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ВВЕДЕНИЕ

Сборник текстов и упражнений предназначен для студентов второго курса землеустроительного факультета и рассматривает проблемы землепользования. Сборник состоит из десяти уроков. Каждый урок содержит предтекстовые упражнения, предназначенные для снятия трудностей, связанных с грамматическими явлениями английского языка, лексические упражнения; тексты и послетекстовые упражнения для работы над терминологической оставляющей текстового материала. Комплекс предлагаемых упражнений представляет собой единую структуру для всех уроков, что способствует более прочному усвоению студентами терминологической лексики по специальности.

Материалы сборника можно использовать как для аудиторной, так и для самостоятельной работы.

UNIT 1 

Cadastre

Exercise 1. Read and memorize the following words and word combinations.

register ['reʤɪstə] – реестр
metes-and-bounds ['miːts ənd 'baundz] – границы и пределы
tenure ['tenjuə] – землевладение
GPS ['ʤi͟ːpiː'es] (Global Positioning System ['gləubəl pə'zɪʃənɪŋ 'sɪstəm]) – глобальная система навигации и определения положения
parcel ['pɑːsəl] – участок земли
title register ['taɪtl 'reʤɪstə] – реестр титулов
lawsuit ['lɔːsjuːt] – судебное разбирательство
Bureau of Land Management [bjuə'rəu əv lænd 'mænɪʤmənt] – Бюро по управлению государственными землями
legal account ['liːgəl ə'kaunt] – юридический счет
maintain records [meɪn'teɪn 'rekɔːdz] – вести учет

poll tax [pəul tæks] – подушный налог
riding ['raɪdɪŋ] – райдинг (административная единица графства Йоркшир) 2) административный или выборный округ в Канаде

hundred ['hʌndrəd] – "сотня", округ со своим судом (Англия)

lot [lɔt] – участок земли

block [blɔk] – многоквартирный дом

city block ['sɪtɪ blɔk] – квартал (города)
Domesday Book ['duːmzdeɪ buk] – «Книга страшного суда» (кадастровая книга Вильгельма Завоевателя, 1086 г.)
sketch [skeʧ] – схематический чертёж

plat [plæt] – топографическая схема 
identifying number [aɪ'dentɪfaɪŋ 'nʌmbə] – номенклатурный номер
certificate [sə'tɪfɪkət] – свидетельство,
reference ['refərəns] – ссылка

Exercise 2. Read and translate the following text.

The word "cadastre" came into English by way of French, itself from Late Latin capitastrum, a register of the poll tax, and the Greek [katastikhon], a list or register, literally, "down the line", in the sense of "line by line" along the directions and distances between the corners mentioned and marked by monuments in the metes and bounds.

The word forms the adjective cadastral, used in public administration, primarily for ownership and taxation purposes. The terminology used for cadastral divisions may include counties, parishes, ridings, hundreds, lots, blocks and city blocks.

A cadastre (also spelt cadaster), using a cadastral survey or cadastral map, is a comprehensive register of the metes-and-bounds real property of a country. A cadastre commonly includes details of the ownership, the tenure, the precise location (some include GPS coordinates), the dimensions (and area), the cultivations if rural and the value of individual parcels of land. Cadastres are used by many nations around the world, some in conjunction with other records, such as a title register. 

In most countries, legal systems have developed around the original administrative systems and use the cadastre as a means of defining the dimensions and location of land parcels described in legal documentation. This leads to the use of the cadastre as a fundamental source of data in disputes and lawsuits between landowners.

In the United States, Cadastral Survey within the Bureau of Land Management is responsible for maintaining records of all public lands. Such surveys often required detailed investigation of the history of land use, legal accounts and other documents.

Cadastral surveys are used to document land ownership, by the production of documents, diagrams, sketches, plans (plats in USA) and maps. They were originally used to ensure reliable facts for land valuation and taxation. An example from early England is the Domesday Book. Napoleon established a comprehensive cadastral system for France which is regarded as the fore-runner of most modern versions. 
Cadastral survey information is often a base element in Geographic/Land Information systems used to assess and manage land and built infrastructure. 
Such systems are also employed on a variety of other tasks, for example, to track long-term changes over time for geological or ecological studies, where land tenure is a significant part of the scenario.

A cadastral map is a map showing the boundaries and ownership of land parcels. Some cadastral maps show additional details, such as survey district names, unique identifying numbers for parcels, certificate of title numbers, positions of existing structures, section and/or lot numbers and their respective areas, adjoining and adjacent street names, selected boundary dimensions and references to prior maps. 

Exercise 3. Answer the following questions.

1. What is the origin of the word "cadastre"?
2. What does a cadastre commonly include?

3. How is cadastre used in most countries’ administrative systems?

4. What is the purpose of cadastral surveys?
5. What do cadastral maps show? 

Exercise 4. Read the text again and find the English equivalents of the following words and word combinations.
1) подушный налог; 2) направления и расстояния; 3) государст-венное управление; 4) полный реестр; 5) во всем мире; 6) правовые системы; 7) основной источник; 8) сохранение регистрационных дан-ных; 9) детальное исследование; 10) современные версии.
Exercise 5. Match the following English phrases with their Russian equivalents. 

a) Along the directions, public administration, individual parcel, legal documentation, to maintain records, legal account, comprehensive system, identifying number 
b) Вести учет, юридическое разбирательство, по направлениям, юридическая документация, определительный номер, всесторонняя система, частный земельный участок, органы государственного управления.
Exercise 6. Translate the given words and state their parts of speech.
Identifying, additional, ownership, employed, respective, significant, comprehensive, established, variety, responsible, originally, register, documentation. 

Exercise 7. True or false. Correct the false statements.

1) The adjective cadastral was used in public administration for land auctions.
2) The cadastre is used as a means of drawing up legal documentation.

3) The Bureau of Land Management’s records never required detailed investigation of the history of land use.

4) Land Information systems are used to assess geological or ecological studies,
5) A cadastral map shows the boundaries of forests.
Exercise 8. Match the words given in the box with their definitions.
	distance, nation, map, record, survey, taxation, parcel, boundary.


1) a detailed map of (an area of land) made by measuring or calculating distances and height.
2) an intervening space between two points or things
3) a diagrammatic representation of the earth's surface or part of it, showing the geographical distributions, positions, etc.
4) an account preserving knowledge or information about facts or events.
5) an act or principle of levying taxes.
6) a distinct portion of land.
7) something that indicates the farthest limit, as of an area.

8) an aggregation of people or peoples of one or more cultures, races into a single state.
Exercise 9. Match the pairs of synonyms of the following words. 

1) dimension


a) trial 
2) comprehensive

b) dependable 
3) reliable


c) complete
4) legal


d) property
5) fundamental

e) measurement 
6) lawsuit


f) basic
7) ownership


g) adjoining 
8) variety 


h) supplementary 

9) additional 


i) diversity

10) adjacent 


j) lawful
Exercise 10. Translate the following words and word combinations into Russian using the text.

1) primarily for ownership; 2) marked by monuments; 3) used for cadastre; 4) using a survey; 5) in conjunction with; 6) a means of; 7) as a source of; 8) detailed investigation; 9) fore-runner; 10) prior to; 11) variety of tasks; 12) numbers for parcels.
Exercise 11. Make the questions beginning with the given words.

1. Cadastres are used by many nations around the world (Where … ?).

2. The Bureau of Land Management is responsible for maintaining records of all public lands (What … for?).

3. They were originally used to ensure reliable facts for land valuation and taxation (Were … ?).
4. Surveys required detailed investigation of the history of land use (Did … ?) 

5) Boundary dimensions are shown on the maps (Are … ?).
Exercise 12. Read the following text and translate it in written with the help of a dictionary.
OGC Standards

The Open Geospatial Consortium (OGC) is an international industry consortium of 334 companies, government agencies and universities participating in a consensus process to develop publicly available geoprocessing specifications. 
Open interfaces and protocols defined by OpenGIS Specifications support interoperable solutions through the Web, wireless and location-based services, and mainstream IT, and empower technology developers to make complex spatial information and services accessible and useful with all kinds of applications. Open Geospatial Consortium (OGC) protocols include Web Map Service (WMS) and Web Feature Service (WFS).

