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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. 

یب سٚی آٖ لشاس  ٗیػٌح صٔ شیدس ص وٝ دػز ثـشٚ ػبخشٝ  یؼیًج ػٛاسمدس ػٝ ثؼذ، اص  ز،یٔٛلؼ ٗییثٝ ػٙٛاٖ ػّٓ سؼ ٔی سٛا٘ذ ی٘مـٝ ثشداس

 .ؿٛد فیسؼشداسد 

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.  

ػٝ  یبهیٔذَ س هی كٛسرثٝ  شبَیؼید ؿىُ ، یبچبسر بی دلاٖ، ٔٙحٙی ٔیضاٖ  ٘مـٝ هی كٛسرآ٘بِٛي ثٝ ػٛاسم ٔی سٛا٘ٙذ ثٝ ؿىُ  ٗیا

 ؿٛد. یدادٜ ٔ ٕبیؾ٘ ٛسشیؿذٜ دس وبٔذ شٜیرخ یثؼذ
This later format is referred to as a digital ground model (DGM). 

 ؿٛد. یٔ ذٜی# ٘بDGMٔ$ ٗیصٔسلٛٔی ٔذَ  هیثٝ ػٙٛاٖ  یفشٔز ثؼذ ٗیا

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. 

دشٚطٜ ٞبی سٚی صٔیٗ ٚ صیش  ٚ ػبخز ٚ ػبص ثش٘بٔٝ سیضی، ًشاحی دس ٔشحّٝ فشٔز ٌفشٝ ؿذٜ دس ثبلا یه یب ٞش دٚ ٟٔٙذػی ٘مـٝ ثشداسی، دس
 ٜ ٔی ؿٛد.صٔیٗ اػشفبد

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. 

بی ػبخشبس ًشاحی ؿذٜ ٚ ٘یض دس دبیؾ حشوبر سغییش ؿىُ یب دیبدٜ و دبثؼا وٙششَ ثشای ٘مـٝ ثشداسی ، سىٙیه ٞبیآخشدس ٔشحّٝ  شدٖ إِبٟ٘

 لشاس ٔی ٌیشد.اػشفبدٜ ٔٛسد 

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.  

دلز  بث ٔٙبػت دشٚطٜ ُیسىٕ یثشا بصیٔٛسد ٘دػشٍبٟٞبی ٔٙبػت ٚ  یسٚؽ ٞبثشای  یشیٌ ٓیٚ سلٕ زیشیثٝ ٔذ بصی٘ یّٝ اَٚ، ٘مـٝ ثشداسٔشحدس 

 .ٔی ثبؿذ دس دػششع یٔـخق ٚ دس ٔحذٚدٜ صٔب٘

This initial process can only be properly executed after very careful and detailed reconnaissance of the 

area to be surveyed. 

ٚ ثب ػضئیبر اص ٌٔٙمٝ ای وٝ ثبیذ ٘مـٝ ثشداسی ؿٛد ثٝ ًٛس ٔٙبػت لبثُ اػشا  كیدلثؼذ اص یه ثبصدیذ ٔمذٔبسی سٛا٘ذ  یسٟٙب ٔ ٝیاِٚ ٙذیفشا ٗیا

 .ثبؿذ

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. 

 یٞب هیوٝ ثب اػشفبدٜ اص اثضاسٞب ٚ سىٙ یٙصٔی یدادٜ ٞب یػبص شٜیهجي ٚ رخ، ثشداؿز  : ؿبُٔ ،صٔیٙی، وبس سىٕیُ ؿذوٝ سذاسوبر ثبلا  یصٔب٘

 .ٔی ؿٛدا٘ؼبْ  شعٔٙبػت دس دػش

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. 

اٛٞذ ا٘ؼبْ  ٛسشیاص وبٔذثخؾ اػظٓ ٔحبػجبر ثب اػشفبدٜ . ػزدشداصؽ دادٜ ٞب بریػّٕ ٗیدس ا یٌبْ ثؼذ وٝ ٔی سٛا٘ذ ؿبُٔ ٔبؿیٗ حؼبة  ؿذخ
 .ٞبی ػیجی سب وبٔذیٛسشٞبی ثضسي ثبؿذ
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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.  

وٝ ٔی سٛا٘ذ ثٝ كٛسر یبدداؿز دػشی یب ثشداؿز ثب  داسد یآٖ ثؼشٍٚ سٚؽ ثشداؿز ٘مـٝ ثشداسی ٚ دلز ٞبی دزیشفشٝ ؿذٜ ثٝ ا٘ذاصٜ  سٚؽ

 .دٚسثیٗ ثبؿذ

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. 

وبٔلا خٛدوبس ثب اػشفبدٜ اص  ؼشٓیػ هی كیاص ًش بیٚ  یٔؼِٕٛ سٌٛشافیسوب ٝ ؿىُ چبحث ٔی سٛا٘ذ  شبَیؼید بیآ٘بِٛي  ؿىُاًلاػبر دس  ؾیٕ٘ب

 .ا٘ؼبْ  ؿٛد یٛسشیوبٔذ $چبدٍش#دلاسش  هی

In engineering, the plan or DGM is used for the planning and design of a construction project.  

 .ؿٛد یدشٚطٜ ػبخز ٚ ػبص اػشفبدٜ ٔ هی یٚ ًشاح یضیثش٘بٔٝ س یثشا  DGM  بیٚ  دلاٖ ،یدس ٟٔٙذػ

This project may comprise a railroad, highway, dam, bridge, or even a new town complex.  

 ثبؿذ. ذیػذٔؼٕٛػٝ ؿٟشی  هی یحش بی، ػذ، دُ، ٚ ساٜ ساٜ آٞٗ، ثضسي ٔی سٛا٘ذ ؿبُٔ :دشٚطٜ  ٗیا

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.  

خٛد ٚ ثٝ اثؼبد  حیدس ٔحُ كح ٗیصٔ یثش سٚ  ذیثب ،اػز  ذٜیچیدوبس چٝ ٔمذاس  بیٚ ثذٖٚ سٛػٝ ثٝ ایٙىٝ چٝ دشٚطٜ ای دس حبَ ا٘ؼبْ اػز 

 .دس حذٚد دلز ٔـخق ؿذٜ دیبدٜ ػبصی  ؿٛدآٖ  حیكح
To this end, surveying procedures and instrumentation are used, of varying precision and complexity, 

depending on the project in hand. 

ٌٛ٘بٌٖٛ ثؼشٝ ثٝ دشٚطٜ دس حبَ اػشا ثٝ وبس ٌشفشٝ ٔی  ز ٞب ٚ دیچیذٌیٟبیدل ٞبی ٘مـٝ ثشداسی ثبسسٚؽ ٞب ٚ اثضا سػیذٖ ثٝ ایٗ ٞذف یثشا

 ؿٛد.
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. 

اص  یّوای یه دسن ساد ذیٗ ثبیٟٔٙذػ ٙبثشایٗ سٕبْاػز، ث یهشٚس ٞب دشٚطٜٚ ػبخز  یًشاح ،یضیٟٔٙذع دس ثش٘بٔٝ س شایث ی٘مـٝ ثشداس

 .ذدشٚطٜ دس ٔشاحُ دشداصؽ ٚ سِٛیذ ثبؿٙدلز ٕٔىٗ دس  یٞب زیٔحذٚد

 

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. 

دشٚطٜ  ٟٝٔٙذع سا لبدس خٛاٞذ ػبخز و ،ٞبی ٘مـٝ ثشداسی  هیٚ سىٙٞب اثضاس یٞب زیٞب ٚ لبثّ زیاص ٔحذٚد وبّٔیدا٘ؾ، ٕٞشاٜ ثب دسن  ٗیا

 .ثب الشلبدی سشیٗ سٚؽ ٚ دس وٕششیٗ صٔبٖ ٕٔىٗ سىٕیُ وٙذوبُٔ  زیثب ٔٛفم  خٛد سا

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. 

ثٝ ٕٞیٗ دِیُ ٘یبصٔٙذ ؿىّی ٚ  یسٛدٌٛشاف بری٘مبى ػضئ بیثبؿذ ٘مبى وٙششَ ٔی سٛا٘ذ وٝ ٘مبى دس اسسجبى اػز  زیٔٛلؼ زیثب سظج ی٘مـٝ ثشداس

 .ٔجٙب ٔی ثبؿذ ؼشٓیػاص 

The physical surface of the earth, on which the actual survey measurements are carried out, is 

mathematically nondefinable.  

 لبثُ سؼشیف ٘یؼز. یبهیساص ٘ظش ؿٛد،  یا٘ؼبْ ٔسٚی آٖ  یٚالؼ ٘مـٝ ثشداسی ٞبی ٞبی یشیوٝ ا٘ذاصٜ ٌ ٗ،یصٔ یىیضیػٌح ف
It cannot therefore be used as a reference datum on which to compute position. 

 ٝ وبس ٌشفز.ثٔی ؿٛد ٔحبػجٝ ٔٛلؼیز سٚی آٖ وٝ چٟبسچٛة ٔجٙب  هیثٝ ػٙٛاٖ  سٛاٖ یٕ٘ ثٙبثشایٗ
An alternative consideration is a level surface, at all points normal to the direction of gravity. 

 ٌشا٘ؾ اػز.لبئٓ ثش ساػشبی ٘مبى سشاصی ٔی ثبؿذ وٝ دس سٕبْ ػٌح  ٗیٍضیػٌح ػب هی
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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.  

، ٚ ٞبثبد ،بر الیب٘ٛػی ب٘یٔب٘ٙذ ػضس ٚ ٔذ، ػش ثب فشم ػذْ ٚػٛد ٘یشٚٞبی خبسػی  ٞب ب٘ٛعیٔشٛػي ال زیٔٛلؼٔی سٛا٘ذ ثٛػیّٝ  یػٌح ٗیچٙ

 سؼشیف ؿٛد. شٜیغ

This surface is called the geoid and is the equipotential surface at mean sea level.  

 اػز. بیدسدس ػٌح ٔشٛػي ٚ  ُیؿٛد ٚ ػٌح ٞٓ دشب٘ؼ یٔ ذٜی٘بٔ ذیػٌح طئٛئ ٗیا
 

The most significant aspect of this surface is that survey instruments are set up relative to it. 

 ٞبی ٘مـٝ ثشداسی ٘ؼجز ثٝ آٖ سٛػیٝ ٔی ؿٛ٘ذ.اثضاس٘ىشٝ لبثُ سٛػٝ ایٗ ػٌح ایٗ اػز وٝ 
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.  

ساػشبی ٘یشٚی ٌشا٘ؾ دس ٔی ؿٛد  اػشفبدٜ سشاص اػز وٝ دس سٚ٘ذ سٛػیٝ دػشٍبٜ كفحٝ حجبة لبئٓ آٟ٘ب وٝ ػٕٛد ثش ٔحٛس ٔحٛس ثذیٗ كٛسر وٝ 

 .دس آٖ ٘مٌٝ لشاس ٔی ٌیشد

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.  

ثب سلٛیش وشدٖ دس أشذاد  ذیطئٛئثش سٚی ٟب ٔؼبدَ آ٘ زیثٝ ٔٛلؼیٝ ًٛس ٔشٙبٚة  ٗیصٔ یىیضیػٌح ف ٘شیؼٝ ٘مبى ٘مـٝ ثشداسی ؿذٜ سٚیدس 

 .٘مبى ٔٙشمُ ٔی ؿٛ٘ذٌشا٘ؾ  ٞبیثشداس

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).  

 ٛدؿٔی  یشی# ا٘ذاصٜ ٌیِٛغؿبخي ثشداس ٌشا٘ؾ آٖ $ ساػشبیدس ٔی ثبؿذ وٝ  ذیطئٛئ شیص بی٘مٌٝ اسسفبع آٖ ثبلا  هیع اسسفب بوبٞؾ یبفشٝ ی ػٌح

 ؿٛد. یٔ ٌفشٝبیدسٔشٛػي ػٌح  شیص بیاسسفبع ثبلا آٖ  ثٝ ٔؼَٕٛ ثٝ ًٛس ٚ
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. 

٘مبى  زیٔٛلؼ یبهیٔحُ سثٝ ػٙٛاٖ  سٛا٘ذ یٕ٘وٝ اػز ػٌح ٘بٔٙظٓ  هی ضی٘ ذیطئٛئ ٗ،یصٔ ٖٚػشْ دس غیدس سٛص شارییحبَ، ثٝ ػّز سغ ثٝ ٞش

 .لشاس ٌیشداػشفبدٜ  ٔٛسد
The mathematically-definable shape which best fits the shape of the geoid is an ellipsoid formed by 

rotating an ellipse about its minor axis. 

حَٛ  یویث هٔی ثبؿذ وٝ اص دٚساٖ ی ٛیویثاػز یه  ذیٔشٙبػت ؿىُ طئٛئ٘ضدیه یب ٚػٝ  ٗیوٝ ثٝ ثٟشش یبهیسلبثُ سؼشیف اص ٘ظش ىُ ؿ

 .حٛس وٛچه خٛد سـىیُ ٔی ؿٛدٔ

Where this shape is used by a country as the surface for its mapping system, it is termed the reference 

ellipsoid. 

ْ ٘بوٝ ایٗ ػٌح ثیوٛی ٔجٙب ؿٛد،  یآٖ اػشفبدٜ ٔ ی $سؼٌیح#٘مـٝ ثشداس ؼشٓیػ یثشا یوـٛس ثٝ ػٙٛاٖ ػٌح ثٝ ٚػیّٝ ٞشؿىُ  ایٗوٝ  

 داسد.
-------------------------------------------------------------------------------------------------------------------------- 

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, c, or d which best completes each item. 

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

a. three-dimensional forms 

b. contoured map and chart             √ 

c. three-dimensional forms and contoured map 

d. plan, map, and three-dimensional forms 

2.  The preliminary requisites of surveying are …………. .....  

a. management and decision making 

b. instruments 

c. careful and detailed reconnaissance              √ 

d. appropriate methods 

3.  Due to variations in mass distribution within the earth, ……….  

a. the geoid cannot be a reference surface 

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                √ 

4.  By rotating an ellipse about its minor axis ………… ......  

a. an ellipsoid will be made               √ 

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 ....................…………. 

a. from above the mean sea level                √ 

b. by an ellipsoid 

c. from a mountain summit 

d. from the geoid 

Part II. Language Practice 

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

1.  The   ………… of the earth is mathematically not definable. 

a. measurement b. surface               √ 

c. contour d. topographic condition 
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2. The word 'reconnaissance' possibly means ………… 

a. careful research 

b. underground planning 

c. mathematical calculation 

d. preliminary survey to get information             √ 

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 

a. 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 

a. The damages of the earthquake in Bam were beyond measurement 

b. The dam engineers came within  measured distance of success. 

c. Today laser is used to measure exact distances. 

4. elevate 

a. The plane flew at an elevation of 10,000 meters. 

b. The quake-stricken man, losing his family, elevated his voice to complain. 
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c. In some underground mines the minerals are brought to the surface by an elevator 

 

 

5. project 

a. 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. 

surveyor2          supporting7      guild4               leveling6 

construction3          sighting5                         manuscript1 

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 level. 

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

in the boxes provided. 

a. 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.  

    

 

 

 

1 2 2 4 

C A B D 
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………………………………............…………………………… 

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.  

 اػز. صیبد بی وٓ ثب ٚػؼزٌٔٙمٝ  هیاص  یدس ٘مـٝ ثشداسوبس  دبیٝ ای سشیٗ یػٝ ثؼذ بیوٙششَ دٚ  یؿجىٝ ٞب احذاص

The concept can best be illustrated by considering the survey of a relatively small area of land. 

 .دس ٘ظش ٌشفشٗ ٘مـٝ ثشداسی یه صٔیٗ ثب ٚػؼز وٓ ٔی سٛا٘ذ ثٝ ثٟششیٗ ؿىُ سٛكیف ؿٛد ٔفْٟٛ ثبایٗ 

The processes involved in carrying out the survey can be itemized as follows: 

 ثٝ ؿىُ ٔشاحُ صیش اػز: سٚ٘ذ اػشای ٘مـٝ ثشداسی

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).  

 .ٔی ؿٛد٘مبى وٙششَ# ا٘ؼبْ  بی$ ٘مـٝ ثشداسی یٞب ؼشٍبٜیا یٔٙبػت ثشا زیٔٛلؼ حذاصثٝ ٔٙظٛس ایه ثبصدیذ ٔمذٔبسی دلیك اص ٌٔٙمٝ دس اثشذا 

The stations should be intervisible and so positioned to afford easy and accurate measurement of the 

distances between them. 

اٛكُ دلیك سا ثٝ ساحشی ثیٗ آٟ٘ب ا٘ذاصٜ ٌیشی وشد.ذیثب ٞب ؼشٍبٜیا  داسای دیذ ثیٗ ایؼشٍبٞی ثبؿٙذ ٚ ثٝ ٘حٛی ایؼبد ؿٛ٘ذ سب ثشٛاٖ ف

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. 

وٝ لشاس  یسٛدٌٛشاف بریثٝ ػضئ هی٘ضداهلاع ٔظّض ٞب ثبیذ وٝ  ی، دس حبِثذٞٙذدسػٝ  45اص  ثضسٌشش یبیثب صٚاٞبی ٔٙبػت  ٔظّضسـىیُ  ذیآٟ٘ب ثب

 ثبؿذ. ،اػز ٘مـٝ ثشداسی ؿٛد

If this procedure is adopted, the problems of measuring up, over or around obstacles, are eliminated.  

