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UNIT 1

What Is Surveying?

Surveying may be defined as the science of determining the position, in three dimensions, of natural and
man-made features on or beneath the surface of the earth.
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These features may then be represented in analog form as a contoured map, plan or chart, or in digital
form as a three-dimensional mathematical model stored in the computer.
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This later format is referred to as a digital ground model (DGM).
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In engineering surveying, either or both of the above formats may be utilized in the planning, design and
construction of works, both on the surface and underground.
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At a later stage, surveying techniques are used in the dimensional control or setting out of the designed
constructional elements and also in the monitoring of deformation movements.
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In the first instance, surveying requires management and decision making in deciding the appropriate

methods and instrumentation required to satisfactorily complete the task to the specified accuracy and
within the time limits available.
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This initial process can only be properly executed after very careful and detailed reconnaissance of the
area to be surveyed.
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When the above logistics are complete, the fieldwork - involving the capture and storage of field data - is
carried out using instruments and techniques appropriate to the task in hand.
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The next step in the operation is that of data processing. The majority, if not all, of the computation will
be carried out by computer, ranging in size from pocket calculator to mainframe.
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The methods adopted will depend upon the size and precision of the survey and the manner of its
recording; whether in a field book or a data logger.
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Data representation in analog or digital form may now be carried out by conventional cartographic
plotting or through a totally automated system using a computer-driven flat-bed plotter.
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In engineering, the plan or DGM is used for the planning and design of a construction project.
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This project may comprise a railroad, highway, dam, bridge, or even a new town complex.
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No matter what the work is, or how complicated, it must be set out on the ground in its correct place and
to its correct dimensions, within the tolerances specified.
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To this end, surveying procedures and instrumentation are used, of varying precision and complexity,
depending on the project in hand.
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Surveying is indispensable to the engineer in the planning, design and construction of a project, so all
engineers should have a thorough understanding of the limits of accuracy possible in the construction and
manufacturing processes.
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This knowledge, combined with an equal understanding of the limits and capabilities of surveying
instrumentation and techniques, will enable the engineer to successfully complete his project in the most
economical manner and shortest time possible.
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Surveying is concerned with the fixing of position whether it be control points or points of topographic
detail and, as such, requires some form of reference system.
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The physical surface of the earth, on which the actual survey measurements are carried out, is
mathematically nondefinable.
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It cannot therefore be used as a reference datum on which to compute position.
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An alternative consideration is a level surface, at all points normal to the direction of gravity.
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Such a surface would be formed by the mean position of the oceans, assuming them free from all external
forces, such as tides, currents, winds, etc.
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This surface is called the geoid and is the equipotential surface at mean sea level.
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The most significant aspect of this surface is that survey instruments are set up relative to it.
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That is, their vertical axes, which are normal to the plate bubble axes used in the setting- up process, are in
the direction of the force of gravity at that point.
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Indeed, the points surveyed on the physical surface of the earth are frequently reduced to their equivalent
position on the geoid by projection along their gravity vectors.
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The reduced level or elevation of a point is its height above or below the geoid as measured in the
direction of its gravity vector (or plumb line) and is most commonly referred to as its height above or
below mean sea level (MSL).
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However, due to variations in the mass distribution within the earth, the geoid is also an irregular surface
which cannot be used for the mathematical location of position.
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The mathematically-definable shape which best fits the shape of the geoid is an ellipsoid formed by
rotating an ellipse about its minor axis.
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Where this shape is used by a country as the surface for its mapping system, it is termed the reference
ellipsoid.
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Part I, Comprehension Exercises

A. Put "T" for true and "F" for false statements. Justify your answers.
.."F".. 1. The analog representation of a survey is named DGM.
.."T".. 2. Both forms of representation (analog and digital) may be utilized by surveying engineers.
.."F".. 3. Digital and analog formats are used only in the construction phase.
."T".. 4. Fieldwork comprises the capture and storage of field data.
."T"..  5.Decision making regarding appropriate methods precedes careful and detailed
reconnaissance of the area to be surveyed.
.."F".. 6. Each equipotential surface can be assumed a geoid.
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..."T".. 7. Surveying methods depend on surveyors' equipment in each project.
B. Choose a, b, ¢, or d which best completes each item.

1. The analog form of survey representation consists of ............

d. three-dimensional forms

b. contoured map and chart \

C. three-dimensional forms and contoured map

d

plan, map, and three-dimensional forms

. The preliminary requisites of surveying are ..................
management and decision making

2
a
b. instruments
C. careful and detailed reconnaissance \
d

appropriate methods

. Due to variations in mass distribution within the earth, ..........
the geoid cannot be a reference surface

3

a

b. the geoid can be defined mathematically

C. we must choose another surface equal to the earth's surface
d

the geoid is an irregular surface V

. By rotating an ellipse about its minor axis ..................
an ellipsoid will be made V

4
a

b. the geoid can be replaced

C. appropriate shape of the earth can be defined
d

a three-dimensional earth is shown

5. Elevation of a point is calculated ............cccooveeeevevenn.
ad. from above the mean sea level \

b. by an ellipsoid

C. from a mountain summit

d. from the geoid

Part Il. Language Practice
A. Choose a, b, ¢, or d which best completes each item.
1. The ............ of the earth is mathematically not definable.
a. measurement b. surface V

c. contour d. topographic condition
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2. The word 'reconnaissance’ possibly means ............
d. careful research
b.underground planning
C. mathematical calculation
d.preliminary survey to get information V
3. Gravity vector is in the direction of ..........
a. instrument b. plumb line \
c. equipotential surface d. mean sea level plate

4. The means which is used by a country for its mapping system is called

a. the geoid b. the reference ellipsoid \
c. MSL d. DGM
5. The mathematically definable shape which is ......... to the geoid is
an ellipsoid.
a. equal b. similar
c. best fit \ d. appropriate

B. Fill in the blanks with the appropriate forms of the words given.
1. reconnoiter
d. The team of soldiers were assigned in ...reconneance... the enemy territory.
b. Survey engineers are mostly engaged in ...reconnoitting...  works.
C. The ... reconnoitered ... land was then carefully constructed.
d. To ... reconnoiter ... the town a group of experienced and adroit engineers were needed.
2.execute
a. Is the leader responsible for the actions he executes ?
b. The reconstruction of the devastated country is not easily executed
C. The president is responsible for the execution of the regulations.
d. Who is the executer of the Anti-polio Vaccination Plan?
3. measure
d. The damages of the earthquake in Bam were beyond measurement
b. Thedam engineers came within measured distance of success.
C. Today laser is used to measure exact distances.
4. elevate
d. The plane flew at an elevation of 10,000 meters.

b. The quake-stricken man, losing his family, elevated his voice to complain.



English for the students of Surveying
Hamed Movaghari
2018

C. Insome underground mines the minerals are brought to the surface by an elevator

5. project
d. A team of experts consisting of civil engineers, geologists and surveyors projected the dam.
b. The Consultative Assembly did not vote for the projection of making a highway through the
forest.
C. Projection is the process or technique of reproducing a spatial object upon a plane or curved
surface.
C. Fill in the blanks with the following words.
surveyor’ supporting’”  guild* leveling®
construction® sighting® manuscript’

The Role of Romans in Early Surveying. Significant development in the art of surveying came
from the practical-minded Romans whose best-known writing on surveying was by Frontinus.
Although the original ............ disappeared, copied portions have been preserved. This noted
Roman engineer and .............. was a pioneer in the field and his essay remained the standard for
many years. The engineering ability of the Romans was demonstrated by their extensive

work throughout the empire. Surveying necessary for this construction resulted in the organization

of surveyors' .............. . Ingenious instruments were developed and used. Among these were the
groma, used for ............. ; the labella, an A frame with a plumb, for .......... ; and the chorobates, a
horizontal straightedge about six meters long with ........... legs and a groove on top for water to

serve as a ievel.

D. Put the following sentences in the right order to form a paragraph. Write the corresponding letters
in the boxes provided.
d. Traditionally, therefore, surveying stresses both manual and computational precision.
b. But except for topographic work, only exceedingly small errors can be tolerated in surveying
and there is no factor of safety.
C. Engineers who design buildings, bridges, equipment and so on are fortunate if their estimates

of loads to be carried are correct within5%.

d. Then a factor of safety of two or more is applied.




English for the students of Surveying
Hamed Movaghari
2018

Section Two: Further Reading

Control Networks

The establishment of two- or three-dimensional control networks is the most fundamental operation in the

surveying of an area of large or small extent.
el 3b5 b o8 Conmag b aihaie S 5l )l 4l )0 )5 n 5 s Ak (gam 4 b g0 S5 la Sh o

The concept can best be illustrated by considering the survey of a relatively small area of land.
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The processes involved in carrying out the survey can be itemized as follows:
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1. A careful reconnaissance of the area is first carried out in order to establish the most suitable positions

for the survey stations (or control points).
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The stations should be intervisible and so positioned to afford easy and accurate measurement of the
distances between them.
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They should form ‘well-conditioned' triangles with all angles greater than 45°, whilst the sides of the

triangles should lie close to the topographic detail to be surveyed.
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If this procedure is adopted, the problems of measuring up, over or around obstacles, are eliminated.
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The survey stations themselves may be stout wooden pegs driven well down into the ground, with a fine
nail in the top accurately depicting the survey position.
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Alternatively, for longer life, concrete blocks may be set into the ground with some form of fine mark to
pinpoint the survey position.
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2. The distances between the survey stations are now obtained to the required accuracy.
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Steel tapes may be laid along the ground to measure the slant lengths, whilst vertical angles may be

measured using hand-held clinometers or Abney levels to reduce the lengths to their horizontal
equivalents. 7
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Alternatively, the distances may be measured in horizontal steps.
Wigd (65 o5l il sla alold JSb @ wilgs oo Jeolgd o Sols IS8 4
The steps are short enough to prevent sag in the tape and their end positions at 1, 2 and B fixed using a
plumb-bob and an additional assistant.
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The steps are then summed to give the horizontal distances.
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Thus by measuring all the distances, relative positions of the survey stations are located at the
intersections of the straight lines, and the network possesses shape and scale.
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The surveyor has thus established in the field a two- dimensional horizontal control network whose nodal
points are positioned relative to each other.
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It must be remembered, however, that all measurements, no matter how carefully carried out, contain

error.
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Thus, as the three sides of a triangle will always plot to give a triangle, regardless of the error in the sides,

some form of independent check should be introduce to reveal the presence of error.
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In this case the horizontal distance from D to a known position D' on the line EC is measured.
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If this distance will not plot correctly within triangle CDE, then error is present in one or all of the sides.
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Similar checks should be introduced throughout the network to prove its reliability.
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3. The proven network can now be used as a reference framework or huge template from which
further measurements can now be taken to the topographic detail.
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For instance, in the case of line M, its position may be physically established in the field by aligning a

tape between the two survey stations. 8
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Now, offset measurements taken at right angles to this line at known distances from F, say 20 m, 40 m
and 60 m, will locate the position of the hedge.
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Similar measurements from the remaining lines will locate the position of the remaining detail.
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Note the use of oblique offsets to more accurately fix the position of the trees by intersection, thereby
eliminating the error of estimating the right angle in the other offset measurements.
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The network is now plotted to the required scale, the offsets plotted from the network and the relative
position of all the topographic detail established to form a plan of the area.
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4. As the aim of this particular survey was the production of a plan, the accuracy of the survey is
governed largely by the scale of the plan.
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For instance, if the scale was, say, 1 part in 1000, then a plotting accuracy of 0.1 mm would be equivalent
to 100 mm on the ground and it would not be economical or necessary to take the offset measurements to
any greater accuracy than this.
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However, as the network forms the reference base from which the measurements are taken, its position

would need to be fixed to a much greater accuracy.
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The above comprises the steps necessary in carrying out this particular form of survey, generally referred
to as a linear survey.
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It is naturally limited to quite small areas, due to the difficulties of measuring with tapes and the rapid

accumulation of error involved in the process.
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For this reason it is not a widely-used surveying technique.
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It does, however, serve to illustrate the basic concepts of all surveying in a simple, easy to understand

manner.
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Had the area been much greater in extent, the distances could have been measured by distance

measurement equipment; such a network is called a trilateration.
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The shape of the network could be established by measuring all the horizontal angles, whilst its scale or

size could be fixed by a measurement of one side.
D98 oo Comi SN 51 (S (6,5 o5lasl b ol olail b b oS Sy w0gd oo JoSas 8 gblg; plas (6,5 ojlal b asliss s

In this case the network would be called a triangulation.
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If all the sides and horizontal angles are measured, the network is a triangulate ration.
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Finally, if the survey stations are located by measuring the adjacent angles and lengths thereby

constituting a polygon A, B, C, D, R, F, the network is a traverse.
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These then constitute all the basic methods of establishing a horizontal control network.
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Comprehension Exercises

A. Put "T" for true and "F" for false statements. Justify your answers.

.. "T"....1. The most basic work in a surveying action is establishing a two - or three -dimensional
network.

