Board of GEODETIC ENGINEERING

Subject: Cartography
Weight: 20%

Table of Specifications

PQF Level 6
Bloom’s Taxonomy Remem- Under | Applying | Analyzing | Evaluating | Creating
bering | standing
Topics and Outcome Wgt | No. of
(%) | ltems
The examinees can perform the following
competencies under each topic: 100 80 16 21 32 9 2 0
1. Map Projections 15.00 12 6 6
1.1 Remember basic map projection terms
(meridian, parallel, scale factor, 7.50 6 6
flattening, vanishing point, rhumb line,
distortion and other related terms).
1.2 Understand the types of map 7.70 6 6
projections and their respective
characteristics.
2. Coordinate Transformation 10.00 8 2 6
2.1 Understand the Philippine Plane
Coordinate System-PTM/PRS92 2.50 2 2
including zone extents and zone
assignment of provinces.
2.2 Analyze the relevant conversion 7.50 6 6
equations to transform coordinates
from geographic to grid and vice versa.
3. Preparation of Isolated Survey Plans | 27.50 | 22 6 16
3.1 Remember the basic survey plan terms
used in plotting cadastral survey and 7.50 6 6
isolated survey plans in DAO No.
2007-29 and DMC 2010-13.
3.2 Apply relevant provisions of DAO No. 20.00 16 16
2007-29 and DMC 2010-13 in plotting/
preparing cadastral survey and
isolated survey plans:
(a) Using standard scales and formats | 5.00 4 4
for cadastral and isolated survey
plans.
(b) Reflecting standard symbols for 7.50 6 6
details in cadastral and isolated
survey plans.
(c) Preparing project control maps. 2.50 2 2
(d) Preparing boundary and index 5.00 4 4
maps.
4. Geographic Information Systems 15.00 12 3 5 4
(GIS) Mapping
4.1 Remember the basic digital mapping 3.75 3 3
terms (raster, vector, DEM, DTM,
DSM, geocoding and other related
terms).
4.2 Understand the main components of a 2.50 2 2
GIS.
4.3 Differentiate spatial data from attribute 1.25 1 1
data.
4.4 Apply GIS software to overlay, display 5.00 4 4

and manipulate spatial data sets.




4.5 Understand the criteria for assessing
the accuracy of topographic map
contours and planimetric features.

2.50

5. Hydrographic Survey Plotting

11.25

5.1 Understand basic hydrographic survey
terms used in plotting charts
(sounding, position fix, tide, MLLW,
isobath, single-beam, multibeam, and
other related terms)

2.50

5.2 Compute the plotting interval of
hydrographic depth soundings on a
chart if the speed of the survey boat
and the interval of soundings on the
water are given.

3.75

5.3 Apply UNCLOS provisions in the
plotting of the extended continental
shelf and territorial waters.

2.50

5.4 Apply NAMRIA predicted values to
determine the elevation of the edge of
the water at a given time.

2.50

6. Photogrammetric Plotting

12.50

W

6.1 Principles of Stereophotogrammetry

8.75

6.1.1 Understand the principles of
stereoscopy for the photogrammetric
plotting of topographic maps.

1.25

6.1.2 Remember the required overlaps
between aerial photographs to create
3D stereo-models for plotting
topographic maps.

1.25

6.1.3 Convert distances on aerial
photographs with known scale into
equivalent ground distances.

2.50

6.1.4 Compute the scale of aerial
photographs if the aerial camera focal
length and flying height above terrain
are given.

2.50

6.1.5 Analyze aerial photography image
motion using factors such as aircraft
speed, flying height and aerial camera
focal length.

1.25

6.2 Flight Planning

3.75

6.2.1 Compute the map distances between
flight lines and aerial photograph
exposures if these are plotted on a

~ topographic map with known scale.

1.25

6.2.2 Analyze the mapping area, or neat
stereo model, to be plotted from aerial
photographs if the photo scale and
forward and side laps are given.