GIS products are broken down by the OGC into two categories, based on how completely and accurately the software follows the OGC specifications. 

Compliant Products are software products that comply to OGC's OpenGIS Specifications. When a product has been tested and certified as compliant through the OGC Testing Program, the product is automatically registered as "compliant" on this site.

Implementing Products are software products that implement OpenGIS Specifications but have not yet passed a compliance test. Compliance tests are not available for all specifications. Developers can register their products as implementing draft or approved specifications, though OGC reserves the right to review and verify each entry.

UNIT 2

GIS Beginning

Exercise 1. Read and memorize the following words and word combinations.
GIS [ʤiːˈaɪz] (Geographic Information System [ʤɪə'græfɪk ˌɪnfə'meɪʃən 'sɪstəm]) – географическая информационная система (ГИС)
tally ['tælɪ] – палочка, обычно прямоугольной формы, с насечками, которые означают сумму долга
cluster ['klʌstə] – скопление, концентрация
cholera outbreak[ˈkɒlərə ˈaʊtbreɪk] – вспышка холеры
lithography [lɪ'θɔgrəfɪ] – литография
hardware ['hɑːdweə] – аппаратные средства компьютера 

manipulate [mə'nɪpjəleɪt] – обращаться
waterfowl ['wɔːtəfaul] – водоплавающая дичь
overlay ['əuvəleɪ] – рисунок, схема на кальке (для работы с топографической картой)
digitize ['dɪʤɪtaɪz] – преобразовывать в цифровую форму

span [spæn] – охватывать
embedded topology [ɪm'bedɪd təˈpɒlədʒi] – вложенная топология
land capability [lænd ˌkeɪpə'bɪlətɪ] – производительная способность земли
attribute ['ætrɪbjuːt] – ссылка
convergent [kən'vɜːʤənt] – конвергентный 

mainframe ['meɪnˌfreɪm] – универсальная ЭВМ
dataset ['deɪtəset] – набор данных

handling ['hændlɪŋ] – обработка
seminal ['semɪnəl] – продуктивный, основополагающий
continent-wide ['kɔntɪnənt waɪd] – охватывающий весь континент
data set ['deɪtə set] – массив данных, набор данных
resource planning [rɪ'zɔːs 'plænɪŋ] – планирование ресурсов
literal ['lɪtərəl] – буквальный
inspirational [ˌɪnspə'reɪʃənəl] – вдохновляющий, воодушевляющий

worldwide [ˌwɜːld'waɪd] – во всём мире

Exercise 2. Read and translate the following text.

About 15,500 years ago, on the walls of caves near Lascaux, France, hunters drew pictures of the animals they hunted. Associated with the animal drawings lines and tallies are thought to depict migration routes. Simple in comparison to modern technologies, these early records represent the two-element structure of modern GIS. 

In 1854, John Snow depicted a cholera outbreak in London using points to present the locations of some individual cases, possibly the earliest use of the geographic method. While the basic elements of topography and theme existed previously in cartography, the John Snow map was unique, using cartographic methods not only to depict but also to analyze clusters of geographically dependent phenomena for the first time.

The early 20th century saw the development of "photo lithography" where maps were separated into layers. Computer hardware development lead to computer "mapping" applications by the early 1960s. 

The year 1962 saw the development of the world's first true operational GIS in Ottawa, Ontario, Canada by the Federal Department of Forestry and Rural Development. Developed by Dr. Roger Tomlinson, it was called the "Canada Geographic Information System" (CGIS) and was used to store, analyze, and manipulate data collected for the Canada Land Inventory (CLI). Its purpose was to determine the land capability for rural Canada by mapping information about soils, agriculture, recreation, wildlife, waterfowl, forestry, and land use at a scale of 1:50,000. 

CGIS was the world's first "system" and was an improvement over "mapping" applications as it provided capabilities for overlay, measurement, and digitizing/scanning. It supported a national coordinate system that spanned the continent, coded lines as "arcs" having a true embedded topology, and it stored the attribute and locational information in separate files. 
As a result of this, Tomlinson has become known as the "father of GIS," particularly for his use of overlays in promoting the spatial analysis of convergent geographic data. CGIS lasted into the 1990s and built the largest digital land resource database in Canada. It was developed as a mainframe based system in support of federal and provincial resource planning and management. Its strength was continent-wide analysis of complex datasets. The CGIS was never available in a commercial form.

In 1964, Howard T Fisher formed the Laboratory for Computer Graphics and Spatial Analysis at the Harvard Graduate School of Design (LCGSA 1965-1991), where a number of important theoretical concepts in spatial data handling were developed, and which by the 1970s had distributed seminal software code and systems, such as 'SYMAP', 'GRID' and 'ODYSSEY' – which served as literal and inspirational sources for subsequent commercial development – to universities, research centers, and corporations worldwide.

Exercise 3. Answer the following questions.

1. What do the pictures of the animals in the caves near Lascaux, France represent?

2. Was the John Snow map unique? Why?

3. What was the "Canada Geographic Information System" used for?

4. Who has become known as the "father of GIS"?
5. When was the Computer Graphics and Spatial Analysis formed?

Exercise 4. Put the following words into the singular form and translate them.
Caves, pictures, hunters, animals, tallies, technologies, points, cases, methods, clusters, applications, soils, capabilities, files, data, concepts, systems, corporations.
Exercise 5. Translate the following words and word combinations into Russian using the text.

1) commercial development; 2) software code; 3) theoretical concepts; 4) available; 5) commercial form; 6) spatial analysis; 7) federal and provincial resource; 8) geographic data; 9) separate files, 10) to manipulate data, 11) to analyze; 12) layers; 13) two-element structure.
Exercise 6. Put the questions to the underlined words.
1. The hunters drew pictures of the animals.
2. John Snow depicted a cholera outbreak in London.

3. Tomlinson used the overlays to promote the spatial analysis.

4. Howard T Fisher developed concepts for spatial data handling.

Exercise 7. Make the following sentences negative and translate them.
1. The animal drawings depict migration routes.
2. John Snow used cartographic methods to analyze phenomena.

3. Computer hardware development will lead to computer "mapping".

4. CGIS has supported a national coordinate system.
5. The CGIS was bought by commercial firms.
Exercise 8. Translate the following word combinations paying attention to the prepositions.

1) on the walls of caves; 2) pictures of the animals; 3) simple in comparison; 4) structure of modern GIS; 5) land capability for rural Canada; 6) locations of some cases; 7) elements of topography; 8) theme in cartography; 9) separated into layers; 10) by the early 1960s; 11) information in separate files; 12) analysis of data; 13) lasted into the 1990s.
Exercise 9. Match the pairs of antonyms of the following words. 

1) modern

a) practical 
2) theoretical

b) to destroy
3) complex

c) to combine
4) individual

d) last
5) first

e) common

6) to form

f) ancient

7) to separate

g) weakness 
8) to determine 
h) unobtainable
9) strength

i) simple
10) available

j) to hesitate 
Exercise 10. Complete the following sentences using the active vocabulary and translate them.

1. Surveyors use cartographic methods … geographic phenomena.

2. The method of … suggests separating maps into layers.

3. Computer … facilitates computer "mapping" process.

4. Mapping information about lands … large territories.

5. Seminal software is applied to … large amount of information.

Exercise 11. Read the text again and find the English equivalents of the following words and word combinations.
1) стены пещер; 2) линии рисунков животных; 3) путь миграции; 4) современная технология; 5) конвергентные географические данные; 6) элемент топографии; 7) картографический метод; 8) аппаратные средства компьютера; 9) пространственный; 10) картографическое приложение; 11) оцифровка; 12) отдельный случай; 13) массив данных; 14) измерение; 15) теоретическая концепция.
Exercise 12. Read the following text and translate it in written with the help of a dictionary.
Cartography

Cartography is the design and production of maps, or visual representations of spatial data. The vast majority of modern cartography is done with the help of computers, usually using a GIS but production quality cartography is also achieved by importing layers into a design program to refine it. Most GIS software gives the user substantial control over the appearance of the data. Cartographic work serves two major functions:

First, it produces graphics on the screen or on paper that convey the results of analysis to the people who make decisions about resources. Wall maps and other graphics can be generated allowing the viewer to visualize and thereby understand the results of analyses or simulations of potential events. Web Map Servers facilitate distribution of generated maps through web browsers using various implementations of web-based application programming interfaces (AJAX, Java, Flash, etc). Second, other database information can be generated for further analysis or use. An example would be a list of all addresses within one mile (1.6 km) of a toxic spill.