.. "F".... 2. The survey stations should be invisible.

.. "T"...3. Instead of pegs, concrete blocks may be utilized for survey stations.

.. "T"...4. The scale of the plan determines the accuracy of a survey.

.. "T"...5. In linear surveys errors are accumulated to make them invalid. 10
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... "F".... 6. Trilateration is most suitable for simple surveys.

.. "T"...7. Distances have to be measured by distance measurement equipment.

B. Choose a, b, ¢, or d which best completes each item.
1. Well-conditioned triangles ...............
a.  should have little sides
b.  have angles greater than 45° \
c. areverysmall
d. are close to topographic detail
2. Offset measurements are taken .........
a. along theroad
b. atrightangle to the line
c.  veryaccurately
d.  with atape \
3. In atrilateration network ..............
a.  all elevations have to be known
b. accuracy of the project is very high
c.  all lengths have to be close together
d. all lengths are measured V
4. Triangulation means the measurement of .................
a.  all horizontal angles in the network
b. all lengths and angles
c. one length and all horizontal angles Y
d. onlyone angle and sum lengths
5. Accuracy of amapincreasesby  ..................
a. increasing the scale \
b.  decreasing the scale
c.  being cautious in measurements
d.  choosing tools in measurements
6. Control network isusedin ..................
a.  either large or small extent \
b.  small and accurate projects
small-scale maps

d. wide areas

11



English for the students of Surveying
Hamed Movaghari
2018

C. Write answers to the following questions.

1. What is a triangulation network?

2. When do we use distance measurement equipment?
3. What is a traverse network?

4. What are the four main steps in achieving a survey?
5. Why is linear survey limited to small areas?

6.  Which surveying technique is applied in large areas?

7. How do you define a triangulate ration network?

sk sk sk ok

Section Three: Translation Activities

A. Translate the following passage into Persian.

Future Challenges in Surveying
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Surveying is in the early stages of a revolution in the way data are stored, retrieved and shared.
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This is due to development in computer technology. The demands on surveyors will be very different in a

few years from what they are now.
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The national control networks must be maintained, new adjustments made and supplemented to meet the

equipment of high-order future surveys.

2P Ay o )op At ln b ogd JeSS g oud plonl il g9) saz lo (S w0 ()l b (o J5S gl oS
WSO S o.).;J

New topographic maps with larger scales are necessary for better planning and design.

el 350590 e (il g 3y by sl 25,50 la eldie Lo (81 S sla ands

Existing maps of our rapidly expanding urban areas need revision and updating to reflect changes.
Ao Gl |y Ol s U asses gla) gy 41 5 (sl el anwss o 0 oy i (5000 3blie ;0 39250 slo 4t
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Long-range planning and assessment of environment impacts of proposed construction projects call for
maps and data banks that contain a variety of land information such as ownership, location, acreage, soil

types, land uses, and natural resources.

Monuments set many years ago by the original surveyors have to be recovered and remonumented for

preservation of property boundaries.
Sy XS LB sazme Cundae e g bk 090 Wb a5 Wil et ol adsl sy 4 aliwgy JE Jlo paiz b Sl ao

b SoSIle e 5l (55l

Appropriate surveys with very demanding accuracies are necessary to position drilling rigs as mineral and
oil explorations press further offshore.
ol Gblie ,o i 55,65 b bome 5 (b5 oblasST jo gl Sligas Camdse e sl 3L 050 s b calie (5)l0p Ak

And in the space program the desire for maps of neighboring plants will continue.
Cbls walgs aslol jgloee Oyl slo adis gl Lol olad slo aoliy jo rioron

These and other opportunities offer professionally-rewarding indoor or outdoor life, or both, for numerous
people with suitable training in the various branches of surveying.
sl 4l o) culie slo U;L)',,{l oS ol ooy o8l sl g posax (S5 0 gl a8 abl Ko gle cosdas g0 lge o)

loags (gls p aids 95leS

B. Find the Persian equivalents of the following terms and write them in the spaces provided.

1. cartographic plotting S s,

2. contoured map (55 asis) oo ais

3. data logger o3ls (551 o

4. digital ground model (DGM) o) (098, oo
5. ellipsoid Sy

6. equipotential surface ety o pelas
7. geoid Al
8. horizontal angle Slaas b sl ayl;

9. map projection 25 s

10. mean sea level (MSL) Lo bawgio aban
11. network A

13
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12. plan b b ¢ ask
13. plumb line Jls L
14. position Cobge
15. ranging Gan ailiie o S5 ot ¢ b cdlue o b alold
16. storage Sl 0ped
17. topography Oy ik 5 (S ¢ ST 55
18. traverse Ohales
19. triangulation el

Unit 2

Section One: Reading Comprehension

Geodesy

Geodesy is the discipline that deals with the measurement and representation of the earth, including its
gravity field, in a three-dimensional time-varying space.
e LL3 T (g s Slej Slad 9 o] G315 lase come inled 9 (68 03Il b a8 sl allss (650455
As with most scientific disciplines, geodesy is arranged into sub disciplines.
D5 oo gy b oo 3Ll 5 50 (550555 (sale sl plla i b alie

The classical sub disciplines are geometrical geodesy, physical geodesy, mathematical geodesy, and
dynamic geodesy.

Al oo (Sanlns (650555 5 Sl (650555 (S id S35 emiie $30555 ol S sl a5l 5
Over the past 30 years or so, new technology and new applications have given rise to several more
'geodesies’, for example, satellite geodesy, inertial geodesy, marine geodesy, space geodesy, and even

horizontal and vertical geodesies.
650955 «s! oylgmle (630555 il T S99 (550955 AFLE o 4 oad ael Wi Gl IS § (59l andS Jlw 30 M o
(b 5 0B (33985 > 9 2l (550955 «2lyd 309 (St Rl

Rather too many geodesies to live with!
1il ool 09245 (6oL L_w.x Slesosss

Although some of these terms appear reasonable, others do not.
4M&%@l@‘m)‘5ﬂ)ﬁgg&uubudljldol.&';q;l

Are we prepared to call control surveying with a theodolite 'theodolite geodesy'?
095 oauel (509 (659535 «Sdgdeii b (IS ()l AR aS SIS S92y Sl gs‘lil'f“‘b."
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If we accept vertical geodesy, why not 'oblique geodesy'?

fogs adpdy hlo (55095 Lz o9d b pdy o3 (30955 1

Will 'mountain geodesy' take care of the mountains, while ‘lowland geodesy' informs us about the

remainder of the earth's dry land?
L& Sas slore; an b bLSI o Sldlbl g sl 559935 &5 (J 53 0,5 wwlys Sudle lpiliwnsS I SlnsS (553655
fols sals>
Little wonder so many people are bewildered, if not confounded, by geodesy.
gl ol yeS (559955 0bj slo asli aliwgy STl wiales 23 0050 5l (g s sl WS L
We believe that the syndrome of too many geodesies is, in part, responsible for the lack of appreciation
for the discipline itself.
el gy pllas 51 (BT S,0 lai (sl (Pl (ol S 4 3L sl 553855 (Sler) oy oS maiias L
Moreover, one cannot help feeling that it is the geodesists themselves who are mostly responsible for this
sorry state of affairs by promulgating this terminology.
sl oo 0b; Ol Lasl b anlissl Gl ol Jstae yiiuw il (659555 895 45 oS > aiils oo oledl ogdlay
Be that as it may, the fact still remains that in some parts of the world and by some people, geodesy is
being mysticized, while in other parts and by other people, it is being thought of as irrelevant.
S35 poye 3l ol bawgs g ez 5l @ledSe 0 &5 Culrply Glizmes S (nl oS @il Jds cal 4 cel (S £9.550 )
el L5 5ol SelS” 00 10 iy alagy 5 et b jo a5 Jbo 3 ¢ Canl sl
Neither of these extreme positions is healthy.
e (539535 g 4 L ;& 5 b8 slo Comdg (nl 5l S e
We are convinced that the remedy for this situation lies in functionaliz- ing geodesy.
el (630955 50,5 Wi pllas jo Cmdg (pl ZMle AS ol &6 Lo
This can be accomplished quite naturally when the definition of geodesy is looked into more closely.
35S oo ol 09 4B S LA s 5 58 KE &y (550555 iy el oS alSip (omerls SLS JSS 4y el
The result is a breakdown into three main functions and, corresponding to them, the following three
subdiscip- lines:
D5l o be a5ls o opladl oo Ll lilaie 5 Lol a5ls 4 (650555 rinSd dogs
(a) positioning,
(b) the earth's gravity field, and
(©) temporal variations (in positions as well as of the gravity field).

PUIVEL PO W1 |

5 <03 T olee (o
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Clearly, in such a functional division of geodesy, there is no room for any artificially-defined 'geodesies'.

3 0929 DI (sla (550935 (sl (2l (550955 5l s pll (S S iz 50 S
Positioning, or point position determination, is the geodetic task that the community at large best
understands.

.g;w;leo;d)oJS..’Z;Lﬁ).;.e,.‘dqml?wldfwldﬁléso;;&u)lf)amﬁQﬂﬁ}amligﬂgijﬂﬁ

Points can be positioned either individually or as a part of a whole network of points; the positions sought
may be either absolute (with respect to a coordinate system) or relative (with respect to other points).
s S & S (Bllae jga aileS (oo LU Wigd Cedge el B a0l Syl (225 Ol b ojhie S0 @ wly e LS
gl CorBge (i (R0 bl 4y Cad) (gond S5 &2 b (Slaiie
The knowledge of the geometry of the earth's gravity field is needed to make possible the transformation
of the geodetic observations made in the physical space (affected by gravity) into the geometrical space in
which positions are usually defined.
slasd 4 wil oads plwl (LS b cow ) Sops slad o a5 Soogs) Slaslive Jsows oSKal (sl oo G2dl,S ol dusdia il
el ($5970 Nigh ga hapai 5] 35 Ygano o gin
In addition, the shapes of equipotential surfaces and plumb lines are needed for projects involving the
physical environment (e.g. flow of water).

G357 (N gl Jlo lyie @) wigh oo ool (Sejed Lamo 1o o5 o 0555 (sl 5B Eshan 5 Jesliy o0 ol S5 opdhe

el
Temporal variations of positions and the gravity field result from deformations of the earth (and its
gravity field) attributed to a number of causes.
oas 00l e e iz Ll @ a8 050 (oo (B0 o GRS Gl 5 ey sl USS i 51 IS a5 Cambye Gloj s
ol
In geodesy, it is immaterial what causes these movements - be it earth tides, crustal loading and rebound,
tectonic forces, or other, as yet unknown, phenomena.
b5 (S8 Sbgyd « diwgy (Sl LS > g (ol dwgy ISl (e Se g 5z Wl oo 4T e e DI ol e (550955 5o
AL, Sl gle oy
The study of these causes rightfully belongs to geophysics, but the geometrical aspects fall within the
realm of geodesy.
555 oo )3 650955 dlanm 10 LT cwiin SlealEays Lol eenl G536 4 3haio SalS b eyl anlllae
Others have also functionalized geodesy along lines similar to those described previously.