1.25

6.2.3 Evaluate the total number of aerial
photographs needed for the
topographic mapping of a rectangular
project area if the photo scale and
forward and side laps are given.

1.25

7. Unmanned Aerial Systems (UAS), or
__Drone, Mapping

8.75

7.1 Understand the regulations in
conducting drone flights for surveying
and mapping.

2.50

7.2 Understand the need for ground
control points to create drone-based
~orthophotos.

1.25




7.3 Understand the remote sensing
component (image processing) in
drone mapping.

1.25

7.4 Evaluate the accuracy of drone-based
orthophotos using the root-mean-
square-error (RMSE) method.

2.50

7.5 Understand the basic concept and
applications of LIDAR in drone

mapping.

1.25

Total (for 80 items)

100%

80

16

21

32




Table of Specifications

Board of GEODETIC ENGINEERING

Subject: GEODESY
Weight: 20%

PQF Level 6
Bloom’s Taxonomy Remem- | Under- | Applying | Analyzing | Evaluating | Creating
bering | standing
Topics and Outcome Wgt | No. of
(%) ltems
The examinees can perform the following
competencies under each topic: 80 8 16 40 16 0 0
A, Geode 50% 40
1. Geometric Geodesy 25 20 2 4 12 2 - -
1.1 Remember the elements of a geodetic 1.25 1 1
datum.
1.2 Remember the difference between 1.25 1 1
geocentric and non-geocentric datums.
1.3 Differentiate geodetic latitude from 1.25 1 1
geocentric latitude.
1.4 Differentiate geodetic azimuth from grid 2.5 2 2
azimuth.
1.5 Apply meridian convergence in the 6.25 5 5
computation of geodetic and grid
azimuths.
1.6 Apply the combined effect of earth 5.0 4 4
curvature correction and atmospheric
correction.
1.7 Understand the reduction of geoid 1.25 1 1
distances to the ellipsoid.
1.8 Compute the ellipsoid distances of geoid | 3.75 3 3
baselines.
1.9 Analyze the difference between PRS92 1.25 1 1
and WGS84.
1.10 Analyze the difference between WGS84 | 1.25 1 1
and ITRF.
2. Physical Geodesy 12.5 10 2 3 3 2 - -
2.1 Remember the basic principles of 2.5 2 2
Bouguer and free-air in gravity anomaly
correction.
2.2 Understand the Airy and Pratt theories 2.5 2 2
of isostasy.
2.3 Explain the difference between geoid 1.25 1 1
heights and ellipsoid heights.
2.4 Apply the geoid-ellipsoid height 3.75 3 3
separation in determining orthometric
heights.
2.5 Analyze orthometric height accuracy
determined with the Philippine Geoid 2.5 2 2
Model of NAMRIA.
3. Satellite Geodesy 12.5 10 3 5 2 -
3.1.Remember the basic principles of global
navigation satellite systems (GNSS) 3.78 3 3
such as pseudorange, ambiguity,
satellite geometry, and mask angle..
3.2 Understand the difference between 2.5 2 2
almanac and ephemeris data for GNSS.
3.3 Understand the causes of multipath 2.5 2 2 - -
errors in GNSS observations and how
these can be mitigated.
3.4 Analyze the differences between static 25 2 2
and real-time kinematic methods of
GNSS surveying.
3.5 Understand the factors that should be 1.25 1 1
considered when planning a GNSS L




1.Horizontal Control Networks

50

40

32.5

26

18

1.1 Remember the traditional methods of
establishing geodetic horizontal control
networks (triangulation, trilateration,
traverse).

1.25

1.2 Understand the principle of reduction to
center in triangulation.

1.25

1.3 Compute the azimuth of a triangulation
baseline using reduction to center
method.

3.75

1.4 Understand the limits of the accuracy
orders of a geodetic traverse.

1.25

1.5 Compute the errors of closure (azimuth,
linear, relative) of a geodetic traverse.

5.00

1.6 Analyze the order of accuracy of a
geodetic traverse based on the errors of
closure.

2.50

1.7 Compute the grid azimuth of a baseline
with the given PRS92 grid coordinates of
two geodetic ground control points.

3.75

1.8 Understand the effect of tectonic plate
motion on the coordinates of ground
control points.

1.25

1.9 Compute the relative movement (rate of
change in latitude and longitude and
shift) of PRS92 coordinates resulting
from tectonic plate motion.

