoportal for the UP 
Department of Geodetic Engineering. This Geoportal is created using Geonode - a free and 
open source software (FOSS) that makes it possible to create, share and use geospatial 
data through multiple systems. This setup may be expanded for organizations requiring 
similar geospatial information management systems.  

Keywords: Geoportal, Geoinformatics, GIS 
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Abstract 

OpenStreetMap (http://openstreetmap.org) is a worldwide crowd-sourced mapping 
project that aims to create the world’s most complete, up-to-date, and accurate general-
purpose digital map of the world that is also freely licensed. OpenStreetMap is bringing 
into mapping the same volunteerism and free/open ethos that has made Wikipedia the 
world’s largest and most popular encyclopedia. 

OpenStreetMap users contribute to the global dataset by collecting traces using GPS 
loggers, by tracing from geo-rectified satellite imagery, and by inputting attributes like 
street names and routing restrictions based on on-the-field survey and local knowledge. 
The data is stored in a database using a simplified topological data model consisting of 
nodes, ways, and relations, and attribute data is recorded using a flexible tagging system 
with an ontology determined through user consensus. 

OpenStreetMap was started in 2004 in the United Kingdom and was borne out of the 
frustration of ordinary citizens in obtaining map data that can be freely used by any 
person for any purpose. From then on, OpenStreetMap grew to become a worldwide 
project with thousands of users editing the map database every month. 

OpenStreetMap’s data, maps, and technologies are used by many entities, from 
government agencies like the White House, U.S. Geological Survey, and the TriMet office of 
Portland, Oregon, to commercial companies like Apple, foursquare, and Yahoo!’s Flickr. In 
the field of humanitarian and disaster relief, OpenStreetMap has provided the maps that 
aided relief workers in the wake of the 2010 Haiti earthquake, and OpenStreetMap has 
mapped Kibera, Nairobi, one of Africa’s largest slum areas. 

However, given the crowd-sourced characteristic of OpenStreetMap, can the project’s data 
be trusted to be accurate? While most of the world in OpenStreetMap is incomplete or 
inaccurate, the amateur nature of OpenStreetMap is not a hindrance to the project’s long-
term growth in terms of completeness and quality. A 2009 study at the University College 
London has concluded that “[OpenStreetMap] quality [in England] is beyond good enough 
[and] can be used for a wide range of activities.” A 2010 University of Heidelberg study 
that compared OpenStreetMap data in Germany with Tele Atlas concluded that “the 
amount of data collected by volunteers in Germany has been tremendous and will cause 
OpenStreetMap to pass Tele Atlas in the near future in the total length of all street 
network data.” 
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In the Philippines, OpenStreetMap is very active with Filipinos and foreigners helping to 
map the country’s 7,000-plus islands. Compared to countries like the United Kingdom and 
Germany, where OpenStreetMap is already quite mature, the Philippines still has a very 
large room for growth. Nevertheless, users in the Philippines have already mapped more 
than 100,000 kilometers of roads, added the outlines of more than 50,000 buildings, and 
marked the locations of more than 50,000 points of interest (POIs). 

The growth and potential of OpenStreetMap is such that it cannot be ignored by 
practitioners in the geomatics field. GIS professionals and geographers should learn to be 
familiar with OpenStreetMap and to even consider becoming contributors, helping to 
build the world’s largest geographical database.  

Keywords: crowd-sourced, volunteer, free, open-source, neogeography 
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Abstract 

High – accuracy measurements are required to most of the users of Global Positioning 
System (GPS) satellites, but there exists sources of range and range-rate errors that cannot 
be easily eliminated. This study aims to investigate the results of the application of the 
Klobuchar model in the Philippines to analyze if the model can effectively be used to 
minimize the ionospheric effect on GPS observations. Furthermore, an analysis of the 
effects of ionospheric scintillation is applied, since the study area is located within the 
equatorial region. The output of the study is an automated calculation application that 
follows the Ionospheric Correction Algorithm for the Single-Frequency GPS User, as 
introduced by the said model. This application aims to calculate the effects of the 
ionosphere to single – frequency GPS observation. The input of the application is a RINEX 
file (observation data). The application reads the carrier phase, applies the ionospheric 
correction and produces a corrected RINEX file (observation data) that can be processed 
using GNSS Solutions. Two sets of observation of the same point using differential 
positioning were processed to compare whether the computed position using the 
corrected RINEX data is close to the assumed true value of the control point, which, in this 
case, is MMA 39, located at 1620828.716 N, 506285.109 E (PRS 92 Grid Coordinates). 
Results and analysis of the study includes the coordinates extracted from the corrected 
RINEX file being closer to the assumed true value. Upon further analysis, the statistical 
testing results indicated that the corrected values are acceptable with respect to the 
assumed true value despite the greater standard deviation of the eastings component, 
which can possibly be caused by the ionospheric scintillation which affected the GPS 
observations on the fieldwork process.  

Keywords: Klobuchar model, ionospheric correction, single frequency GPS 
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Abstract 

Global Positioning System (GPS) has become a very useful and important tool in many 
fields. Demand for the use of GPS to track objects has increased over the past few years. 
But even with the current technology, canopy environment provides difficulty in GPS data 
collection. This study aims to assess and compare the performance of single and dual 
frequency GPS under canopy environments by measuring their position precision and 
data update frequency or continuity data assessment. Kinematic measurements were 
done on UP Sunken Garden where in observation in open field area and under tree 
canopies were possible. Two different GPS were used, the EPOCH Single Frequency 
receiver and the TOPCON Dual Frequency Receiver. The measurements obtained using 
both single and dual frequencies were observed simultaneously. The continuity of the data 
for the single and dual frequency was compared relative to each other in terms of its 
capacity on receiving data under canopy environment. All in all, as per defined precision 
and continuity for this research, using the dual frequency receiver has a clear edge over 
the single frequency receiver when observing under canopy environments. Though 
observations under canopies can be performed, these are subject to a lot of errors thus the 
resulting residuals are very high hence the applications are limited to the accuracy that 
these observations can give.  