68,5 (S0 i A 0313 pradgs Wb a5 4T b alis 1 (650955 35 o500
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For example, the (U.S.) Committee on Geodesy (1978, p. 7) states that the major goals of geodesy can be
summarized as:

Dgd Ao 5350 )lge 4y Wilg oo (559855 ol Blaal aS 8 )5 Lo (7 o 1978) ;5 sasxie YL (659655 ateS Jlse (51
1. Establishment and maintenance of national and global three- dimensional geodetic control
networks on land, recognizing the time- variant aspects of these networks.

el o aSs cpl Gley Olpeis aseis boljen Sl g o (som an (S50 S sle a6 )l g Slasl

2. Measurement and representation of geodynamic phenomena (polar motion, earth tides, and

crustal motion).
(Hgy &8 > 5 ey o g )52 wdad 08 ) (Sealinagsy sl oy Gialed 5 65 o3l .2
1. Determination of the gravity field of the earth, including temporal variations.
O sl Dl b ol e ey (105 s e .3
Geodetic Theory
SHg5 69
To fulfill all its functions, geodesy must span a spectrum of activities ranging from purely theoretical

aspects, needed in laying theoretical foundations for the various geodetic techniques, to field data

collection.
sloyl5 50 5hs 8550 ame (55985 Slealas Jolb a5 amo idg 1) lo cullad 5l g b Wb (550955 winlly (ol pled plil (sl
Al o sy L 55l me 3 g 05U (S sle ST (6l (5,98
Accordingly, there are geodesists who specialize in theory and those who specialize in the practice of
geodesy.
i LSS 650535 les (iFu p0 (ool g Wls aadS (6,98 A ;0 o wies alaaie (633835 (bl
The latter includes fields like control surveys and gravimetry.
il oo (i SIS g U5 blE (sl sk Jolis ;51055
Of course, the demarcation lines are very blurred and hence defy any firm classifications; nevertheless,
some generalizations are possible.
O L eyl vz et (gui dtws SG bml Gl Galpl g Sl pree Sl Slos 5 6595 sle Sl (6550 sk 4z S
el pdy Gl (S slo sais ail 5l (S 092
The global nature of geodesy dictates that most of the theoretical work be done either at universities or
within governmental institutions.
g plowil (9o Sluawgo ;o b la olSiils o (6,955 sla)l5 it o5 390 (0 el (550555 IS Caal

Few private institutes find it economically feasible to do any amount of geodetic research. 17
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oo pll (Sso g Ol a5 Coul e golamdl s 5l lisly sogas Slawde 5| oS olaws
It is quite usual to combine geodetic theory with practice within one establishment, although specialized
geodetic research institutes do exist.
i Slage o5 2251 050 S5 e Ko o o] loe i L 6598 (S0 o)l o Sl Jpone SIS el
s 352y B jsb 4 (SESeg
Much of geodetic research is also done in the disguise of space science, geophysics, oceanography, etc.

D9 oo plmil 028 g ¢ gulids Lugilidl (G555 L pale CIB o 55 SSog) wlidod i

Of great importance to geodetic theory is international scientific communication.
e (M ey oo LSl S0655 5,95 sl s O)lge ]

The communication channels have been secured and formalized under the umbrella of UNESCO's
International Council of Scientific Unions.

Lgh (o0 S oS (oole sl Al (Mol (e (6ly98 by s (LSl sla JUS
The organizations that are directly responsible for looking after geodetic needs are the International
Association of Geodesy (IAG) and the International Union of Geodesy and Geophysics (IUGG).
5 655 Holl e a0l 5 1AG) (539555 (Mol (e apoloil s (S50955 SoJl (o) 2 Jsime poiitas job 4 a5 oo (lojle

Adl oo (UGG, 08455

Other international organizations also have a limited vested interest in geodesy, as this is more along the

engineering and technological lines.

Gl ALE (G5I5ST g gipee ()58 sl b oS g5k & 95,10 (550555 0 (5099 sle s aBdle Koo Ml i sl el
Sgd Koalon

The IAG meets every four years, usually together with the other six IUGG associations, to discuss, in the

form of scientific symposia, various issues and pass resolutions regarded as recommendations by the

member countries.

IS 4 Gailises by o sl cdiied TUGG ;K5 apolos] (i b Yooro 45 and o 525 |, oo ot )b G Jlo Lz » 1AG
g oo Slpidu e (slo a8 aliwg 45 b asliakd Cygal 5 calise Slegdge b sly oale sla Canis

The Association is divided into several commissions, study groups, bureaus, and centers which are set up

to deal with contemporary problems and, as such, change from time to time.

a5 0gd oo (S0 el Wl 00 Sl D52 ge IISEe gy Sl AT (535 The 5 ) Cin ( Silalllae (slag ) ateS i 4 ayolos]

A e 508 ley 4 Slej
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Part I. Comprehension Exercises

A.. Put"T" for true and "F" for false statements. Justify your answers.
..."F"... 1. Modern geodesy is divided into many subdivisions.
..."F"... 2. Oblique geodesy is one of the main branches of geodesy.
..."T"... 3. The ramification of geodesy is considered a merit for the

discipline.
...""F"... 4. Geodesy is being mysticized all over the world.
..."F"... 5. Only geodesists can understand the concept of positioning.

..."F"... 6. The author classifies geodesy into six parts.

B. Choose &, b, ¢, or d which best completes each item.

1. The best cure for the malaise situation of geodesy iS t0.............. «oce...
a. further subdivide it b. give it more specification
c. mysticize it d. functionalize it \

2 The writer believes that the three main sub disciplines of geodesy are...................
d. surveying, hydrography, and control networks
b positioning, gravity, and their temporal variations \
C. gravity, surveying, and astronomy
d geodynamics, gravity, and positioning
3. Pointstobe positioned may be................... .
a. absolute b. relative
c. both absolute and relative V d. neither absolute nor relative

4. Transformation of geodetic information into geometrical space is part of

a. geometry of gravity field V b. positioning
c. dynamic geodesy d. temporal variations in positions
5. studies deformations and movements on the surface of the
earth.
a. Geodesy \ b. Geophysics
c. Geometry d. Geology
6. Physical and environmental projects are needed for the determination of the.................
a. shape of the earth b. shape of equipotential surfaces
c. plumb lines d. both b and ¢ \

7. Much of geodetic research is done in the disguise of  ..............
d. space science, geophysics, oceanography \
b. geodynamics, geology, control networks

C. gravimetry, hydrography, astronomy 19
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d.

geophysics, geodynamics, surveying

C. Answer the following questions orally.

What are the main functions of geodesy?

What are the major goals of geodesy?

Why is geodesy in a sorry state?
What is IAG?

NogkowdE

institutions?
8. What does IUGG stand for?

Part I1. Language Practice

A. Choose a, b, €, or d which best completes each item.

1.

o o o

o oo

oo o

oo o

"In geodesy it is immaterial what causes these movements”. 'Immaterial' means

incorporeal
unimportant v
solved

important

The study of tectonic causes virtually belongsto .................cccoeeee.

temporal variations of positions
the earth's gravity field

both geodesy and geometry
only geophysics v

One of the main goals in geodesy is ..............
specification of geodetic subdisciplines
determination of the gravity field of the earth
determination of the responsibilities of geodesists

mysticization of the gravity field of the earth

In geodesy, we ...............

study time variation of gravity V
can't study gravity

must study only physical phenomena

are combining several mathematical functions

"The demarcation lines are very blurred ". Blur possibly means

Which organization is responsible for geodetic needs?

Which sciences also deal with geodetic research?

Why are most geodetic theoretical works done either by universities or government
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o oo

oo o

dirty
limit
indistinct \
sharp

Earth tides are dealt with in studying ................
gravity fields

temporal variations

control networks

geodynamic phenomena \

B. Fillin the blanks with the appropriate forms of the words given.

®o00 o

o oo

o o

o

SO0 o0 o

apply

During the last decades, America has... applied .. economic sanctions against Iran.
To get a visa to a country one has to ... apply.. to its embassy.

Every year, a lot of ... applier.. register for teaching positions.

For the nomination an ... application.. form must first be filled.

There are only a few ... applying .. positions available.

appreciate

There isan ... appreciated .. change in the government's policy regarding social welfare.
The public ... appreciate .. the great grief of the survivors of the earthquake.
The whole world showed a great deal of ... appreciation .. for the lethal quake.
They ... appreciating.. rushed to the help of their fellow countrymen.
promulgate

Mass media ... promulgate .. new word coinages.

Promulgating .. of drugs is abandoned in the country.

The ...promulgator .. of narcotics will be sentenced to imprisonment.
determine

... Determining.. the meaning of a decontextualized word is veiy difficult.
Geodesists ... determine .. the height of a mountain by trigonometry.

In democratic societies the people are the main ... determiner ..

In such societies the public possesses ... determined.. power.

In English grammar a ... determiner .. precedes a noun to modify it.

The number of casualties from the Bam earthquake was hardly ...determined..
defy 1
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d. Man cannot ... defy .. natural hazards.
b. Tomake any decisions in ... defying.. of public opinion is against
democracy.

C. Some geodesists are ... defying .. towards the confusing state of geodesy.

C. Fill in the blanks with the following words.

gravity ’ solution * familiar ®
geodesy * scientists ° gravitation °
geometry ° powerful field

Theoretical Basis of Geodesy. Mathematics, computer science and physics provide the theoretical
basis for geodesy.

Mathematics is, by far, the most important building block of geodesy.

In fact, some sourcesregard .............. as a branch of applied mathematics. There is something to
be said for this notion, since geodesy is essentially .............. applied to the earth.

Computer science teaches us how to use the computer systems, the

most ........... computing and analytical aid available to us. Many of the problems faced by
geodesy today require a computer ............ Geodesists, like most other ............ , should have an
appropriate knowledge of at least one high-level programming language and be adequately
............. with the interactive and graphical capabilities of a computer.

Last but not least, various numerical analysis concepts are needed in geodesy. Also useful are
numerical integration, differentiation, and quadrature of differential equations.

Physics is almost as important to a geodesist as is mathematics. Since Newton, .............. has
played a very important role in geodesy; this

importance only increased when it was realized that ................ is the geometry of the space in
which most geodetic observations are taken. Today, the geometry of the earth's gravity

is considered a part of geodesy as opposed to physics.
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D. Put the following sentences in the right order to form a paragraph. Write the corresponding letters in
the boxes provided.

d. It is now becoming common to use a three-dimensional, earth- centered Cartesian coordinate
system for geodetic computations.

D. These marks or trigonometrical stations serve as the basis for referencing other subordinate
surveys of lesser extent.

C. In geodetic surveying, the curved surface of the earth is considered by performing the
computations on a spheroid.

d. Geodetic methods are employed to determine relative positions of widely spaced survey marks

and compute lengths and directions of the long lines between them.

€. The calculations involve solving equations derived from spherical trigonometry and calculus.

sk sk sk ok

Section Two: Further Reading

Symbiotic Relation Between Geodesy and Some Other
Sciences

poke plw g 539955 (e ol Coodlumo bLS

Clearly, there are many more uses for geodesy than simply mapping.
el o3l (g0 4 SG 5 6t Sl slo 0 )5 SIS (55055 ads 4

Still other applications of geodesy are found in scientific fields that have a two-way relation with geodesy:
while geodesy supplies one kind of information to them, they provide another kind of information for use

in geodesy.
S atws SG 60955 Al jo il se 30955 L ad,b g0 Ll I SO glle a0k 4 conl (oo psle (0 (650955 K0 0,5 lisen

S e wald 650555 6lp 1y Sledlbl glail sl Koo pgle wiS oo ades | Sledllol
Such fields are as follows:
25l a5l pole ol

a. Geophysics has a history of probably the closest affiliation with geodesy.

el 639855 b 055 s BLI I L (sl azmin )l sl Ssubss LA

So much so that in some countries geodesy is regarded as a branch of geophysics.
s (oo 4i8)S Sl )3 S8 5l sl AL Dlaan (539555 e )eiS il pan p0 &S 5 sk
23



English for the students of Surveying
Hamed Movaghari
2018

Because of this close relationship, it is sometimes difficult to distinguish where geophysics ends and
geodesy begins:

A5 BB 50 530855 E570 5 Sedsis 0L (oS el SIS Suo3 BLS I cnl s @
the boundaries are somewhat blurred.
Consequently, it is to be expected that our account here will not be shared by all geodesists and
geophysicists.
aild S ie b le K365 5 o 0306855 dad o 95d o0 plawil el jo aS la oo S 0y, oo Al ams o
Geophysics, along with many other fields, requires positions and other geometrical information
geodesy can supply.