5.00

1.10 Compute the precision of the
measurement of an electronic total
station if the instrument accuracy
specification is given in part per million
(ppm).

5.00

1.11 Evaluate the precision of a geodetic
survey baseline using the probable error
and standard deviation of the average
measurements.

2.50

2.Vertical Control Networks

17.5

14

2.1 Compute the difference in elevation
between two geodetic leveling bench
marks if the backsight and foresight
distances are given

3.75

2.2 Understand the limits of the accuracy
orders of geodetic leveling.

1.25

2.3 Compute the order of geodetic levelling
accuracy across NAMRIA bench marks
if the respective published and field
elevations and distances are given.

5.00

2.4 Using the least squares method, analyze/
evaluate the corrections to the field-
derived differences in elevation between
bench marks if the geodetic levelling is
carried out across different routes.

7.50

Total (for 80 items)

100%

80

16

40

16




Board of Geodetic Engineering

Table of Specifications

Subject: Laws, Rules and Regulations

Weight: 20%

PQF Level: 6

Bloom’s Taxonomy

Remembering

Topics and
Competencies

Wat

Understanding

Applying

Analyzing

Evaluating

Creating

The examinees can
perform the following
competencies under each
topic:

1. Public Land Laws

100%

14.5%

14

35

13

1.1 Recall and analyze
the limit of land
ownership under the
1987 Constitution

2.5%

1.2 Understand land
classifications & modes
of disposition under the
public Land Act, as
amended

1.5%

1.3 Apply the principles of
Regalian Doctrine,
private ownership, as
well as State Land
ownership.

1.4 Understand and apply
leasing, Homesteading,
Selling and Free patenting.

1.5 Differentiate and
Categorize Friar Lands,
A&D lands and the
corresponding public land
applications for private land
ownership.

1.6 Evaluate and
differentiate Free Patent
Residential and Agricultural
lands.

1.7 Apply the classification
of lands and the public
officials charged with its
execution/implementation.

1.5%

2.5%

2.5%

2.5%

1.5%

2. LAND REGISTRATION
LAWS

14.5%

11

2.1 Recall and apply the
procedures of Judicial land
Registration and
Administrative
Proceedings.

2.5%

2.2 Compare the rights of
registered land owners,

1.5%




lessees, mortgagees and
other forms of concessions.

2.3 Understand the
requirements and
procedures of Judicial land
ownership and how a
decree of registration is
issued.

2.4 Understand and apply
the difference between
Ordinary land registration
and Cadastral registration
proceedings.

2.5 Apply and evaluate the
difference between
Paraphernal, Inheritance,
and Pre-nuptial
arrangements.

2.6 Interpret the bundle of
rights of a registered
owner, co-owner and a
community property.

2.7. Demonstrate and
analyze the procedures of
acquiring an Original
Certificate of Land Title and
how it can be transferred.

1.5%

2.5%

2.5%

1.5%

2.5%

3. LAND REFORM LAWS

7%

3.1 Interpret the evolution
of Land Reform in the
Philippines from the
Spanish Regime to date.

1.5%

3.2 Analyze the benefits
and rights of farmer-
beneficiaries under the
operation Land transfer as
per P.D. No. 27.

3.3 Understand why CARP
law was extended and its
benefits to farmer-
beneficiaries.

3.4 lllustrate why CARP
law was enacted into a law
and its benefits to farmers
including the process of
converting lands into other
purposes.

3.5 Interpret the rights of
tenant-tillers as well as the
rights of land owners.

4. LAWS ON PROPERTY

4.1 Know the proper
application of the
provisions of the Civil Code
regarding Laws on
property, especially on land
ownership.