 خٛاٞٙذ ؿذ.اًشاف ٔٛا٘غ، حزف سٚی یب  ثبلا ، یشیٔـىلار ا٘ذاصٜ ٌ ،دزیشفشٝ ؿٛد ؽسٚ ٗیاٌش ا
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.  

ٔیخ ظشیف دس ثبلای آٟ٘ب ثشای دلیك شاس دادٜ ٔی ؿٛ٘ذ ثب یه ـوٝ دس صٔیٗ ل یـچٛثخ ٞبی ـٛا٘ذ ثٛػیّٝ ٔیـٔی س شداسیـ٘مـٝ ث ٞبی ؼشٍبٜیا

 .٘ـبٖ دادٖ ایؼشٍبٜ ٘مـٝ ثشداسی ٘ـبٖ دادٜ ٔی ؿٛ٘ذ

Alternatively, for longer life, concrete blocks may be set into the ground with some form of fine mark to 
pinpoint the survey position. 

ٕٞشاٜ ثب ؿىّی اص ػلائٓ ظشیف ثؼٙٛاٖ ایؼشٍبٜ ٘مـٝ ثشداسی ٔی سٛا٘ذ دس صٔیٗ لشاس  یثشٙ یثّٛن ٞب ثٝ ؿىُ ػبیٍضیٗ ثشای ًَٛ ػٕش ثیـشش

 ٌیشد.

2. The distances between the survey stations are now obtained to the required accuracy.  

 .فٛاكُ ثیٗ ایؼشٍبٟٞبی ٘مـٝ ثشداسی ٞٓ اوٖٙٛ ثب دلز ٔٛسد ٘یبص ثٝ دػز ٔی آیذ

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. 
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اص ؿیت  اػشفبدٜلبئٓ ثب یبیوٝ صاٚ ی، دس حبِداسلشاس دادٜ ٔی ؿٛ٘ذ تیؿدس أشذاد صٔیٗ ثشای ا٘ذاصٜ ٌیشی فٛاكُ  یفٛلادٞبی ا٘ذاصٜ ٌیشی ٘ٛاس

 اػشفبدٜ ٔی ؿٛ٘ذ. ی آٟ٘بثٝ ٔؼبدَ افمسجذیُ ایٗ ًَٛ ٞب  یثشا  Abneyػٙؼٟبی دػشی یب سشاص ٞبی 

 

 

 Alternatively, the distances may be measured in horizontal steps.  

 ذ.ٛ٘ؿ یشیا٘ذاصٜ ٌ یافمٞبی فبكّٝ ثٝ ؿىُ ػبیٍضیٗ فٛاكُ ٔی سٛا٘ذ ثٝ ؿىُ 

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.  

ثب اػشفبدٜ   B ٕٞچٙیٗ ٚ 2، 1 اثشذا ٚ ا٘شٟبی آٟ٘ب دس ٘مبى  زیٔٛلؼچه ٞؼشٙذ سب اص افشبدٌی ٔشش ػٌّٛیشی ؿٛد ٚ وٛ یثٝ ا٘ذاصٜ وبفایٗ فٛاكُ 

 وٕىی سظجیز ٔی ؿٛد. بسیدػشحجبة سشاص ٚ  هیاص 

The steps are then summed to give the horizontal distances.  

 فشٝ ٔی ؿٛ٘ذ.فٛاكُ ٞٓ اوٖٙٛ ثؼٙٛاٖ فبكّٝ ٞبی افمی دس ٘ظش ٌش

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.  

 داسای ٚ ؿجىٝ ،سؼییٗ ٔی ؿٛد ٓیسمبًغ خٌٛى ٔؼشمٔحُ دس  ثشداسی ٘مـٝ یٞب ؼشٍبٜیا ی٘ؼج زیاكُ، ٔٛلؼٛسٕبْ ف یشیثب ا٘ذاصٜ ٌ ٗیثٙبثشا

 .خٛاٞذ ثٛد بعیؿىُ ٚ ٔم

The surveyor has thus established in the field a two- dimensional horizontal control network whose nodal 

points are positioned relative to each other.  

سؼییٗ ٔٛلؼیز ؿذٜ  ٍشیىذی٘ؼجز ثٝ  آٖ یٌشٞثؼذی ایؼبد وشدٜ اػز وٝ ٘مبى دٚ  ٔؼٌحبسیوٙششَ سٚی صٔیٗ یه ؿجىٝ  ٘مـٝ ثشداسثٙبثشایٗ 
 .ا٘ذ

It must be remembered, however, that all measurements, no matter how carefully carried out, contain 

error.  

 .ٞؼشٙذ خٌب داسایسٛػٝ ثٝ دلز ا٘ؼبْ ؿذٜ، وٝ سٕبْ ا٘ذاصٜ ٌیشی ٞب ثذٖٚ داؿز،  سٛػٝ ذیثب

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.  

ثذٞذ ثذٖٚ سٛػٝ ثٝ خٌب دس اهلاع آٖ سٚؽ ٞبی وٙششِی ٔؼشمُ ثبیذ  ٔظّض هی سشػیٓ ؿذ سب سـىیُػٝ هّغ ٔظّض  ٔحن ایٙىٝثٝ  ٗ،یثٙبثشا

 .ثٝ وبس ٌشفشٝ ؿٛد سب ٚػٛد خٌب دس ٔظّض سا آؿىبس وٙذ

In this case the horizontal distance from D to a known position D' on the line EC is measured.  

 ؿٛد. یٔ یشیا٘ذاصٜ ٌ  EC  خي روی’D ٔؼّْٛ  زیٔٛلؼ هیسب   D اص یفبكّٝ افم حبِز ٗیدس ا

If this distance will not plot correctly within triangle CDE, then error is present in one or all of the sides.  

 سٕبْ اهلاع خٌب ٚػٛد داسد. بیسٚی یىی دغ لشاس ٍ٘شفز   CDE ٔظّض ؿىُ كحیح سٚی فبكّٝ ثٝ ٗیاٌش ا

Similar checks should be introduced throughout the network to prove its reliability. 

 .ثشای اطجبر لبثّیز إًیٙبٖ ثٝ آٖ ثىبس ٌشفشٝ ؿٛددس ػشاػش ؿجىٝ  ذیٔـبثٝ ثبسٚؽ ٞبی وٙششِی 

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.  

٘ؼجز  یسٛدٌٛشاف بریػضئ ٞبی آیٙذٜ ثشای ثشداؿز یشیا٘ذاصٜ ٌ وٝ اٍِٛی ٌؼششدٜ بیچبسچٛة ٔشػغ  هیاوٖٙٛ ثٝ ػٙٛاٖ  احذاص ؿذٜ ٞٓؿجىٝ 

 .لشاس ٔی ٌیشداػشفبدٜ  ثٝ آٖ ا٘ؼبْ ٔی ؿٛد ٔٛسد

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.  
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٘مـٝ  ؼشٍبٜیدٚ ا ٗیثسٚی صٔیٗ ثب لشاس دادٖ یه ٘ٛاس ا٘ذاصٜ ٌیشی  یىیضیفٔی سٛا٘ذ ثٝ ؿىُ  زیٔٛلؼایٗ ،  M   خي ٚهؼیزٔظبَ، دس  ثشای

 .ثشداسی ایؼبد ٔی ؿٛد

 

 

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.  

سا  ٗیدشچ زیٔٛلؼٔشش،  62ٔشش ٚ  42ٔشش،  F 22 اصٔـخق ٛاكُ ف ثٝ لبئٓ ٘ؼجز ثٝ ایٗ خي  یادس صاٚ ٞبی آفؼز یشیا٘ذاصٜ ٌٞٓ اوٖٙٛ 

 .ٔـخق خٛاٞذ وشد

Similar measurements from the remaining lines will locate the position of the remaining detail.  

اٛٞذ وشد بریػضئثمیٝ  زیخٌٛى ٔٛلؼاص ثمیٝ ٔـبثٝ  یٞب یشیا٘ذاصٜ ٌ  . سا ٔـخق خ

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.  

ی سمشیت صاٚیٝ خٌبثذیٗ سشسیت ، ا٘ؼبْ ٔی ؿٛد سمبًغثٝ سٚؽ دسخشبٖ  زیٔٛلؼ ثشای سظجیز دلیك ُیٔب آفؼز ٞبیوٝ اػشفبدٜ اص وٙیذ سٛػٝ 

 دس دیٍش ا٘ذاصٜ ٌیشیٟبی آفؼز حزف ٔی ؿٛد. لبئٓ

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. 

ظجیز ٔی س٘یض  یسٛدٌٛشاف بریسٕبْ ػضئ ی٘ؼج زیاص ؿجىٝ ٚ ٔٛلؼٞبی سشػیٓ ؿذٜ  ، آفؼزؿذٜ  ٓیشػس بصیٔٛسد ٘ بعیٔمٞٓ اوٖٙٛ ثب ؿجىٝ 

 .ؿٛد سب یه دلاٖ اص ٌٔٙمٝ سـىیُ ؿٛد

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.  

 دلاٖ وٙششَ ٔی ؿٛد. بعیٔمثٝ ؿىُ ػٕذٜ ثب  ٘مـٝ ثشداسی، دلز اػز دلاٖ هیخبف سٟیٝ ٘مـٝ ثشداسی ایٗ اص آ٘ؼب وٝ ٞذف 

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.  

ثلٛسر  بعیمٔظبَ، اٌش ٔشای ث
 

    
 ٘ٝ الشلبدیٚ  خٛاٞذ ثٛد ٗیصٔ یٔشش سٚ یّیٔ 122ثشاثش ثب  ٔشش یّیٔ 2.1ٌفشٝ ؿٛد دغ دلز سشػیٕی    

 .اػز ٚ ٘ٝ ٘یبص داسیٓ وٝ ا٘ذاصٜ ٌیشی ٞبی آفؼز ثب دلشی ثیؾ اص آٖ ا٘ؼبْ ؿٛد

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. 

سـىیُ یه چٟبس چٛة ٔجٙب سا ٔی دٞذوٝ ا٘ذاصٜ ٌیشی ٞب ٘ؼجز ثٝ آٖ ا٘ؼبْ ٔی ؿٛد ٘یبص اػز وٝ ثب دلز ثبلاسشی ؿجىٝ ثٝ ٞش حبَ،چٖٛ 
 .سظجیز ؿٛد

The above comprises the steps necessary in carrying out this particular form of survey, generally referred 

to as a linear survey.  

ٟٔبی ٔٛسد ٘یبص دس اػشای ایٗ ؿىُ خبف ٘مـٝ ثشداسی اػز وٝ ػٕٛٔبً ثٝ آٖ ٘مـٝ ثشداسی ٔؼٌحبسی ٌفشٝ ٔی ٌفشٝ ؿذٜ دس ثبلا ٌبٔشاحُ 

 ؿٛد.
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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.  

ٔششٞب ٚ سؼٕغ ػشیغ ثب  یشیٔـىلار ا٘ذاصٜ ٌایٗ ؿىُ ٘مـٝ ثشداسی ثٝ ٔؼبحز ٞبی ثؼیبس وٛچه ٔحذٚد ٔی ؿٛد وٝ ثٝ دِیُ  یؼیثٝ ًٛس ًج

 .خٌب دس سٚ٘ذ ا٘ذاصٜ ٌیشی ٔی ؿٛد

 

For this reason it is not a widely-used surveying technique.  

 .ٕ٘ی ثبؿذثٝ ًٛس ٌؼششدٜ  سىٙیه اػشفبدٜ ؿذٜ هایٗ ؿىُ ٘مـٝ ثشداسی ی ُیدِ ٕٞیٗثٝ 

It does, however, serve to illustrate the basic concepts of all surveying in a simple, easy to understand 

manner. 

 .دبیٝ وّی ٘مـٝ ثشداسی سا ثٝ ؿىُ ػبدٜ ٚ لبثُ فٟٓ ٘ـبٖ ٔی دٞذ ٓیٔفبٞایٗ ؿىُ ٘مـٝ ثشداسی حبَ، ٝ ٞشث

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. 

سا ػٝ دّٟٛثٙذی ٔی ؿجىٝ  ٗیچٙد. ٛؿ یشیفبكّٝ ا٘ذاصٜ ٌ یشی٘ذاصٜ ٌثبیذ ثب اثضاسٞبی ااكُ ٛ، فصیبد ٔی ؿٛدٌٔٙمٝ ثٝ ٔحن ایٙىٝ ٚػؼز 

 .ٌٛیٙذ

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.  

 .اهلاع سظجیز ٔی ؿٛداص یىی  یشیٌ ٘ذاصٜا٘ذاصٜ آٖ ثب ا بی بعیوٝ ٔم یدس حبِ ،ـىیُ ٔی ؿٛدس یافم یبیسٕبْ صٚا یشیؿىُ ؿجىٝ ثب ا٘ذاصٜ ٌ

In this case the network would be called a triangulation.  

 ؿٛد. یٔ ذٜی٘بٔثٙذی ؿجىٝ ٔظّض  حبِز ٗیدس ا

If all the sides and horizontal angles are measured, the network is a triangulate ration.  

 .٘بٔیذٜ ٔی ؿٛد triangulate ration ؿجىٝ ،ؿٛ٘ذ یشیا٘ذاصٜ ٌ یافم ٝیٚ صاٚ اهلاعاٌش سٕبْ 

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. 

  A ،B ،C ،D ،R ،Fسـىیُ یه چٙذ هّؼی   ٞبی ٔؼبٚس سؼییٗ ٔٛلؼیز ؿٛ٘ذ ٚ ًَٛ بیاصاٚ یشی٘ذاصٜ ٌا ٘مـٝ ثشداسی ثب یٞب ؼشٍبٜیاٌش ا ز،یدس ٟ٘ب

 .سا ٔی دٞٙذ وٝ ایٗ ؿىُ دیٕبیؾ ٘بٔیذٜ ٔی ؿٛد

These then constitute all the basic methods of establishing a horizontal control network. 

 .ٔؼٌحبسی ٔی ثبؿٙذؿجىٝ وٙششَ یه  ؼبدٍٕٞی سٚؽ ٞبی دبیٝ ای سٚؽ ٞب ایٗ

……………………………………………………………………………………………………… 

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. 
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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, c, or d which best completes each item. 

1. Well-conditioned triangles …………… 

a. should have little sides  

b. have angles greater than 45°                  √ 

c. are very small  

d. are close to topographic detail 

2. Offset measurements are taken ……… 

a. along the road  

b. at right angle to the line 

c. very accurately 

d. with a tape                 √ 

3. In a trilateration 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                 √ 

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                  √ 

d. only one angle and sum lengths 

5. Accuracy of a map increases by  ……………… 

a. increasing the scale                  √ 

b. decreasing the scale 

c. being cautious in measurements 

d. choosing tools in measurements 

6. Control network is used in ………………  

a. either large or small extent                   √ 

b. small and accurate projects 

c. small-scale maps  

d. wide areas 
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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? 

***** 

Section Three: Translation Activities 

 A. Translate the following passage into Persian. 

Future Challenges in Surveying 

 یدس ٘مـٝ ثشداس دیؾ سٚ یٞب چبِؾ

Surveying is in the early stages of a revolution in the way data are stored, retrieved and shared.  

 .سی دیشبٚ  اؿششان ٌزا یبثی، ثبصػبصی شٜیرخ ٔؼیشدس  سحَٛ اػز هی ٝیٔشاحُ اِٚدس  یثشداس ٘مـٝ

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. 

دس ػبِٟبی ٌزؿشٝ ٔشفبٚر ثٛد ٘ؼجز ثٝ آ٘چٝ وٝ ٞٓ  ٘مـٝ ثشداسسمبهبٞب اص ٟٔٙذػیٗ اػز.  ٔحبػجبسی یسٛػؼٝ دس سىِٙٛٛطأش ثٝ دِیُ  ٗیا

 اوٖٙٛ ٔی ثبؿذ.

The national control networks must be maintained, new adjustments made and supplemented to meet the 

equipment of high-order future surveys. 

سب ثشای ٘مـٝ ثشداسی ٞبی دیـشفشٝ سش دس  ٛدؿ ُیؿذٜ ٚ سىٕ سٚی آٟ٘ب ا٘ؼبْ ذیػذ ػشؿىٙی ٞبی، ذٜؿ ٍٟ٘ذاسی ذیثب یوٙششَ ّٔ ٞبی ؿجىٝ

 .ؿٛ٘ذ ضیسؼٟآیٙذٜ 

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

 اػز. ٔٛسد ٘یبصثٟشش  یٚ ًشاح یضیثش٘بٔٝ س یثضسٌشش ثشا یٞب بعیثب ٔمػذیذ  یسٛدٌٛشاف ی٘مـٝ ٞب

Existing maps of our rapidly expanding urban areas need revision and updating to reflect changes. 

 .سا ٘ـبٖ دٞٙذ شارییسغٞؼشٙذ سب  یٚ ثٝ سٚص سػب٘ثبصثیٙی  ٔٙذبصی٘سٛػؼٝ دس حبَ ثٝ ػشػز  یٔٛػٛد دس ٔٙبًك ؿٟش ی٘مـٝ ٞب
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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. 