Keywords: GPS, Post-Processing Kinematic, Canopy Environment, Differential Positioning 
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Abstract 

Cadastral database include attribute data related to a cadastral lot. These are dynamic 
data that must be regularly updated due to different events. Management of these changes 
is done by different land agencies such as the DENR-Land Management Sector and Land 
Registration Authority in the Philippines. The changes and updates therefore affect the 
spatial and/or attribute characteristics of the parcels. The most common events affecting 
the spatial characteristics include subdivision or splitting of a cadastral parcel, 
consolidation or merging of parcels, consolidation-subdivision, and boundary adjustment. 
As the updating happens, the topological relationship and integrity should be maintained.  

It is therefore the objective of the research to create a protocol that would help update the 
main cadastral database, dump the previous/historical data to a history layer and 
maintain the topology between parcels and between the history and current layer.  

Keywords: Cadastral Database, protocol, Philippines 
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Abstract 

High-ordered leveling is a requirement to the establishment of vertical controls for 
national networks and project controls. This is done using direct differential technique 
with high precision levels such as spirit, automatic and digital levels. However, the major 
limitation of levels is its inability to move freely across the vertical axis therefore making 
it time consuming and hard especially for sloppy and rugged terrain.  Trigonometric 
leveling or indirect leveling using a total station provides a faster way of establishing 
vertical controls since it can provide measurements beyond 60 meters and vertical angle 
beyond 5 degrees. However, the use of total stations seems to provide low precision and 
accuracy. The research therefore aims to increase the accuracy of the observations from a 
total station in the establishment of vertical controls with the application of systematic 
adjustments on the observations and enhanced field procedures. Systematic corrections 
include the combined Earth’s curvature and refraction, prism marker offset and vertical 
index error. It is also the objective of the research to test the practical applicability of the 
proposed technique in elevation network establishment.  Initial results show that with the 
enhanced procedure and systematic adjustment using least squares at least third order 
accuracy was achieved.  

Keywords: Trigonometric Levelling, Least Squares, Total Stations, Vertical Index Error, 
Prism marker Offset 
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Abstract 

Canine rabies is a worldwide concern especially in Asia and Africa with the Philippines 
being one of the most affected countries. Due to resource limitations, programs to address 
rabies incidence are spread thin and are rendered less effective. PROJECT RABIS attempts 
to address this concern by determining the spatial distribution of bite incidents as well as 
socioeconomic parameters that are correlatable to rabies incidence. Targeted rabies 
control programs coupled with programs geared towards the alleviation of social 
problems may be the key to effective rabies management. PROJECT RABIS had determined 
weak, but positive correlation between rabies incidence and social indicators such as 
Population, Poverty Index, and Tambay Index. Weak correlation may be attributed to 
limited data but this can be addressed by increasing awareness among the populace and 
encourage the reporting of bite incidents.  

Keywords: Canine Rabies, Spatial Database, Dog Bite, Camarines Norte, Tambay Index 
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Abstract 

OSGeo Live is a self-contained bootable DVD, based on the Xubuntu Linux distribution, 
that is pre-installed and pre-configured with many of the best GeoSpatial Open Source 
applications along with sample datasets. 

It also contains documentation about key OGC spatial standards, marketing material for all 
projects, and quickstarts for many. 

The DVD is ideal for handing out at conferences, using in workshops, and trialling a range 
of Open Source Software. 

It can be run from a USB flash drive, installed into a Virtual Machine, or installed onto the 
hard drive. 

This presentation provides an overview of selected applications (such as databases, web 
mapping and web services, desktop applications, various spatial tools and other related 
libraries) installed on the DVD, giving a birds eye view of the breadth of robust GeoSpatial 
Open Source Software. 

(Note: OSGeo Live DVDs will be distributed to those who will attend the presentation.) 

Keywords: OSGeo, free and open source geospatial, FOSS4G 
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Abstract 

Scientific and community-based data about floods in the Philippines are rarely collected 
and analysed in a systematic way. Over the last decades many floods happened, but there 
is almost no documentation about the extent, duration or height of the inundation in many 
parts of the country. Computerized flood modelling can help to close the gap for past 
events and it can provide scenario based predictions for future floods. The most important 
input for flood modelling is a Digital Elevation Model (DEM) of the river basin. 

DEMs can be generated from different sources and some of them are available for free in 
the internet from satellite based global data sets. The generation and utilization for flood 
modelling of different DEMs is discussed here.  

Ideally DEMs should have a vertical precision of 10cm and a horizontal resolution of 
1sqm, but only a very small part of the Philippines is covered with this quality of Light 
Detection And Ranging (LIDAR)-generated data. Until substantial parts of the country are 
covered with high precision DEMs other sources have to be used.  

Topographic maps are among the most common sources for DEMs. For many parts of the 
Philippines the largest scale is 1:50,000 and the contour lines are 20m apart (in some low 
lying areas 5m). With a vertical precision of 5m or less they cannot be utilized for flood 
maps. 1:10,000 scale topo maps have contour lines of 2m. This is still not enough for flood 
modelling. 

Another commonly used source for DEM generation are field data using Global Positioning 
System (GPS), either in standard versions or high precision. The latter provides data 
suitable for flood modelling and was used by GIZ. 

The DEM from the Space Shuttle Radar Topographic Mission (SRTM, Version 3) provides 
data with 1m height precision and 90m pixel size. For a long time there was no good 
alternative to these data and they were widely used. However, in recent years the 
Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) Global 
Digital Elevation Map (GDEM) data became more popular. They are available with nine 
times higher resolution than SRTM (pixel size of 30m) and the latest version of the GDEM 
reduced the errors of the first version considerably. With a vertical resolution of 1m it is 
still sub standard for flood modelling, but in the absense of better data they are more and 
more often used. 
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DEMs are used in Geographical Information Systems (GIS). Standard GIS programs can 
also generate DEMs from contour lines or GPS data. GIS is also used for further corrections 
like eliminating errornious sinks. 