UNIT 3
GIS Software

Exercise 1. Read and memorize the following words and word combinations.
suite of tools [swiːt əv tuːlz] – комплект инструментов
custom software ['kʌstəm 'sɔftweə] – заказные программные средства 
online [ˌɔn'laɪn] – онлайновый
records ['rekɔːd] – регистрационные данные
stand-alone [stænd əˈləʊn] – автономный, самостоятельный
computer-aided design [kəm'pjuːtə eɪd dɪ'zaɪn] – автоматизированное проектирование
interoperable [ɪntər'ɔpərəbl] – имеющий возможность взаимодейство-вать (с другой сетью, устройством) 

ortho-rectified [ɔːˈθəuˌrektɪfaɪd] – ортотрансформированный
imagery ['ɪmɪʤərɪ] – изображение
heads-up digitizing [hedzʌp 'dɪʤɪtaɪzɪŋ] – управляемая оцифровка
avenue ['ævənjuː] – средство
extract [ɪk'strækt] – получать
tracing ['treɪsɪŋ] – калькирование, вычерчивание
tablet ['tæblət] – планшет
variable ['veərɪəbl] – переменная
annotate ['ænəuteɪt] – аннотировать, обозначить
geocode ['dʒiːəukəud] – географический код 
ZIP code ['zɪpkəud] – почтовый индекс
remote sensing [rɪ'məut sensɪŋ] – дистанционный сбор данных
map-like layer [mæp laɪk 'leɪə] – картографический слой
Exercise 2. Read and translate the following text.

Geographic information can be accessed, transferred, transformed, overlaid, processed and displayed using numerous software applications. Within industry such companies as Autodesk, Bentley Systems, ESRI, Intergraph, Manifold System, Mapinfo and Smallworld dominate offering an entire suite of tools. 
Government and military departments often use custom software, open source products such as GRASS or uDig, or more specialized products that meet a well-defined need. Although free tools exist to view GIS datasets, public access to geographic information is dominated by online resources such as Google Earth and interactive web mapping.

Originally up to the late 1990s, when GIS data was mostly based on large computers and used to maintain internal records, software was a stand-alone product. However with increased access to the internet and networks and demand for distributed geographic data grew. GIS software gradually changed its entire outlook to the delivery of data over a network. GIS software is now usually marketed as combination of various interoperable applications and APIs.

Modern GIS technologies use digital information, for which various digitized data creation methods are used. The most common method of data creation is digitization, where a hard copy map or survey plan is transferred into a digital medium through the use of a computer-aided design (CAD) program. 
With the wide availability of ortho-rectified imagery (both from satellite and aerial sources), heads-up digitizing is becoming the main avenue through which geographic data is extracted. Heads-up digitizing involves the tracing of geographic data directly on top of the aerial imagery instead of by the traditional method of tracing the geographic form on a separate digitizing tablet (heads-down digitizing).

You might be able to tell which wetlands dry up at certain times of the year. Using information from many different sources in many different forms, GIS can help with such analysis. The primary requirement for the source data consists of knowing the locations for the variables. Location may be annotated by x, y, and z coordinates of longitude, latitude, and elevation, or by other geocode systems like ZIP Codes or by highway mile markers. 
Any variable that can be located spatially can be fed into a GIS. Several computer databases that can be directly entered into a GIS are being produced by government agencies and non-government organizations. Different kinds of data in map form can be entered into a GIS.

A GIS can also convert existing digital information, which may not yet be in map form, into forms it can recognize and use. For example, digital satellite images generated through remote sensing can be analyzed to produce a map-like layer of digital information about vegetative covers. Another fairly recently developed resource for naming GIS objects is the Getty Thesaurus of Geographic Names (GTGN), which is a structured vocabulary containing around 1,000,000 names and other information about places. 

Exercise 3. Answer the following questions.

1. Geographic information can only be displayed using numerous software applications, can’t it?
2. Did GIS software change the outlook of geographic data?
3. What does the digitization consist in?
4. Who produces the databases that can be directly entered into a GIS?
5. How can a map-like layer of digital information be produced?
Exercise 4. Read the text again and find the English equivalents of the following words and word combinations.
1) применение программного обеспечения; 2) отрасль; 3) цифровая информация; 4) доминировать; 5) изначально; 6) автоматизированное проектирование; 7) интерактивный ресурс; 8) спрос на; 9) координаты широты и долготы; 10) доступ к; 11) ведомство; 12) пространственно; 13) трансформировать; 14) набор; 15) довольно; 16) цифровой.
Exercise 5. Translate the following word combinations paying attention to the prepositions.

1) resource for naming objects; 2) layer of information; 3) to enter into a GIS;  4) location for variables; 5) sources in many forms; 6) geographic form on a tablet; 7) data on top of the imagery; 8) produced by agencies; 9) information about places; 10) transferred into a digital medium; 11) outlook to the delivery; 12) information about vegetative covers.
Exercise 6. Make the following sentences negative and translate them into Russian.

1. Wetlands dry up at certain times of the year. 
2. Military departments used custom software to meet their need. 
3. Large computers are being used to maintain internal records. 
4. Google Earth dominates public access to geographic information. 
5. Every survey plan is transferred into a digital medium. 
6. Several computer databases have been produced by government agencies. 
7. Any variable can be located spatially. 
8. The digital satellite images can be generated through remote sensing.
Exercise 7. Translate the following sentences into English in written form.

1. Географическая информация может быть обработана многочисленными современными методами. 
2. Программное обеспечение географической информационной системы применяется в различных областях землепользования. 
3. Современные технологии  позволяют оцифровывать полученные данные. 
4. Местоположение может быть обозначено посредством координат долготы и широты x, y и z. 
5. Дистанционный сбор данных является очень важным методом.
Exercise 8. Translate the following words and word combinations into Russian using the text.

1) open source products; 2) public access; 3) delivery of data; 4) digitized data; 5) wide availability; 6) satellite and aerial sources; 7) aerial imagery; 8) dry up; 9) highway mile markers; 10) non-government organizations; 11) map form; 12) vegetative covers.
Exercise 9. Translate the given words and find the verbs.

1) Information, informative, informant, inform, informatics.
2) Specialized, specialize, specialization, speciality, specialist.

3) Dominated, domination, dominator, dominatrix. dominate.
4) Distributary, distributivity, distribution, distributor, distribute.

5) Analysis, analyze, analyzer, analyst, analytic.

6) Govern, governorship, government, governor, governments.
7) Generated, generation, generate, generator, general. 
8) Containing, container, contain, contained, containment.
Exercise 10. Put the following words into the plural form and translate them.

A resource, a use, a map, a computer, a vocabulary, a satellite, a requirement, an analysis, a survey, a copy, a web, a suite, a medium, a top.
Exercise 11. Read the following text and translate it in written with the help of a dictionary.
Geocoding
Geocoding is interpolating spatial locations (X, Y coordinates) from street addresses or any other spatially referenced data such as ZIP Codes, parcel lots and address locations. 
A reference theme is required to geocode individual addresses, such as a road centerline file with address ranges. The individual address locations are interpolated, or estimated, by examining address ranges along a road segment. These are usually provided in the form of a table or database. 
The GIS will then place a dot approximately where that address belongs along the segment of centerline. 
For example, an address point of 500 will be at the midpoint of a line segment that starts with address 1 and ends with address 1000. Geocoding can also be applied against actual parcel data, typically from municipal tax maps. In this case, the result of the geocoding will be an actually positioned space as opposed to an interpolated point.