ؿبُٔ سِ٘غ  وٝثب٘ىٟبی اًلاػبسی ٘مـٝ ٞب ٚ  یثشا اسائٝ ؿذٜ یػبخشٕب٘ یدشٚطٜ ٞبی ٌیٔحصیؼز شار یطسب یبثیثّٙذ ٔذر ٚ اسص ٞبی یضیثش٘بٔٝ س
 .ٔٛسد اػشفبدٜ لشاس ٔی ٌیشد ٞؼشٙذ یؼیٚ ٔٙبثغ ًج ٗ،یٔص وبسثشی٘ٛع خبن،  ٗ،ی، ٚػؼز صٔٛلؼیزٔ ز،یٔب٘ٙذ ٔبِى صٔیٗ اًلاػبر ٚػیؼی اص 

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

preservation of property boundaries.  

ی احذاص ؿذٜ ا٘ذ وٝ ثبیذ ٔٛسد ثبصیبثی ٚ سؼییٗ ٔٛلؼیز ٔؼذد لشاس ٌیش٘ذ ثشا اِٚیٝ٘مـٝ ثشداساٖ  ثٙچ ٔبسن ٞب چٙذیٗ ػبَ لجُ ثٛػیّٝ

 ٍٟ٘ذاسی اص ٔشص ٔبِىیز ٞب.

Appropriate surveys with very demanding accuracies are necessary to position drilling rigs as mineral and 

oil explorations press further offshore.  

٘فشی ٚ ٔؼذ٘ی ثب سٕشوض ثیـشش دس ٔٙبًك ػبحّی  اوشـبفبرسؼٟیضار حفبسی دس  زیٔٛلؼٔٛسد ٘یبص ثشای سؼییٗ ٔٙبػت ثب دلز  ٘مـٝ ثشداسی

 ٔٛسد ٘یبص اػز.

And in the space program the desire for maps of neighboring plants will continue. 

اٛٞذ دا ػیبسار ی٘مـٝ ٞب شایث سمبهب ییفوب ٞبی دس ثش٘بٔٝ ٕٞچٙیٗ  .ؿزٔؼبٚس ادأٝ خ

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. 

 یدس ؿبخٝ ٞبخلٛكی ٚ اػشٕبػی افشاد صیبدی اػز وٝ آٔٛصؽ ٞبی ٔٙبػت سا  یص٘ذٌ دس یحشفٝ ا دبداؽ ٍشید یٞب ٔٛلؼیزٚ ٔٛاسد  ٗیا
 .دیذٜ ا٘ذ ی٘مـٝ ثشداس ٌٛ٘بٌٖٛ

------------------------------------------------------------------------------------------- 

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

1. cartographic plotting                                         سػٓ وبسسٌٛشافی  

2. contoured map                                        )٘مـٝ ٔٙحٙی $٘مـٝ سشاص 

3. data logger                                                          ٜػٕغ آٚسی داد 

4. digital ground model (DGM)                       ٗٔذَ سلٛٔی صٔی 

5. ellipsoid                                                          ثیوٛی 

6. equipotential surface                        ُػٌح ٞٓ دشب٘ؼی 

7. geoid                                                                      طئٛئیذ 

8. horizontal angle                                     صاٚیٝ افمی یب ٔؼٌحبسی 

9. map projection                                                ػیؼشٓ سلٛیش 

10. mean sea level (MSL)                        ػٌح ٔشٛػي دسیب 

11. network                                                             ٝؿجى 
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12. plan                                                      ٖ٘مـٝ ، ًشح ، دلا 

13. plumb line                                                     خي ؿبلِٛی 

14. position                                                           ٔٛلؼیز 

15. ranging             فبكّٝ یبثی ، ٔؼبفز یبثی ، ٌـز ص٘ی دس ٔٙظمٝ ٞذف   

16. storage                                                             رخیشٜ ػبصی 

17. topography                          ٗسٛدٌٛشافی ، دؼشی ٚ ثّٙذی صٔی 

18. traverse                                                          دیٕبیؾ 

19. triangulation                                               ٔظّض          

------------------------------------------------------------------------------------------------------ 

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. 

 .ٚ سغییشار صٔب٘ی ػٝ ثؼذی آٖ اسسجبى داسد ٌشا٘ؾ آٖ ذاٖیٔ ٗ،یصٔؾ یٚ ٕ٘ب یشیاػز وٝ ثب ا٘ذاصٜ ٌ یٔب٘ظ یطئٛدص

As with most scientific disciplines, geodesy is arranged into sub disciplines.  

 ٔـبثٝ ثب ثیـشش ٘ظبْ ٞبی ػّٕی طئٛدصی ٘یض ثٝ صیش ؿبخٝ ٞبیی ًجفٝ ثٙذی ٔی ؿٛد.

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

dynamic geodesy.  

 .دیٙبٔیىی ٔی ثبؿٙذ طئٛدصیٚ بسی یبهیس طئٛدصی ،یىیضیف طئٛدصی ،یٞٙذػ آٖ طئٛدصی هیولاػ صیش ؿبخٝ ٞبی

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.  

طئٛدصی  ،یٔبٞٛاسٜ ا طئٛدصی، ثٛػٛد آیذ. ٔب٘ٙذ طئٛدصی ؿبخٝ ٗیچٙذ ثبػض ؿذٜ وٝ ذیػذ ٚ وبسثشدٞبی یٝ، سىِٙٛٛطػبَ ٌزؿش 32 خلاَ دس
 .لبئٓ ٚ ٔؼٌحبسی طئٛدصی یٚ حشیی فوب طئٛدصی ،ییبیدس طئٛدصی ،یِبیؿٙشیا

Rather too many geodesies to live with!  

 طئٛدصیٟبی ٘ؼجشبً صیبدی ثٛػٛد آٔذٜ ا٘ذ!

Although some of these terms appear reasonable, others do not.  

 .ثمیٝ ایٗ چٙیٗ ٘یؼشٙذ ،ذٙسػ یثٝ ٘ظش ٔ بخٝ ٞب ٌٔٙمیؿ ٗیاص ا سؼذادیاٌش چٝ 

Are we prepared to call control surveying with a theodolite 'theodolite geodesy'?  

 ؟ی ٘بٔیذٜ ؿٛدشیسئٛدِٚ طئٛدصی ز،یثب سئٛدِٚوٙششِی  ی٘مـٝ ثشداس اسفبق ٘ظش ٚػٛد داسدوٝ بیآ
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If we accept vertical geodesy, why not 'oblique geodesy'?  

 شفشٝ ٘ـٛد؟دزی ٔبیُ طئٛدصیچشا  ،لبئٓ دزیشفشٝ ؿٛد طئٛدصی اٌش

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

remainder of the earth's dry land?  

اٛٞذ وشدوٛٞطئٛدصی  صٔیٟٙبی ٔؼٌح اًلاػبسی دس اسسجبى ثب ثمیٝ صٔیٟٙبی خـه ثٝ ٔب  طئٛدصیوٝ  ی، دس حبِؼشب٘ی اص وٛٞؼشبٟ٘ب ٔشالجز خ

 خٛاٞذ داد؟

Little wonder so many people are bewildered, if not confounded, by geodesy.  

اٛٞٙذ ؿذاص ٔشدْ  یبسیسؼؼت ثؼ یوٕثب   .ثٛػیّٝ ؿبخٝ ٞبی صیبد طئٛدصی ٌٕشاٜ ٘ـٛ٘ذ، اٌش ٌیغ خ

We believe that the syndrome of too many geodesies is, in part, responsible for the lack of appreciation 

for the discipline itself.  

 ٞبی صیبد ثٝ ؿىُ خبف دبػخی ثشای فمذاٖ دسن وبفی اص ٘ظبْ ثٙذی اػز. $ثیٕبسی# طئٛدصیوٝ ػٙذسْ  ٔب ٔؼشمذیٓ

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.  

 .ذٙثبؿ یٔصیبد اكٌلاحبر اسفبق ٘بخٛؿبیٙذ ثب ا٘شـبس  ٗیٔؼئَٛ اخٛد طئٛدصی آٟ٘ب ثیـشش وٝ  اؿخبف ٕ٘ی سٛا٘ٙذ حغ وٙٙذ  ؼلاٜٚث

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.  

طئٛدصی دس ثخـٟبیی اص ػٟبٖ ٚ سٛػي سؼذادی اص ٔشدْ  وٝ  دبثشػبػزٕٞچٙبٖ حمیمز  ٗیاوٝ ، ثبؿذ ثٝ ایٗ دِیُٕٔىٗ اػز ٗ ٔٛهٛع ای

 .اػز جيدس ػبیشثخـٟب ٚ ثٛػیّٝ ثمیٝ ٔشدْ وبٔلاً ٘بٔشس وٝ ی، دس حبِ اػز ؿٙبخشٝ٘ب

Neither of these extreme positions is healthy. 

 .ٚهؼیز ٞبی افشاى ٚ سفشیي ثٝ ػٛد طئٛدصی ٘یؼزیه اص ایٗ  چیٞ

We are convinced that the remedy for this situation lies in functionaliz- ing geodesy.  

 .اػز طئٛدصی دس ٘ظبْ ٔٙذ وشدٖ  زیٚهؼ ٗیا ػلاعوٝ  لب٘غ ؿذیٓ ٔب

This can be accomplished quite naturally when the definition of geodesy is looked into more closely.  

 .دس ٘ظش ٌشفشٝ ؿٛد ا٘ؼبْ ٔی ٌیشد ؿىُ دلیك سشثٝ  طئٛدصی فیوٝ سؼش ٍٞٙبٔی یؼیًج أش ثٝ ؿىُ وبٔلاً ٗیا

The result is a breakdown into three main functions and, corresponding to them, the following three 

subdiscip- lines: 

 ایٗ ػش ؿبخٝ ػجبسسٙذ اص : ٔی ثبؿذ. ٟبؿبخٝ اكّی ٚ ٔشؼّمبر آ٘ثٝ  ٗ طئٛدصیؿىؼش ؼٝی٘ش

(a) positioning, 

(b) the earth's gravity field, and 

(c) temporal variations (in positions as well as of the gravity field). 

 ز،یٔٛلؼسؼییٗ # اِف

 ٚ ٗ،یٌشا٘ؾ صٔ ذاٖیة# ٔ
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 #.ٌشا٘ؾ ذاٖیٔ٘یض دس ٚ  زیٔٛلؼسؼییٗ $دس  یصٔب٘ شارییع# سغ

Clearly, in such a functional division of geodesy, there is no room for any artificially-defined 'geodesies'. 

 .ٚػٛد ٘ذاسدٞبی وبرة  طئٛدصی ثشای ػبیی ، طئٛدصیص ثٙذی ٘ظبْ ٔٙذی ا ٓیؼثٝ ٚهٛح دس چٙیٗ سم

Positioning, or point position determination, is the geodetic task that the community at large best 

understands.  

 .ٞبی طئٛدسیىی أشی اػز وٝ ایٗ ػبٔؼٝ ثٝ ثٟٙشیٗ ؿىُ دسن وشدٜ اػزوبسدس٘مٌٝ،  زیٔٛلؼ ٗییسؼ یب زیٔٛلؼسؼییٗ 

 

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). 

 ؼشٓیػ هیثٝ  ٘ؼجز$سؼییٗ ٔٛلؼیز ؿٛ٘ذ ٚ ٘مبى ٔی سٛا٘ٙذ ثلٛسر ٌّٔك  ٘مبىـی اص یه ؿجىٝ ثٝ ؿىُ ٔٙفشد یب ثؼٙٛاٖ ثخذ ٙسٛا٘ یٔ ٘مبى

 .سؼییٗ ٔٛلؼیز ؿٛ٘ذ#ٍشیثٝ ٘مبى د٘ؼجز $ثٝ ؿىُ ٘ؼجی  بیٔخشلبر# 

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.  

 یثٝ فوبوٝ دس فوبی فیضیىی $ سحز سبطیش ٌشا٘ؾ# ا٘ؼبْ ؿذٜ ا٘ذ  أىبٖ سجذیُ ٔـبٞذار طئٛدسیىی یثشا ٗیٌشا٘ؾ صٔ ذاٖیٞٙذػٝ ٔ ٗؼشدا٘

 .سؼشیف ٔی ؿٛ٘ذ هشٚسی اػزدس آٖ ٔؼٕٛلاً وٝ  یٞٙذػ

In addition, the shapes of equipotential surfaces and plumb lines are needed for projects involving the 

physical environment (e.g. flow of water). 

 هشٚسیآة#  بٖی$ثٝ ػٙٛاٖ ٔظبَ ػش ا٘ؼبْ ٔی ؿٛ٘ذ یىیضیف يیٔح دس وٝ ییدشٚطٜ ٞبی ثشای ؿبلِٛ ٚ ػٌٛح ُیؿىُ ػٌٛح ٞٓ دشب٘ؼ لاٜٚثؼ

 .اػز

Temporal variations of positions and the gravity field result from deformations of the earth (and its 

gravity field) attributed to a number of causes.  

ٌشا٘ؾ آٖ ٘بؿی ٔی ؿٛد وٝ ثٝ آٟ٘ب چٙذیٗ ػّز ٘ؼجز دادٜ ؿذٜ  ذاٖیٚ ٔ ٗیصٔٞبی  ؿىُ شییاص سغ ٔٛلؼیز ٚ ٔیذاٖ ٌشا٘ؾ یصٔب٘ شارییسغ

 اػز.

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.  

 بیٚ  ،یىیسىشٛ٘ یشٚٞبی، ٘دٛػشٝ حشوز اسسؼبػی ٚ ای  دٛػشٝ یثبسٌزاس ٗ،یػضس ٚ ٔذ صٔػّز ایٗ حشوبر ٟٔٓ ٘یؼز وٝ ٔی سٛا٘ذ  ،طئٛدصی دس

 .دیٍشثبؿذ٘بؿٙبخشٝ  دذیذٜ ٞبی

The study of these causes rightfully belongs to geophysics, but the geometrical aspects fall within the 

realm of geodesy. 

 .دشیٌ یلشاس ٔ حیٌٝ طئٛدصیدس  آٟ٘ب یٞٙذػدیذٌبٟٞبی أب  ،اػز هیضیطئٛفز ٞب وبٔلاً ٔشؼّك ثٝ ػّ ٗیٌٔبِؼٝ ا

Others have also functionalized geodesy along lines similar to those described previously.  

 .ثب آ٘چٝ وٝ لجلاً سٛهیح دادٜ ؿذ سمؼیٓ ثٙذی وشدٜ ا٘ذٔـبثٝ ی سا طئٛدص ضی٘ ٍشاٖید
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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: 

 :ؿٛدخلاكٝ  ٔٛاسد صیشسٛا٘ذ ثٝ  یٔاكّی طئٛدصی وٝ اٞذاف  وشد بٖی# ث7، ف 1978$دس ٔشحذٜ  بلارای یطئٛدص شٝیٔظبَ،وٕشای ث

1. Establishment and maintenance of national and global three- dimensional geodetic control 

networks on land, recognizing the time- variant aspects of these networks. 

 .ّٔی ٚ ػٟب٘ی ٕٞشاٜ ثب سـخیق سغییشار صٔب٘ی ایٗ ؿجىٝ ٞب اػز یػٝ ثؼذوٙششَ طئٛدسیىی  یؿجىٝ ٞب یٚ ٍٟ٘ذاس حذاصا .1

2.  

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

crustal motion). 

 #.ٚ حشوز دٛػشٝ ٗ،یػضس ٚ ٔذ صٔ ،$حشوز لٌت یىیٙبٔیطئٛد یٞب ذٜیدذ ؾیٚ ٕ٘ب یشیا٘ذاصٜ ٌ .2

1. Determination of the gravity field of the earth, including temporal variations. 

 .آٖ یصٔب٘ شارییسغٕٞشاٜ ثب  ٗیٌشا٘ؾ صٔ ذاٖیٔ ٗییسؼ .3

Geodetic Theory 

 تئوری شئودتیک

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. 

وبسٞبی دس  بصی، ٔٛسد ٘ٔحن سا دٛؿؾ دٞذ وٝ ؿبُٔ دیذٌبٟٞبی سئٛسی ٞب زیاص فؼبِ ٚػیؼی فیً ذیثب طئٛدصی، ایٗ ٚظبیفا٘ؼبْ سٕبْ  شایث

 یشبی صٔیٙی ٔی ثبؿذ.د یػٕغ آٚس طئٛدسیىی ٌٛ٘بٌٖٛ ٚ ٘یض یٞب هیسىٙ یثشا سئٛسی

 Accordingly, there are geodesists who specialize in theory and those who specialize in the practice of 

geodesy.  

 ی طئٛدصی وبسؿٙبع ٞؼشٙذ.ػّٕثخؾ دس اؿخبكی ٚ داس٘ذ سخلق  یسئٛسثخؾ وٝ دس  طئٛدصی ٔٙذٞبیی ٞؼشٙذاػبع،  ٗیا ثش 

The latter includes fields like control surveys and gravimetry.  

 ٘ی ػٙؼی ٔی ثبؿذ.ٙششَ ٚ ٌشا٘مـٝ ثشداسی ٘مبى وؿبُٔ  ٔٛسد آخش

Of course, the demarcation lines are very blurred and hence defy any firm classifications; nevertheless, 

some generalizations are possible. 