In the experience of GIZ the ASTER-GDEM requires some corrections but can be utilized 
for flood modelling. In combination with GPS generated data (mostly cross sections of 
rivers and adjessent areas) an acceptable DEM can be generated and used for flood 
modelling. The flood model for the Pagsangaan River in Leyte provides more detailed and 
reliable data than previously available flood susceptibilty or hazard maps. 

Keywords: Digital Elevation Model, Flood Model 
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Abstract 

In February 2006, the worst landslide in the country brought about by a two-week rainfall 
took more than a thousand lives in Southern Leyte.  Last year, Philippines took the 
number one spot being the country most hit by natural disasters.  Eighteen out of the 
thirty-three recorded disasters in the Philippines were floods and associated landslides.  
Strengthening the capacity to foresee impending disasters can lessen the devastating 
effects of extreme weather events caused by the inevitable climate change. 

Soil moisture is defined as the amount of wetness in the unsaturated part of the vertical 
soil profile.  It affects the vertical and horizontal fluxes of moisture and the partitioning of 
energy available on Earth’s surface into latent and sensible heat fluxes.  This plays an 
important role in the development of weather patterns and the production of 
precipitation.  The aforementioned disasters as well as other climatic events like drought 
are linked to soil moisture.  Long continuous records of soil moisture reveal patterns or 
trends in the water cycle, which is necessary in studying climate and land cover change.  
However, soil moisture has been ignored as an important weather and climate variable in 
the Philippines. 

For the past decade, remote sensing has been widely used to obtain soil moisture data.  
Advanced Microwave Scanning Radiometer for the Earth Observing System (AMSR-E) is 
the first satellite-borne sensor to include soil moisture in its standard products and use 
low frequency for passive microwave detection.  AMSR-E’s Level-2B land surface product 
(AE_Land) from NASA’s NSIDC was used to characterize and map the soil moisture of the 
Philippines for 2006.  Two, eight, and sixteen-day average soil moisture was analyzed and 
mapped to determine the temporal variability of soil moisture across the country and to 
identify vulnerable areas with characteristic soil moisture content.   This is the first study 
that looks into the soil moisture of the entire country using accessible satellite data.  It 
aims to establish a practical way of constantly monitoring soil moisture in the county that 
is deemed significant for crop monitoring, flood and landslide mitigation, as well as 
agricultural and climate studies (i.e. ENSO and drought phenomena). 

Keywords: soil moisture, AMSR-E, weather-related events 
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Abstract 

Marikina is always affected by flood during typhoons and strong monsoon. There are 
numerous ways directed towards minimizing the effects of such natural catastrophes as 
well as damage control. Solving flood problems during typhoons and strong monsoon may 
however take a long time and entail a lot of costs. It thus becomes necessary to examine 
how flood risks are translated into hazard maps and which evacuation centers in the area 
provide the best shelter. Do the existing hazard maps accurately show the risks brought 
about by frequent flooding? Are the evacuation sites sufficient to accommodate affected 
people in the specified barangays? Do the evacuation sites still exist? Are the evacuation 
sites safe or fit for such purpose? Both hazard maps and evacuation sites play a key role in 
saving people who has been affected by the floods. For this reason, the proponents of this 
paper will advance a geodetic knowledge and approach in order to provide answers to the 
aforementioned questions. General principles in constructing a new hazard map that will 
utilize and determine the position of existing evacuation sites, and the practical 
applications of such exercise will be analyzed. In the end, the main goal to be achieved is to 
present a more accurate, integrated, efficient and comprehensive way of recognizing 
hazards in a locality, and effectively charting them. 

Keywords: Evacuation, Hazard Map, Flood, Risk Reduction 
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Abstract 

Floods are a persistent problem in the Philippines that needs to be addressed in a more 
scientific way in order to mitigate its costly impacts to properties and human lives. The 
2009 flash floods caused by Typhoon Ketsana and the August 2012 Habagat Event that 
devastated Metro Manila and its surroundings exemplified the need for an accurate and 
reliable flood forecasting tool for determining the possible duration and extents of floods 
and for assessing the risks due to this disaster. In this study, we developed and 
parameterized a near-real time flood monitoring model for Marikina River, Philippines 
using the Hydrologic Engineering Center – River Analysis System (HEC RAS) program. 
River bathymetric surveys and cross-section measurements were conducted to generate 
the geometry of the Marikina River required by HEC RAS. Flood plain surface roughness 
coefficients needed to parameterize the model were derived from multispectral 
classification of a 10-m spatial resolution ALOS AVNIR-2 of the study area acquired on 
February 2, 2010. Land-cover classification was conducted using Support Vector Machine 
(SVM) classifier, with an overall classification accuracy of 93.5%. The land-cover map was 
then converted to a surface roughness map by assigning Manning’s n values for each land-
cover type. The HEC RAS model was configured to accept real time 10-minute water level 
data from the Enhanced Flood Control and Operation Warning System (EFCOS) 
monitoring stations along the Marikina River as model boundary conditions. This was 
done by using an automation script that converts the time series of water level data from 
the stations to a format that could be readily used by the HEC RAS model. Furthermore, an 
automation script was also developed for running the HEC RAS modeling workflow 
without human intervention (assigning of model initial and boundary conditions, setting 
of simulation time window, model computation and generation of flood extent and flood 
depths). The outputs generated are then uploaded automatically to the Project NOAH  
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(Nationwide Operational Assessment of Hazards) website where the public could view in 
near real-time the water level conditions along Marikina River. This near-real time 
generation of flood maps could be useful in providing information to the public as to the 
possible extent and depth of flooding in the Marikina River that could then assist in 
preparation for evacuation.  Validation of the model using time series of water level data 
showed an average error of 10 cm and root mean square error of 13 cm. The model has a 
Nash-Sutcliffe Coefficient of Model Efficiency (E) of 0.44 which signifies satisfactory model 
performance but requires further improvement and calibration. Presently, the HEC RAS 
model is being calibrated and is to be coupled with a hydrologic model based on HEC HMS 
in order to forecast flood extent and depths based on forecasted rainfall depth and 
duration. The study proves the usefulness of remote sensing and GIS technologies in rapid 
model preparation and parameterizations, as well as in providing near-real time outputs 
for viewing by the public. 