Various algorithms are used to help with address matching when the spellings of addresses differ. Address information that a particular entity or organization has data on, such as the post office, may not entirely match the reference theme. 

UNIT 4

GIS Data Representation

Exercise 1. Read and memorize the following words and word combinations.
elevation [ˌelɪ'veɪʃən] – возвышение
discrete [dɪ'skriːt] – отдельный 
continuous [kən'tɪnjuəs] – непрерывный, сплошной
raster [ˈrastə] – растр
abstraction [æb'strækʃən] – абстракция
grid [grɪd] – координатная сетка
scalable ['skeɪləbəl] – с изменением масштаба, масштабируемый
detailed ['diːteɪld] – подробный
graphics ['græfɪks] – графика
row [rəu] – ряд
column ['kɔləm] – столбец
cell [sel] – ячейка
raster band [ˈrastə bænd] – растровая группа 
value ['væljuː] – величина, значение
continuous value [kənˈtɪnjʊəs ˈvæljuː] – непрерывное значение
relational database [rɪ'leɪʃənəl 'deɪtəbeɪs] – реляционная база данных
extended attribute table [ɪk'stendɪd 'ætrɪbjuːt 'teɪbl] – расширенная таблица ссылок
cell value [sel ˈvæljuː] – значение ячейки

zero-dimensional [ˈzɪərəʊ-dɪˈmenʃənl] – нульмерный
scale [skeɪl] – масштаб

relational database [rɪˈleɪʃnəl ˈdeɪtəbeɪs] – реляционная база данных
peak elevation [piːkˌelɪ'veɪʃən] – пик возвышенности
one-dimensional [wʌn daɪˈmenʃnəl] – одномерный
two dimensional – плоский, двухмерный
polyline [pəˈlɪlɪn] – полилиния, ломаная линия
polygon ['pɔlɪgɔn] – многоугольник
geographical feature [ʤɪə'græfɪkəl 'fiːʧə] – географический объект
attribute ['ætrɪbjuːt] – ссылка, атрибут
binary ['baɪnərɪ] – двойной, сдвоенный; двоичный
Exercise 2. Read and translate the following text.

GIS data represent real world objects (roads, land use, elevation) with digital data. Real world objects can be divided into two abstractions: discrete objects (a house) and continuous fields (rain fall amount or elevation). There are two broad methods used to store data in a GIS for both abstractions: raster and vector.

A raster data type is any type of digital image represented in grids. Anyone who is familiar with digital photography will recognize the pixel as the smallest individual unit of an image. A combination of these pixels will create an image, distinct from the commonly used scalable vector graphics which are the basis of the vector model. Aerial photos are a commonly used form of raster data, with only one purpose, to display a detailed image on a map or for the purposes of digitization. 

Raster data type consists of rows and columns of cells, with each cell storing a single value. Raster data can be images with each pixel containing a color value. Additional values recorded for each cell may be a discrete value, such as land use, a continuous value, such as temperature, or a null value if no data is available. While a raster cell stores a single value, it can be extended by using raster bands to represent RGB (red, green, blue) colors or an extended attribute table with one row for each unique cell value.

Raster data is stored in various formats; from a standard file-based structure of TIF, JPEG, etc. to binary large object (BLOB) where the data are stored in a relational database management system (RDBMS). In a GIS, geographical features are often expressed as vectors, by considering those features as geometrical shapes. Different geographical features are expressed by different types of geometry: points, lines or polylines, polygons. 

Zero-dimensional points are used for geographical features that can best be expressed by simple location: for example, the locations of wells, peak elevations. Points convey the least amount of information of these file types. Points can also be used to represent areas when displayed at a small scale. For example, cities on a map of the world would be represented by points rather than polygons. 

One-dimensional lines or polylines are used for linear features such as rivers, roads, railroads, trails, and topographic lines. Two-dimensional polygons are used for geographical features that cover a particular area of the earth's surface. Such features may include lakes, park boundaries, buildings, city boundaries, or land uses. Polygon features can measure perimeter and area. 

Exercise 3. Answer the following questions.

1. Real world objects can be divided into two abstractions, can’t they?
2. What are aerial photos used for?

3. What can a raster cell be extended for?

4. What geographical features are expressed by zero-dimensional points, one-dimensional lines, two-dimensional polygons?
Exercise 4. Translate the following words and word combinations into Russian using the text.
1) perimeter and area; 2) trail; 3) rather than; 4) types of geometry; 5) geometrical shape; 6) various formats; 7) stored datum; 8) pixel; 9) detailed image; 10) digital image; 11) single value; 12) attribute table; 13) the least amount; 14) linear features; 15) rows and columns.
Exercise 5. Translate the following word chains.
1) earth’s surface; 2) park boundaries; 3) world objects; 4) rainfall amount; 5) raster abstractions; 6) raster data type; 7) vector graphics; 8) relational database; 9) management system; 10) vector model; 11) file types; 12) color value; 13) null value; 14) raster cell; 15) perimeter measure.
Exercise 6. Choose the best variant.

1. Geographical features cover a (detailed, particular, public) area of the earth's surface. 
2. Points convey the (largest, best, least) amount of information of this database. 
3. Aerial photos are a (singularly, commonly, variously) used form of raster data. 
4. There are two (easy, broad, full) methods used to store data.

Exercise 7. Form alternative questions of the following sentences on the model given and translate them into Russian.

Model: GIS data represent real (imaginary) world objects. – Do GIS data represent real or imaginary world objects?
1. Real world objects can be divided into two (three) abstractions. 
2. A combination of these pixels will create (destroy) an image. 
3. Raster data was stored in various (single) formats. 
4. The raster cell has been extended (contracted) to represent RGB. 
5. The data (names) are being stored in a relational database. 
6. Geographical features may be expressed by different types (colours).
Exercise 8. Read the text again and find the English equivalents of the following words and word combinations.
1) объекты реального мира; 2) цифровые данные; 3) отдельный объект; 4) сплошное поле; 5) цифровое изображение; 6) цифровая фотография; 7) векторная модель; 8) масштабируемый; 9) малейшая индивидуальная единица; 10) цели оцифровки; 11) цветовое значение; 12) непрерывное значение; 13) значение ячейки; 14) реляционная база данных; 15) тропа; 16) определенная территория. 
Exercise 9. Fill in the gaps with the words given in the box.
	database, compared, pollution, attribute, geometries, identify, information, describes, level.


Each of these … is linked to a row in a … that describes their attributes. For example, a database that … lakes may contain a lake's depth, water quality, … level. This … can be used to make a map to describe a particular … of the dataset. Different geometries can also be … . For example, the GIS could be used to … all wells that are within 1-mile (1.6 km) of a lake that has a high … of pollution.
Exercise 10. Use the right preposition.
1) a particular area … the earth's surface. 
2) displayed … a scale. 
3) a map … the world. 
4) points are used … geographical features. 
5) features are expressed … geometry
6) values recorded … cell.
7) a combination … pixels
8) familiar … digital photography

Exercise 11. Match the pairs of synonyms of the following words.
1) data 

a) single
2) amount

b) different
3) individual

c) information 
4) value

d) comprise
5) various

e) quantity
6) feature

f) territory 
7) area

g) characteristic
8) include

h) figure
Exercise 12. Derive the verbs from the following nouns and translate them.
Building, information, location, management, relation, digitization, combination, abstraction, addition, elevation, continuation, consideration, expression, extension.
Exercise 13. Read the following text and translate it in written with the help of a dictionary.
Geostatistics
Geostatistics is a point-pattern analysis that produces field predictions from data points. It is a way of looking at the statistical properties of those special data. It is different from general applications of statistics because it employs the use of graph theory and matrix algebra to reduce the number of parameters in the data. Only the second-order properties of the GIS data are analyzed.

When phenomena are measured, the observation methods dictate the accuracy of any subsequent analysis. Due to the nature of the data (e.g. traffic patterns in an urban environment; weather patterns over the Pacific Ocean), a constant or dynamic degree of precision is always lost in the measurement. This loss of precision is determined from the scale and distribution of the data collection.