أىبٖ ایؼبد یه دػشٝ ثٙذی ٔـخق ٚػٛد ٘ذاسد، ثب ایٗ  ٗیاثٙبثشٔجٟٓ اػز ٚ  بسیثؼاٌشچٝ خٌٛى ٔشصی ثیٗ فؼبِیز ٞبی سئٛسی ٚ ػّٕی 

 ٚػٛد ثشخی اص ًجمٝ ثٙذی ٞبی وّی أىبٖ دزیش اػز.

The global nature of geodesy dictates that most of the theoretical work be done either at universities or 

within governmental institutions.  

 .ا٘ؼبْ ؿٛد یِٚشػؼبر دؤٞب یب دس ٔدس دا٘ـٍبٜ ًجیؼز وّی طئٛدصی ثبػض ٔی ؿٛد وٝ ثیـشش وبسٞبی سئٛسی 

Few private institutes find it economically feasible to do any amount of geodetic research.  
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 .طئٛدسیىی ا٘ؼبْ دٞٙذ مبریسحمٌٔٙمی اػز وٝ  یالشلبدثشایـبٖ اص ٘ظش  یخلٛك ٔؤػؼبرسؼذاد وٕی اص 

It is quite usual to combine geodetic theory with practice within one establishment, although specialized 

geodetic research institutes do exist.  

 یمبسیٔٛػؼبر سحمػؼٝ  سشویت ؿٛد، اٌشچٝ وٝ ؤثب ثخؾ ػّٕی آٖ دس یه ٔ سئٛسی اػز وٝ وبسٞبی طئٛدسیىیٔؼَٕٛ  وبٔلاًأش  ٗیا

 .طئٛدسیىی ٘یض ثٝ ًٛس خبف ٚػٛد داس٘ذ

Much of geodetic research is also done in the disguise of space science, geophysics, oceanography, etc. 

 ٔی ؿٛد. ا٘ؼبْ شٜیٚ غ ،یؿٙبػ ب٘ٛعیال ه،یضیطئٛف ،ییػّْٛ فوب طئٛدسیىی ٘یض دس لبِت مبریسحم ثیـشش

 

Of great importance to geodetic theory is international scientific communication.  

 .اػز یإِّّ ٗیث یاسسجبًبر ػّٕ سئٛسی طئٛدسیىی یثشا ٔٛاسد ٟٔٓ اص

The communication channels have been secured and formalized under the umbrella of UNESCO's 

International Council of Scientific Unions.  

 یٛ٘ؼىٛ لب٘ٛ٘ی ٔی ؿٛ٘ذ. یػّٕ یٞب ٝیاسحبدسحز دٛؿؾ ؿٛسای ثیٗ إِّّی  یاسسجبً یٞب وب٘بَ

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).  

ٚ  یطئٛدص یإِّّ ٗیث ٝیٚ اسحبد (IAG) یطئٛدص یإِّّ ٗیثاسحبدیٝ  ،ٞؼشٙذ طئٛدسیىی یبصٞبی٘ثشسػی ٔؼئَٛ  ٓیوٝ ثٝ ًٛس ٔؼشم ییػبصٔبٖ ٞب

 ٔی ثبؿٙذ.  (IUGG)هیضیطئٛف

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

engineering and technological lines. 

٘مـٝ ثشداسی  یسىِٙٛٛطٌٛى فىشی ٟٔٙذػی ٚ دیٍش ػلالٝ ٔٙذی ٞبی ٔحذٚدسشی دس طئٛدصی داس٘ذ ثٝ ًٛسی وٝ ثب خ یإِّّ ٗیث یٞب ػبصٔبٖ

 .ٕٞبًٞٙ ؿٛ٘ذ

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.  

 IAG َاسحبدیٝ دیٍش ثب ؿؾ یه ثبس ٘ـؼز ٞبیی سا سـىیُ ٔی دٞذ وٝ ٔؼٕٛلاً  ٞش چٟبس ػبIUGG  ٞبی ٔخشّف ثٝ ؿىُ  ثحض ثشای ،ٞؼشٙذ

 دیـٟٙبد ٔی ؿٛد.ػوٛ یوـٛسٞب٘ـؼز ٞبی ػّٕی ثشای ًشح ٔٛهٛػبر ٔخشّف ٚ سلٛیت لٌؼٙبٔٝ ٞبیی وٝ ثٛػیّٝ 

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. 

ثٙذی ٔی ؿٛد وٝ  ٓیسمؼثشای ثشسػی ٔـىلار ٔٛػٛد ایؼبد ؿذٜ ا٘ذ وٝ  یٚ ٔشاوضیٗ وٕیشٝ، ٌشٚٞبی ٌٔبِؼبسی، ٞیئز اداسی ثٝ چٙذ سحبدیٝا

 صٔبٖ دیٍش ٔشغیش ٞؼشٙذ. اص صٔب٘ی ثٝ

------------------------------------------------------- 



English for the students of Surveying 

Hamed Movaghari 

2018 

19 

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 a, b, c, or d which best completes each item. 

1. The best cure for the malaise situation of geodesy is to  ..............  .........  

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   ...................  

a. surveying, hydrography, and control networks 

b. positioning, gravity, and their temporal variations                   √ 

c. gravity, surveying, and astronomy 

d. geodynamics, gravity, and positioning 

3. Points to be positioned may be  ...................  .  

a. absolute                       b. relative 

c. both absolute and relative        √           d. neither absolute nor relative 

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

a. geometry of gravity field     √            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 c                √ 

7. Much of geodetic research is done in the disguise of ………….. 

a. space science, geophysics, oceanography               √ 

b. geodynamics, geology, control networks 

c. gravimetry, hydrography, astronomy 
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d. geophysics, geodynamics, surveying 

C. Answer the following questions orally. 

1. What are the main functions of geodesy? 

2. Which organization is responsible for geodetic needs? 

3. What are the major goals of geodesy? 

4. Which sciences also deal with geodetic research? 

5. Why is geodesy in a sorry state? 

6. What is IAG? 

7. Why are most geodetic theoretical works done either by universities or government 

institutions? 

8. What does IUGG stand for? 

Part II. Language Practice  

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

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

a. incorporeal 

b. unimportant                √ 

c. solved  

d. important 

2. The study of tectonic causes virtually belongs to  ………….. ..............  

a. temporal variations of positions 

b. the earth's gravity field 

c. both geodesy and geometry 

d. only geophysics               √ 

3. One of the main goals in geodesy is  ………….. 

a. specification of geodetic subdisciplines 

b. determination of the gravity field of the earth               √ 

c. determination of the responsibilities of geodesists 

d. mysticization of the gravity field of the earth 

4. In geodesy, we  …………… 

a. study time variation of gravity               √ 

b. can't study gravity 

c. must study only physical phenomena 

d. are combining several mathematical functions 

5. "The demarcation lines are very blurred ". Blur possibly means …………….. 
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a. dirty  

b. limit 

c. indistinct               √ 

d. sharp 

6. Earth tides are dealt with in studying  ……………. 

a. gravity fields 

b. temporal variations 

c. control networks 

d. geodynamic phenomena               √ 

 

 

B. Fill in the blanks with the appropriate forms of the words given. 

1. apply 

a. During the last decades, America has… applied .. economic sanctions against Iran. 

b. To get a visa to a country one has to … apply..  to its embassy. 

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

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

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

2. appreciate 

a. There is an … appreciated .. change in the government's policy regarding social welfare. 

b. The public … appreciate ..  the great grief of the survivors of the earthquake. 

c. The whole world showed a great deal of … appreciation .. for the lethal quake. 

d. They … appreciating..  rushed to the help of their fellow countrymen. 

3. promulgate 

a. Mass media … promulgate ..  new word coinages. 

b. Promulgating .. of drugs is abandoned in the country. 

c. The …promulgator .. of narcotics will be sentenced to imprisonment. 

4. determine 

a. ... Determining..  the meaning of a decontextualized word is veiy difficult. 

b. Geodesists … determine .. the height of a mountain by trigonometry. 

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

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

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

f. The number of casualties from the Bam earthquake was hardly ...determined.. 

5. defy 
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a. Man cannot … defy ..  natural hazards. 

b. To make 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 7   solution 4     familiar 6 

geodesy 1   scientists 5     gravitation 8 

geometry 2    powerful 3     field 9 

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 sources regard …………..   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. 

a. It is now becoming common to use a three-dimensional, earth- centered Cartesian coordinate 

system for geodetic computations. 

b. 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. 

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

 

  

 

 

***** 

Section Two: Further Reading 

Symbiotic Relation Between Geodesy and Some Other 

Sciences 

  و سبیر علوم شئودزی ارتببط هسبلوت آهیس بین

Clearly, there are many more uses for geodesy than simply mapping.  

 ثؼیبس ثیـششی اص یه ٘مـٝ ثشداسی ػبدٜ اػز.ٞبی ثٝ ٚهٛح طئٛدصی داسای وبسثشد 

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.  

ٕٞچٙبٖ وبسثشد دیٍش طئٛدصی دس ػّْٛ دیٍش اػز ثٝ ًٛسیىٝ داسای یه اسسجبى دٚ ًشفٝ ثب طئٛدصی ٔی ثبؿٙذ: دس حبِیىٝ طئٛدصی یه دػشٝ اص 

اٛع اًلاػبر سا ثشای طئٛدصی فشاٞٓ ٔی وٙذ.   اًلاػبر سا سِٛیذ ٔی وٙذ ػّْٛ دیٍش ػبیش ا٘

Such fields are as follows: 

 ایٗ ػّْٛ ػجبسسٙذ اص :

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

a. .طئٛفیضیه داسای سبسیخچٝ ای ثب اسسجبى ثؼیبس ٘ضدیه ثب طئٛدصی اػز 

So much so that in some countries geodesy is regarded as a branch of geophysics.  

 ثٌٛسی وٝ دس ثؼوی اص وـٛسٞب طئٛدصی ثؼٙٛاٖ ؿبخٝ ای اص طئٛفیضیه دس ٘ظش ٌشفشٝ ٔی ؿٛد.

1 2 3 4 5 

C A D B E 



English for the students of Surveying 

Hamed Movaghari 

2018 

24 

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

geodesy begins:  

 ثٝ دِیُ ایٗ اسسجبى ٘ضدیه ٔـىُ اػز وٝ ثیٗ دبیبٖ طئٛفیضیه ٚ ؿشٚع طئٛدصی ٔشصی لبئُ ؿذ.

the boundaries are somewhat blurred.  

 ٔجٟٓ ا٘ذ. ٔشصٞب سب حذٚدی

Consequently, it is to be expected that our account here will not be shared by all geodesists and 

geophysicists. 

 .ٔـششن ٘جبؿذدس ٘شیؼٝ ا٘شظبس ٔی سٚد وٝ كحجز ٞبیی وٝ دس ایٙؼب ا٘ؼبْ ٔی ؿٛد ثیٗ ٕٞٝ طئٛدصیٗ ٞب ٚ طئٛفیه داٖ ٞب 

Geophysics, along with many other fields, requires positions and other geometrical information 

geodesy can supply. 

 طئٛفیضیه ٕٞشاٜ ثب ثؼیبسی اص ػّْٛ دیٍش ٘یبصٔٙذ سؼییٗ ٔٛلؼیز ٚ اًلاػبر ٞٙذػی دیٍشی اػز وٝ طئٛدصی فشاٞٓ ٔی وٙذ.

In particular, it needs the geometrical information on the earth's temporal deformations.  

 ثٝ خلٛف طئٛفیضیه ٘یبصٔٙذ اًلاػبر ٞٙذػی دس اسسجبى ثب سغییش ؿىُ ٞبی صٔب٘ی صٔیٗ اػز.

Geodetic techniques are being used increasingly in the detection of tectonic movements.  

 سىٙیه ٞبی طئٛدسیىی ثٝ ًٛس افضایـی دس سؼییٗ حشوبر سىشٛ٘یه اػشفبدٜ ٔی ؿٛد.

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

geometry of deformations. 

ٜ دبٔیىی ثٝ ًٛس ٕٞضٔبٖ ثشای ثذػز آٚسدٖ ٞٙذػٝ سغییش ؿىُ ٔٛسد اػشفبدس ثشخی اص لؼٕز ٞبی ػٟبٖ دیشبٞبی طئٛدسیىی ٚ طئٛدیٙ

 ذ.٘لشاس ٔی ٌیش

Gravity is one of the most important sources of information used in both theoretical and exploration 

geophysics;  

 سئٛسی ٚ اوشـبفبسی اػز.ٌشا٘ؾ یىی اص ٟٔٓ سشیٗ ٔٙبثغ اًلاػبسی ٔٛسد اػشفبدٜ دس طئٛفیضیه 

gravity data are necessary for studying the irregularities in the (underground) mass density 

distribution.  

 دیشبی ٌشا٘ـی ثشای ٌٔبِؼٝ ٘بٔٙظٕی ٞب دس صیش صٔیٗ دس اسسجبى ثب سٛصیغ ػشْ صٔیٗ ٔٛسد ٘یبص اػز.

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).  

ثش سٚی لّٕشٚ ٙذػٝ ٔیذاٖ ٌشا٘ؾ ٞؼشٙذ، ٞشدٚ ػّٓ اص آ٘ؼب وٝ طئٛدصیٗ ٞبیی ثٝ ؿذر ػلالٝ ٔٙذ ثٝ دیشبٞبی ٌشا٘ـی ثشای ٌٔبِؼٝ ٞ

ی $ٌشا٘ی ػٙؼی# ادػب داس٘ذ.  ػٕغ آٚسی دیشبی ٌشا٘ـ
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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.  

ٙذی سب حذٚدی ٔلٙٛػی وبس ػٕغ آٚسی ٌشا٘ؾ ػٟب٘ی سا ثٝ طئٛدصی ٚ ا٘ذاصٜ ٌیشی ٌشا٘ؾ ٔحّی ٚ ٌٔٙمٝ ای سا ثٝ یه سمؼیٓ ث

 طئٛفیضیه اخشلبف ٔی دٞذ. 

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

crustal movements.  

 ر صٔب٘ی ٔیذاٖ ٌشا٘ؾ ٘ىبر وّیذی سا دس اسسجبى ثب ٔذَ فیضیىی حشوبر دٛػشٝ ای لبئٓ ٘ـبٖ ٔی دٞذ.سغییشا

As such, these data are often exploited in the context of contemporary geodynamics. 

 صٔب٘ی صٔیٗ ٔٛسد اػشفبدٜ لشاس ٔی ٌیشد. ٕٞچٙیٗ ایٗ دیشبٞب دس صٔیٙٝ سغییش ؿىُ ٞبی

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.  

ثٝ ٘یشٚٞبی ٌٛ٘بٌٖٛ، سٛصیغ چٍبِی ٕٔىٗ دسٖٚ صٔیٗ ٚ اطشار ػبخشبس دسٚ٘ی  ـی دس اسسجبى ثب دبػخ فیضیىی صٔیٗطئٛفیضیه ثیٙ ثبِؼىغ

 صٔیٗ ثش سٚی حشوبر آٖ اسائٝ ٔی وٙذ.

 

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

being designed. 

 ًلاػبر ٍٞٙبٔی وٝ ٔذَ ٞب $سٚاثي# سیبهی ٌٛ٘بٌٖٛ ثشای اٞذاف طئٛدسیىی ًشاحی ٔی ؿٛ٘ذ ٔٛسد ٘یبص ٔی ثبؿٙذ.ایٗ ا

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

b. .ػّْٛ فوبیی دس ٔمبیؼٝ ثب طئٛفیضیه ػّٓ ثؼیبس ػٛا٘ی اػز 

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

 دلیمبً اص ؿشٚع ایٗ ػّٓ اسسجبى آٖ ثب طئٛدصی ثؼیبس ٘ضدیه ثٛدٜ اػز.

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. 

 ٔیذاٖ ٌشا٘ؾ خبسػی صٔیٗ ثشای دیؾ ثیٙی ٔذاسار اػشاْ ػٕبٚی هشٚسی اػز.ٗ ٞٙذػٝ ٘ؼشدِیُ اكّی ایٗ أش ایٗ اػز وٝ دا

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

are determined by geodetic means. 

 ثؼلاٜٚ ٔىبٖ ایؼشٍبٟٞبی سدیبثی ٔبٞٛاسٜ ثبیذ ثب دلز وبفی ٔـخق ثبؿذ وٝ ایٗ ٔىبٖ ٞب ثب اثضاسٞبی طئٛدسیىی سؼییٗ ٔی ؿٛ٘ذ.

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.  

لذسسٕٙذی سا ایؼبد وشد٘ذ وٝ ثشای ٔبٞٛاسٜ ٞبی ٔلٙٛػی صٔیٗ ٔٛسد اػشفبدٜ لشاس ؼییٗ ٔٛلؼیز اص ًشف دیٍش ػّْٛ فوبیی ػیؼشٓ ٞبی س

 ٔی ٌیشد ٚ آٟ٘ب ٞٓ اوٖٙٛ دس طئٛدصی ثشای سىٕیُ سىٙیه ٞبی صٔیٙی ٔٛػٛد اػشفبدٜ ٔی ؿٛ٘ذ.
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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.  

٘ؾ صٔیٗ سا فشاٞٓ ٔی وٙٙذ وٝ ؿبُٔ ٔمذاس آ٘بِیض ٔذاسار ٔبٞٛاسٜ ٞبی ٘ضدیه ثٝ صٔیٗ ثٟششیٗ دیشبی ثب ًَٛ ٔٛع ثّٙذ ٔیذاٖ ٌشا

 فـشدٌی صٔیٗ ٘یض ٔی ثبؿذ.