Keywords: Flood monitoring, HEC RAS, ALOS AVNIR2, Marikina River, Philippines. 
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Abstract 

Fire Incidents are dangers that can damage and take lives and properties in a short period 
of time. Hence, it is expected that these incidents be attended to by a near fire station as 
quickly as possible. In cognizance with this, fire station location plays an important factor 
in its fire protection capability and is crucial especially in a densely-populated urban 
society. 

The objective of this study is to map existing fire-suppression facilities in Quezon City and 
generate their corresponding service area according to their expected response time. The 
generated service areas of each Fire Station will be visually shown. With this, areas that 
need attention will be identified. 

In addition, the density of Fire Incidents and the buildings will be mapped separately to 
support our analysis of the formed Service Area. 

Keywords: GIS, fire suppression 
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Abstract 

This study applied the combined technologies of geographic information system (GIS) and 
global positioning system (GPS) with digital elevation model (DEM) in mapping flooded 
sites and the morphometric attributes in the Manupali, Taganibong and Maramag 
watersheds of Bukidnon.  The geospatial analysis focused on morphometric 
characteristics of the watershed as the influencing parameters of flooding which was done 
mainly within GIS environment using DEM; GPS and survey data on flood extent and 
depth.  DEM database was generated from the topographic map of NAMRIA with 1:50,000 
scale and 20-m contour interval.  Results showed that flood coverage can be delineated 
based on the topographic attributes of the watersheds and survey data on flood depth 
within specific locations.  Boundary and stream network of the three watersheds were 
also delineated using MapWindow Open Source GIS.  Morphometric parameters of the 
watershed such as basin shape, area, elongation ratio, circularity ratio, form factor value, 
relief ratio, elevation, slope, stream order, stream frequency, stream density, among 
others were also determined.  Geospatial analysis of these parameters was made in 
relation to flooding within the three watersheds.  As expected the study showed that 
highly flooded areas are concentrated in the low lying portions of the watersheds.  The 
likelihood of wider flood coverage seemed to be directly affected by the size of floodplains 
and the configuration of the landscaped as characterized by contour line crenulations.  
Although the output was highly dependent on data input, this research endeavor 
demonstrated the capability and usefulness of GIS and GPS as important geomatics tools 
in flood risk monitoring and management. Geospatial visualization of flood-prone areas 
and generation of databases on watershed morphometry may aid local units for more 
efficient implementation of disaster risk reduction and mitigation programs and projects. 
The generated information can be useful in developing strategies of local governments 
and aid agencies on flooding disaster preparedness and risk management, natural 
resources management, and proper land use zoning. 

Keywords: GIS, GPS, DEM, watershed, morphometry 
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Abstract 

Shortest paths from high flood risk areas to evacuation centers are determined using 
network analysis of flood hazard maps and road network data in Marikina City. Flood 
scenarios include 5-year, 10-year, 25-year, 50-year, and 100-year recurrence intervals. To 
determine the service area of each evacuation centers, service area analysis which uses 
Dijkstra’s algorithm was conducted using a 1000-meter impedance and a one way 
restriction from the evacuation centers. Location-allocation analysis is also conducted for 
all the recurrence intervals to show allocation of residential buildings to nearest candidate 
evacuation centers using the Marikina City road network. Maps are produced to show 
service area and location-allocation results of the study. In addition, the study shows that 
the total area of evacuation centers does not cover the whole city and there is an unequal 
allocation of households per evacuation center which can cause under-utilization or 
overcrowding of other centers. 

Keywords: GIS, GPS, DEM, watershed, morphometry 
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Abstract 

The purpose of this investigation is to determine, from the data that were given to us by 
the company, if the project would cause flood to surrounding communities particularly 
Las Piñas and Parañaque area. Land Reclamation in one specific area comprises such 
strategic framework and development of reclaiming area. Reclaiming submerged lands 
particularly near in city metropolitan can answer the overcrowding of developed areas 
and also attracts private sectors to invest. The study area is along and within the 
municipal water limits of Parañaque City on the East and within the municipal water 
limits of Las Piñas City on the West. The coast of these municipalities will be the subject 
for refilling of land. As a result of reclamation this will has pose a problem to the project 
area, since it’s filling up of land in submerged area. The excess water flows off in the lower 
ground and it can affect communities near the reclaimed area. With a given a data of 
elevation of flood prone areas in Las Piñas and Parañaque City that is tied-up with the 
mean sea-level we can actually know the possible volume of land that will be filling-out in 
given flood prone area. Our study also provides blueprint and framework of reclaimed 
area that can help in necessary pre-cautions about the disadvantages of reclamation.  

As you go through our research, we have gathered some data that could help us in the 
flood problem. We will focus on one solution. It is by creating water channels. When 
reclaiming, the land before the reclaimed land is not to be connected to the reclaimed 
land. Its purpose is not to block the drainage of the land. There is also a required space for 
both lands depending on the volume of land reclamation.  

The study recommends ceasing of land reclamation around Parañaque City and Las Piñas 
City,  Metro Manila. 

Keywords: GIS, GPS, DEM, watershed, morphometry 
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Abstract 

The Road Accidents Database (RoAD) Project: Spatial Database Design for Improving 
Traffic Accident Reporting in the Philippines 

The increased volume of vehicles congesting the roads and the number of pedestrians 
rushing through busy streets have made traffic related accidents become more prevalent 
in the Philippines. Separate accident reporting systems have been set up to generate 
accident statistics and identify so called black spots by the Department of Public Works 
and Highways (DPWH) and the Metropolitan Manila Development Authority (MMDA), 
from the accident reports submitted by the Philippine National Police–Traffic 
Management Group (PNP-TMG). The Department of Health (DOH) developed the 
Philippine Network for Injury Data Management System (PNIDMS) as a collaboration 
between government and non-government organizations to eliminate duplication of data, 
facilitate data integration between different databases, standardized data collection and 
reporting forms, and provide policy makers and stakeholders an overview of the traffic 
accidents happening within their respective jurisdictions. A standard form compatible 
with PNIDMS database was prescribed, containing most of the relevant information for 
reporting traffic accidents, but somehow it lack detailed spatial information. This study 
seeks to augment the current reporting system by coming up with a spatial database 
design for road accidents, incorporating a method for adding spatial component to 
accident reports in order to improve traffic accident reporting and allow for mapping, 
spatial analyses and other spatial data mining processes. 