To determine the statistical relevance of the analysis, an average is determined so that points (gradients) outside of any immediate measurement can be included to determine their predicted behavior. This is due to the limitations of the applied statistic and data collection methods, and interpolation is required in order to predict the behavior of particles, points, and locations that are not directly measurable.

UNIT 5

Data Capture for GIS
Exercise 1. Read and memorize the following words and word combinations.
capture ['kæpʧə] – сбор 
digitizer ['dɪʤɪtaɪzə] – цифровой преобразователь 
sense [sens] – зондировать, измерять
attach [ə'tæʧ] – прикреплять
soft copy [sɔft 'kɔpɪ] – недокументальная копия, "мягкая копия"
workstation ['wɜːkˌsteɪʃən] – рабочая станция, сетевой компьютер, использующий ресурсы сервера
photogrammetry [ˌfəʊtəuˈgramɪtri] – фотограмметрия
analog ['ænəlog] – аналоговый
skip [skɪp] – пропускать
package ['pækɪʤ] – комплект
reflectance [rɪ'flɛktəns] – коэффициент отражения, отражательная способность
band [bænd] – диапазон
node [nəud] – узел
intersection [ˌɪntə'sekʃən] – пересечение
blemish ['blemɪʃ] – дефект, недостаток
undershoot [ˌʌndə'ʃuːt] – отклонение 
overshoot ['əuvəʃuːt] – проскакивание, отклонение
fleck [flek] – пятно, пятнышко, крапинка
Exercise 2. Read and translate the following text.

Data capture means entering information into the system that consumes much of the time of GIS practitioners. There is a variety of methods used to enter data into a GIS where it is stored in a digital format.

Existing data printed on paper or PET film maps can be digitized or scanned to produce digital data. A digitizer produces vector data as an operator traces points, lines, and polygon boundaries from a map. Scanning a map results in raster data that could be further processed to produce vector data.

Survey data can be directly entered into a GIS from digital data collection systems on survey instruments using a technique called Coordinate Geometry (COGO). Positions from a Global Navigation Satellite System (GNSS) like Global Positioning System (GPS), another survey tool, can also be directly entered into a GIS.

Remotely sensed data also plays an important role in data collection and consist of sensors attached to a platform. Sensors include cameras, digital scanners and LIDAR, while platforms usually consist of aircraft and satellites.

The majority of digital data currently comes from photo interpretation of aerial photographs. Soft copy workstations are used to digitize features directly from stereo pairs of digital photographs. These systems allow data to be captured in two and three dimensions, with elevations measured directly from a stereo pair using principles of photogrammetry. Currently, analog aerial photos are scanned before being entered into a soft copy system, but as high quality digital cameras become cheaper this step will be skipped.

Satellite remote sensing provides another important source of spatial data. Here satellites use different sensor packages to passively measure the reflectance from parts of the electromagnetic spectrum or radio waves that were sent out from an active sensor such as radar. Remote sensing collects raster data that can be further processed using different bands to identify objects and classes of interest such as land cover. When data is captured, the user should consider if the data should be captured with either a relative accuracy or absolute accuracy, since this could not only influence how information will be interpreted but also the cost of data capture.

In addition to collecting and entering spatial data, attribute data is also entered into a GIS. For vector data, this includes additional information about the objects represented in the system. After entering data into a GIS, the data usually requires editing, to remove errors, or further processing. For vector data it must be made "topologically correct" before it can be used for some advanced analysis. For example, in a road network, lines must connect with nodes at an intersection. Errors such as undershoots and overshoots must also be removed. For scanned maps, blemishes on the source map may need to be removed from the resulting raster. For example, a fleck of dirt might connect two lines that should not be connected.

Exercise 3. Answer the following questions.
1. What does data capture mean?
2. A digitizer produces raster data, does it?
3. How can survey data be entered into a GIS?
4. What do sensors attached to aircraft and satellites include?
5. What systems do allow the data to be captured in two and three dimensions?
6. For what do satellites use different sensor packages?
7. Do the data require editing after entering into a GIS? 
Exercise 4. Translate the following words and word combinations into Russian using the text.
1) variety of methods used; 2) used survey instruments; 3) data printed on paper; 4) applied survey instruments; 5) remotely sensed data; 6) sensors attached to a platform; 7) elevations measured from a stereo pair; 8) interpreted photos; 9) objects represented in the system; 10) traced points and lines; 11) advanced analysis; 12) edited data; 13) collected spatial data; 14) sent radio waves; 15) relative accuracy or absolute accuracy.
Exercise 5. Translate the following sentences paying attention to the tense forms.

1. Data is stored in a digital format. 
2. Raster data have to be processed to produce vector data. 
3. Positions could be entered into a GIS. 
4. The platforms usually consist of aircraft and satellites. 
5. Soft copy workstations will be used to digitize features from photographs. 
6. The analog aerial photos are scanned to make soft copy. 
7. Remote sensing collected raster data. 
8. The attribute data has also been entered into a GIS. 
9. These lines should not be connected.
Exercise 6. Translate the following sentences paying attention to the either… or construction.

1. Either he or Tom and I must go there immediately very fast. 
2. Either this or that method should be used to enter data into a GIS. 
3. The information from either an aircraft or satellites may be used. 
4. The data can be captured with either relative or absolute accuracy. 
5. Sensor packages measure the reflectance from either the electromagnetic spectrum or radio waves. 
6. The data must be captured either in two or three dimensions. 
7. PET film maps can be either digitized or scanned to produce digital data.
Exercise 7. Read the text again and find the English equivalents of the following words and word combinations.
1) ввод информации; 2) цифровой формат; 3) цифровые данные; 4) наносить точки; 5) границы многоугольника; 6) система сбора данных; 7) обрабатывать; 8) глобальная навигационная спутниковая система; 9) стереопары; 10) самолет и спутник; 11) аэрофотоснимок; 12) данные съемки; 13) три измерения; 14) цифровая камера; 15) покрытие земли; 16) абсолютная точность.
Exercise 8. Translate the following word combinations paying attention to the prepositions.
1) much of the time; 2) to remove from the raster; 3) a blemish on the map; 4) to connect with nodes; 5) to result in raster data; 6) to enter into a GIS; 7) to use for analysis; 8) cost of data; 9) to come from photo interpretation; 10) information about the objects; 11) to send out from an active sensor; 12) classes of interest; 13) source of spatial data.
Exercise 9. Put the questions to the underlined words.
1. The raster data will be further processed tomorrow.
2. Survey data has been entered into a GIS today.
3. The analog aerial photos were entered into a soft copy system two days ago.
4. The satellites are using different sensor packages at present.
5. Errors must be removed at once.
Exercise 10. Translate the following sentences into English in written form.
1. Собранная информация, которая вводится в ГИС, хранится в цифровом формате. 
2. Технология, называемая координатная геометрия, позволяет ввести данные непосредственно с устройств по сбору информации. 
3. Географические данные о земной поверхности собираются в двухмерном или трехмерном виде. 
4. Датчики, установленные на самолете и на спутниках, собирают информацию на удалении. 
5. Любая информация, введенная в ГИС, требует редактирования во избежание дефектов.
Exercise 11. Read the following text and translate it in written with the help of a dictionary.
Automated Cartography

Digital cartography and GIS both encode spatial relationships in structured formal representations. GIS is used in digital cartography modeling as a semi-automated process of making maps, so called Automated Cartography. In practice, it can be a subset of a GIS, within which it is equivalent to the stage of visualization, since in most cases not all of the GIS functionality is used. 
Cartographic products can be either in a digital or in a hardcopy format. Powerful analysis techniques with different data representation can produce high-quality maps within a short time period. The main problem in Automated Cartography is to use a single set of data to produce multiple products at a variety of scales, a technique known as Generalization.