Tracking of deep space probes gives the best estimates of the value of the mass of the earth. 

 سدیبثی سحمیمبر فوبیی ثٟششیٗ سمشیت سا ثشای ٔیضاٖ ػشْ صٔیٗ اسائٝ ٔی وٙذ.

c. Astronomy, one of the oldest sciences in existence, and geodesy developed hand in hand for a long 

time.  

c. .٘ؼْٛ وٝ یىی اص لذیٕی سشیٗ ػّْٛ ٔی ثبؿذ ثب طئٛدصی داسای اسسجبى ٘ضدیىی ثشای ٔذر صٔبٖ ًٛلا٘ی ثٛدٜ ا٘ذ 

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

positional visual astronomy still plays a certain role in geodesy.  

اٌشچٝ ٚاثؼشٍی طئٛدصی ٚ ٘ؼْٛ دس ػبِٟبی اخیشسب حذی وٓ سً٘ ؿذٜ اػز، ٘ؼْٛ ثلشی سؼییٗ ٔٛلؼیز ٕٞچٙبٖ ٘مـی ػٕذٜ سا دس 

 طئٛدصی ایفب ٔی وٙذ.

In addition, the future will probably see an increasing involvement of positional radio- astronomy.  

 ثؼلاٜٚ دس آیٙذٜ احشٕبلاً ؿبٞذ افضایؾ ٚاثؼشٍی ایٗ دٚ ػّٓ اص ًشیك ٘ؼْٛ سادیٛیی سؼییٗ ٔٛلؼیز ثبؿیٓ.

Another part of astronomy, celestial mechanics, is also needed in geodesy to study the satellite orbits.  

 ثٝ ثخؾ دیٍشی اص ٘ؼْٛ $ٔىب٘یه ػٕبٚی# ٘یض دس طئٛدصی ثشای ٌٔبِؼٝ ٔذاسار ٔبٞٛاسٜ ٞب هشٚسی اػز

Geodesy shares with astronomy the interest in lunar laser ranging. 

 اسای ػلالٝ ٔٙذی ٔـششن ٔی ثبؿٙذ.ئٛدصی ٚ ٘ؼْٛ دس ثحض فبكّٝ یبثی ِیضسی اص ًشیك ٔبٜ دط

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

for position determination. 

ثشای سؼییٗ ٔٛلؼیز اص فٛاكُ فٛاكُ دس ٘ؼْٛ ثشای ٔحبػجٝ ٔذاس ٔبٜ ٚ ٘ٛػب٘بر آٖ ٔٛسد اػشفبدٜ لشاس ٔی ٌیشد دس حبِیىٝ طئٛدصیٗ ٞب 

 اػشفبدٜ ٔی وٙٙذ.

Monitoring of the rotation of the earth is of common interest too. 

 دبیؾ دٚساٖ صٔیٗ ٘یض اص ػلالٝ ٔٙذی ٞبی ٔـششن ٞشدٚ ػّٓ ا٘ذ.

d. Oceanography is another science with which geodesy shares interests.  

d. ّٓدیٍشی اػز وٝ ثب طئٛدصی داسای ػلالٝ ٔٙذی ٞبی ٔـششن ٔی ثبؿٙذ. الیب٘ٛع ؿٙبػی ػ 

Both geodesy and oceanography are involved in the location and movements of shorelines.  

 طئٛدصی ٚ الیب٘ٛع ؿٙبػی دس ثحض ٔٛلؼیز ٚ حشوبر خٌٛى ػبحّی دسٌیش ٞؼشٙذ.
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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.  

طئٛدصی ثشای الیب٘ٛع ؿٙبػبٖ اسسفبػبر ٘ؼجی اثضاسٞبی ا٘ذاصٜ ٌیشی ػٌح آة دس ػبحُ $سبیذ ٌیغ ٞب# سا فشاٞٓ ٔی وٙذ ٚ ٕٞیٌٙٛس 

 .یٗ سبیذ ٌیغ ٞب سا ٔـخق ٔی وٙذحشوبر لبئٓ ٘ؼجی ا

Also, the geodetically determined positions of various marine objects, including ice and 

oceanographical vessels, are of value to oceanographers. 

شیٟبی الیب٘ٛع دیٕب سا وٝ ثشای الیب٘ٛع ؿٙبػبٖ ٕٞچٙیٗ اثضاسٞبی طئٛدسیىی وبس سؼییٗ ٔٛلؼیز اػشاْ دسیبیی ٌٛ٘بٌٖٛ ٔب٘ٙذ یخ ٞب ٚ وـ

 داسای إٞیز اػز ا٘ؼبْ ٔی دٞٙذ.

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.  

دیٙبٔیه ػٌح دسیب ٚ سغییشار ػٌح ٔشٛػي دسیب اص یه ػٌح  اًلاػبر الیب٘ٛع ؿٙبػی وٝ ثشای طئٛدصیٗ ٞب داسای إٞیز اػز، ؿبُٔ:

 ٞٓ دشب٘ؼیُ ٔیذاٖ ٌشا٘ؾ صٔیٗ اػز، ٔی ثبؿذ.

This information is needed for the establishment of a datum for heights. 

 ایٗ اًلاػبر ثشای ایؼبد یه چٟبس چٛة  اسسفبػی هشٚسی اػز.

e. Atmospheric science, along with all the aforementioned sciences, uses the geodetic positions and 

gravity pertaining to meteorological stations and probes.  

e.  ػّْٛ اسٕؼفشی ٕٞشاٜ ثب سٕبْ ػّْٛ روش ؿذٜ لجّی اص سؼییٗ ٔٛلؼیز ٞبی طئٛدسیىی ٚ ٌشا٘ؾ ٔشثٛى ثٝ ایؼشٍبٟٞبی ٞٛاؿٙبػی

 اػشفبدٜ ٔی وٙٙذ.

It shares with geodesy an interest in satellite orbit analysis.  

 ایٗ ػّٓ ثب طئٛدصی دس آ٘بِیض ٔذاس ٔبٞٛاسٜ داسای وبسثشدٞبی ٔـششن اػز.

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

science looks at the effect of the distribution of air density.  

 دس حبِیىٝ طئٛدصی ا٘حشافبر ٔذاسی سا دس اطش ٌشا٘ؾ سفؼیش ٔی وٙذ، ػّْٛ اسٕؼفشی ٍ٘شؿی ثٝ اطش سٛصیغ چٍبِی ػٛی داسد.

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.  

ثحض ؿىؼز اسٕؼفشی ٚ دیشبی ٞٛاؿٙبػی ٔٙبػت ثشای اسصیبثی ؿىؼز اسٕؼفشی ٔی ثبؿذ وٝ طئٛدصی ٘یبصٔٙذ ٔذَ ٞبی ٚالؼی ثشای 

 س ثؼیبسی اص ا٘ذاصٜ ٌیشیٟبی طئٛدسیىی اػز.دیىی اص ٔؼبئُ دسدػش ػبص 

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. 

 دیشبی ٞٛاؿٙبػی ٘یض دس آ٘بِیض سغییشار صٔب٘ی ػٌح دسیب ٚ ثخلٛف ثشای سغیشار صٔب٘ی ػٌح صٔیٗ هشٚسی اػز.
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f. Geology requires both horizontal and vertical positions for its maps. 

 ی ٚ اسسفبػی ثشای ٘مـٝ ٞبیؾ ٔی ثبؿذ.صٔیٗ ؿٙبػی ٘یبصٔٙذ ٔٛلؼیز ٞبی ٔؼٌحبس

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

different geological formations.  

ٌٛ٘بٌٖٛ ثشای طئٛدصیٗ ٞب فشاٞٓ ٔی ثبِؼىغ صٔیٗ ؿٙبػی اًلاػبسی ساػغ ثٝ ػبخشبس صٔیٗ ٚ دبیذاسی خبن ثب ػبخشبسٞبی صٔیٗ ؿٙبػی 

 وٙذ.

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. 

ثٝ ٔٙظٛس ا٘شخبة ایؼشٍبٟٞبی ٔٙبػت یه هشٚسر اػز ٘ٝ فمي ثشای ثٙچ ٔبسن ٞبی اًلاػبر دس ساثٌٝ دبیذاسی خبن ثشای ٞش طئٛدصیٗ 

 ٘مـٝ ثشداسی ثّىٝ ثشای سؼییٗ ایؼشٍبٟٞبی ٔـبٞذاسی اص ا٘ٛاع ٔخشّف .

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. 

B. Write answers to the following questions. 

1. What are the closest sciences to geodesy? 

2. Why is the relation between geodesy and geophysics bilateral? 

3. Which fields of oceanography have interest in geodesy? 

4. Why are gravity data necessary in geophysics? 

5. What is gravimetry? 

6. What are the uses of atmospheric data to geodesy? 

7. Which kind of geodetic observations is useful for geologists? 

***** 

 

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

Geodetic Profession 
 حشفٝ طئٛدصی

Geodetic personnel may be categorized into scientists, engineers, technicians, and auxiliary personnel.  

اٛ٘ذ ثٝ اؿخبكی ؿبُٔ دا٘ـٕٙذاٖ ، ٟٔٙذػیٗ ، سىٙؼیٗ ٞب ٚ دشػُٙ وٕىی سمؼیٓ ثٙذی ؿٛد.  ؿغُ طئٛدسیه ٔی س

These categories differ by education or experience or both of them.  

 ایٗ ًجمٝ ثٙذی ٞب ثشاػبع دا٘ؾ یب سؼشثٝ یب ٞشدٚ آٟ٘ب ا٘ؼبْ ٔی ٌیشد.

A geodetic scientist should typically have a postgraduate degree (a Master or a Doctorate) from a 

university offering a specialization in geodesy. 

یه دا٘ـٕٙذ طئٛدسیىی ثٝ ًٛس ٔؼَٕٛ داسای یه ٔذسن سحلیلار سىٕیّی $وبسؿٙبػی اسؿذ یب دوششا# اص یىی اص دا٘ـٍبٟٞبی اسائٝ دٞٙذٜ 

 سخلق طئٛدصی ٔی ثبؿذ.

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

and the technician on the other.  

 یه ٟٔٙذع داسای حشفٝ ای اػز وٝ دّی ثیٗ دا٘ـٕٙذ یب سئٛسی ػیٗ ٘مـٝ ثشداسی اص یه ًشف ٚ سىٙؼیٗ اص ػٕز دیٍش ایؼبد ٔی وٙذ. 

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

with them.  

 ایٗ ؿخق ثبیذ صثبٖ ٞشدٚی ایٗ ٌشٟٚٞب سا دسن وٙذ ٚ ثشٛا٘ذ ثٝ ساحشی ثب آٟ٘ب اسسجبى ثشلشاس وٙذ. 

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

major field.  

اٖٛ یه ؿبخٝ اكّی ایٗ سؿشٝ ثبؿذ.   ثٝ خلٛف یه ٟٔٙذع ٘مـٝ ثشداس یب طئٛدسیىی ثبیذ داسای یه ٔذسن وبسؿٙبػی طئٛدصی ثؼٙ

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.  

 ٟٔٙذع ثبیذ داسای یه دسن خٛثی اص سئٛسی وبس ٚ ٘یض ثشخی اص ٟٔبسر ٞبی دبیٝ ای ٔٛسد ٘یبص ثشای سىٙؼیٗ ٞب ثبؿذ.

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. 

ٟٔٙذع ٘مـٝ ثشداس ثبیذ سٛا٘بیی ًشاحی ٚ ٔذیشیز ثشداؿز دیشب ، ا٘ؼبْ آ٘بِیض دیشبٞبی ٔؼَٕٛ ٚ حشی حُ ٔؼبئُ ػبدٜ سئٛسی سا داؿشٝ 

 ثبؿذ.

Let us have one more look at the relation between geodesy and surveying.  

 ثیبییذ یه ٍ٘بٜ وّی ثٝ اسسجبى ثیٗ طئٛدصی ٚ ٘مـٝ ثشداسی داؿشٝ ثبؿیٓ.

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.  

ٝ ثشداس ٘یبص داسد وٝ اًلاػبسی ساػغ ثٝ طئٛدصی طئٛدصی دبیٝ سئٛسی سٚؽ ٞبی ٘مـٝ ثشداسی اػز، ثٝ ًٛسیىٝ دس ػُٕ یه ٟٔٙذع ٘مـ

دا٘ؼشٗ ؿیٕی یب یه ٟٔٙذع  داؿشٝ ثبؿذ، ٕٞبٌ٘ٛس وٝ یه ٟٔٙذع اِىششٚ٘یه ٘یبصٔٙذ دا٘ؼشٗ اِىششیؼیشٝ ، یه ٟٔٙذع ؿیٕی ٘یبصٔٙذ

 ٔىب٘یه ٘یبصٔٙذ دا٘ؼشٗ ٔىب٘یه اػز. 
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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.  

ٕٙذ طئٛدسیىی ػٕك ٌٔبِت وٕشش ٔی ثبؿذ.  یه دسن وبُٔ ٔفبٞیٓ دبیٝ ٔٛسد ٘یبص اػز أب دس ٔمبیؼٝ ثب یه دا٘ـ

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

surveying technician. 

 وٕجٛد اًلاػبر ٘مـٝ ثشداسی ثبػض ٔی ؿٛد یه ٟٔٙذع ٘مـٝ ثشداس ثٝ یه سىٙؼیٗ ٘مـٝ ثشداسی سٙضَ یبثذ.

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

1. astronomy                                                                          ْٛ٘ؼ 

2. celestial                                                                           ػٕبٚی 

3. crustal loading                                                  ثبسٌزاسی دٛػشٝ ای 

4. deformation                                                                 ُسغییش ؿى 

5. density                                                                              چٍبِی 

6. dynamic geodesy                                                 طئٛدصی دیٙبٔیىی 

7. earth tide                                                                        ػضس ٚ ٔذ 

8. gap                                                                                      ّٝفبك 

9. generalization                                                                وّی ػبصی 

10. geodetic task                                                           ٚظیفٝ طئٛدسیه 

11. geology                                                                      صٔیٗ ؿٙبػی 

12. geometry                                                                           ٝٞٙذػ 

13. gravity                                                                               ٌشا٘ؾ 

14. lunar laser ranging                            ٜفبكّٝ یبثی ِیضسی ثب اػشفبدٜ اص ٔب 

15. mapping                                                           ٗسلٛیش وشدٖ- ٍ٘بؿش 

16. marine geodesy                                                        طئٛدصی دسیبیی 

17. measurement                                                                ا٘ذاصٜ ٌیشی 

18. meteorological data                                            دادٜ ٞبی ٞٛاؿٙبػی 

19. numerical analysis                                                       آ٘بِیض ػذدی 

20. oceanography                                                           الیب٘ٛع ٍ٘بسی 

21. physical geodesy                                                     طئٛدصی فیضیىی 

22. polar motion                                                               حشوز لٌجی 

23. rheology                                                       ُػّٓ ٚ ػشیبٖ سغییش ؿى  
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24. satellite                                                                               ٜٔبٞٛاس 

25. tectonic                                                                             سىشٛ٘یه 

26. theodolite                                                                          سئٛدِٚیز 

 

 

Unit 4 

Section One: Reading Comprehension 

GIS Definition 

 GISسؼشیف 

The term geographical information system (GIS) is now used generically for any computer-based 

capability for the manipulation of geographical data.  

 ییبیػغشافدیشبٞبی  یدػشىبس یثشا ٔٗ ٞبٛسشیوبٔذ زیٞش لبثّ یثشاٞٓ اوٖٙٛ ثٝ ًٛس ػبْ    (GIS) ییبیاًلاػبر ػغشاف ؼشٓیػلاح ٌاك

 .لشاس ٔی ٌیشداػشفبدٜ ٔٛسد 

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.  

سا  یٚسٚد ی٘مـٝ ٞباػز وٝ خبف  ؿبُٔ اثضاسٞبی، ثّىٝ ٔی ثبؿذ افضاسػخز افضاس ٚ ٘شْ ؿبُٔ سٟٙب ٘ٝ  ییبیاًلاػبر ػغشاف ؼشٓیػ کی

 ثشای اسلبَ ثخؾ ٞبی ٌٛ٘بٌٖٛ ٔی ثبؿذ. یاسسجبًسجذیُ وشدٜ ٚ ٘یض داسای ػیؼشٓ ٞبی ، ای خشٚػی ٔحلٛلار ٘مـٝثٝ 

The hardware and software functions of a GIS include: 

 :ػجبسسٙذ اص GIS هی یٚ ٘شْ افضاس یػخز افضاسثخؾ ٞبی 

• Acquisition and Verification                                    دیشب ذییٚ سأ اوشؼبة  

• Compilation                                                                             ٌشدآٚسی        

• Storage                                                                              یػبص شٜیرخ   

• Updating and Changing           سغییش ثٝ سٚص سػب٘ی ٚ                                 

• Management and Exchange                                           َٔذیشیز ٚ سجبد 

• Manipulation                                                ٖدػشىبسی وشدٖ یب سغییش داد 

• Retrieval and Presentation                                                 ٝثبصیبثی ٚ اسائ 

• Analysis and Combination                                             شویتسحّیُ ٚ س    

•  
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All of these actions and operations are applied by a GIS to the geographical data that form its database. 