Keywords: traffic accident report, spatial database, spatial data mining 
 

  



 

39 
 

 
 
 
 
 
 
 
 

Geospatial Technology for Earth 
Resource Mapping and Assessment 

  



 

40 
 

 

Accuracy and Precision Discrepancy of GCP 
 

Alonsabe, D.G., Caalaman, R.J.M., Sebastian, M.R.B., Sontillamosa, M.J.D., David, E.B. 

FEATI University, Helios St. 
Sta. Cruz, Manila 
wayne.alonsabe@gmail.com 

 

Abstract 

The earth's surface is constantly remodeled by various geological processes. In accordance 
to this, the movements of the ground are constant; horizontal or vertical movement. Due 
to this changing, all points on the Earth’s surface of known coordinates or the Ground 
Control Points (GCP) are also changing in position which is very essential for different 
types of survey because they are used as the basis or reference of surveys. Little 
movement means error to the survey conducted, that’s why GCPs are always put up to 
date and so as all surveys. The determination of the pattern of movement of the ground 
can help predict the possible movement for future uses. In addition, GCP near the fault 
lines (Marikina Fault, etc.) are expected to have large changes than in normal areas. Fault 
lines are massive movements in the grounds. They amplify ground movements such as 
earthquakes. Most epicenters of earthquakes are usually found near faults which is a 
major problem of the country especially ones near the faults for they are very dangerous. 
These tragic ground movements are carefully monitored overtime by the Philippine 
Institute of Volcanology and Seismology (PHIVOLCS), which is located in UP Diliman, 
Quezon City. It is their job to monitor every seismic activity in the country. 

This study generally refers to the benefit of those who are using GCPs as reference for 
their convenience and expectations from errors that may occur to the change in the GCP 
coordinates. 

Keywords: Ground Control Points, Horizontal and Vertical Movement, Geographic 
Information System, Pattern of Movement and Errors 
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Abstract 

Land cover plays an important role in understanding the land dynamics and processes. 
The vast amounts of data derived from satellites provide means to routinely produce 
global land cover classification map. However, the accuracy of these maps should be 
assessed before it can be used for analysis of land cover dynamics. In this study, we will 
evaluate the classifications of land cover in the Philippines as produced by the Global Land 
Cover 2000 project (GLC2000), MODIS Land Cover data set (MOD12Q1) and GlobCover. 
The  Global Land Cover 2000 project has been produced using the SPOT 4 Vegetation S10 
data. Specifically, the land cover data from the Philippines is based from the period of 
April to November 1998 and 1999, and from January to March 2000 was included in order 
to cope with the persistent cloudcover in the sub-region. It has a spatial resolution of 1km 
at equator and the land cover classification is based on the definition of Food and 
Agriculture Organization with 22 categories. MODIS Land Cover data set (MOD12Q1) is a 
1km product provided on a quarterly basis beginning about one year following the 
acquisition of global dataset by the MODIS instrument aboard the EOS-A platform (Terra) 
in July, 1999. Several MODIS products serve as input in this land cover parameter which 
are composited every one month time period. The land cover parameter used 17 
categories of land cover following the International Geosphere – Biosphere (IGBP) 
scheme. GlobCover is derived from the period of December 2004 to June 2006 with a 300 
meter resolution provided by the MERIS instrument on board of the ENVISAT. It has 22 
land cover classes as defined by the UN Land Cover Classification System which is also 
compatible with the GLC2000 project. The global land cover classification data sets will be 
evaluated and compared according to total accuracy, producer’s accuracy, user’s accuracy 
and kappa statistics. The reference is a land cover classification map of the Philippines 
obtained from the country’s mapping agency, which was produced using field survey and 
in situ validation. 

Keywords: GLC2000, Accuracy Assessment, MODIS, GlobCover 
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Abstract 

In this study we compared the accuracy results of multi-temporal, multi-polarization and 
multi-incidence Envisat ASAR images in mapping land cover in Eastern Mindanao, 
Philippines.  Land cover mapping in this area using conventional optical remotely-sensed 
images is somewhat difficult due to the interference of cloud cover which is a primary 
problem in a tropical country like the Philippines. This is also the reason why an updated 
land cover map of the country is non-existent, since the latest land cover map was only 
produced in 2003. In this study, we made use of Envisat ASAR images in generating an 
updated land cover map of Mindanao especially in Butuan City. Six (6) Alternating 
Polarization Precision (APP, in HH/HV polarizations) acquired in January-March 2012 
with swath modes IS2 (incidence angles from 19.2 - 26.70) and IS4 (incidence angles of 
30-35) were utilized. The said images were calibrated, orthorectified and subjected to co-
occurence textural analysis to derive Mean and Variance images. Using ground truth 
datasets of 6 land cover classes (barren land, built-up areas, cropland, dense vegetation, 
grassland, and water), a back-propagation artificial neural network classifier and support 
vector machine were trained to classify 3 sets of images: (i) IS2 images, (ii) IS4 images, 
(iii) combined IS2 and IS4 images. Based on the results, the combined IS2 and IS4 gave the 
highest accuracy results both for Artificial Neural Network (79.1257%) and Support 
Vector Machine (76.4671%).  Overall, Artificial Neural Network showed better accuracy 
results compared to Support Vector Machine classified images. 