IS (0wl S (550955 4 Lol (6,500 (o SAMLL g CoaBge (pend el 500 psle Sl (6l L olron S 53555

In particular, it needs the geometrical information on the earth's temporal deformations.
el ey Sloy sl IS8 5is b LL3 | 5o (pusin DMl winils Sy 5dsis (ogas
Geodetic techniques are being used increasingly in the detection of tectonic movements.

B8 oo ooliinl SeiSs Ol > s j0 il e 4 Siogiy slo SIS

In other parts of the world contemporary geodynamics as well as geodetic data are used to obtain the

geometry of deformations.

oolicinl 3590 JS& ks dwiin (53,91 sy (sl lojen b 4 (Sealiogsy 9 (Swogi; slalus plex slo Cwad 5l (S p 0
WS (o0 )l 3

Gravity is one of the most important sources of information used in both theoretical and exploration
geophysics;
el (SBLEIST 5 (5,95 S 58955 o ooliiwl 8550 S mbia (5 oee 5 (S 45
gravity data are necessary for studying the irregularities in the (underground) mass density
distribution.
ool 3l 0590 (e 2 @98 b BLS)I 10 (e 0 50 b (oalatels anlllas (sl (o315 (st
Since geodesists are also vitally interested in gravity data to study the geometry of the gravity field,
both sciences claim a jurisdiction over gravity data collection (gravimetry).

58 (59, y ple 90,0 i 1l s dwaie adllas gl L23T Glalns 4 e dBle Gl 4 ol (jegss aS (ES{

550 ool (i G5 S sbus 58] ez
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A somewhat artificial division would assign global gravity work to geodesy, while regional and local

gravity measurements would be a geophysical task.
@l gl aibie 5 oo GBS 65 oilul 5 550555 & ) Sl NS Gl aez I (erias (50995 B st el S
Aad oo plais! Sode

The temporal variations of the gravity field offer a valuable hint about the physical causes of vertical

crustal movements.

283 e L3 W gl gy US> S5 e b BLS 1 s 1) sunlS SlSs 2,5 lage silej Ol i

As such, these data are often exploited in the context of contemporary geodynamics.
855 oo 48 eolainl 0550 (e Sloj le UKD yts aie) yo ol ()l pizxes

In return, geophysics offers an insight into the physical response of the earth to a variety of forces,
into the possible density distribution within the earth, and into the effects of the internal structure of
the earth on its motion.

90 ik S5 e G9y0 o I @395 (0SS Slog s 4 ey (Seied by b Bl 5o (i Susdess Sl

This information is needed when various mathematical models (relations) for geodetic purposes are

being designed.
Al oo 3l 0 y90 Wgd oo (b (S30gs) Blasl gl 5T Lol (Ladg)) b Jow a5 s ledb| oyl

b. Space science, compared with geophysics, is a very young field.

Sl o ol Sy b aali s a3 osle .0

Right from the beginning, its relation to geodesy has also been a very close one.

el 0393 S35 Jhmr (650955 b o] Lol e ool g9, 51 Gads

The main reason is that the knowledge of the geometry of the earth's external gravity field is essential

for predicting the orbits of space vehicles.
ol (65808 Solow plyl Dljlae gw (iaw Gl e 2B LS Gl i idls oS el cpl el ol (el o

In addition, locations of satellite tracking stations must be known precisely enough to be of use; these

are determined by geodetic means.
gl oo et S05) bl b e (S 1l a8 aily Lasioe (ST B b b oleale b, (slealKing! 5 09Dl

On the other hand, space science has developed some very powerful positioning systems that use the
earth's artificial satellites, and those are now being used in geodesy to complement the existing
terrestrial techniques.

58 ool 3550 (e (Egian o o)lale (gl a5 W0 Sl | (gaied 08 CuaBse rend (Sl e 2L psle [0 B)b

gl o 0oliul 35790 (oo slo ST LSS (gl 53055 10 0355 o0 il 0,»9; g
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The analysis of the observed close satellite orbits now provides the best long wavelength data on the
earth's gravity field, including the value of the flattening of the earth.
Saie Jolt a8 wisS e pald 1) ey (2lF e wily e Jsb b sl (pie owe) 4 SCo5 sla olsale Sl las LT
Db (0 8 o) (S0 p20
Tracking of deep space probes gives the best estimates of the value of the mass of the earth.
WS (oo @l aej 2 Ol shn ) s e (LS lidos b,

c. Astronomy, one of the oldest sciences in existence, and geodesy developed hand in hand for a long
time.
il o3y (Vb o e (sl (K55 bl glyfs (553955 b w3l on ple (3 (ouid 51 (Ko oS g .C

Although the interdependence of geodesy and astronomy has somewnhat diminished in the recent past,

positional visual astronomy still plays a certain role in geodesy.
50 1y odes a8 limes CoaBge s (6 par port awl 00l K, oS g Ul Gldle j0 pemm g (659655 (Snly 4z S

S oo il 650855

In addition, the future will probably see an increasing involvement of positional radio- astronomy.
el CanBge s 2900l pers b 5l e 99 ol (Kily al3dl wals Vel sansT 45 09dlay

Another part of astronomy, celestial mechanics, is also needed in geodesy to study the satellite orbits.
Sl 55972 b o lsale Dl las asdllae (sl (533535 39 55 (Solow SH) pomi 5l 6500 Ao &

Geodesy shares with astronomy the interest in lunar laser ranging.
Al oo S i (g a8l glyls ole G,k 3l ()5 (b Alold Gy 0 peze 5 (539555

The ranges are used in astronomy to compute the lunar orbit and libration, while geodesists use them

for position determination.
Jolgd 5l camBan uand sl b (0985 Al 10 0,8 o 8 eolanwl 5)50 ] Sllug g ole jloe dcule gl pezs 0 Jeolgh
AS oo ool
Monitoring of the rotation of the earth is of common interest too.
il ple 50,0 S ie sl gare Bl 5l 5 ey (g b
d. Oceanography is another science with which geodesy shares interests.

il oo S i glo s addle Lo i85 b as el (6,50 ol Ls""l"‘“’ uuyL.ﬂ .d

Both geodesy and oceanography are involved in the location and movements of shorelines.
A 550 Joles belas Gl 1> g CanBge Sony j0 (culid ugildl g (550655
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Geodesy provides the oceanographers with relative heights of the on-shore water-level-measuring
devices (tide gauges) and their relative vertical movement.
)9"“"“"‘<b 9 aS [ l‘*&")'9 |) (L‘b C“f "‘"L‘) J’L"" » ‘T’T CJ“""’ Gﬁf °)~LN ksu)‘f‘ Ls""‘“ L:Lclj.'i)] QL“‘L‘“ u"}’ul 6‘)‘? 6)‘>9f’)
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Also, the geodetically determined positions of various marine objects, including ice and
oceanographical vessels, are of value to oceanographers.
Ol Gogilidl (sl a5 Loy (ool lowiaS” 5 o o wile (055sS ()0 el Comdse el SIS (Se30955 sl (e

Ao (o plol Cenl Coonl (gl

Oceanographically information which is of interest to geodesists includes the dynamics of the sea
surface and the deviations of the mean sea surface from an equipotential surface of the earth's gravity
field.

s SO 3L, Lawgie plaw Sl 5 by prlaw Sealins z ol canl caadl s1ls b 50655 (sl 45 ol Lwgill ledb!
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This information is needed for the establishment of a datum for heights.
el 65570 2l e Yoz G ol gl ledlbl oyl

e. Atmospheric science, along with all the aforementioned sciences, uses the geodetic positions and
gravity pertaining to meteorological stations and probes.

olitlsn SlgalSinl & byyye 1,5 5 S50 6le Conbye a3l b oad S5 psle plos b olyan (gl psle L€
AS oo ool

It shares with geodesy an interest in satellite orbit analysis.
ol S s 623 )5 slls o)lsmle Jlae LT 4o (559655 b e oyl

While geodesy interprets the orbital perturbations in terms of gravitational effects, atmospheric

science looks at the effect of the distribution of air density.
S s I @i Sl (85 (6 el pole iS (oo i S ST 3 ) (e Sl (g50985 4L 5o

Geodesy needs realistic models for atmospheric refractivity and the appropriate meteorological data
to evaluate atmospheric refraction, which represents one of the most troublesome problems in many

geodetic measurements.
as ol (0 (S yommo k| G Lsti)')| 6‘;} cowlin G..:L:..i’:l}m GLod 5 (6 el | WA GG ‘5‘){ Ls*élﬁ sl Joe aiasls (30655
el (30655 Slan S o3l 51 (g 5lms 5 sl ws sy Blaw 5l (SO

Meteorological data are also needed in the analysis of sea- level temporal variations and, in special

cases, that of the temporal variations of the earth's surface.
el (3970 oy gehams Sloy Sl (sl ogat 5 Ly el Gloj Dl 5T 10 55 (lilgn sbys
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f.  Geology requires both horizontal and vertical positions for its maps.
2l (oo piole 428 slp (ol ) g (Sldae slo CunBge siajl (oelid s

In return, it provides geodesists with a knowledge of geomorphology and the local stability of

different geological formations.

o mald 1 50955 slp SUsS (cwlid (o) sla,lisle L S ()b g oo Sl le 4 gl Sledlbl (il ey WSl
Nety

The information on stability is a must for any geodesist in charge of selecting suitable sites not only

for geodetic monuments but also for observatories of various kinds.
slo Sile g sl Lais &l &g 0 Sl lealSias] Sl jolite 4 30655 8 sl S o b akal, s Sledlbl
iz glsil 5l slaalie LK) s (gl &Sl (gl ands

Comprehension Exercises

A. Put "T" for true and "F" for false statements. Justify your answers.
."T".. 1. Geodesy has two-way relation with some other scientific fields.
.."F".. 2. Geodesy cannot be regarded as a branch of geophysics.
.."T".. 3. Geodesy and astronomy have increasingly depended upon each other.
.."T".. 4. Location and movements of shorelines are needed in oceanography.
.."T".. 5. Meteorology and geodesy use the same satellite.
.."F".. 6. Geodesy has no direct relation with atmospheric sciences.
."T".. 7. Geology provides geodesy with information on local stability of different geological

formations.

Write answers to the following questions.

What are the closest sciences to geodesy?

Why is the relation between geodesy and geophysics bilateral?
Which fields of oceanography have interest in geodesy?

Why are gravity data necessary in geophysics?

What is gravimetry?

What are the uses of atmospheric data to geodesy?

NoohkowhdEm

Which kind of geodetic observations is useful for geologists:

*kkk*k

Section Three: Translation Activities
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A. Translate the following passage into Persian.

Geodetic Profession

G SE
Geodetic personnel may be categorized into scientists, engineers, technicians, and auxiliary personnel.
RYW RPN CEIPUTHT S OX Sy TOWSNIPY FAUOWEL CIPI IR T S KON Ky D v B P VRNV P GU KL g B
These categories differ by education or experience or both of them.
055 oo el il 93,2 b ayos b il el o ooy 4kl ()

A geodetic scientist should typically have a postgraduate degree (a Master or a Doctorate) from a
university offering a specialization in geodesy.

oxies &l glealRasls 51 S 5l (aSo b o)l wlid ) I9) (eSS Odass S yoe S slhls Jgars job 4y (S30655 dientils S
Bk (o0 S5 pmatS

An engineer is the professional who bridges the gap between the theoretician (scientist) on the one hand
and the technician on the other.