 ا٘ؼبْ ٔی ٌیشد سب دیشبٞبی ػغشافیبیی سجذیُ ثٝ یه ػیؼشٓ ٔخشلبر ٔشلُ ٔی ؿٛ٘ذ. GIS یه سٕبْ ایٗ وبسٞب ٚ فؼبِیز ٞب ثٛػیّٝ

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.  

یؼٙی ثٝ یه ٔىبٖ ٔـخق سٚی ػٌح صٔیٗ اص ًشیك یه ػیؼشٓ ٔخشلبر   ثؼٙٛاٖ ٔظبَصٔیٗ ٔشػغ ٞؼشٙذ ،   GISسٕبْ ایٗ دیشبٞب دس 

 لُ ٔی ؿٛ٘ذ.شٔ

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. 

خي ًَٛ  ٘ؼجز ثٝ اػشٛا ٚ ػیؼشٓ ٔٛلؼیز ٗٚ ػشم ػغشافیبیی دس ای یىی اص ٔؼَٕٛ سشیٗ ػیؼشٓ ٞبی ٔخشلبر ًَٛ ػغشافیبیی

  ٌشیٙٛیچ اٍّ٘ؼشبٖ ػجٛس ٔی وٙذ، سؼشیف ٔی ؿٛد. وٝ اصػغشافیبیی كفش 

But many other systems exist, and any GIS must be capable of transforming its georeferences from one 

system to another. 

 ثبیذ سٛا٘بیی ا٘شمبَ اًلاػبر صٔیٗ ٔجٙب اص یه ػیؼشٓ ثٝ ػیؼشٓ دیٍش سا داؿشٝ ثبؿذ. GISأب ػیؼشٓ ٞبی دیٍشی ٘یض ٚػٛد داس٘ذ ٚ ٞش 

Geographical information attaches a variety of qualities and characteristics to geographical locations 

(Figure 4-1).  

 

 #4-1ٚ ٚیظٌیٟبی ٌٛ٘بٌٖٛ ٘مبى سا ثٝ ٔىبٖ ػغشافیبیی آٟ٘ب ٔشلُ ٔی وٙذ.$ؿىُ  یفیزػغشافیبیی واًلاػبر 

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 

so on.  

ػٌح سًٛثز خبن، دٔبی ٞٛا ٚ ٘یض ًجمٝ ثٙذی ثش اػبع ٘ٛع دٛؿؾ یز ٞب ٔی سٛا٘ذ ؿبُٔ دبسأششٞبی فیضیىی ٔب٘ٙذ اسسفبع صٔیٗ ، یفایٗ و

 ٌیبٞی ، ٔبِىیز صٔیٗ ، ٌٔٙمٝ ثٙذی ٚ غیشٜ ثبؿذ.

Such occurrences as accidents, floods, or landslides may also be included.  

 حٛادطی ٔب٘ٙذ سلبدفبر ، ػیُ ٞب یب ِغضؿٟبی صٔیٗ سا ٘یض ٔی سٛاٖ ؿبُٔ ؿٛد.

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. 

لاح وّی سٛكیفبر ثشای ٘ؼجز دادٖ وٕیز ٞب ٚ ٚیظٌیٟب ثٝ ٔىبٖ اػشفبدٜ ٔی وٙیٓ ٚ ثٝ آٟ٘ب ثؼٙٛاٖ دٚ ثخؾ اكّی اًلاػبر ٌٔب اص اك

 ػغشافیبیی ٍ٘بٜ ٔی وٙیٓ.
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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. 

ٞبی ٚالغ ؿذٜ سٚی دس ثؼوی حبِز ٞب وٕیز ٞب ثٝ ٘مبى ٔشلُ ٔی ؿٛ٘ذ، أب دس ٔٛالغ دیٍش آٟ٘ب ثٝ ػٛاسم دیچیذٜ سش ٔب٘ٙذ خٌٛى یب ٔؼبحز 

 ػٌح صٔیٗ ٘ؼجز دادٜ ٔی ؿٛ٘ذ.

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

location. 

 .ثبیذ ؿىُ ٘مـٝ ثشداسی ؿذٜ وبُٔ ػٛاسم سا رخیشٜ وٙذ ٘ٝ فمي یه ٔٛلؼیز ػبدٜ اص ٘مبى GISدس چٙیٗ ٔٛالؼی 

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

of useful attributes.  

ٔظبَ ٞبی ٔؼَٕٛ ػٛاسم ٘مـٝ ثشداسی ؿذٜ : دسیبچٝ ٞب، ؿٟشٞب، وـٛسٞب، سٚدخب٘ٝ ٞب ٚ خیبثبٖ ٞب ٞؼشٙذ وٝ ٞش وذاْ ثب سٛهیحبر ٔفیذ 

 ٔشثٛى ثٝ خٛد رخیشٜ ٔی ؿٛ٘ذ.

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.  

ٍٞٙبٔی وٝ یه ػبسهٝ ثؼٙٛاٖ ٌٔٙمٝ ٔٛسد ٘ظش ثشای اٞذاف آٔبسی ٔٛسد اػشفبدٜ لشاس ٔی ٌیشد، حؼٓ ٚػیؼی اص اًلاػبر دس دػششع اػز وٝ 

 اػشفبدٜ ؿٛد. GISٔی سٛا٘ذ ثؼٙٛاٖ سٛهیحبر ثشای ٌٔٙمٝ دس 

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. 

ػبدر ٞبی خشیذ ٚ  دس سحمیمبر ثبصاسیبثی ثؼٙٛاٖ ٔظبَ ٔشػْٛ اػز وٝ اص وذٞبی دؼشی ثؼٙٛاٖ اًلاػبر دبیٝ دس ٌضاسؽ ٞبی ػٕؼیز ؿٙبػی ،

 ثبصاسٞبی خبٍ٘ی اػشفبدٜ ٔی ؿٛد.

The relationships between geographical features often provide vital information.  

 اسسجبًبر ثیٗ ػٛاسم ػغشافیبیی اغّت اًلاػبر اسصؿٕٙذی سا فشاٞٓ ٔی وٙذ.
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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. 

اٛلغ خبٔٛؽ وشدٖ آسؾ اص ٘ضدیه سشیٗ دٕخ  ب٘ی ٞب هشٚسی اػز وٝ دس ٔ ثشای ٔظبَ، اسسجبًبر ثیٗ ؿجىٝ ِِٛٝ وـی ٔٙبثغ آة ثشای آسؾ ٘ـ

 ثشای افضایؾ فـبس آة اػشفبدٜ وٙٙذ.

The details of properties bordering a road are necessary if all property owners affected by roadwork are 

to be properly notified.  

ػضئیبر ٚیظٌی ٔشصی ػبدٜ هشٚسی اػز چشا وٝ سٕبْ ٔبِىب٘ی وٝ سحز سبطیش وبسٞبی ایٗ ػبدٜ لشاس داس٘ذ ثبیذ ثٝ ًٛس ٔٙبػت اًلاع سػب٘ی 

 ؿٛ٘ذ.

Connections between streets are important in using a GIS to assist drivers in navigating around an 

unfamiliar city.  

 ثشای سا٘ٙذٌب٘ی وٝ اًشاف یه ؿٟش ٘ب آؿٙب سا٘ٙذٌی ٔی وٙٙذ هشٚسی اػز. GISاسسجبًبر ثیٗ خیبثبٖ ٞب دس اػشفبدٜ اص یه ػیؼشٓ 

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.  

كیفی آٟ٘ب یىی اص ٟٕٔششیٗ ٔٙبثغ لذسر ٚ ثشای رخیشٜ ػبصی اسسجبًبر ثیٗ ػٛاسم ٕٞشاٜ ثب ٔىبٖ ٚ ٚیظٌیٟبی سٛ GISسٛا٘بیی یه ػیؼشٓ 

 ا٘ؼٌبف دزیشی ایٗ سىِٙٛٛطی اػز.

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. 

سب ثؼوی اص ػیؼشٓ ٞبی اًلاػبر ػغشافیبیی فٙی سٛا٘بیی رخیشٜ وشدٖ ػشیبٖ ٞب ٚ دبسأششٞبی دیٍش لبثُ ا٘ذاصٜ ٌیشی ثیٗ ػٛاسم سا داس٘ذ، 

 ثشٛا٘ٙذ دس وبسٞبی حُٕ ٚ ٘مُ، ػٕؼیز ؿٙبػی، ٔخبثشاسی، ٞیذسِٚٛطی ٚ ثشخی صٔیٙٝ ٞبی دیٍش وٕه وٙٙذ.

Stored data may be processed in a GIS for presentation in the form of maps, tables, or special formats 

(Figure 4-2). 

 ثشای اسائٝ دس فشٔز ٞبی ٘مـٝ، ػذَٚ یب فشٔز ٞبی خبف دیٍش دشداصؽ ٔی ؿٛد. GISاًلاػبر رخیشٜ ؿذٜ دس یه ػیؼشٓ 

One major GIS strength is that geographical location can be used to link infonnation from widely 

scattered sources.  

 وشد.ایٗ اػز وٝ ٔی سٛاٖ اص ٔىبٖ ػغشافیبیی ثشای اسسجبى اًلاػبر ثیٗ ٔٙبثغ ٔخشّف اػشفبدٜ  GISیىی اص سٛا٘بیی ٞبی اكّی 

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.  

ایٗ أىبٖ سا فشاٞٓ ٔی وٙذ سب ویفیز  GISٔؼّْٛ اػز سىِٙٛٛطی  GISاص آ٘ؼب وٝ ٔىبٖ ػغشافیبیی ٞش ثخؾ اص اًلاػبر دس یه ثب٘ه اًلاػبسی 

آثٟبی صیش صٔیٙی دس یه ٔحُ سا ثب ػلأز ػبوٙبٖ آٖ ٌٔٙمٝ اسسجبى دٞیٓ، دیؾ ثیٙی وٙیٓ چٍٛ٘ٝ دٛؿؾ ٌیبٞی یه ٌٔٙمٝ ٌشٔبی ٞٛا سا 

اٛٞذ داد، ًشح ٞبی سٛػؼٝ ثب ٔحذٚدیز ٞبی وبسثشی   ؿٛ٘ذ.ٔیٗ ٔمبیؼٝ صسغییش خ

This ability to overlay gives GIS unique power in helping us to make decisions about places and to 

predict the outcomes of those decisions.  

سا ثٝ لذسر یىشبیی سجذیُ وشدٜ وٝ ثٝ ٔب دس سلٕیٓ ٌیشی دس ساثٌٝ ثب ٔىبٖ ٞب ٚ ٘یض دیؾ ثیٙی خشٚػی ایٗ  GISایٗ لبثّیز ثشای ٞٓ دٛؿب٘ی 

 ذ.سلٕیٕبر وٕه ٔی وٙ
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The only requirement is that the geographical information from each source be expressed in compatible 

georeferencing systems. 

 .سٟٙب وٕیز ٔٛسد ٘یبص دس ایٗ ساثٌٝ ایٗ اػز وٝ اًلاػبر ػغشافیبیی اص ٞش ٔٙجغ دس ػیؼشٓ ٞبی صٔیٗ ٔشػغ ػبصٌبس ثب یىذیٍش ثیبٖ ٔی ؿٛ٘ذ

DIGITAL MAP DATABASE                   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.  

سٛصیغ یه  ٔی سٛا٘ذ اًلاػبر صٔیٗ ٔشػغ ؿذٜ سا دشداصؽ وشدٜ ٚ ػٛاة ٞبیی ثشای ػٛالاسی ٔب٘ٙذ ٚیظٌی ٞبی خبف یه ٔىبٖ، GISیه 

 دذیذٜ ٔـخق، سغییشاسی وٝ اص

 اسسجبًبر ٚ اٍِٛٞبی لبٖ٘ٛ ٔٙذ یه ٌٔٙمٝ سا فشاٞٓ وٙذ.آ٘بِیض لجّی اسفبق افشبدٜ اػز، سبطیش یه دذیذٜ ٔـخق یب 

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. 

س ایٗ ػیؼشٓ ٔی سٛا٘ذ اًلاػبر صٔیٗ ٔشػغ سا ثشای سؼییٗ وٛسبٞششیٗ ٔؼیش سا٘ٙذٌی ثیٗ دٚ ٘مٌٝ آ٘بِیض وٙذ ٚ ٘یض دس ثشًشف وشدٖ سوبدٞب د

 ثش٘بٔٝ سیضی ثب ٔحبػجٝ ٚیظٌی ٞبی ٔٙبػت یه صٔیٗ ثشای اػشفبدٜ خبف وٕه وٙذ.

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. 

1. All GIS data   ………………… 
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Figure 4-2. How GIS functions, based on the interaction between a digital map 

database and computerized tabular data. 
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a. are linked to a specific location on cities 

b. are georeferenced   √      

c. have the same system of coordinates 

d. are linked through hardware 

2. Latitude and longitude coordinates are   …………. ..  

a.  old-fashioned                 b. rarely used 

c. widely used   √                         d. unimportant 

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

a. Greenwich in England         b. equator   √ 

c. north pole         d. south pole 

4. Georeferences must be transformable from a …….…….. to another. 

a. coordinate location b. latitude 

c. system   √ d. longitude 

5. 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. GIS gives different qualities and characteristics to geographical locations. 

C. Answer the following questions orally. 

1. How many functions does a GIS have? 

2. How are GIS data georeferenced? 

3. What is the commonest GIS coordinate system? 

4. How can information on water supply pipe network help firefighters? 

5. What are the different forms of information presentation in GIS? 

Part II. Language Practice 

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

1. The term 'attributes' refers to  

a.  only elevations and encumbrances on the earth 

b. characteristics and features of locations on the earth   √ 

c.  all geogra' ical information 

d. physical parameters of the earth 

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

a.  management and exchange 

b. analysis and combination 

c.  increasing water pressure   √ 
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d. retrieval and presentation 

3. It is implied that GIS can  

a.  increase sales        b. identify landlords 

c. help driving   √        d. extinguish fires 

4. 'Georeferenced data' in the last paragraph probably means  

a.  pieces of data of the earth 

b. the data which have coordinate locations on the earth   √ 

c.  all data about the earth 

d. only the data used in geodesy 

5. GIS   ……………. 

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. He took 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 

a. 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 

a. 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 

a. In the earthquake there was not much aid ..available..  

b. Even skilled relief workers were not ..available.. 

c. The ..availability.. of different aerial and land vehicles greatly helped. 

5. navigate 

a. He studies airplane ..navigation.. in a well-qualified institute. 

b. To become a dexterous ..navigator.. he had to practice a lot. 
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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 3              portability 4    display 6            units 1  

landmarks 7    analysts 2         location 8        digital 5  

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. 

a. 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. 

c. As a result, 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, 

e. 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! 

1 2 3 4 

b c a d 

***** 

Section Two: Further Reading 
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Geographical Information System 

 سیستن اطلاعبت جغرافیبیی

Society is now so dependent on computers and computerized information that we scarcely notice when an 

action or activity makes use of them.  

 ػٛأغ ٞٓ اوٖٙٛ ثشای دیـشفز ثٝ وبٔذیٛسش ٚ اًلاػبر وبٔذیٛسشی ٚاثؼشٝ ٞؼشٙذ وٝ ٔب ثٝ ٘ذسر ثٝ آٟ٘ب دس حیٗ ا٘ؼبْ وبس سٛػٝ ٔی وٙیٓ. 

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).  

دس خلاَ چٙذیٗ دٞٝ ٌزؿشٝ ػیؼشٓ ٞبی فٛق اِؼبدٜ دیچیذٜ ثشای ٕٞبٍٞٙی ٚ دشداصؽ دیشب اسائٝ ؿذٜ اػز وٝ سٟٙب فشٔز لبثُ لجَٛ ثشای 

 ی ثبؿذ.# یب ثیز $ اسلبْ ثبیٙشی# 1ٔٚ  2آٟ٘ب سؿشٝ ٞبی كفش ٚ یه $

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.  

ی ٘مـٝ ٞب اص ایٗ فشٔز ػبدٜ ٚ سب وٖٙٛ طبثز ؿذٜ اػز وٝ ٘ٝ سٟٙب ثشای ٕ٘بیؾ اػذاد ٚ ٘ٛؿشٝ ٞب ثّىٝ ثشای كذاٞب ، سلبٚیش ٚ حشی ٔحشٛا

 ػٟب٘ی اػشفبدٜ ٔی ؿٛد.

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.  

چٝ ػشػز ثبلایی دسٖٚ یه خي سّفٗ حشوز وشدٜ یب دس وؼشی اص طب٘یٝ ػضئیبر  شٝ ؿٛد ایٗ ثیز ٞب ثبدس ٘شیؼٝ غیش ٕٔىٗ اػز وٝ ٌف

 # سا ٕ٘بیؾ دٞذMozartاًلاػبسی سا سٚی یه ػی دی ساْ $دیؼه فـشدٜ ثب حبفظٝ فمي لبثُ خٛا٘ذٖ# رخیشٜ وشدٜ سب یه وٙؼشر ٔٛصاسر $

 یب آخشیٗ لیٕز اػٙبع سا ثٝ اؿششان ثٍزاسد.

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. 

ثشخلاف سىِٙٛٛطی ٞبی لجّی، سىِٙٛٛطی وبٔذیٛسش ثشای دشداصؽ اًلاػبر لبثّیز ٞبی صیبدی ثشای رخیشٜ ، ا٘شمبَ ٚ دشداصؽ حؼٓ ٚػیؼی اص 

 اًلاػبر ٌٛ٘بٌٖٛ ثٝ سٚؽ ٞبی ٔخشّف داسد.