Keywords: Land Cover Map, Mindanao, ENVISAT ASAR, Accuracy Assessment 
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Abstract 

A customizable vulnerability and suitability assessment (VSA) tool was developed and 
utilized to evaluate the agricultural productivity potentials of the cities and municipalities 
covering the central regions of the Philippines. This flexible decision-support system was 
able to integrate multi-sourced datasets and incorporate expert judgements essential in 
identifying expansion areas for agricultural investments to boost food security for the 
entire country. Moreover, the use of multi-criteria framework in a GIS environment 
enhanced the location-specific interventions needed to improve agricultural production 
that is consistent with sustainable rural development and sound natural resource 
management. 

The main goal of the study was to rank all the component cities and municipalities 
according to their degree of vulnerability to extreme climate events and suitability to 
major agricultural commodities. Available datasets on existing infrastructures supporting 
agricultural production and capability to provide cost-sharing guarantee were also 
factored in collectively as adaptive capacity. A weighted summation technique was then 
employed to derive the composite index map from the combined effects of the major 
criteria groups, namely: suitability, adaptive capacity, and exposure to climate events, 
with weight assignments of 0.4, 0.3, and 0.3 respectively. Aggregation of the index values 
to correspond with the administrative boundaries of each city and municipality facilitated 
the ranking from the least vulnerable down to the most vulnerable. The sorted list of cities 
and municipalities would now be valuable for a wide range of decision-making processes 
in the formulation of national policies and to facilitate planning, investment programming, 
and even risk management. 

Keywords: vulnerability and suitability assessment tool, multi-criteria analysis, GIS, 
weighted summation, composite index map 
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Abstract 

With the rapid developments in infrastructure and rising student population going on in 
the University of the Philippines (UP) Diliman campus, it is essential to establish a 3D 
campus GIS for improved data management and analysis. At the core of the 3D campus GIS 
is the development of a 3D geodatabase. 3D geodatabases play a central role as data 
integration and management platforms for applications such as 3D urban planning, 
Building Information Models (BIMs), environmental monitoring, infrastructure 
management and disaster management and response. It has been an emerging research 
area for the past years.  

This paper presents the initial development of a 3D geodatabase for the UP Diliman 3D 
campus GIS. CityGML is used as the data model to define the three-dimensional geometry, 
topology, semantics and appearance of topographic objects. 3D City Database is used to 
store, represent and manage the 3D data models on the PostGIS spatial database. The 
developed 3D geodatabase will provide a platform for data integration and handling for 
use in further 3D spatial analysis and visualization for various applications addressing the 
different problems besetting the UP campus. 

Keywords: 3D Geodatabase, CityGML, 3D City Database, 3D GIS, Spatial Database 
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Abstract 

A GIS-assisted soil-water dynamics process-based model that predicts spatial and 
temporal soil moisture on a catchment scale was developed. The model utilized Darcy’s 
law, water mass conservation equation, and PCRaster modeling language. Primary data 
inputs to run the model were geo-referenced maps and time series data. The maps 
included saturated infiltration rate map, soil map, digital elevation map, vegetative cover, 
rainfall, and evapotranspiration. Time series data included rainfall and 
evapotranspiration. Outputs of the model are maps that show soil water variations in the 
catchment calculated every 15 minutes.  

The model was parameterized and validated using biophysical attributes of Bug-ong 
catchment in Rizal, Claveria, Misamis Oriental, Philippines.  The catchment had two 
general cropping systems, namely: alley cropping and forest. Alleys were planted with 
corn while hedgerows with banana. Some banana hedgerows were interspersed with 
Acacia mangium Willd. and Eucalyptus deglupta Blume. Acacia mangium Willd. and 
Gmelina arborea Roxb. of ages 10 – 12 years were also planted in the forest. 

The gravimetric soil moisture contents were determined for a period of 2 months in 4 soil 
layers (0 – 10 cm, 10 – 20 cm, 20 – 40 cm, and 40 – 60 cm) at locations that represented 
different cropping systems in the catchment. Rainfall time series was measured using 
tipping-bucket rain gauge with data logger. Daily Potential evapotranspiration was 
derived from Class A evaporation pan readings. Saturated infiltration rate was obtained 
using double-ring method. Other soil physical properties were measured using standard 
laboratory procedures. Vegetations were delineated using Global Positioning System.  

Soil moisture variations were mainly influenced by cropping systems and rainfall. Soil 
moisture content at the upper soil layer were higher in the forest soil than in the alley 
cropping system but the opposite was true at deeper layers due to more roots at the upper 
layer of the alley-cropping system and increasingly more roots in the deeper layers of the 
forest. Soil water was within the available water range except during high rainfall rates 
when soil was almost saturated.  

The model predicted soil moisture variations with a correlation coefficient between 0.85 
and 0.95. Thus it can be used to identify areas within the catchment where soil-water 
limits crop growth. The model can also predict temporal soil moisture variations on a 
watershed scale provided a computer with a larger storage capacity is available. 
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Abstract 

Sarangani is among the rich provinces of Mindanao in terms of natural terrestrial 
resources. Separated by Gen. Santos and Sarangani Bay, it is strategically located for 
industrial and economic development of Region 12. About 60% of its land is identified as 
forest lands, however this classification also includes agricultural land and grassland. A 
comprehensive baseline of land cover classification is needed to have a reliable inventory 
of the land resources and to monitor the extent of changes associated with the inevitable 
industrial and economic growth. This will lead to a better management of the rich 
untapped resources in the area. In this study, recent Landsat 7 images were used to 
classify the land cover according to the existing categories of the province’s 
Comprehensive Land Use Plan (CLUP). The results of the classification are compared to 
the available land cover maps. 

Keywords: Sarangani, Landsat 7, Land Cover Classification, Supervised Classification 
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Abstract 

Guimaras is an island province located southeast of Panay Island with a primarily 
agricultural economy of rice and mangoes. This study describes the changes in land use 
and cover over time using Landsat TM/ETM+ images acquired in 1993, 1996, 2002, and 
2010. The lack of cloud contamination was the basis for image selection. A supervised 
classification scheme was used to classify areas into eight categories namely urban areas, 
agriculture land, forest areas, water bodies, bare land, aquaculture ponds, other areas, and 
clouded portions. The resulting changes were compared to the land use categories and 
classification of the provincial development plan of 2008. Remote sensing technology can 
be used to characterize land use quantitatively and study areas over large spatial and 
temporal resolutions. Additionally, it is a cost-effective alternative to field surveys. 