A5 oo bl [0 a3l eSS g Bl S5l glo Al e (65555 b diails o by oS il gl ad e (gl uaige S

This person must thus understand the languages of both these groups and be able to communicate freely
with them.

S8 b T b (o) 4 wlgns g 0iS S yo 1) Leag 5 cnl (59958 (b Wb Lased ol

Specifically, a geodetic or surveying engineer should possess an undergraduate degree with geodesy as a
major field.

Al aldy cpl el a2l SO lain (659955 (w15 S o SO sl b (Sogss b o Al eaige SO ogad 4

The engineer should have a good appreciation of the theory while at the same time have some of the basic
skills requisite for the technicians.

Al o (iS5l 55 0590 sl slo Ojles (B 9 S (6095 5l (295 S0 Sl Wb peanes

The surveying engineer should be capable of designing and supervising data collections, carrying out
routine data analyses, and even solving smaller problems of a theoretical nature.

als 1) (5,95 ool Plue Jo > g Jgome slalys 3BT alomil ¢ Lus cilop o pan g (>l oUlg b o p asds Lwasge
sk

Let us have one more look at the relation between geodesy and surveying.
il Al (6510 Al 5 (630955 (Bl AT oSS SG asle

Geodesy being the theoretical foundation of surveying means, in practical terms, that a surveying engineer
needs to know geodesy in much the same way as an electrical engineer needs to know electricity, a
chemical engineer needs to know chemistry, or a mechanical engineer needs to know mechanics.

$»95 4 azl) Sdblas o)ls 53 jloy sl et S Joo j0 4G sk 4 el (g)loy all gla by, 658 Al 550455
oo S b ot yiandld e il comdt i S ¢l SN il siejls S g Ul et SO a5 jghailes il asils
ol Sl sl wia sl SIS
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A good understanding of the basics should be required, but compared with a geodetic scientist, the depth
in the other topics should be reduced.

Al oo yreS Clas Gas (S30g8s diaiils S b dnlie (o Lol sl 55 0550 w1l pealae S S0 SO

The lack of the geodetic component in the educational formation reduces a surveying engineer to a
surveying technician.

Al 55 sl Al eiSS S 4 l0  dlE qudige S5 0gd oo Sl (55l0 4l Dledbl 3508

B. Find the Persian equivalents of the following terms and write them in the spaces provided.

1. astronomy

L;u'
2. celestial Sslows
3. crustal loading &l atsy 6,131
4. deformation U e
5. density ISz
6. dynamic geodesy Seolind (539955
7. earth tide S5 ,5
8. gap alols
9. generalization Sl S5
10. geodetic task Sesogss aby
11. geology e re))
12. geometry Jrers
13. gravity Xk
14. lunar laser ranging oo 3l osliinl b (5,5 b alols

15. mapping il = ,S g
16. marine geodesy by 85095
17. measurement &5 o3l
18. meteorological data olidlgn sl ool
19. numerical analysis sose 3T
2(). oceanography &5 gl

21. physical geodesy S5 $59955
22. polar motion ok oS >
23. rheology UK s gl 5 ol
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24. satellite o Jpale
25. tectonic oSS
26. theodolite ORRYE

Unit 4

Section One: Reading Comprehension

GIS Definition

GIS iy ya5

The term geographical information system (GIS) is now used generically for any computer-based
capability for the manipulation of geographical data.
bl Glalns 6K Gl b e isels collls o Gly ple job 4 93T v (GI9)  oldlis Sledbl wiww ol
DS oo )5 colitul 3550
A GIS includes not only hardware and software, but also the special devices used to input maps and to
create map products, together with the communication systems needed to link various elements.
Iy 699y b i a5 coul Lols slalnl Jolts asl causl oo 138l oy g 41530 o ol Lot &5 oLl i Sledlbl s 2
Al oo 5L o e Jlail sl (BT e e SIS 525 5 09,5 ha (2o s 4t DY paxe 4
The hardware and software functions of a GIS include:

531 Le GIS S (651580 o5 5 (5158 Coew o s

. Acquisition and Verification Lo b 5 oluss]
. Compilation s
. Storage Sl 03
. Updating and Changing JOUETI O WS
. Management and Exchange Jols g g poe
. Manipulation ool s b 50,8 (6w
. Retrieval and Presentation @yl g b3k
. Analysis and Combination S 5 g Julos
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All of these actions and operations are applied by a GIS to the geographical data that form its database.

Ngd oo e Dlaie pimamw o 4 how oldlie lalus b oS o plosl GIS o alwgs o cled 5 b 57 ol plas
All of the data in a GIS are georeferenced, i.e. linked to a specific location on the surface of the earth
through a system of coordinates.

Sl phw So G2 5l Geej o (595 paTbe 0 o 4 (g Jle Blga ¢ dis @2 50 (e GIS 50 Lol cnl ples
One of the commonest coordinate systems is that of latitude and longitude; in this system location is
specified relative to the equator and the line of zero longitude through Greenwich, England.

Job b3 g gl 4 S Sy plns (] 3 Ul (D50 9 Ll Job Slaie la phanw (n5 Jyene | (S

9d (oo iy IS (o0 j908 QLSS gy 5514 Sho LS ae
But many other systems exist, and any GIS must be capable of transforming its georeferences from one

system to another.
il Al 1) 1500w 4 e S5 3l Lis ey ledUol JlES! 5Ules 3l GIS jo 5 05,00 9929 55 (6,500 sl i Ll

Geographical information attaches a variety of qualities and characteristics to geographical locations
(Figure 4-1).

@1 JS)035 o Jeaie Ll oldlar K6 @ 1) bl 65665 loeSig 5 coisS oldl s ledlbl
These qualities may be physical parameters such as ground elevation, soil moisture level, or atmospheric

temperature, as well as classifications according to the type of vegetation, ownership of land, zoning, and
S0 on.
O 95 oelel s Al 55 5 19n sles (S Cush) e ¢ e gl asle (o5 la el )l ol Wl oo b ClST
Al 0 g gy dihaie ¢ ey CoSIlo ¢ aLS
Such occurrences as accidents, floods, or landslides may also be included.
D9l Jolis lgi oo 3 1y ey Gt b o o ¢ SBolay aisle  Jolg>
We use the general term attributes to refer to the qualities or characteristics of places, and think of them

as one of the two basic elements of geographical information, along with locations.
Sledbl Lol iy 95 Gl Ll a4y 5 0uiS oo oolitul )5 0 LeSig 5 b CueS (0l Cons sl Slinogs JS Mol 5l L
1S (50 oSS bl e
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In some cases, qualities are attached to points, but in other cases they refer to more complex features,

either lines or areas, located on the earth's surface.
S5y 0 &8ly sla Cluas b bglas aiile 5 odummn (5)lse 4 Ll ;K0 @dlse yo Lol cigd (oo Jaie bl 4 b oS o 2l im0

Wil g0 0318 S (pao mdas

In such cases the GIS must store the entire mapped shape of the feature rather than a simple coordinate

=
j(;cographic

j reference
=

Real world

Figure 4-1. One can visualize the data stored as theme layers in the
computer, with each layer linked to a common georeferencing
system.

location.
Dl 5 esle Comge S Lais 45 wiS 0,53 | o lse JolS oad (sl aid IS wb GIS _adlge i o

Examples of commonly mapped features are lakes, cities, countries, rivers, and streets, each with its set

of useful attributes.
Aeie Olosg b plaS ja a5 aites b Lls ¢ e al5og, doyeiS dajgd do axlye : ond ()0, aidi b lse Jyors slo Jlio

g (0 053 093 & Loy ye
When a feature is used as a reporting zone for statistical purposes, a vast amount of information may be
available to be used as attributes for the zone in GIS.
A4S el o yiwd 50 el 5l g 2 015 o |8 oolitul 5,50 (g kel Glanl gl a3 o 90 dilate g asjle K oS LB
D5 03wl GIS o dalaie gl Sloeusss (lgin Wl oo
In market research, for example, it is common for postal codes to be used as the basis for reports on

demographics, purchasing habits, and housing markets.
g9y, sl wole ¢ Ll Cumez sla 55155 0 Al Dledbl lainy giwy slaaS 3l aS col pg e Jle lains b0 wladss o
D9l (g0 oalainl (K> ol

The relationships between geographical features often provide vital information.

&S e ol 8y aied )l Sledlbl el SLéla> 5 lse e Slbls

33



English for the students of Surveying
Hamed Movaghari
2018
For example, the connections of a water supply pipe network may be critical for firefighters, who need
to know which valves to close in order to increase water pressure while extinguishing a fire.
ooy 1 Se03 5l T 08 gl @lse po oS Cul (9,0 o Sl T sl o plie (o857 Ay S (i bl (ke sl
S solitnl O jLad ol ol
The details of properties bordering a road are necessary if all property owners affected by roadwork are
to be properly notified.
oy Ml Colie job 4 b w5l 13 ool ol a5 56 cou a5 SISUL ples &5 1 Conl (559,0 03l> (S50 (Shg L
Connections between streets are important in using a GIS to assist drivers in navigating around an
unfamiliar city.
ol (65950 A o Sanil, Ll b o o Sl a5 SEawl) (sl GIS pitaam 5 5l oslizul o by (Ll o @lbls )|
The ability of a GIS to store relationships between features in addition to feature locations and attributes
is one of the most important sources of the power and flexibility of this technology.
5 58 wlie G yage 31 S Wl ooy STy 5 oo L olyen (B)lse e SALLS I (S5 0,053 (sl IS s S Uy
Lol 3519555 Gl 08y Sllasl

Some GISs can even store flows and other measures of interaction between features, to support

applications in transportation, demography, communication, and hydrology, among other areas.

Gyl 1y 2)lse o xS o3l B Koo layial )y 5 b 0lyr (05 033 lly (8 (bl Sledbl gl s 5l (can
AS SeS 550 e die) (B s S99 STl (owlid Gz (B g Jo sla IS 5o aslen

Stored data may be processed in a GIS for presentation in the form of maps, tables, or special formats
(Figure 4-2).
D9l oo B3l K0 el e Cuyd b Joa i sle Cuwe B j0 &Ll gl GIS o S 0 00l 0,38 Sledlb

One major GIS strength is that geographical location can be used to link infonnation from widely
scattered sources.
5,5 soliciul cilisre ol oy ledlbl Ll g1y oldlin e 3l g5 oo a5 el o0l GIS Lol slo SUlgs 51 (S
Because the geographical location of every item of information in a GIS database is known, GIS
technology makes it possible to relate the quality of groundwater at a site with the health of its
inhabitants, to predict how the vegetation in an area will change as the climate warms, or to compare
development proposals with restrictions on land use.
CaS B asS o @28 1) Sl 00l GIS (65999555 sl pglaa GIS  Sledol SGb G jo ledlbl 5l idu ,o oLl as 56 a5 el
) 152 slo)S adlaie G alS ibe 458> @S ciw Giw oo bLS I aihate ] (LSle cod b1y Jome 5 50 g 25 slee]
Nigd dslie aey 6,5 sle Cusgame b anugi sla 7 b oy wales s
This ability to overlay gives GIS unique power in helping us to make decisions about places and to

predict the outcomes of those decisions.
ol 9 S Ui S g b (e b alaly j0 (658 peenal jo Lo aS 00,5 b oSG Sjud |, GIS Slag oo sl el )

ey S8 Sloaanas
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The only requirement is that the geographical information from each source be expressed in compatible

georeferencing systems.
Wigd g0 Bl S0 b Bl a2 e ey b s 53 e 2 5l b8l ledlbl a5 conl cpl alally ol 50 5hs 9550 CueS LS

DIGITAL MAP DATABASE COMPUTERIZED TABULAR DATA
Property | Owner ARE | ADDRESS
ID A
44/99
44/50
AQ55 V 610 44/110 Nils Nilsen 6.51 | 9999 Toppen
ChA Property | Owner Year Type
Building ID
589 44/110
610 44/50
955 44/99

Figure 4-2. How GIS functions, based on the interaction between a digital map
database and computerized tabular data.