4.2 Understand and apply
land ownership under the
Family Code and the Civil
Code of the Philippines.

1.5%

1.5%

1.5%

1%

15%

2.5%

2.5%

1




4.3 Apply and analyze the
different forms of
concessions of A&D lands,
rights of dual citizens,
ordinary Filipino citizens,
and Filipino citizens who
abandoned their Filipino
citizenships.

4.4 Understand and apply
the process of
Administrative and Judicial
reconstitution of land titles.

4.5 Application of existing
jurisprudences relative to
laws on property.

4.6 Analyze how rights of
way are being acquired,
legal easements,
patrimonial properties and
property of public
dominions.

4.7 Evaluate the
procedures in acquiring
civil and / or military
reservations including
ownership by prescription.

5. LAWS ON NATURAL
RESOURCES

5.1 Evaluate/Assess
Ancestral Domains,
Ancestral Lands and the
public officials charged in
its implementation.

5.2 Apply how CADT &
CALT are being formally
recognized and acquired.

5.3 Understand the
benefits and disadvantages
of the Mining industry / Act.

5.4 Recall and apply the
benefits of the Fisheries
Code of the Philippines and
UNCLOS.

5.5 Apply and analyze how
Reclaimed Lands, Marshy
Lands, Foreshore Lands
and Submerged Lands are
being disposed of.

5.6 Understand and apply
Toxic substances and
Hazardous nuclear wastes,
Clean air Act, Water Code
of the Philippines and
Clean Water Act.

5.7 Apply and analyze the
benefits of having National
Parks, Open Spaces and
other Environmental laws,
rules and regulations.

6. LAWS ON
OBLIGATIONS AND
CONTRACTS

2.5%

2.5%

1.5%

1.5%

2%

14.5%

1.5%

1.5%

1.5%

2.5%

2.5%

2.5%

2.5%

14.5%

11

1




1.3 Apply and analyze
laws, rules and regulations
in the execution of land
surveys, like: Isolated,
public land surveys, Group
Settlement, Complex
Subdivisions, Mining and
other kinds of Surveys.

2.5%

1.4 Apply and evaluate
existing laws regulating the
sale of subdivided lots and
condominiums.

2.5%

1.5 Understand Land
surveying rules and
regulations regarding open
spaces for recreation and
for other purposes.

2%

Total

100%

75

14

35

13




Board of GEODETIC ENGINEERING

Table of Specifications

Subject: THEORY AND PRACTICE IN SURVEYING

Weight: 20%

PQF Level 6

Bloom'’s Taxonomy

Topics and Outcome

Wgt
(%)

No. of
ltems

Remem-

bering

Under-
standing

Applying

Analyzing

Evaluating

Creating

The examinees can perform the following
competencies under each topic:

1.0 Property and Other Similar Type of
Land Surveying

1.1 Define property surveying and its
various classes/types.

20%

80

28

24

24

1.2 Recall component activities of
property surveying and its various
classes/types.

1.3 Identify which of the accuracy
specifications are required for project
controls in property surveying and its
various classes/types.

1.4 Differentiate various classes/types of
property surveying in terms of scope,
requirements of surveys, accuracy
specifications, approval process,
outputs, among others.

1.5 Compute relevant values in property
surveying and its classes/types
encompassing latitude/departure, linear
error of closure, relative error of closure,
area, coordinates derivation, among
others.

1.6 Solve field-based issues and
concerns pertaining to the various
classes/types of property surveying.

1.7 Arrange processes, procedures and
methods of property surveying and its
various classes/types.

1.8 Classify pertinent documents in
property surveying and its classes/types
duly required by the authorities.

1.9 Select alternative options in specific
field-based situation in property
surveying and its classes/types.

1.10 Recommend best option for specific
field-based situation in property
surveying and its classes/types prior to
proceeding to the next step or until
completion.

' 2.1 Topographic Surveying

8.75

2.1.1 Define topographic surveying and
its various classes/types.

2.1.2 Recall component activities,
methods and procedures of topographic
surveying and its various classes/types.

2.1.3 Identify accuracy specifications of
project controls for topographic surveying
and its various classes/types.

2.1.4 Differentiate various classes/types
_of topographic surveying in terms of




scope, procedures, methods, outputs,
among others.