UNIT 6

Projections, Coordinate Systems and Registration

Exercise 1. Read and memorize the following words and word combinations.
manipulate [mə'nɪpjəleɪt] – манипулировать, управлять
fit [fɪt] – дополнять
projection [prə'ʤekʃən] – проекция, отображение
sophisticated [sə'fɪstɪkeɪtɪd] – передовой
transferring [træns'fɜːrɪŋ] – передача
curved ['kɜːvd] – изогнутый, кривой
medium ['miːdɪəm] – носитель
distort [dɪ'stɔːt] – искажать, искривлять
rectification [ˌrektɪfɪ'keɪʃən] – коррекция
laypeople ['leɪˌpiːpl] – дилетанты
Exercise 2. Read and translate the following text.

A property map and a soils map might show data at different scales. Map information in a GIS must be manipulated so that it registers and fits the information gathered from other maps. Before the digital data can be analyzed, they may have to undergo other manipulations – projection and coordinate conversions – that integrate them into a GIS.

The earth can be represented by various models, each of which may provide a different set of coordinates (e.g., latitude, longitude, elevation) for any given point on the Earth's surface. The simplest model is to assume the earth is a perfect sphere. As more measurements of the earth have been accumulated, the models of the earth have become more sophisticated and more accurate. In fact, there are models that apply to different areas of the earth to provide increased accuracy (e.g., North American Datum, 1927 – NAD27 – works well in North America, but not in Europe). 

Projection is a fundamental component of map making. A projection is a mathematical means of transferring information from a model of the Earth, which represents a three-dimensional curved surface, to a two-dimensional medium – paper or a computer screen. 
Different projections are used for different types of maps because each projection particularly suits certain uses. For example, a projection that accurately represents the shapes of the continents will distort their relative sizes. 

Since much of the information in a GIS comes from existing maps, a GIS uses the processing power of the computer to transform digital information, gathered from sources with different projections and/or different coordinate systems, to a common projection and coordinate system. For images, this process is called rectification.
Today, even laypeople are aware of GPS used for locating in terms of latitude, longitude and height. Many people are aware of Google Earth and even GIS. In this scenario, however, majority of us misunderstands latitude and longitude. 
Authalic coordinates are what generally conceived as latitude and longitude, in which the Earth is assumed as spherical in shape. In day-to-day life, the coordinates we see on maps such as those from GPS are geodetic latitude and longitude. It is also imperative to know the datum of the map in use; and if the datum is changed, any selected location can have different geodetic coordinates.
Exercise 3. Answer the following questions.
1. Why must the map information in a GIS be manipulated?
2. What is the shape of the Earth?
3. What does the projection consist in?
4. Why does a GIS use the processing power of a computer?
5. Is it imperative to know the datum of the map in use? 
Exercise 4. Translate the following words and word combinations into Russian using the text.
1) map in use; 2) any selected location; 3) latitude and longitude; 4) relative sizes; 5) gathered from sources; 6) common projection; 7) types of maps; 8) computer screen; 9) mathematical means; 10) different areas; 11) accurate measurements; 12) in fact; 13) any given point; 14) people are aware of; 15) certain uses; 16) manipulated information.
Exercise 5. Complete the following sentences using the active vocabulary.
1. Yesterday the surveyors … the maps that were outdated. 
2. The sensing equipment becomes more … nowadays. 
3. The information … is being carried out swiftly. 
4. Different ... are applied to present the Earth surface. 
5. The faulty installations … the relative sizes of shapes. 
6. The … surface is rather difficult to explore.
Exercise 6. Using the text match the words and translate the made combinations.
1) geodetic 


a) manipulations 
2) generally 


b) information 
3) existing 


c) conceived
4) digital 


d) maps 
5) fundamental 

e) models 
6) various 


f) component
7) other 


g) means 
8) selected 


h) power 
9) processing 


i) location
10) mathematical 

j) latitude
Exercise 7. Read the text again and find the English equivalents of the following words and word combinations.
1) имущественная карта; 2) различные масштабы; 3) подвергаться; 4) перевод координат; 5) равновеликие координаты; 6) повышенная точность; 7) идеальная сфера; 8) карта почв; 9) производство карт; 10) передача информации; 11) производительность обработки; 12) на основе; 13) система координат; 14) форма континента; 15) проекция; 16) данные; 17) сферический.
Exercise 8. Fill in the gaps with the words given in the box.
	visual, design, computers, production, majority, substantial, layers. 


Cartography is the … and production of maps, or … representations of spatial data. The vast … of modern cartography is done with the help of … , usually using a GIS but … quality cartography is also achieved by importing … into a design program to refine it. Most GIS software gives the user … control over the appearance of the data.
Exercise 9. Put the words into the right order.
1. new, fit, surveyors, into, information, a GIS.
2. assumes, everyone, the earth, that, sphere, is, a, perfect.
3. the earth, the models, of, have, more, become, sophisticated.
4. this, accurately, projection, the shapes, represents, of, continents, the.
5. are, there, types, different, maps, of, today.
6. measurement, different, used, are, to, the Earth, present, surface.
Exercise 10. Find the synonyms for the following words in the text.
Collect, numerical, examine, include, supply, easy, dimension, technique, specifically, mainland, altitude, understand, urgent.
Exercise 11. Read the following text and translate it in written with the help of a dictionary.
Data Modeling

It is difficult to relate wetlands maps to rainfall amounts recorded at different points such as airports, television stations, and high schools. A GIS, however, can be used to depict two- and three-dimensional characteristics of the Earth's surface, subsurface, and atmosphere from information points. For example, a GIS can quickly generate a map with isopleth ['aɪsəuˌplɛθ] (изоплета) or contour lines that indicate differing amounts of rainfall.

Such a map can be thought of as a rainfall contour map. Many sophisticated methods can estimate the characteristics of surfaces from a limited number of point measurements. A two-dimensional contour map created from the surface modeling of rainfall point measurements may be overlaid and analyzed with any other map in a GIS covering the same area.

Additionally, from a series of three-dimensional points, or digital elevation model, isopleth lines representing elevation contours can be generated, along with slope analysis, shaded relief, and other elevation products. Watersheds can be easily defined for any given reach, by computing all of the areas contiguous and uphill from any given point of interest. 

UNIT 7

Dimension of Time

Exercise 1. Read and memorize the following words and word combinations.
simulate ['sɪmjəleɪt] – имитировать
feed [fiːd] – вводить
vigour ['vɪgə] – мощность
enhance [ɪn'hɑːns] – увеличивать, улучшать (обычно какое-л. положительное свойство)
essential tool [ɪˈsenʃəl tuːl] – необходимый инструмент, основной инструмен 
normalized ['nɔːməlaɪzd] – нормированный
output ['autput] – производительность 
lag [læg] – интервал, промежуток
vitality [vaɪ'tælətɪ] – жизнеспособность
vegetation index [veʤɪˈteɪʃn ˈɪndeks] – вегетационный индекс 
track [træk] – отслеживать
routine [ruː'tiːn] – повседневная деятельность
decline [dɪ'klaɪn] – падение, снижение
concrete ['kɔŋkriːt] – конкретный, точный

release [rɪ'liːs] – выпуск, публикация
allow for [ə'lau fɔː] – предусматривать

related [rɪ'leɪtɪd] – связанный (о двух явлениях, между которыми есть что-то общее)
highlight ['haɪlaɪt] – подчёркивать, выделять
dispersion [dɪ'spɜːʃən] – разброс, расселение, распространение
environmental [ɪnˌvaɪərən'mentl] – экологический (относящийся к природным условиям, к окружающей среде)

terrestrial [tə'restrɪəl] – земной 

release [rɪ'liːs] – выпускать
pattern ['pætən] – схема, образец 

commuting [kə'mjuːtɪŋ] – коммутирующий
manipulation [məˌnɪpjə'leɪʃən] – обращение
Exercise 2. Read and translate the following text.

Maps have traditionally been used to explore the Earth and to exploit its resources. GIS technology, as an expansion of cartographic science, has enhanced the efficiency and analytic power of traditional mapping. Now, as the scientific community recognizes the environmental consequences of human activity, GIS technology is becoming an essential tool in the effort to understand the process of global change. Various map and satellite information sources can combine in modes that simulate the interactions of complex natural systems.