A GIS can process georeferenced data and provide answers to questions involving, say, the particulars of
a given location, the distribution of selected phenomena, the changes that have occurred since a previous

analysis, the impact of a specific event, or the relationships and systematic patterns of a region.
S (O S ol sle (Shg anle GYlsw lp ole Clez g 00,5 iile g 1) edd az e ey Sledbl Wilgs 0 GIS S

S Sl (aseie oy
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It can perform analyses of georeferenced data to determine the quickest driving route between two points

and help resolve conflicts in planning by calculating the suitability of land for particular uses.
2 Bolas (0,8 By 50 5 g 01 SIGT Al 90 G (Sl s (08U el (6l ) a2 e oy LI Wl go s 0
S SaS ol eolitl gl (e S camslio sl (g amsle b (55, asliy

Part I. Comprehension Exercises
A. Put "T" for true and "F" for false statements. Justify your answers.
..."F"... 1. The acronym GIS stands for Greenwich International System.
..."T"... 2. The first function of GIS is acquisition and verification.
..."F"... 3. GIS can be assumed as the combination of hardware and software.
..."F"... 4. Any data in GIS must be linked to a point that has position.

..."F".... Sometimes we have to store the shape of features in GIS.

B. Choose a, b, e, or d which best completes each item.

l.AllGISdata ...oooveeeeiiin 15
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2

3

4

5

d. are linked to a specific location on cities
b. are georeferenced
C. have the same system of coordinates

d. are linked through hardware

.Latitude and longitude coordinates are ...............

d. old-fashioned b. rarely used

c. widely used \ d. unimportant

. Today zero latitude is considered to be the ...............

a. Greenwich in England b. equator

c. north pole d. south pole

. Georeferences must be transformable froma ............... to another.
a. coordinate location b. latitude

c. system d. longitude

. Which of the following is not true?

a. A simple coordinate location is preferable to an entire mapped shape.
b. Qualities are linked both to points and lines or areas on the earth.
C. Countries, cities, lakes and rivers, arc examples of features usually mapped.

d.cis gives different qualities and characteristics to geographical locations.

C. Answer the following questions orally.

1.
2.
3.
4.
S.

Part
A.C

1.

How many functions does a GIS have?

How are GIS data georeferenced?

What is the commonest GIS coordinate system?

How can information on water supply pipe network help firefighters?

What are the different forms of information presentation in GIS?

11. Language Practice
hoose a, b, ¢, or d which best completes each item.
The term ‘attributes' refers to
a. only elevations and encumbrances on the earth
D. characteristics and features of locations on the earth
C. all geogra' ical information

d. physical parameters of the earth

. Which of the following is not a function of GIS?

d. management and exchange
b. analysis and combination

C. increasing water pressure 36
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d. retrieval and presentation
3. Itis implied that GIS can
d. increase sales b. identify landlords
c. help driving d. extinguish fires
4. ‘Georeferenced data’ in the last paragraph probably means
d. pieces of data of the earth
D. the data which have coordinate locations on the earth
C. all data about the earth
d. only the data used in geodesy
5. GIS oo,
a. is able to store interfeature relationships
b. can store intrafeature relationships
C. must be used to save relationships but is very expensive

d. can store relationships when used in conjunction with other oftware

B..Fill in the blanks with the appropriate forms of the words given.
1. elevate
a. Hetook the ..elevator.. to 9th floor.
b. The angry man ..elevated.. his voice and shouted at his son.
C. The plane flew at an ..elevation.. of 3000 ft.
2. own
d. The landlady ..owned(owns).. a lot of estates in the southern part of the country.
b. Private ..ownership.. is illegal for very big companies.
C. The well-known politician is also said to be the ..owner.. of a lot of properties.
3. locate
d. The ..local.. surveying organizations are not very varied in Iran.
b. can you tell me the ..location.. of the new restaurant?
C. They ..locate.. the buried town in a new place.
d. The police could finally ..locate.. the cache of the pickpockets.
4. avail
d. In the earthquake there was not much aid ..available..
. Even skilled relief workers were not ..available..
C. The ..availability.. of different aerial and land vehicles greatly helped.
5. navigate
d. He studies airplane ..navigation.. in a well-qualified institute.

b. To become a dexterous ..navigator.. he had to practice a lot. 37
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C. America Vespus was the first man to ..navigate.. across the Atlantic Ocean.

C. Fill in the blanks with the following words.

wireless * portability * display ° units *

landmarks ”  analysts location ° digital °
Mobile Geographic Information Systems. Recent decreases of the sizes and increases in the computational
power of laptop computers and personal data assistants (PDAS) have enabled analysts to develop field-
portable GISs (or mobile GISs). Such ..units.. can be easily transported in motor vehicles or carried on
foot in the field. Use of GISs in the field permits ..analysts.. to enter new data as it is directly observed or
to verity or update information already in the system. In some instances, the GIS runs on a laptop as a
self-
contained unit; in other cases, it is linked by ..wireless.. communications to a GIS maintained in a central
location. Use of PDAs for this purpose requires wireless communications to connect to a central GIS. The
PDA can download a small portion of the GIS at a specific time.
The increasing ..portability.. of GPS receivers has enabled laptops and PDAs to link precise, real-time
location information to a GIS. Such systems are especially valuable when a GIS includes registered
.digital.. images or satellite imagery, which permits analysts to ..display.. GIS layers against a
background that shows recognizable structures or ..landmarks.. Workers can then match their location on

the ground with representations of the same ..location.. in the GIS as they enter new information.

D. Put the following sentences in the right order to form a paragraph. Write the corresponding letters in

the boxes provided.

Q

. In effect, we can produce many useful products from a single data source.
b. Compared to maps, GIS has the inherent advantage that data storage and data presentation are

separate.

o

. As aresult, data may be presented and viewed in various ways.

d. once they are stored in a computer, we can zoom into or out of a map,

€. display selected areas, make calculations of the distance between places, present tables showing
details of features shown on the map, superimpose the map on other information, even search for the

best locations for retail stores!

sokok ok ok

Section Two: Further Reading

38



English for the students of Surveying
Hamed Movaghari
2018

Geographical Information System
e Oledbl o

Society is now so dependent on computers and computerized information that we scarcely notice when an
action or activity makes use of them.

S 50 425 ) plnil e 5o Ll O e oS aiies aily (65 5ealS DML g gl 4 28500 ln (935 o0 el
Over the past few decades we have developed extremely complex systems for handling and processing
data represented in the only form acceptable to computers: strings of zeros and ones, or bits (binary
digits).

Slp Jod BB oo p i a5 ol o ]yl Lo 33lop g (Sialen sl oouzmn oolall 358 (6ld pitaw 4LBAT dnd (paiz M o
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Yet it has proved possible to represent not only numbers and letters, but sound, images, and even the

contents of maps in this simple, universal form.
5 ool Cooyd ol 5l b s slyime > g pglas ¢ balas gl aSl b atig g olael Lioled sl b & a8 ol oy culi (955 b

S9d oo oolaiul Sl
Indeed, it might be impossible to tell whether the bits passing at high speed down a phone line, or stored
in minute detail on a CD-ROM (compact disk read-only memory) represent a concert by Mozart or the
latest share prices.
Sz 4l 5l gpS o boo,S S o al bas SO 9,0 oYU Cepw ax b le Coy ol 0gd aiaS S ol Ses i€ A
Ao Lioles |, (MOZaAr) & 150 & puiS o 5 03,5 0,053 (oyoilys bl L aladl> b 0o i SKwd) ply (63 (o S5 (53, |, (siledlbo]
Ky STsl a1, wbisl Caagd o310
Unlike most of its predecessors, computer technology for processing information succeeds in part because
of its ability to store, transmit, and process an extremely wide range of information types in a generalized
way.
3 srmy oz Gl g JWED ¢ 033 (6l (g0b; sle CubilE DMl (5l (sl seelS (655 (LB sl (535155 IS 5
Sl calisee sla g,y 4 556eS Sledol
Computerization has opened a vast new potential in the way we communicate, analyze our surroundings,
and make decisions.
Ol 3l b (65 poenai g SBLLI LT (bl )| jo a5 (5956 4 Sl 03945 Lo (59, i |y suaz Colls Sledbl od (5 5 gumlS
Data representing the real world can be stored and processed so that they can be presented later in
simplified forms to suit specific needs.
Sl Pl s b canlie o3l sl JS5 @y lamy 45 5,50 @ 353 (B3l 5 ik 0,038 Wil e 88ly slis l labus (iales
Ligs
Many of our decisions depend on the details of our immediate surroundings and require information about

specific places on the earth's surface. 39
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ool ey s (59) pateia sl S b abaly 5o bl el 5 3l (St SLLI Sl 4 Lo slo (6525 el (6 ko
Such information is called geographical because it helps us to distinguish one place from another and to
make decisions for one place that are appropriate for that location.

b 555 el Sy s mesd BB led ;K00 e 5 (S0 G (g a5 WS (0 S Loy 15 058 (o0 o0l (oLl SOLI
oS ool LT 51 aseioe e S 6l
Geographical information allows us to apply general principles to the specific conditions of each location,
allows us to track what is happening at any place, and helps us to understand how one place differs from
another.
oo Gl 5 o 0 asul a5 wes e ol (e S IS w4 Ty e o ol Ll ST Jeol 4 was e ol b 4y oLl Sledlll
ol Sglite o5l ax o8 Ko dr Cand (50 Ko 0SS0 45 WS o S5 Lo s g oS 2bs cadl
Geographical information, then, is essential for effective planning and decision making.
AL (5950 B (655 e g Fige slo 535 by gl (LSl xe Sl
We are used to thinking about geographical information in the form of maps, photos taken from aircraft,
and images collected from satellites, so it may be difficult at first to understand how such information can

be represented in digital form as strings of zeros and ones.

55 0ylgale 5l oo 6l mex polas g Lewlyn lawgs oo b (sla WSe o asi JS& 4y oLl i Sledlbl 5l oS o ool L

Dgd el 1 g 0 sla atd, Ko 4 Sledlbl cpl 5 eSS o 1y Sledlbl opl a5 ol e IS ol o a5 sl b

If we can express the contents of a map or image in digital form, the power of the computer opens an
enormous range of possibilities for communication, analysis, modeling, and accurate decision making.

¢ 3lbT e lbls )l gl 1y b kil 5l ommy ) igmolS )03 0udd sy Jluous S8 @ ) pgas b addi S slyioe pulys S

wliS o b (59) Gl G0 slo (625 el 5 g5l Je

At the same time, we must constantly be aware of the fact that the digital representation of geography is

not equal to the geography itself - any digital representation involves some degree of approximation.