2.1.5 Compute relevant values in
topographic surveying and its
classes/types (latitude/departure, linear
error of closure, relative error of closure,
elevation, area, coordinates derivation,
etc.) in preparation for the preparation of
topographic maps.

2.2 Hydrographic Surveying

8.75

2.2.1 Define hydrographic surveying and
its various classes/types.

2.2.2 Recall component activities,
methods and procedures of hydrographic
surveying and its various classes/types.

2.2.3 Identify accuracy specifications in
hydrographic surveying and its
classes/types.

2.2 4 Differentiate various classes/types
of hydrographic surveying in terms of
scope, methods, procedures, outputs,
among others.

2.2.5 Compute relevant values in

hydrographic surveying and its various

classes/types (depths, area, coordinates

derivation, etc.).

3.0 Engineering and Construction
Surveying

3.1 Vertical Infrastructure (Buildings

and Schools) Surveying

6.25

3.1.1 Recall pre-construction/design-
related surveys definition, scope,
procedures and requirements.

3.1.2 Describe construction surveys
definition, scope, procedures and
requirements.

3.1.3 Differentiate pre-construction and
construction surveying in terms of scope,
methods, procedures, outputs, among
others.

3.1.4 Use appropriate formula in
calculating relevant values in pre-
construction and construction surveying
projects.

3.2 Transportation Infrastructure
Surveying

21.25

17

3.2.1 Land: Surveys of Roadways,
Railways, Bridges and Related
Structures

3.2.1.1 Define different terminologies in
land transportation infrastructure
surveying.

3.2.1.2 Describe various classes/types of
land transportation infrastructure in terms
of methods, procedures, outputs of
surveys, among others.

3.2.1.3 Compute various elements of
horizontal and vertical curves, volumes of
cut and fill, among others.

3.2.2 Air: Surveys of Airports,
Heliports/Pads and Related Facilities
Related Structures

3.2.2.1 Define different terminologies in
air transportation infrastructure surveying

3.2.2.2 Describe various classes/types of
air transportation infrastructure in terms
of methods, procedures and outputs of
surveys.

3.2.2.3 Apply appropriate formula in the
derivation of elevation in various datums




and heights above these datums, among
others.

3.2.3 Water: Surveys of Seaports,
Harbors and Other Related Structures

3.2.3.1 Define different terminologies in
water transportation infrastructure
surveying.

3.2.3.2 Describe various classes/types of
water transportation infrastructure in
terms of methods, procedures, outputs of
surveys, among others.

3.2.3.3 Apply appropriate formula in the
derivation of various datums and depth
curves above these datums, among
others.

3.3 Utility Surveying

11.25

3.3.1 Surveys of Water and Sewer
Lines and Related Facilities

3.3.1.1 Define different terminologies in
utility surveying.

3.3.1.2 Describe various classes/types of
utility surveying in terms of methods,
procedures, outputs of surveys, among
others.

3.3.1.3 Apply appropriate formula in the
computation of values in utility surveying
pertaining to water, sewer and gas lines,
among others.

3.3.2 Surveys of Telecommunications
Networks and Other Related Facilities

3.3.2.1 Define different terminologies in
telecommunications infrastructure
surveying.

3.3.2.2 Describe various classes/types of
telecommunication infrastructure
surveying in terms of methods,
procedures, outputs of surveys, among
others.

3.3.2.3 Apply appropriate formula in the
computation of values in
telecommunication surveying.

3.3.3 Surveys of Power and Energy
Infrastructure (Transmission Lines,
Windmill, Sub-stations and Other
Related Facilities)

3.3.3.1 Define different terminologies in
power and energy infrastructure
surveying.

3.3.3.2 Describe various classes/types of
power and energy infrastructure
surveying in terms of methods,
procedures and outputs of surveys.