Keywords: land use classification, remote sensing, supervised classification, multi-
temporal images, Guimaras 
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Abstract 

Global Navigation Satellite Systems (GNSS) is a network of satellites that conveniently 
provide accurate location and time information under any weather circumstance at all 
times, and efficiently lessens human intervention with the observation proper. Errors and 
biases related in the measurements can be addressed in order for them to be 
systematically reduced. Sources of errors include the “cycle slip” which is a discontinuity 
in phase measurement occur causing unknown ambiguity value to be different after its 
occurrence. This study is applied to a three station static GNSS survey, and aims to detect 
cycle slips using the carrier-phase measurements found in a RINEX format of GNSS data, 
as well as its relationship with the behavior of satellite signal strength. Appropriate 
statistics are used to determine the correlation of cycle slip occurrence per baseline 
(receiver to receiver) and is analyzed and categorized into either highly correlated or 
lowly correlated. High correlation of cycle slips per baseline exhibit common errors with 
respect to the receivers while low correlation of cycle slips per baseline show local errors 
with respect to the receivers. Common errors between respective receivers forming a 
baseline include atmospheric errors (ionospheric, tropospheric errors) and satellite 
position errors, while local errors for individual receivers include multipath, phase centre 
variation, and receiver clock error. Graphical analysis shows that there is a high chance of 
cycle slip occurrence as signal strength decreases. Results show that when cycle slip 
occurrences are highly correlated between receivers, the integrity of the data gathered 
can be considered to be uncontrollable by the observer, while lowly correlated 
occurrences of cycle slips between receivers, exhibit errors that can be limited by the 
human user to a certain degree. Low correlation of cycle slips mean that if one receiver 
will obtain a cycle slip, it is less probable that the other will. Low correlation of cycle slips 
between receivers forming a baseline may indicate lack of careful planning and re-survey 
may be a viable option. This study is proposed to be applied together with GNSS 
processing software in order to have a more in depth data integrity determination for 
better data post-processing. 

Keywords: Loss of lock analysis, Carrier-phase measurement analysis, GNSS data 
assessment, Cycle Slip analysis, GPS data integrity determination 
 

  



 

50 
 

 
Mapping Informal Settlements in Quezon City Using 
Object-Based Image Analysis 
 

Alindogan, L.L.O. 

Geodata Systems Technologies, Inc. 
19/F Strata 100 Bldg., F. Ortigas Jr. Rd.,  
Ortigas Center, Brgy. San Antonio, Pasig City 1605 
adnil_zil@yahoo.com 

 

Parca, M.F.B. 

Engineering Research and Development for Technology (ERDT) 
Department of Geodetic Engineering 
College of Engineering 
University of the Philippines, Diliman, Quezon City 1101 

 

Abstract 

Philippines, being a developing country, is faced with the problem of the existence of 
informal settlers. Informal settlements bring issues such as sub-standard sanitary 
conditions, safety and high crime rates, which is not only a danger to other people but to 
the informal settlers themselves. Thus, this is considered a national problem that probably 
impedes development. In order to execute urban planning and development that is 
necessary to improve living conditions, detection and proper mapping of these 
settlements is crucial. 

This study aims to identify informal settlements using high resolution imagery and object-
based image analysis as well as provide a possible platform for the identification of 
informal settlements. This method is performed in a subset area in Quezon City using the 
eCognition software. After image segmentation, feature classification and data validation, 
an accuracy of more than 70% was yielded. 

Keywords: Informal Settlements, High Resolution Imagery, Segmentation, Object-based 
Analysis 
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Abstract 

Land cover maps are useful resources for environmental planning and conservation. The 
current practice of identifying land cover classes from medium resolution satellite images 
implemented by the Remote Sensing and Resource Data Analysis Department (RSRDAD) 
of the National Mapping and Resource Information Authority (NAMRIA) is done mostly by 
visual interpretation. Visual interpretation is the preferred method over digital 
classification (which is pixel-based) for the advantages it pose in time and costs. This 
study aims to compare whether the object-based approach for land cover classification 
would be more efficient versus the visual approach in terms of time, accuracy, and cost 
effectiveness which may be a basis for future implementation in doing land cover 
mapping. 

Keywords: land cover mapping, object-based classification, visual interpretation 
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Abstract 

We have integrated an efficient, well-designed, and feasible parking regulations or 
parameters, through the use of geodetic concepts, which we know that in the future it 
would be the standard parameter in constructing parking spaces. The study delves into 
the main problems concerning parking spaces, which generally deal with the area, size, 
and type of the lot as well as the size of the intended vehicle. This, in turn, requires 
traversing and topographic surveys of the lot. Different parking lots has its own special 
type of engineering, often implicitly understood or explicitly labeled for the use of 
respective customers or visitors, and special vehicle spaces that needs to be considered. A 
good parking plan follows a standard space requirements, reference values for different 
layouts such as parallel, herringbone and in-line. We have presented safety measures that 
should be given considerations to minimize accidents and to assure best overall use of the 
road by the general public. Parking security such as surveillance camera or the CCTV, 
proper lighting and signage are important features that a parking must have to ensure that 
everything is recorded properly for future data need. Sometimes, driver’s behavior also 
have an impact on how the parking will go smoothly. As with every geographical space 
and land use, parking spaces are regulated by Philippine law. The primary law which 
regulates parking spaces in the Philippines is in National Building Code. 

Keywords: Parking Space, Parking Security, Herringbone, Standard Parameters, 
Traversing 
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Abstract 

Digital elevation models (DEMs) are important inputs in many spatial applications, such as 
land use planning and soil-landscape modeling. For informed decision-making to take 
place, it is essential that the DEM be of high accuracy and to achieve this, plausibility or 
smoothing algorithms are often employed to enhance accuracy. DEM’s derived from fine 
scale topographic data are often used in field and catchment scale hydrologic 
investigations. However, the accuracy of these DEMS are almost never assessed. 