Jolss Jlizms Gioled ;o 5 ail go L3l s 095 L il Lo..se Sl Jlzms Guled a5 il 5T i Sl asl gley e (o
NUW VRV P I E S

Since the mid-1970s, specialized computer systems have been developed to process geographical

information in various ways. These include:
L i () a5 &l ol glal Galizee glo 0guis 4 Ll Dbl osls sl (ol (6 5smalS (Slo i 1970 and Laulgl
: )'| M)L«.C
« Techniques to input geographical information, converting the information to digital form;
Jbamms S5 4 ledlbl ol Jhous ¢ (abdl i Sledlbl 3,5 5 g sl ale SLaSS
* Techniques for storing such information in compact format on computer disks, compact disks

(CDs), and other digital storage media;
(_gst ui‘ﬁ)ﬁ ( CD ) oo),.i;é ‘_gL:e S ‘6):;51?-;?‘[5 kSL‘b WY 89 a.)/..i;é Oygeo 4 SleMb! Cﬁ‘ ‘_g)'L.: 01.355 6‘)-.’ L5-’~L° SSS

Jlzus il o s Koo
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Methods for automated analysis of geographical data, to search for patterns, combine different

kinds of data, make measurements, find optimum sites or routes, and a host of other tasks;
5 e ox8b ¢ b (608 ojlal  Lus dilise gl oS5 ¢ lagSll somine slp oldla> slabus Sass LT olp ole U,
Lo codlad plo 6l 6l a5 4t Sl e
» Methods to predict the outcome of various scenarios, such as the effects of climate change on
vegetation;
B G 555 2 2l 5 ol Dl flasile il sl gl (255 e Gl Sl 2l )
« Techniques for display of data in the form of maps, images, and other kinds of displays; and
Oiales ;500 glgil g pglas « b asds IS 4 s il ¢l ols SuSs

« Capabilities for output of results in the form of numbers and tables.
Jgaz g slasl S5 & mlis (29,5 Gl @l <ol

The collective name for such systems is geographical information systems (GISs).
2L (2 (GIS) Ll Sledlbl pitaw « oot iz 6l S sl
The acronym 'GIS' has come to signify much more than a software system that processes, stores, and
analyzes geographical data.
6lus LT 5 (5le 0,33 (3510, sl 5 ol ooles (61381 o piams ST 3 Gl s ol &5 Sl ol 5l (Sl GIS' Caisee gl
el (g0 ool oSl s
GIS isa "hot" application area for digital technology.
el Jlzs 53535 sl 0 )5 5 aibte Sy GIS
Its software industry has been growing at more than 20% a year for many years, and recent figures for

total annual sales of GIS software exceed $500 million.
S5 ey AVl b3 ggemme slp IS 08) 5 Conl 039 by Jlo cpaiz sl Jlo 59720 51 an s s (T )l ey Care
WS oo jol [V (gudee 500 GIS

The term 'GIS' has come to be associated with any activity involving digital geographical data; we now

talk about GIS data, GIS decisions, and even GIS systems.

e « GIS (slus 4 a2 wlly (o0 45 (5920 4 05 o log B3| Jlioms oLl slus 4 bgype clsd o L GIS ksl
w5 oo GIS g o> 5 GIS o 6,5

Although it is very easy to purchase the constituent parts of a GIS (the computer hardware and basic

software), the system functions only when the requisite expertise is available, the data are compiled, the

necessary routines are organized, and the programs are modified to suit the application.

05 gl o aaliyy 5 il ood 80 lojl LS 5550 slo (b, il ood (551 pex lalnd il uyiws 48 5L 8,50 (et
ASl ool ooly s RS
A computer system can function at what may appear to be lightning speed, yet the entire time span of a

GIS project can stretch to months and even years.

el Jobo 4 Ldlo 2> g Leale b ils o GIS 0550 o (IS oy Lol a7 IS 195 e s b WSl (o0 (6 mnalS i SG
) ' 41
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These facets of an overall GIS are interlinked.
Al dlsgy o0 & GIS IS glo > ()

In general, procurement of the computer hardware and software is vital but straightforward.
R S W Y 83902 S F9eslS )1)9‘ ey )‘)_91 Cow J)las Egozo 4
The expertise required is often underestimated, the compilation of data is expensive and time-consuming,
and the organizational problems can be most vexing.
@2 plojle EDEe 5 93l (oo 2 oo i 5 Sl ange Las )l e waiies Sl 0,50 slaad S e Ll L pse luli s
el 00528 15T oo 55 s
Comprehension Exercises
A. Put "T" for true and "F" for false statements. Justify your answers.
."F".. 1. Geographical information helps us to use special principles for general conditions.
."T".. 2. Geographical information also allows us to appreciate the differences between places.
."F".. 3. Digital representation of a location gives us exact information about that particular place.

J"F".. 4. A computer can finalize a GIS project in an instant.
."F".. 5. Nowadays, societies barely utilize computerized information.

B. Choose a, b, e, or d which best completes each item.
1. The only form of data processable by a computer is
a. numbers and letters b. zeros and ones

c. sounds d. images

2. Computers' success in processing data is mainly due to their
d. passing the bits at high speed
b. representing the real world of geography
C. ability to store, send, and process data accurately

d. extremely complex system of processing data

3. Which of the following is not among the uses of geographical information?
a. helping us in digitizing the data gathered by researchers
b. assisting us in applying general principles to specific conditions of each place
C. allowing us to trace what happens in each place

d. assisting us in understanding how one place differs from another

4. GIS is a "hot" application area for digital technology. Which of the following best represents
the meaning of "hot"?
a. recent b. violent
c. intense d. exciting
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5. Application of computer hardware and software in GIS is
a. unnecessary b. not important

c. essential d. advisable

6. ‘'Figures' in paragraph 5 means
a. bodily shapes b. diagrams or pictures

c.values d. appearances

C. Write answers to the following questions.
1. Why is geographical information necessary?
Why is the information about specific places on the earth called geographical?
What are the usual forms of representing geographical data?
When were computer systems first used for processing geographical information?

What does the acronym 'GIS' stand for?

© 0k wn

How much sale GIS software has had in recent years?

*kkkk

Section Three: Translation Activities

A. Translate the following passage into Persian.

Database
(Sledb! 6l5L) Sledlsl Sl

Although we often think of the contents of a GIS database as equivalent to a map, there are important
differences.
35518 6ol sla gl LT Lel el i S b Jolae GIS pins o Sledlbol ol 45 1S (oo ;58 Lo 4z S
On a map a geographical feature such as a road or a power line is shown as a symbol, using a graphic that
will readily be understood by the map reader.
SBLT oDe 1 aS 0ed oo ool lis sles S Djge gy Jal s S L ool SGaile oLl e as e S ans S g9,
RO e U‘" potdo b 3 3 Al 0ailgs g Sgu < solatul
In a geographical database a road or power line will be represented by a single sequence of points
connected by straight lines, and its symbolization will be reattached when it is displayed.
5 ool ool Ligled puiiae bk b Jate bl jl ats, O alewgs 9,0 JUs b b ool S oldhis cleodlbl oKL S o
A2 Gioled | Ll )l (sl anlsse a5 05 o plosl olfom Ll 4 bgyye (5,35 0Les
A windmill will be represented by a single point, with the attribute "windmill," and will be replaced by a

symbol when displayed. 43
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This approach is economical, since the geometric form of the windmill symbol will be stored only once
rather than repeated at each windmill location, and it also allows analysis to be more effective.
9y nl 9 058 1S5 (lSe ya 58 walysy ALl b ogd (oo 03 b o s (g0l Sl oles pwain S5 15 ol (solamdl g
3,5 plomil (55 g0 S5 @y 5 ILT oS sas o ojlxl Lo o
Databases are vital in all geographical information systems since they allow us to store geographical data
in a structured manner that can serve many purposes.
IS a1y oldlis sbus a5 axms o ojlal Lo a Lol 1 0l (oo (69,0 (2Ldlim Sledlbl slo wiamw pled ;o Sledbl sla Sl
.Q; oolawl u;b; Slaal LS‘)J. u‘ﬁ—*—' 9 e.); eﬁ_‘}f) d)tl_'}L.J
Many GISs impose further structure by using a database management system (DBMS) to store and
manage part or all of the data in a largely independent subsystem under the GIS itself.
on Zypie 5 il 035 sly (DBMS) Slodlbl Sl g e s S5l oolistal b 1y 53k bbb Lo GIS 5l (gl
.o),,fsoleAgGB gy ot S5 St a3Li 05 S5 0 ol 5l cise b el
A DBMS is a general- purpose software product, and GISs that use this approach are often able to
function in conjunction with a wide range of DBMS products.
UY}«W )‘ (9 C") l) ’.\.uly < h./bl&‘ S ° oolaiwl u*’ﬁ) u-“ )| as LS'LQ GIS 9 | &5 L§)|J$| F)" Jya.‘?u sS.u DBMS kS.O
oS s, Lls ) DBMS

The database underlying a GIS achieves many objectives.
Dgd oo atd 5 IS 4 Blaal 5l g )b slp o ls )3 GIS S ity cov a8 Sledlbl 5L

It ensures that data are
DA 088 o lisebsl Lo 4y ledlol SGL ¢yl

stored and maintained in one place;
R N R R

« stored in a uniform, structured, and controlled manner that can be documented;
0,5 sl T ol a8 8 BB g e g [l G o gl 0pud

accessible to many users at once, each of whom has the same understanding of the database's

contents; and
Al Sl SGb sy 51 spliee S0 shls LT 51 plaS o a5 (555 4 e ST 50 1)l 51 (6l (oo s
« easily updated with new data
Az gluo besls Sl 55, 4
This contrasts with the traditional way of organizing and storing data on paper in filing cabinets, in
which data are often
A oo il 0 3d ol e LB s g I (g9, wledbl a5 Lo (gile 0,053 5 20 plejle g o g, b oogad oyl
sLyo YW e 0525 50 (el Diglaie
« stored in ways that are understandable to one person only;
g S50 B L S sl S A Wb e 0p3d IS @
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« easily corrupted by use, or edited in ways that are meaningful only to the editor;

inaccessible to anyone other than the creator of the system;

stored in formats and at scales that are so diverse that they cannot be compared or collated; and

5 eigs KouSo b BLbl 5 aslie BB oS (5)5b & 0d (o0 0258 aliBie o (ulie y3 5 KB 4

difficult to update.

oy S5t Sl 59, 4 sl

B. Find the Persian equivalents of the following terms and write them in the spaces provided.

1. attributes

2. compilation of data Lo 65l o
3. database management system (DBMS) Sledlbl STl Ca ps s
4. demographics R ROWIES
5. digital map database osd, 4 oMbl S
6. feature S As)le
7. georeferenced data &0 Oy leMbol
8. geographical information system (GIS) Sledb! in
9. hydrology ol Ol ¢ 355 p0m
10. landmark wobans! ol o askie e ol
11. landslide o o3
12. 1atitude wldlir e
13. longitude bl i Jsb
14. optimum sites (Cslao) 4 slo oS
15. overlay iy oo
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Unit 6

Section One: Reading Comprehension
Measurement of Angles
bls; 55 o3l
Horizontal Angle
8l asl;
A horizontal angle is the angle formed in a horizontal plane by two intersecting vertical planes.
e oo Ainbo (SB Ao g0 aboldi aliwg 88l aman G j0 A conl gl asgly 88l ayely SO
The vertical planes intersect along a vertical line that contains the vertex of the angle.
WS o B 1) K0Sy ¢ el aggly ol ol 45 w318 o G laial o W36 o
In surveying, an instrument for measuring angles occupies this vertex, and the vertical line formed by the
two vertical planes coincides with the vertical axis of the instrument.
Ghls w318 amio g0 alwgy @B L 5 a8 5 1,8 u‘j) SO 89y 2 O oo ooliiwl aygly (6505 ol (gly aS Ay SO (g loy and o
D9l oo Sl oo w38 je2a b ablas
In Figure 6-1 two vertical planes, OAZ and OBZ, intersect along the vertical line OZ and form the
horizontal angle AOB.
A2 (oo JSas | AOBGB:?I aly 9 diwd ablise 0oz w8 s, o OBZ ;0AZ W8 amio g0 6-1 IS5 jo
Point C lies in the vertical plane containing line OA.
o OA Lz Jolis as s ls 1,8 o3l azin jo C ahss

©
g
=
8
b=
=

Therefore the d <-__Horizontal angle _—¥
B a - . .
A Horizontal plane sk alis OC b, nl pls
POINt D lieS iN w.v vorvicns oo DBUIE 610 Horizontalangle. ... _.__..on of OD is the same as

that of OB.
e OB L alie OD sl sbiwly ol plis g 3yl 1,3 OD Las Jolis 136 asiw ;o Dakais

Point O, being the vertex of the angle, is the at station.
ool ] G g argly ol O alais

The angle at O from A to B is the angle AOB, point A being the from or backsight station and point B

being the to or foresight station.