Through a function known as visualization, a GIS can be used to produce images – not just maps, but drawings, animations, and other cartographic products. These images allow researchers to view their subjects in ways that literally never have been seen before. The images are often invaluable for conveying the technical concepts of GIS study subjects to non-scientists.

The condition of the Earth's surface, atmosphere, and subsurface can be examined by feeding satellite data into a GIS. GIS technology gives researchers the ability to examine the variations in Earth processes over days, months, and years.

As an example, the changes in vegetation vigour through a growing season can be animated to determine when drought was most extensive in a particular region. The resulting graphic, known as a normalized vegetation index, represents a rough measure of plant health. Working with two variables over time would then allow researchers to detect regional differences in the lag between a decline in rainfall and its effect on vegetation.

GIS technology and the availability of digital data on regional and global scales enable such analyses. The satellite sensor output used to generate a vegetation graphic is produced for example by the Advanced Very High Resolution Radiometer (AVHRR). This sensor system detects the amounts of energy reflected from the Earth's surface across various bands of the spectrum for surface areas of about 1 square kilometer. 
The satellite sensor produces images of a particular location on the Earth twice a day. AVHRR and more recently the Moderate-Resolution Imaging Spectroradiometer (MODIS) are only two of many sensor systems used for Earth surface analysis. More sensors will follow, generating ever greater amounts of data.

GIS and related technology will help greatly in the management and analysis of these large volumes of data, allowing for better understanding of terrestrial processes and better management of human activities to maintain world economic vitality and environmental quality.

In addition to the integration of time in environmental studies, GIS is also being explored for its ability to track and model the progress of humans throughout their daily routines. A concrete example of progress in this area is the recent release of the population data by the US Census. 
In this data set, the populations of cities are shown for daytime and evening hours highlighting the pattern of concentration and dispersion generated by North American commuting patterns. The manipulation and generation of data required to produce this data would not have been possible without GIS.
Exercise 3. Answer the following questions.
1. How does the scientific community use GIS technology?
2. What do the images produced by a GIS allow researchers to view?
3. What does a normalized vegetation index represent?
4. What does (AVHRR) sensor system detect?
5. Can GIS be applied to track and model the progress of humans?
6. What does the population data set highlight?
Exercise 4. Translate the word in brackets.
1. The (датчик спутника) produces images of a (определенный) location. 
2. GIS technology (увеличила) the efficiency of mapping. 
3. The images are often (неоценимый) for conveying the technical (концепции). 
4. These sensors will generate greater (объемы данных). 
5. The (состояние поверхности Земли) can be examined by a satellite. 
6. A (конкретный пример) is the recent release of the US (перепись).
Exercise 5. Put in the necessary prepositions.
1. The populations … cities are shown … daytime. 
2. The condition … the Earth's surface can be examined … satellite. 
3. GIS is an essential tool … the effort to understand the process … global change. 
4. The researchers detect regional differences … the lag between a decline … rainfall and its effect … vegetation. 
5. A concrete example of progress … this area is the recent release … time-specific population data … the US Census.
Exercise 6. Read the text again and find the English equivalents of the following words and word combinations.
1) концентрация; 2) наличие; 3) разбросанность; 4) существенный инструмент; 5) техническая концепция; 6) состояние поверхности Земли; 7) в течение лет; 8)  население городов; 9) снижение количества осадков; 10) схема пассажирских перевозок; 11) мощь растительности; 12) вегетационный период; 13) экологическое качество; 14) жесткая мера; 15) обращение; 16) картографическая наука.
Exercise 7. Find the synonyms for the words in the column A from the column B.
A. To explore, community, to track, global, invaluable, ability, vegetation, researchers, amount, management, concrete, data.
B. Universal, specific, information, administration, quantity, scientists, flora, capability, inestimable, to investigate, society, to pursue. 
Exercise 8. Translate the following words and word combinations into Russian using the text.
1) generation of data; 2) pattern of concentration; 3) images; 4) daily routine; 5) sensor output; 6) rough measure; 7) non-scientists; 8) variations in processes; 9) drawings; 10) cartographic products; 11) complex systems; 12) plant health; 13) environmental consequence; 14) terrestrial process; 15) traditional mapping; 16) analytic power; 17) better understanding.
Exercise 9. Complete the following sentences.

1. … is the recent release of the population data by the US Census.

2. … a rough measure of plant health.

3. … by feeding satellite data into a GIS.

4. … never have been seen before.

5. … analytic power of traditional mapping.
6. … would not have been possible without GIS.

7. … the Earth and to exploit its resources.
Exercise 10. Read and translate the following sentences into Russian paying attention to the Gerund.
1. Smoking costs a lot of money. 2. I will call you after arriving at the office. 3. Please, have a drink before leaving. 4. I am looking forward to meeting you. 5. Do you object to working late? 6. Mary always dreams about going on holiday. 7. Please, excuse us for waiting too long. 8. My favourite occupation is reading. 9. We are interested in buying these goods. 10. I have three shirts that need washing. 11. They insisted on being sent the results of tests. 12. What is the purpose of his going there? 13. This letter requires signing. 14. I am grateful for his helping me. I am grateful for his having helped me. 15. We thank you for sending us your letter. 16. The house wants repainting.
Exercise 11. Read the following text and translate it in written with the help of a dictionary.
Spatial Analysis with GIS

Given the vast range of spatial analysis techniques that have been developed over the past half century, any review can only cover the subject to a limited depth. This is a rapidly changing field, and GIS packages are increasingly including analytical tools as standard built-in facilities or as optional toolsets. 
In many instances such facilities are provided by the original software suppliers. In other cases facilities have been developed and are provided by third parties. Furthermore, many products offer software development kits (SDKs), programming languages and language support, scripting facilities and/or special interfaces for developing one’s own analytical tools or variants. 
The website Geospatial Analysis and associated book/ebook attempt to provide a reasonably comprehensive guide to the subject. The impact of these myriad paths to perform spatial analysis create a new dimension to business intelligence termed "spatial intelligence" which, when delivered via intranet, democratizes access to operational sorts not usually privy to this type of information.
UNIT 8
Land Valuation
Exercise 1. Read and memorize the following words and word combinations.
ompute [kəm'pjuːt] – вычислять
extend [ɪk'stend] – расширять
digital ['dɪʤɪtəl] – цифровой
State Enterprise Centre of Register (SECR) – государственное предприятие «Центр регистров» (ГПЦР)
record ['rekɔːd] – запись
land register [lænd 'reʤɪstə] – регистрационная книга земельных участков

application [ˌæplɪ'keɪʃən] – приложение
attribute ['ætrɪbjuːt] – ссылка
orthophoto map [ɔːˈθəuˌfəutəu mæp] – ортофотокарта
disseminate [dɪ'semɪneɪt] – распространять
capture ['kæpʧə] – охватывать
accommodate [ə'kɔmədeɪt] – включать   
appraisal [ə'preɪzəl] – оценка, определение стоимости
value-based ['væljuːbeɪst] – стоимостно-ориентированный
mass-value ['mæs 'væljuː] – масс-значение
timeframe ['taɪmfreɪm] – временные рамки
access ['ækses] – получить доступ
Exercise 2. Read and translate the following text.