We generated DEMs from existing contour topographic information and interferometric 
synthetic aperture radar (IfSAR). We assessed the error in elevation and terrain models 
from the DEMs by comparison with a high-resolution real-time kinematic GPS survey. We 
further investigated whether plausibility algorithms enhanced the quality of the resulting 
DEMs.  

Results showed that the contour-derived DEM underestimated the ‘true’ elevation with a 
root mean square error (RMSE) of 3.0 – 4.0 m. The analysis of the DEM also revealed the 
effect of contour biasing on geomorphological parameters such as slope and curvatures.  
Smoothing of the contour-derived DEM increased the accuracy of terrain attributes. 

Keywords: topographically-derived DEM, smoothing, curvature parameters 
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Abstract 

Emerging technologies in computer vision, photonics, robotics, gaming and even the RC 
hobby fields have shown that there can be no limit to the the use of inspiration, 
imagination and innovation in the mapping and surveying fields. This paper is a short 
introduction to these emerging technologies and will attempt to show a glimpse into the 
future of mapping and surveying. 

Keywords: Mapping and Surveying, UAV, SFM, SLAM, Realtime 3D Scene Reconstruction 
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Abstract 

As the infrastructure that brings electric power from power plants to the distribution 
utilities and, hence, the end users, the power transmission network plays a crucial role in 
economic development. In order to ensure the safe and reliable supply of power, efficient 
management of transmission assets is crucial. In 2008, the National Grid Corporation of 
the Philippines took over the Spatial Data Infrastructure Project (SDIP) initiated by the 
National Transmission Corporation which it launched in 2005. The project is still ongoing. 
Among the objectives of SDIP is the development and operationalization of an enterprise 
geographic information system (E-GIS) that will provide not only mapping support for 
NGCP but also vital decision support to inform its plans and operations. This required the 
synergistic use of different geomatics technologies— remote sensing, digital 
photogrammetry, GIS, and satellite-based positioning. This paper is a descriptive report 
on the use of geomatics for an industrial application (power transmission). Remote 
sensing technology was utilized primarily for planning and synoptic visualization 
purposes. A complete set of ASTER imagery and SRTM digital elevation model that 
covered the entire country were acquired as well as Ikonos imagery for selected regions. 
Digital photogrammetry was utilized mainly for mapping major transmission assets (e.g., 
transmission lines, towers, and substations). However, the digital orthophotos that were 
generated proved to be useful for other industry applications such as vegetation 
management, delineation of right-of-way areas, and field monitoring. Initially, the 
orthophoto maps were prepared from analog aerial photographs scanned at 20 cm 
resolution. Subsequently, these were prepared from digital photographs acquired by a 
digital aerial mapping system. The orthophoto maps served as the basis for generating 
plan and profile drawings of transmission assets. NGCP’s E-GIS is more than just a store of 
spatial information. It is an award-winning functional ArcGIS-based system that is used for 
the corporation’s planning and operational activities. It includes the Transmission Asset 
Management Information System (TAMIS), which enables “users to display, query, and 
analyze digital maps with data pertaining to the best route to a facility, obstacles along a 
transmission route, land ownership where transmission lines pass, topography, aerial 
imagery, fault locator, among others”. It also interfaces with the Storm Tracking Alert and 
Relay System (STARS), which enables the “quick implementation of contingency plans and 
activities that will help prepare for and mitigate the adverse effects of weather  
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disturbances on both transmission facilities and power consumers”. Other data include 
“administrative boundaries, public infrastructure, road networks, river and water bodies, 
vegetation cover, land use, land classification, tenurial rights, soils and geology, protected 
areas and indigenous people's sites, hazard areas, and demographic data”. Finally, 
satellite-based positioning technology was utilized to collect more accurate horizontal and 
vertical position to support the production and validation of orthophotos, mapping of 
right-of-way claims, and others. In conclusion, geomatics proved to be an indispensable 
tool for the effective management of the country’s power transmission network. It will 
continue to be so due to continuous developments in this technology. 

Keywords: geomatics, power transmission, orthophoto, E-GIS 
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Abstract 

This research aims to develop a functional, usable, stable and easy-to-appreciate Web-
based information system with updated, relevant, reliable and readily accessible data. The 
tool is intended to become useful for urban planners, sanitation engineers and ecologists 
in reviving the river system itself, redeveloping and beautifying its embankments and 
maintaining its overall cleanliness. 

A Web-based GIS, unlike their desktop counterparts, is a spatial information system that 
can be accessed via an Internet browser. The advantage of such a system is that clients do 
not need to download special GIS software – they only need their favorite Web browsers 
to access and work around with the information. As such, utilizing a Web GIS for the 
PRISM module exhibits significant advantages over making use of desktop ones including, 
but not limited to, ease of access with a computer connected to the Internet, 
implementation of differing complexities of available features for different authorities and 
utilization of a free and open source code for program modifications 

This paper presents the development of a Web-based Geographic Information System for 
River Management. 

Keywords: Web-based GIS, Geoinformatics 
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Abstract 

With satellite imagery and GIS simulation techniques, we developed the Inflow Monitoring 
from Basin Assessment Calculations (IMBAC) system. The approach is applied to the 
Magat watershed; Its 117-km2 reservoir irrigates 85,000 hectares of farmland and its 
360-MW plant provides electricity for the Luzon island. Because of the 2001 Electric 
Power Industry Reform Act, a complex multi-stakeholder reservoir management was 
formed. 

 

This paper presents the improved IMBAC platform. Visualization modules were added. 
IMBAC 2.0 simulations achieved results which capture the behavior of the Magat 
watershed response. With more field information to further calibrate the approach, it can 
be used to build scenarios and simulate inflow estimates under varying watershed 
conditions. 

Keywords: Geosimulation, Inflow, Remote Sensing, GIS 
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