Computerization has opened a vast new potential in the way we communicate, analyze our surroundings, 

and make decisions.  

وبٔذیٛسشی ؿذٖ اًلاػبر لبثّیز ػذیذی سا دیؾ سٚی ٔب ٌـٛدٜ اػز ثٝ ٘حٛی وٝ دس اسسجبًبر، آ٘بِیض اًشاف ٚ سلٕیٓ ٌیشی ٞب اص آٖ 

 .اػشفبدٜ ٔی وٙیٓ

Data representing the real world can be stored and processed so that they can be presented later in 

simplified forms to suit specific needs.  

اٚلؼی ٔی سٛا٘ذ رخیشٜ ػبصی ٚ دشداصؽ  خبف اسائٝ ؿٛد ثٝ كٛسسی وٝ ثؼذاً ثٝ ؿىُ ٞبی ػبدٜ ٔشٙبػت ثب ٘یبصٞبی ٕ٘بیؾ دیشبٞب اص د٘یبی 

 ؿٛ٘ذ.

Many of our decisions depend on the details of our immediate surroundings and require information about 

specific places on the earth's surface.  
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 .اػز ٗیػٌح صٔٔـخق سٚی  یٔىبٖ ٞبساثٌٝ ثب اًلاػبر دس  ٔٙذبصیداسد ٚ ٘ یاًشاف ثؼشٍ بریػضئ ثٝٔب  یٞب یشیٌ ٓیاص سلٕ یبسیثؼ

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.  

سلٕیٓ ٌیشی ٞب  یٚ ثشاسٕبیض لبئُ ؿٛیٓ  ٍشید ٔىبٖ وٝ ثیٗ یه ٔىبٖ ٚ  وٙذ یٔیی ٘بٔیذٜ ٔی ؿٛد صیشا ثٝ ٔب وٕه بیػغشاف یاًلاػبس ٗیچٙ

 ثشای یه ٔىبٖ ٔـخق اص آٟ٘ب اػشفبدٜ وٙیٓ.

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. 

 یس ٞش ٔىبٖ اسفبق ٔدآ٘چٝ  وٝدٞذ  ی، اػبصٜ ٔوٝ اكَٛ وّی ؿشایي خبف ٞش ٔىبٖ سا ثٝ وبس ثٍیشیٓدٞذ  یاػبصٜ ٔثٝ ٔب  ییبیاًلاػبر ػغشاف

 بٖ ٘ؼجز ثٝ ٔىبٖ دیٍش چٝ ا٘ذاصٜ ٔشفبٚر اػز.سدیبثی وٙیٓ ٚ ثٝ ٔب وٕه ٔی وٙذ وٝ دسن وٙیٓ یه ٔىافشذ، 

Geographical information, then, is essential for effective planning and decision making. 

 .ٞؼشٙذ یهشٚس ی ٞبشیٌ ٓیٔٛطش ٚ سلٕ ی ٞبیضیثش٘بٔٝ س یثشا ،ییبیاًلاػبر ػغشاف

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.  

دس ؿذٜ اص ٔبٞٛاسٜ  یػٕغ آٚس شیٚ سلبٚ ٕبیٞٛاد سٛػيٌشفشٝ ؿذٜ  ی٘مـٝ ٞب، ػىغ ٞب ثٝ ؿىُ ییبیاًلاػبر ػغشافاػشفبدٜ ٔی وٙیٓ اص ٔب 

 ذ.٘اسائٝ ٔی ؿٛ   1   ٚ   2ی  بٞؿشٝ ؿىُ سثٝ سا دسن وٙیٓ صیشا ایٗ اًلاػبر  اًلاػبرایٗ وٝ  شایٌی وٝ دس اثشذای وبس ٔـىُ اػزؿ

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.  

لٛیش سا ثٝ ؿىُ دیؼیشبَ سٛهیح دٞیٓ لذسر وبٔذیٛسش س٘غ ٚػیؼی اص لبثّیز ٞب سا ثشای اسسجبًبر ، آ٘بِیض ، اٌش ثشٛا٘یٓ ٔحشٛای یه ٘مـٝ یب س

 ٔذَ ػبصی ٚ سلٕیٓ ٌیشی ٞبی دلیك دیؾ سٚی ٔب ٔی ٌـبیذ.

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. 

ٚ ٞش ٕ٘بیؾ دیؼیشبَ ؿبُٔ  دس ٕٞیٗ صٔبٖ ثبیذ اص ایٗ حمیمز آٌبٜ ثبؿیٓ وٝ ٕ٘بیؾ دیؼیشبَ ػغشافی دلیمبً ثشاثش ثب خٛد ػغشافیب ٕ٘ی ثبؿذ

 دسػٝ ای اص سمشیت اػز.

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

information in various ways. These include: 

ٞب ػیؼشٓ ٞبی وبٔذیٛسشی خبف ثشای دشداصؽ اًلاػبر ػغشافیبیی ثٝ ؿیٜٛ ٞبی ٔخشّف اثذاع ؿذٜ ا٘ذ وٝ ایٗ ػیؼشٓ  1972اص اٚاػي دٞٝ 

 ػجبسسٙذ اص :

• Techniques to input geographical information, converting the information to digital form; 

 سىٙیه ٞبیی ثشای ٚاسد وشدٖ اًلاػبر ػغشافیبیی ، سجذیُ ایٗ اًلاػبر ثٝ ؿىُ دیؼیشبَ.

• Techniques for storing such information in compact format on computer disks, compact disks 

(CDs), and other digital storage media; 

# ٚ سٚؽ ٞبی  CDسىٙیه ٞبیی ثشای رخیشٜ ػبصی ایٗ اًلاػبر ثٝ كٛسر فـشدٜ سٚی دیؼه ٞبی وبٔذیٛسشی، دیؼه ٞبی فـشدٜ $ 

 دیٍش رخیشٜ ػبصی دیؼیشبَ.
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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; 

اٛع ٔخشّف دیشب ، ا٘ذاصٜ ٌیشی ٞب ، یبفشٗ ٔىبٟ٘ب ٚ  سٚؽ ٞبیی ثشای آ٘بِیض خٛدوبس دیشبٞبی ػغشافیبیی ثشای ػؼشؼٛی اٍِٛٞب ، سشویت ا٘
 یشٞبی ثٟیٙٝ ٚ صٔیٙٝ ای ثشای ػبیش فؼبِیز ٞب.ٔؼ

• Methods to predict the outcome of various scenarios, such as the effects of climate change on 

vegetation; 

 سٚؽ ٞبیی ثشای دیؾ ثیٙی خشٚػی ػٙبسیٛ ٞبی ٔخشّف ٔب٘ٙذ اطش سغییشار آة ٚ ٞٛایی ثش سٚی دٛؿؾ ٌیبٞی

• Techniques for display of data in the form of maps, images, and other kinds of displays; and 

 سىٙیه ٞبیی ثشای ٕ٘بیؾ دیشب ثٝ ؿىُ ٘مـٝ ٞب ، سلبٚیش ٚ ا٘ٛاع دیٍش ٕ٘بیؾ

 

• Capabilities for output of results in the form of numbers and tables. 

 ؿىُ اػذاد ٚ ػذَٚ لبثّیز ٞبیی ثشای خشٚػی ٘شبیغ ثٝٚ 

 

The collective name for such systems is geographical information systems (GISs).  

 می باشد (GIS)اػٓ وّی ثشای چٙیٗ ػیؼشٕی ، ػیؼشٓ اًلاػبر ػغشافیبیی 

The acronym 'GIS' has come to signify much more than a software system that processes, stores, and 

analyzes geographical data.  

حبوی اص ایٗ اػز وٝ ایٗ ػیؼشٓ ثیؾ اص یه ػیؼشٓ ٘شْ افضاسی ػبدٜ اػز ٚ ثشای دشداصؽ رخیشٜ ػبصی ٚ آ٘بِیض دیشبی  'GIS'اػٓ ٔخفف 

 ػغشافیبیی اػشفبدٜ ٔی ؿٛد.  

GIS is a "hot" application area for digital technology.  

GIS  .یه ٌٔٙمٝ دش وبس ثشد ثشای سىِٙٛٛطی دیؼیشبَ اػز 

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.  

٘شْ افضاس  " دس ػبَ ثشای چٙذیٗ ػبَ دیبدی ثٛدٜ اػز ٚ سلٓ وّی ثشای ٔؼٕٛع فشٚؽ ػبلا22ٝ٘كٙؼز ٘شْ افضاسی آٖ داسای سؿذی ثیؾ اص 

GIS   ٔیّیٖٛ دلاس سؼبٚص ٔی وٙذ 522اص. 

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. 

، سلٕیٓ  GISثب ٞش فؼبِیز ٔشثٛى ثٝ دیشبی ػغشافیبیی دیؼیشبَ اسسجبى دیذا ٔی وٙذ ثٝ ٘حٛی وٝ ٔی سٛا٘یٓ ساػغ ثٝ دیشبی  GIS اكٌلاح

 كحجز وٙیٓ. GISٚ حشی ػیؼشٓ   GIS ٌیشی ٞبی

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.  

٘شْ افضاس اِٚیٝ ثؼیبس ػبدٜ اػز ، ػیؼشٓ فمي صٔب٘ی وبس ٔی وٙذ وٝ ػخز افضاس وبٔذیٛسش ٚ از   GIS اٌش چٝ وٝ خشیذ ثخـی اص سـىیلار

ٔشخللیٗ ٔٛسد ٘یبص دس دػششع ثبؿٙذ، دیشبٞب ػٕغ آٚسی ؿذٜ ثبؿذ، ػشیبٖ ٞبی ٔٛسد ٘یبص ػبصٔبٖ دٞی ؿذٜ ثبؿذ ٚ ثش٘بٔٝ ٞب ثشای وبسثشد 

  ٔـخق سغییش دادٜ ؿذٜ ثبؿذ.

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. 

اٛ٘ذ سب ٔبٟٞب ٚ حشی ػبِٟب ثٝ ًَٛ ا٘ؼبٔذ. GIS یه ػیؼشٓ وبٔذیٛسشی ٔی سٛا٘ذ ثب ػشػز ٘ٛس وبس وٙذ أب صٔبٖ وّی یه دشٚطٜ  ٔی س
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These facets of an overall GIS are interlinked.  

 ثٝ ٞٓ دیٛػشٝ ٞؼشٙذ. GIS ایٗ ػٙجٝ ٞبی وّی

In general, procurement of the computer hardware and software is vital but straightforward.  

 دس ٔؼٕٛع سذاسن ػخز افضاس ٚ ٘شْ افضاس وبٔذیٛسشی هشٚسی أب ػبدٜ اػز.

The expertise required is often underestimated, the compilation of data is expensive and time-consuming, 

and the organizational problems can be most vexing. 

ٔـىلار ػبصٔبٖ دٞی  وبسؿٙبػبٖ ٔٛسد ٘یبص اغّت وٕشش اص سؼذاد ٔٛسد ٘یبص ٞؼشٙذ، ػٕغ آٚسی دیشب ٞضیٙٝ ثشاػز ٚ ٘یض صٔبٖ ثش ٔی ثبؿذ ٚ

 ػیؼشٓ ٘یض ثؼیبس آصاس دٞٙذٜ اػز.

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. 

.."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  

a. 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? 

2. Why is the information about specific places on the earth called geographical? 

3. What are the usual forms of representing geographical data? 

4. When were computer systems first used for processing geographical information? 

5. What does the acronym 'GIS' stand for? 

6. How much sale GIS software has had in recent years? 

***** 

Section Three: Translation Activities 

A. Translate the following passage into Persian. 

Database 

 ثب٘ه اًلاػبسی $دبیٍبٜ اًلاػبر#

Although we often think of the contents of a GIS database as equivalent to a map, there are important 

differences.  

 ٔؼبدَ ثب یه ٘مـٝ اػز، أب آٟ٘ب سفبٚر ٞبی صیبدی داس٘ذ. GIS فىش ٔی وٙیٓ وٝ دبیٍبٜ اًلاػبسی یه ػیؼشٓاٌش چٝ ٔب 

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.  

یه ػبدٜ یب یه خي ا٘شمبَ ٘یشٚ ثٝ كٛسر یه ٕ٘بد ٘ـبٖ دادٜ ٔی ؿٛد وٝ اص ػلائٓ ٌشافیىی یه ٘مـٝ یه ػبسهٝ ػغشافیبیی ٔب٘ٙذسٚی 

 اػشفبدٜ ٔی ؿٛد ٚ خٛا٘ٙذٜ ٘مـٝ اص لجُ ثب ٔفْٟٛ ایٗ ػلائٓ آؿٙبػز.

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.  

دس یه دبیٍبٜ اًلاػبر ػغشافیبیی یه ػبدٜ یب خي ا٘شمبَ ٘یشٚ ثٛػیّٝ یه سؿشٝ اص ٘مبى ٔشلُ ثب خٌٛى ٔؼشمیٓ ٕ٘بیؾ دادٜ ؿذٜ ٚ 

 آٟ٘ب سا ٕ٘بیؾ دٞذ.ٕ٘بدٌزاسی ٔشثٛى ثٝ آٟ٘ب ٍٞٙبٔی ا٘ؼبْ ٔی ؿٛد وٝ ثخٛاٞذ ثشای وبسثش 

A windmill will be represented by a single point, with the attribute "windmill," and will be replaced by a 

symbol when displayed.  
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 یه آػیبة ثبدی ثب یه ٘مٌٝ سٟٙب ٚ ٚیظٌی سٛكیفی آػیبة ثبدی اسائٝ ٔی ؿٛد ٚ ٍٞٙبْ ٕ٘بیؾ ٕ٘بد آٖ ػبیٍضیٗ ٔی ؿٛد.

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.  

ایٗ سٚؽ الشلبدی اػز صیشا ؿىُ ٞٙذػی ٕ٘بد آػیبة ثبدی فمي یه ثبس رخیشٜ ٔی ؿٛد سب ایٙىٝ ثخٛاٞذ دس ٞش ٔىبٖ سىشاس ؿٛد ٚ ایٗ سٚؽ 

 ػبصٜ ٔی دٞذ وٝ آ٘بِیض ثٝ ؿىُ ٔٛطشسشی ا٘ؼبْ ٌیشد.ثٝ ٔب ا

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.  

شافیبیی هشٚسی ٔی ثبؿذ صیشا آٟ٘ب ثٝ ٔب اػبصٜ ٔی دٞٙذ وٝ دیشبی ػغشافیبیی سا ثٝ ؿىُ ثب٘ه ٞبی اًلاػبسی دس سٕبْ ػیؼشٓ ٞبی اًلاػبر ػغ

 ػبخشبسی رخیشٜ وشدٜ ٚ ثشٛاٖ ثشای اٞذاف ٌٛ٘بٌٖٛ اػشفبدٜ وشد.

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.  

ثشای رخیشٜ ػبصی ٚ ٔذیشیز ٕٞٝ  (DBMS) ٞب ػبخشبسٞبی صیبدی سا ثب اػشفبدٜ اص یه ػیؼشٓ ٔذیشیز ثب٘ه اًلاػبسی GIS ثؼیبسی اص

 ثٝ وبس ٔی ٌیشد. GIS دیشبٞب یب ثخـی اص آٖ دس یه صیشؿبخٝ ٔؼشمُ ثضسي سحز دٛؿؾ

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. 

 ٘غ ٚػیؼی اص ٔحلٛلارٞبیی وٝ اص ایٗ سٚؽ اػشفبدٜ ٔی وٙٙذ اغّت ٔی سٛا٘ٙذ ثب سِ GIS یه ٔحلَٛ ٘شْ افضاسی وّی اػز ٚ  DBMS یه

DBMS .اسسجبى ثش لشاس وٙٙذ 

The database underlying a GIS achieves many objectives.  

 لشاس داسد ثشای ثؼیبسی اص اٞذاف ثٝ وبس ٌشفشٝ ٔی ؿٛد. GIS ثب٘ه اًلاػبسی وٝ سحز دٛؿؾ یه

It ensures that data are 

 ایٗ ثب٘ه اًلاػبر ثٝ ٔب إًیٙبٖ ٔی دٞذ وٝ :

• stored and maintained in one place; 

 ;رخیشٜ ػبصی ٚ ٍٟ٘ذاسی دیشب دس یه ٔىبٖ

• stored in a uniform, structured, and controlled manner that can be documented; 

 رخیشٜ ػبصی دس یه ػبخشبس یىٙٛاخز ٚ لبثُ وٙششَ وٝ ثشٛاٖ ثٝ آٖ اػشٙبد وشد.

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

contents; and 

 دػششػی ثؼیبسی اص وبسثشاٖ دس یه ٔىبٖ ثٝ ًٛسی وٝ ٞشوذاْ اص آٟ٘ب داسای دسن ٔـبثٟی اص ٔحشٛای ثب٘ه اًلاػبسی ثبؿٙذ.

• easily updated with new data 

 ثٝ سٚص سػب٘ی ػبدٜ ثب دیشبی ػذیذ.