ool o 599, o] B s gy oty oSyl A alais o5 sl o AOB gy BEA 510 L, L als
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In Figure 6-1 the horizontal angle at O from C to D is exactly the same as angle AOB.
el AOB aygls bl iss D5 C 510 Ll o il asl; 6-1 U 5o

The horizontal projection of OC is OA, and the horizontal projection of OD is OB.
2 OB 0D sl g g 0l (oo OAOC il poas
The horizontal angle between two lines therefore is the angle between he projections of the lines onto a
horizontal plane.
Lol (Bl azmio Sy (59, Lok pglal (e asly cnlnle b 5o G (B 4l
A horizontal angle in surveying has a direction of sense; that is, it is measured or designated to the right or
to the left, or it is considered clockwise or counterclockwise.
Sygo 4 a5 Db o0 5,5 o3Il L 2l 08 ca b o8 ) Ojgo 4 4S5 ek sl Caz Gl ()loy ands o a8l aygly SO
D9l go a8 S b 008 celuol b o8 cels
In Figure 6-1 the angle at O from A to B is counterclockwise, and the angle at O from D to A is clockwise.
ol 8,5 celw AL D 510 ahais o agly 90,5 celwob B A 51O ahais o aygl; 6-1 JSi 0
The common methods of measuring horizontal angles are by measuring distances, by transit, by
theodolite, or by total station instruments.
il oo cpiuiad JUgs slealKins bl cudgasss il «Jolsd (6508 o5l 5l oslial b i3l sLlg; (6,05 o5l Jgomo (sl s,
Angles by Measured Distances.
Jioled 31 oolisiwl b g g5 0310l
It is possible to make simple surveys by using just a tape, the angles being computed from the linear
measurements.
2,5 dwle 88l slo (6,5 o3lail 5,k 51, Llgy (6,5 ol g G 5l eslawl b g ool (g ls 4 SG L les oo
One method of doing this is to divide the survey area into a series of connected triangles, the sides of
which are measured.

905 (6525 03l 1) LT €3Sl 5 00,8 (s o 4 o sl o 5 (gm0 G @ | dilate 4 sl cpl S ol sl by, 5 (S
From the lengths of the resulting triangle sides, the angles at all the vertices are computed by using the
formulas of plane trigonometry, and the various separate angles are added to obtain the whole angle at
each vertex.

50085 b ioee (sblg g oot dcwlone (gl axao Slidie sla Jgo 3 5l oolanl b wgd; den ;o Llgi fol> sla cdie eS| (5,05 o3lail 5

T s &y ol 2 0 IS gl b Wisd e ez

If all the sides in Figure 6-2 are measured, all the angles in the tract can be computed by solving triangles
ABD, CDB, and EAD.

& o e EAD 4 CDB ( ABD la cdie J> b ailate 1o blg; pled g (658 031 6-2 IS jo oM ples S

To obtain the angles at D from to C, for example, the three angles at D from the individual triangles are

added.

898 (o0 pe ;005 L sSLsS slo cdio,o D alais 3l argly aw (Jlo glp c C B D alas 51 Lgl5 50,91 Cams a0 g1y
4/
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If the figure is large and if the lines are clear, the distances can be measured using the distance-
measurement instruments (EDM).

AT o Canss (EDM) alols (6,15 o3l 13l 5l oolicil b Jolgd arisl aseive bghs g il 5,5 dilate 51
The field procedure known as trilateration employs the EDM measurements for computing angles in large
triangles.
o @Sy el o by arale sl ) EDM (gla (525 o3lail 058 oo 4l (saiusley 4w o &5 IS (ol szl (e s,

DS

To avoid measuring the interior lines in a tract, as in Figure 6-2, the angle at each vertex may be
determined directly by the chord method or by the tangent method.
L 555 oy b palitene D90 4 Wlte (ol 8 50 gl 6-2 UKD &0 4 ailate Sy o (GBI byt (538,503l ) m (sl

Figure 6-2. Survey with a tape.

In the chord method (Figure 6-3) equal distances are laid off from B on the two lines BA and BC, and
points D and E are set.
Ao o S5 1 E 9D bls g oo lax BC g BA Lz 90 g9, B ahais 5l (g9l Jolgd (6-3 JS2) 555 g, p0
These points should be lined in carefully.
g s B0 b b b
The chord distance DE, or k, is then measured.
The angle is computed from the relation sin 1/2ABC = k/2BD.
Dl (g0 dawle ( sin1/2 ABC = K/ 2BD) oo abaly 5l
Thus if BD and BE are 21 each 200 ft and k is 72.48 ft, then sin — ABC = 72.48/(2 x 200) = 0.1812, —
ABC=10° 26 — and ABC =20°53. 22
e 3l 98 72148 1 ol K Jaie 5 68200 b ol plas” ;0 BEg BD Jolgs 51 ol b
72.48/(2 x 200) = 0.1812, — ABC=10° 26 — and ABC =20°53'. 22
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\
\\ k=72.48 ft
\

. -0
B 200.00 ft E ¢
Figure 6-3. Measuring angle with tape using chord method.

A

/

P

Figure 6-4. Measuring angle with tape using tangent method.

In the tangent method (Figure 6-4) a perpendicular to BC is established at P.
D¢ oo Ol P alass jo BC,; s50e bz G (6-4 JS2) ewboo g,y

Point Q is set on the line BA.
300,13 BA bs 65, Q alai
The distances BP and PQ are measured with the tape, and the relation tan ABC = PQ/BP gives the angle
at B.
Qe o i 1y B agl; ABC = PQ/BP ol alayly g o0 6 5 o5l ;20 L PQ 4 BP Lolgd
This method becomes weaker as the angle increases and it is not satisfactory for angles much over 45°
since the line representing the perpendicular may not be a true perpendicular and its intersection with the

line, as at Q in Figure 6-4, will be doubtful.

o Sgee 0didd (ialed b3 (92 Cen cenlio 45° ) 5555 GLlys sl 098 (o chard Wb o Gl gl 45 Glizmen g,
B¢ aslys s Uas a5 6-4 Jiw)eQMMuML&saﬁbbuiébLszAﬁswbsaﬁbow&;M)I

An extremely small angle can be measured quite accurately with the tape by using the tangent method

since the perpendicular will be relatively short.

3 0gee b 15 09d (655 oWl Wl oo (oulon (g 3l eoliinl 5 (6505 o3l e G L 330 MalS JSB 0 S8 L aly SO

RSV SR IR g COURRCH P
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The accuracy of the values obtained by these methods is dependent on the size of the angle, on the care
with which the points are set on line, on the accuracy of the measured lengths, and when the tangent

method is used, on the care taken in erecting the perpendicular.
S5 o3l glo Jsb B 4 cdigd o 00ly bt (g9, bli a5 85wy« agly ojlail Lo hg, ol 5l eolitul b sdal cwdy polie cds

Bl (S ages bl ool Cds 4y 958 oo ooliinl gwlos g, 5l a5 solKim 5 00
With reasonable care the value of an angle determined by one of these methods would agree with the

value obtained with the transit within 1' or 2'.
206 1 cdoax o Cojly ogd 4 odel Caws a4y polie b la g, cpl 51 (Kol eolaul b oo (pnd aygly polie Joud LB s L

Syl cayllas agds
Parti. Comprehension Exercises
A. Put"T" for true and "F" for false statements. Justify your answers.
.. T.. 1. '"From station' is synonymous with 'back sight station.'
Another name for "foresight station" is "at station."

A horizontal angle is thought to be always clockwise.

In the trilateration method, all sides of triangle must be measured.

4 4 4 7

2.
3.
. 4. The smaller the angle, the more accurate the tangent method.
5.
6.

In the trilateration method measurement is done by theodolite.

B. Choose a, b, ¢, or d which best completes each item.
1. A horizontal angle is designated ..........cocoeevreernnen..
a. clockwise b. leftward

c. both leftward and rightward \  d. only counterclockwise

2. Horizontal angles are usually measured by .................
a. transit theodolite b. total station

c. mechanical theodolite d. digital theodolite

3. Tomake a simple survey we only need a........cccoceeveees cevnnnnn
a. theodolite b. tape

C. transit d. stadia

4. Angles of a simple survey are computed through ....................
a. total station instrument b. linear measurements

C. transit d. theodolite

5. A very small angle is measured rather accurately with .........
a. tape using the tangent method ' b. trilateration method

c. tape using the chord method d. either transit or theodolite
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6. Using the tangent method, very small angles are measured accurately with a tape because
a. the perpendicular increases b. it is easily achieved
c. its intersection is doubtful d. the perpendicular is rather short

C. Answer the following questions orally.

How is a horizontal angle defined?

How can we directly measure the angle of each vertex?
What is the chord method?

Why is the tangent method not recommended for angles over 45°?

Ok wbdE

How much is the precision of tangent of the chord method?

Part 1. Language Practice
A. Choose a, b, ¢, or d which best completes each item.
1. The point of intersection of the two sides of an angle is called
a. vertex V b. back sight station
c. foresight station d. vertical projection
2. The word perpendicular is synonymous with
a. horizontal b. vertical \
c. triangular d. trilateral
3. Horizontal angle is measured between two
a. horizontal planes b. vertical planes
c. horizontal lines d. vertical lines
4. For measuring horizontal angle, the lines must be projected in a
a. plane b. line
c. vertical plane d. horizontal plane
5. In the tangent method two sides of an angle  equal.
a.are b. may be

c. must be d. maynotbe

B. Fill in the blanks with the appropriate forms of the words given.
1. coincide
d. The two events were timed to ..coincide..
b. By ..coincidence.. | met the man on the street.

C. That the two political parties come together is quite ..coincidentally..

2. project
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d. Some people tend to ..project.. their personal problems on others.
b. Itisanational ..project.. to rebuild the town of Bam.
C. A ..projecting.. is essential every modern educational institute.
d. The horizontal ..projection.. of OC is OA.

3. doubt
d. Consult adictionary when in ..doubt.. about the meaning of a word.
D. He ..doubts.. whether he will enter the university or not.
C. Large numbers of cultured and educated people leave developing countries since to them

the future looks ..doubtful.. .............cccevriiennnnns

d. The senator spoke ..doubtfully.. about America's presence in Iraq.

4. weak
d. Vaccination means the injection of ..weak.. germs into the body.
b. North American football teams are generally ..weaker.. than the Europeans.
C. Everybody has both ..weakness.. and strengths.

5. perpendicular

a.
b.
C.

The line may not be truly perpendicular
The perpendicular of PQ is the cause of Q.

The two objects were perpendicularly joined together.

C. Fill in the blanks with the following words.

horizontal * positive * vernier * telescope '
parallel ° adjustment * index ° vertical *
axis® bubble °

Index Error. When the plate-level bubbles are centered and the telescope is brought to a horizontal

position by centering the telescope-level bubble, the vernier should read 0° on the vertical circle. If the

plate levels are out of ..adjustment.. or are not centered at the time a vertical angle is to be measured, then

the ..vertical.. circle will not read 0° when the telescope is brought .. horizontal.. . It will have an initial

reading, which may be .. positive.. or negative. Furthermore, as the alidade is rotated in azimuth, that is,

rotated about its vertical .. axis.., this initial reading will vary. The initial reading is termed the ..index..

error of the vertical circle. It is determined for a given vertical angle by pointing the .. telescope.. in the

direction of the desired line, centering the telescope-level ..bubble.., and reading the vertical circle. This

method assumes that the line of sight is ..parallel.. to the axis of the telescope bubble, and that the ..

vernier.. is in proper position on the standard.
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D. Pput the following sentences in the right order to form a paragraph. Write the corresponding letters in
the boxes provided.
ad. Vernier is a short auxiliary scale set parallel to and beside a primary scale.

It provides fractual parts of the smallest main-scale divisions without interpolation.

Students of surveying must be familiar with the technique of reading a vernier.

Some verniers are simple while others are complicated.

® oo o

Complicated verniers were used to obtain horizontal and vertical circle readings on theodolites,

but they are now largely obsolete.
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