3.3.3.3 Apply appropriate formula in the
computation of values pertaining to
power and energy infrastructure
surveying

3.4 Industrial and Waste Management/
Treatment Plants Surveying Including
Recreational Areas

5.00

3.4.1 Surveys of Industrial Plants and
Related Facilities Surveying

3.4.1.1 Recall different terminologies in
industrial plants and related facilities
surveying.

3.4.1.2 Describe various classes/types of
industrial plants and related facilities
surveying in terms of methods,
procedures, outputs of surveys, among
others.

3.4.2 Surveys of Waste




and Water) and Other Related
Facilities Surveying

3.4.2.1 Describe various classes/types
of waste management/treatment plants
(solid and water) and other related
facilities surveying in terms of methods,
procedures, outputs of surveys, among
others.

3.4.3 Surveys of Recreational Areas
Surveying (Parks, Playgrounds, Eco-
tourism Areas, and Other Sites)

3.4.3.1 Describe various classes/types
of recreational areas, parks, playgrounds,
eco-tourism areas, and other sites
surveying.
4.0 Theory of Errors and Adjustments

4.1 Define matrices, errors, adjustment

methods, and related topics. 8 i

4.2 Describe the sources, classification,

occurrence, propagation of errors and 3 3

related topics.

4.3 Describe the law of errors and its

components/aspects and the theory of 2 2

least squares.

4.4 Apply the theory of least squares, 9 2
adjustments, among others.

Total 100 80 28 24 24







3. Physics for Engineers

3.1.a Define the concepts and
principles of calculus (as pre-requisite
subject) to solve problems in force
statics and kinematics, and solve
work and energy problems.

3.1.b Describe the concepts and
principles of calculus (as pre-requisite
subject) to solve problems in force
statics and kinematics, and solve
work and energy problems.

3.2.a Define the characteristics of
fluids at rest and in motion; three
methods of heat transfer; properties
of waves, modes of vibration of
strings and air columns; electric
current, electric resistance, and
voltage; Kirchoff's rules;
electromagnetism; and image
formation by mirrors and lenses.

3.2.b Describe the characteristics of
fluids at rest and in motion; three
methods of heat transfer; properties
of waves, modes of vibration of
strings and air columns; electric
current, electric resistance, and
voltage; Kirchoff's rules;
electromagnetism; and image
formation by mirrors and lenses.

3.2.c Calculate the characteristics of
fluids at rest and in motion; three
methods of heat transfer; properties
of waves, modes of vibration of
strings and air columns; electric
current, electric resistance, and
voltage; Kirchoff's rules;
electromagnetism; and image
formation by mirrors and lenses.

3.3.a Define impulse, momentum,
and collision; stress and strain on a
body; simple harmonic motion
applications; basic problems in fluid
statics and kinematics; basic
problems in heat transfer; electric
force between electric charges;
problems on resistance and cells in
series and parallel; and basic optic
problems.

3.3.b Describe the impulse,
momentum, and collision; stress and
strain on a body; simple harmonic
motion applications; basic problems
in fluid statics and kinematics; basic
problems in heat transfer; electric
force between electric charges;
problems on resistance and cells in
series and parallel; and basic optic
problems.

3.3.c Calculate the impulse,
momentum, and collision; stress and
strain on a body; simple harmonic
motion applications; basic problems
in fluid statics and kinematics; basic
problems in heat transfer; electric
force between electric charges;




series and parallel; and basic optic
problems.

3.4.a Define the Newton's Law of
Motion; Law of Conservation of
energy problems; Kirchoff's rules in a
given circuit; and apply
electromagnetism’s principles to
magnetic field and torque problems.

3.4.b Describe the Newton'’s Law of
Motion; Law of Conservation of
energy problems; Kirchoff's rules in a
given circuit; and apply
electromagnetism’s principles to
magnetic field and torque problems.

3.4.c Apply the Newton's Law of
Motion; Law of Conservation of
energy problems; Kirchoff's rules in a
given circuit; and apply
electromagnetism’s principles to
magnetic field and torque problems.