This contrasts with the traditional way of organizing and storing data on paper in filing cabinets, in 

which data are often 

ایٗ ؿیٜٛ ثب سٚؽ ٞبی ػٙشی ػبصٔبٖ دٞی ٚ رخیشٜ ػبصی دیشب وٝ اًلاػبر سٚی وبغز ٚ دس فبیُ ٞبی خبف رخیشٜ ػبصی ٔی ؿذ 

 ٛلاً دیشب :ٔشفبٚر اػز، دس ؿیٜٛ ػٙشی ٔؼٕ

• stored in ways that are understandable to one person only; 

 ثٝ ؿىّی رخیشٜ ٔی ؿذ وٝ سٟٙب ثشای یه ٘فش لبثُ دسن ثٛد.
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• easily corrupted by use, or edited in ways that are meaningful only to the editor; 

 ی ٚیشایؾ ٔی ؿذ وٝ فمي ثشای ٚیشاػشبس لبثُ دسن ثٛد.ثٝ ػبدٌی دس حیٗ اػشفبدٜ خشاة ٔی ؿذ یب ثٝ سٚؽ ٞبی

• inaccessible to anyone other than the creator of the system; 

 ثشای ٞش ؿخق غیش اص ایؼبد وٙٙذٜ ػیؼشٓ غیش لبثُ دػششػی ثٛد.

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

 ثٝ ؿىُ ٚ دس ٔمیبع ٞبی ٔخشّف رخیشٜ ٔی ؿذ ثٝ ًٛسی وٝ لبثُ ٔمبیؼٝ ٚ اٌ٘جبق ثب یىذیٍش ٘جٛد٘ذ، ٚ 

• difficult to update. 

 ثشای ثٝ سٚص سػب٘ی ٔـىُ ثٛد.

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

1. attributes                                                                    سٛكیفبر ، ٔـخلٝ ٞب

2. compilation of data                                                            ػٕغ آٚسی دیشب

3. database management system (DBMS)         ػیؼشٓ ٔذیشیز ثب٘ه اًلاػبسی

4. demographics                                                                   ػٕؼیز ؿٙبػی  

5. digital map database                                           ثب٘ه اًلاػبر ٘مـٝ سلٛٔی  

6. feature                                                                      ػبسهٝ ، ٚیظٌی           

7. georeferenced data                                                 اًلاػبر صٔیٗ ٔشػغ     

8. geographical information system (GIS)                       ػیؼشٓ اًلاػبر 

9. hydrology                                                            ٞیذسٌٚشافی ، آة ؿٙبػی   

10. landmark بٖ اخشلبكی                                              ػلائٓ صٔیٙی ٔـخق ، ٘ـ

11. landslide                                                                   ِغضؽ صٔیٗ             

12. latitude                                                                            ػشم ػغشافیبیی 

13. longitude                                                                 ًَٛ ػغشافیبیی          

14. optimum sites                                            ٔىبٖ ٞبی ثٟیٙٝ $ٌّٔٛة#    

15. overlay                                                                           ٞٓ دٛؿب٘ی         
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Unit 6 

Section One: Reading Comprehension 

Measurement of Angles 

 ا٘ذاصٜ ٌیشی صٚایب

Horizontal Angle 

 صاٚیٝ افمی

A horizontal angle is the angle formed in a horizontal plane by two intersecting vertical planes.  

 یه صاٚیٝ افمی صاٚیٝ ای اػز وٝ دس یه كفحٝ افمی ثٛػیّٝ سمبًغ دٚ كفحٝ لبئٓ ػبخشٝ ٔی ؿٛد.

The vertical planes intersect along a vertical line that contains the vertex of the angle.  

 كفحبر لبئٓ دس أشذاد یه خي لبئٓ وٝ ؿبُٔ ساع صاٚیٝ اػز ، یىذیٍش سا لٌغ ٔی وٙذ.

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.  

ع لشاس ٌشفشٝ ٚ خي لبئٓ ثٛػیّٝ دٚ كفحٝ لبئٓ داسای أدس ٘مـٝ ثشداسی یه ٚػیّٝ وٝ ثشای ا٘ذاصٜ ٌیشی صاٚیٝ اػشفبدٜ ٔی ؿٛد ثش سٚی یه س

 سمبًغ ثب ٔحٛس لبئٓ دػشٍبٜ ػبخشٝ ٔی ؿٛد.

In Figure 6-1 two vertical planes, OAZ and OBZ, intersect along the vertical line OZ and form the 

horizontal angle AOB.  

 .سا سـىیُ ٔی دٞٙذ  AOBٔشمبًغ ٞؼشٙذ ٚ صاٚیٝ افمی OZدس ساػشبی لبئٓ  OAZ  ٚOBZدٚ كفحٝ لبئٓ   6-1ؿىُ دس 

Point C lies in the vertical plane containing line OA.  

 ػز. ا OAدس كفحٝ لبئٕی لشاس داسد وٝ ؿبُٔ خي  C٘مٌٝ 

 

 

 

 

 

 

 

Therefore the direction of OC is the same as that of OA.  

 . اػز OAٔـبثٝ ثب ساػشبی  OCثٙبثش ایٗ ساػشبی 

Point D lies in the vertical plane containing line OB, and so the horizontal direction of OD is the same as 

that of OB.  

 اػز. OBٔـبثٝ ثب  ODلشاس داسد ٚ ثٙبثشایٗ ساػشبی افمی ODدس كفحٝ لبئٓ ؿبُٔ خي  D٘مٌٝ

Point O, being the vertex of the angle, is the at station.  

 ع صاٚیٝ ٚ یه ایؼشٍبٜ اػز.أس O٘مٌٝ 

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. 

 ایؼشٍبٜ سٚثشٚی ٔب اػز.  Bایؼشٍبٜ دـز ػش ٚ ٘مٌٝ  Aٔی ثبؿذ وٝ ٘مٌٝ  AOBصاٚیٝ  Bسب  Aاص  Oصاٚیٝ ثب سأع 
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In Figure 6-1 the horizontal angle at O from C to D is exactly the same as angle AOB.  

  اػز. AOBدلیمبً ثشاثش ثب صاٚیٝ  Dسب  Cاص  Oصاٚیٝ افمی دس سأع  6-1دس ؿىُ 

The horizontal projection of OC is OA, and the horizontal projection of OD is OB.  

 اػز. OD  ،OBٔی ثبؿذ ٚ سلٛیش افمی   OC  ،OAسلٛیش افمی 

The horizontal angle between two lines therefore is the angle between he projections of the lines onto a 

horizontal plane. 

 ثیٗ دٚ خي ثٙبثشایٗ صاٚیٝ ثیٗ سلبٚیش خٌٛى سٚی یه كفحٝ افمی اػز.صاٚیٝ افمی 

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.  

كٛسر ٝ شاحی یب ا٘ذاصٜ ٌیشی ٔی ؿٛد وٝ ثٌشد یب چخ ٌشد ً یه صاٚیٝ افمی دس ٘مـٝ ثشداسی داسای ػٟز اػز ثٌٛسیىٝ ثٝ كٛسر ساػز

 ػبػز ٌشد یب دبد ػبػز ٌشد دس ٘ظش ٌشفشٝ ٔی ؿٛد.  

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. 

 اػز. ػبػز ٌشد Aسب  Dاص  Oدبد ػبػز ٌشد ٚ صاٚیٝ دس ٘مٌٝ  Bسب   Aاص  Oصاٚیٝ دس ٘مٌٝ   6-1دس ؿىُ 

The common methods of measuring horizontal angles are by measuring distances, by transit, by 

theodolite, or by total station instruments. 

 ٌیشی فٛاكُ، سشا٘ضیز، سئٛدِٚیز یب ثب دػشٍبٟٞبی سٛسبَ اػشیـٗ ٔی ثبؿذ.سٚؽ ٞبی ٔؼَٕٛ ا٘ذاصٜ ٌیشی صٚایبی افمی ثب اػشفبدٜ اص ا٘ذاصٜ 

Angles by Measured Distances.  

 اندازه گیری زوایب بب استفبده از فواصل

It is possible to make simple surveys by using just a tape, the angles being computed from the linear 

measurements.  

 ی سٛاٖ ثب یه ٘مـٝ ثشداسی ػبدٜ ٚ ثب اػشفبدٜ اص یه ٘ٛاس ا٘ذاصٜ ٌیشی صٚایب سا اص ًشیك ا٘ذاصٜ ٌیشی ٞبی افمی ٔحبػجٝ وشد.ٔ

One method of doing this is to divide the survey area into a series of connected triangles, the sides of 

which are measured. 

 یىی اص سٚؽ ٞبی ایٗ وبس ایٗ اػز وٝ ٌٔٙمٝ سا ثٝ یه ػشی اص ٔظّض ٞبی ٔشلُ ثٝ ٞٓ سمؼیٓ وشدٜ ٚ اهلاع آٟ٘ب سا ا٘ذاصٜ ٌیشی ٕ٘ٛد. 

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.  

ش اص ا٘ذاصٜ ٌیشی اهلاع ٔظّض ٞبی حبكُ،صٚایب دس ٕٞٝ سئٛع ثب اػشفبدٜ اص فشَٔٛ ٞبی ٔظّظبر كفحٝ ای ٔحبػجٝ ؿذٜ ٚ صٚایبی ٔؼضا ثب یىذیٍ

 ػز آیذ.ػٕغ ٔی ؿٛ٘ذ سب صاٚیٝ وّی دس ٞش سأع ثٝ د

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.  

 ثذػز ٔی آیذ. ABD  ،CDB  ٚEADٞبی ٔظّض حُ ثبٌٔٙمٝ دس  بیؿٛد، سٕبْ صٚا یشیا٘ذاصٜ ٌ 6-2دس ؿىُ سٕبْ اهلاع اٌش 

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

added. 

 .ٞبی ٌٛ٘بٌٖٛ ثب یىذیٍش ػٕغ ٔی ؿٛد ٔظّضدس Dاص ٘مٌٝ  ٝیٔظبَ، ػٝ صاٚ ی، ثشا C سب Dیب اص ٘مٌٝ ثٝ دػز آٚسدٖ صاٚ یثشا



English for the students of Surveying 

Hamed Movaghari 

2018 

48 

If the figure is large and if the lines are clear, the distances can be measured using the distance-

measurement instruments (EDM). 

 ثذػز ٔی آیذ. (EDM)ٚ خٌٛى ٔـخق ثبؿٙذ فٛاكُ ثب اػشفبدٜ اص اثضاس ا٘ذاصٜ ٌیشی فبكّٝ  اٌش ٌٔٙمٝ ثضسي ثبؿذ

The field procedure known as trilateration employs the EDM measurements for computing angles in large 

triangles. 

ٝ صٚایب دس ٔظّض  ثضسي ثٝ وبس ٔی ٔحبػجسا ثشای    EDMی ٞبیشیا٘ذاصٜ ٌ٘ذ صٔیٙی اػشای ایٗ وبس وٝ ثٝ ٘بْ ػٝ دّٟٛثٙذی ؿٙبخشٝ ٔی ؿٛد سٚ

 ٌیشد.

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. 

 بی یٚسششٛا٘ذ ثٝ كٛسر ٔؼشمیٓ ثب سٚؽ دس ٞش سأع ٔ ٝیصاٚ  6-2ٌٔٙمٝ ثٝ كٛسر ؿىُ  هیدس  یخٌٛى داخّفشٗ شاص ا٘ذاصٜ ٌدشٞیض  یثشا

 ی ثذػز آیذ.سٚؽ ٕٔبػ

 

 

 

 

 

 

 

 

 

 

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. 

 سا سـىیُ ٔی دٞذ. D  ٚEٚ ٘مبى ػذا ؿذٜ   BA  ٚBCدٚ خي  یسٚ B٘مٌٝ اص  یاكُ ٔؼبٚٛ# ف6-3$ؿىُ  یدس سٚؽ ٚسش

These points should be lined in carefully.  

 سؼییٗ ؿٛ٘ذ.دلز  ثب ذیثب ىبم٘ ٗیا

The chord distance DE, or k, is then measured.  

 ا٘ذاصٜ ٌیضی ٔی ؿٛد. K بی DE یفبكّٝ ٚسش

The angle is computed from the relation sin 1/2ABC = k/2BD.  

 ؿٛد. یٔحبػجٝ ٔ#   ABC = K / 2BD 2/1sin$ صاٚیٝ اص ساثٌٝ ػیٙٛع

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'. 2 2 

 فٛر ثبؿذ، ػذغ    48/72ثشاثش ثب  Kفٛر ٚ ٔمذاس 200ٞش وذاْ ثشاثش ثب   BD ٚBEثٙبثشایٗ اٌش فٛاكُ 

72.48/(2 x 200) = 0.1812,  — ABC= 10° 26 — and ABC = 20° 53'. 2 2 
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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. 

 ایؼبد ٔی ؿٛد.  Pدس ٘مٌٝ  BC# یه خي ػٕٛد ثش6-4دس سٚؽ ٕٔبػی $ؿىُ 

Point Q is set on the line BA.  

 شاس داسد. ل BAسٚی خي  Q٘مٌٝ 

The distances BP and PQ are measured with the tape, and the relation tan ABC = PQ/BP gives the angle 

at B.  

 سا ٘ـبٖ ٔی دٞذ. Bصاٚیٝ  ABC = PQ/BPثب ٔشش ا٘ذاصٜ ٌیشی ؿذٜ ٚ ساثٌٝ سب٘ظا٘ز  BP  ٚPQفٛاكُ

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.  

ٔٙبػت ٘یؼز چٖٛ خي ٕ٘بیؾ دٞٙذٜ ػٕٛد ٕٔىٗ  45°ایٗ سٚؽ ٕٞچٙبٖ وٝ صاٚیٝ افضایؾ ٔی یبثذ هؼیف ٔی ؿٛد ثشای صٚایبی ثضسٌشش اص 

 وٝ خٌب داس خٛاٞذ ثٛد. 6-4دس ؿىُ   Qك ٘جبؿذ ٔب٘ٙذ ٘مٌٝ یثب خي ٘یض دل ی ٘جبؿذ ٚ ٘یض ٔحُ سمبًغ آٖماػز یه ػٕٛد حمی

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

since the perpendicular will be relatively short. 

ك ثب یه ٔشش ا٘ذاصٜ ٌیشی ٚ اػشفبدٜ اص سٚؽ ٕٔبػی ٔی سٛا٘ذ ا٘ذاصٜ ٌیشی ؿٛد، صیشا خي ػٕٛد دس یه صاٚیٝ ثؼیبس وٛچه ثٝ ؿىُ وبٔلاً دلی

اٛٞذ ثٛدایٗ حبِز ٘ؼجشبً وٛسبٜ   .خ

Figure 6-3. Measuring angle with tape using chord method. 

A 

Q 

B 
P 

C 
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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.  

ذاصٜ ٌیشی دلز ٔمبدیش ثذػز آٔذٜ ثب اػشفبدٜ اص ایٗ سٚؽ ٞب ثٝ ا٘ذاصٜ صاٚیٝ ، ثٝ دلشی وٝ ٘مبى سٚی خي دیبدٜ ٔی ؿٛ٘ذ، ثٝ دلز ًَٛ ٞبی ا٘

 ثٝ دلز ایؼبد خٌٛى ػٕٛد ثؼشٍی داسد.ؿذٜ ٚ ٍٞٙبٔی وٝ اص سٚؽ ٕٔبػی اػشفبدٜ ٔی ؿٛد 

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'. 

 2سب   1ثب دلز لبثُ لجِٛی ٔمبدیش صاٚیٝ سؼییٗ ؿذٜ ثب اػشفبدٜ اصیىی اص ایٗ سٚؽ ٞب ثب ٔمبدیش ثٝ دػز آٔذٜ ثٝ ؿیٜٛ سشا٘ضیز دس حذ دلز 

 دلیمٝ ٌٔبثمز داسد.

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.' 

.. F ..   2.  Another name for "foresight station" is "at station." 

.. F ..   3.  A horizontal angle is thought to be always clockwise. 

.. T ..   4. The smaller the angle, the more accurate the tangent  method. 

.. T ..   5. In the trilateration method, all sides of triangle must be measured. 

.. T ..   6. In the trilateration method measurement is done by theodolite. 

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

1.  A horizontal angle is designated   ..................................  

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.  To make a simple survey we only need a .....................  ……….. 

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. 

1. How is a horizontal angle defined? 

2. How can we directly measure the angle of each vertex? 

3. What is the chord method? 

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

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

Part II. Language Practice  

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

1. The point of intersection of the two sides of an angle is called  

a. vertex        √ 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. may not be    √ 

B. Fill in the blanks with the appropriate forms of the words given.  

1. coincide 

a. The two events were timed to ..coincide..  

b. By ..coincidence.. I met the man on the street. 

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

2. project 
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a. Some people tend to ..project.. their personal problems on others. 

b. It is a national ..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 

a. Consult a dictionary when in ..doubt.. about the meaning of a word. 

b. 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.. ................................  

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

4. weak 

a. 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. The line may not be truly perpendicular 

b. The perpendicular of PQ is the cause of Q. 

c. The two objects were perpendicularly joined together. 

C. Fill in the blanks with the following words. 

horizontal 3      positive 4        vernier 10       telescope 7 

parallel 9      adjustment 1        index 6       vertical 2 

axis 5      bubble 8 

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

the boxes provided. 

a. Vernier is a short auxiliary scale set parallel to and beside a primary scale. 

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

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

d. Some verniers are simple while others are complicated. 

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

but they are now largely obsolete. 

 

1 2 3 4 5 

c a b d e 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