Lithuania uses GIS for cadastre management and extends this technology and database management to compute land valuation. The State Land Cadastre Enterprise first formed its special GIS group in 1993. The group produced its first digital cadastral maps using ArcInfo®. 
In 1997, the State Enterprise Centre of Register (SECR) began to integrate all of Lithuania's real estate records and cadastre data into one system. Data from the land register and data on buildings, constructions, premises, and apartments were integrated into a single real property information system. Legal, technical, and geographical records are managed in a single system under a single organization. 
Today SECR's GIS department uses ArcGIS to design applications that transform data from local coordinate systems to the national system. GIS is used to administer the central database, integrate data with attributes, and provide maps on the Internet. Thirty-three layers of data are maintained with ArcSDE including administrative boundaries, buildings' center points, address points, real property value zones, topographic objects, land use maps, and orthophoto maps.
 ArcGIS supports all major cadastral applications and supplies a comprehensive solution for converting, editing, mapping, managing, analyzing, and disseminating land records data. The geodatabase design allows the development of common data models that provide a standardized method for developing and exchanging data. 
For example, the ArcGIS Land Parcel data model captures the collective experience gained from more than 20 years of managing parcels using GIS. This flexible and object-based model accommodates a range of applications and parcel definitions.
SECR also performs appraisals of real property. The valuation system strengthens real estate markets and supports value-based taxation. GIS is an important component of the mass appraisal system. By accessing parcel, register, and market information from a single database the appraisal system is used to compute mass-values for property located in territories based on prescribed principles within a defined timeframe using updated market data. It also allows for periodic reevaluation of property values in response to market changes. 
Land parcel data is grouped by characteristics essential to land market value: value zones, purpose of use, agricultural land, size of the land parcel, productivity grade, and recreational use. These valuations are shown on a GIS map, and the user can access more information in the database through the map or through textual query. 
SECR's GIS facilitates the inclusion of many factors in the model. Tax formulas can be automatically applied and computed. The system is easily updated to reflect market dynamics and change in ownership. Quality control is ensured by comparing sales costs and appropriate values. Because GIS is database driven, it can access data related to properties and calculate values using the tax model. 
The model can be updated to reflect current tax fees and laws. The mass land valuation uses minimum additional technical, human, and financial resources; saves time and produces quality valuation results. Land value maps and land parcel valuation models market valuation and changes in tax legislation.
Exercise 3. Answer the following questions.

1. How did the State Land Cadastre Enterprise’s GIS group produce its first digital cadastral maps?
2. What information was integrated by Lithuania's State Enterprise Centre of Register in 1997? 
3. What is GIS used for?
4. What is the purpose of ArcGIS Land Parcel?

5. Why is GIS important for the mass appraisal system?
6. Is the mass land valuation system efficient?
Exercise 4. Read the text again and find the English equivalents of the following words and word combinations.
1) управление кадастром; 2) сооружение; 3) оценка стоимости земли; 4) разрабатывать приложение; 5) государственное предприятие земельного кадастра; 6) местная система координат; 7) предоставлять карту в интернет; 8) недвижимое имущество; 9) основанное на стоимости налогообложение; 10) переоценка стоимости имущества; 11) налоговые формулы; 12) отражать динамику рынка; 13) вычислить стоимость; 14) действующие налоговые сборы и законы. 
Exercise 5. Translate the following words and word combinations into Russian using the text.
1) real estate record; 2) land register; 3) buildings; 4) constructions; 5) premises; 6) single real property information system; 7) geographical record; 8) major cadastral application; 9) converting and editing land records; 10) geodatabase design; 11) standardized method; 12) flexible and object-based model; 13) tax model; 14) productivity grade; 15) textual query; 16) financial resources; 17) tax legislation; 18) comprehensive solution; 19) information in the database; 20) land market value.
Exercise 6. Match the pairs of antonyms of the following words
1) valuation 

a) to impede 
2) digital 

b) outdated 
3) to extend

c) current 
4) national 

d) to shrink
5) central 

e) to separate
6) to integrate 
f) outer 
7) to support 

g) depreciation
8) updated.

h) to oppose 
9) to facilitate 
i) international
10) expired 

j) analogue
Exercise 7. Translate the following expressions paying attention to the prepositions. 

1) integrate all records into one system; 2) data on buildings; 3) system under a single organization; 4) integrate data with attributes; 5) provide maps on the Internet; 6) layers of data; 7) solution for converting data; 8) development of data models; 9) method for exchanging data; 10) experience gained from managing parcels; 11) range of applications; 12) appraisal of real property; 13) component of system; 14) information from a database; 15) reevaluation of property; 16) valuations shown on a GIS map; 17) data related to property; 18) changes in tax legislation.
Exercise 8. Match the pairs of synonyms of the following words.

1) building

a) supplementary 
2) information 
b) institution
3) to manage

c) house
4) organization 
d) facts 
5) major

e) question
6) to analyze

f) main
7) to develop

g) health-improving
8) query

h) to examine 
9) additional

i) to administer
10) recreational
j) to evolve 
Exercise 9. Make the words partnerships of the words given below using the text and translate them into Russian.
1) to compute 
a) records 
2) first digital 
b) coordinate systems
3) real estate 

c) land valuation
4) local 

d) cadastral maps 
5) buildings' 

e) data model
6) real property 
f) appraisal of real property
7) land parcel 
g) center points 
8) to perform 

h) value zones 
9) reevaluation 
i) change in ownership 
10) to reflect 

j) of property values
Exercise 10. Translate the following sentences into English.
1. Государственное предприятие «Центр регистров» произвело цифровые карты  стоимостных зон посредством ArcInfo®.
2. Записи недвижимого имущества в Литве являются важным компонентом единой информационной системы.
3. Тридцать три уровня базы данных включают информацию об административных границах, топографических объектах, адресных точках и землеустроительных картах. 
4. Географическая база данных обеспечивает стандартизированный метод разработки и обмена.  
5. Чтобы вычислить масс-значение собственности используется современная система оценки.
Exercise 11. Read and translate the following sentences into Russian paying attention to the Participle I.

1. I will get the house looking nice. 2. While being examined, the boy could not help crying. 3. Having prescribed the medicine, the doctor went away. 4. While using a needle, be careful not to prick your finger. 5. I had the waiter bringing me tea. 6. Being ill, she could not go to school. 7. The first rays of the rising sun lit up the top of the hill. 8. Having been shown the wrong direction, the travellers soon lost their way. 9. The situation became so disconcerting that we all were at a loss. 10. Bill raised his head as if listening to something. 11. I shall have you swimming in a week. 12. He was seen driving the car. 13. Judging by this finding, the information is correct. 14. The research being carried out is of great importance.
Exercise 12. Read the following text and translate it in written with the help of a dictionary.
Valuation and Taxation Systems

Valuation and taxation systems based on land records are key contributors to economic wellbeing. Real property value is used to raise capital for building infrastructure, purchasing additional property, starting businesses, and maintaining other capital-intensive activities. 
Internet GIS makes parcel information and maps readily available to the public, businesses, and other agencies. By linking maps and legal descriptions to landownership records, GIS provides an efficient method for identifying fraudulent claims or errors in land recording. 
A GIS-based work flow that uses the topology tools in ArcGIS helps eliminate errors resulting from overlapping boundaries, incomplete parcel descriptions, and other discrepancies in land records.
A European multipurpose cadastre may include fiscal cadastre (for tax reference), legal cadastre (title registry), planning cadastre (city planning), and so forth. Common denominators in these types of cadastres are the unambiguous identification of spatial property and a standardized numbering scheme that is uniformly referenced. 
This identification method allows different vertical application areas, such as taxation, legal, and planning offices, to refer to the same real property. 
Thus, when the fiscal cadastre promulgates a change on the tax record of a specific parcel, a GIS map shows the tax information changes on the same parcel for the legal cadastre.
UNIT 9
GIS for Multipurpose Cadastres
Exercise 1. Read and memorize the following words and word combinations.
Cyprus ['saɪprəs] – Кипр (островное государство в восточной части Средиземного моря)
Department of Lands and Surveys [dɪ'pɑːtmənt əv lændz ənd 'sɜːveɪz] –Департамент земель и геодезической службы
operate ['ɔpəreɪt] – производить
multipurpose [ˌmʌltɪ'pɜːpəs] – комплексный
partially ['pɑːʃəlɪ] – частично
on a computerized basis [ɔn ə kəmpju͟ːtəraɪzd 'beɪsɪs] – с использованием вычислительной техники
graphic record ['græfɪk 'rekɔːd] – графическая запись
utilities [juː'tɪllətɪz] – коммунальные службы
resurvey[rɪ'sɜːveɪ] – повторная геодезическая съемка
fixed boundary coordinate cadastre system [fɪkst 'baundərɪ kəu'ɔːdɪnət kə'dæstə 'sɪstəm] – фиксировання граница координатно-кадастровой системы
Cyprus Integrated Land Information System (CILIS) – Кипрская Комплексная Земельная Информационная Система
spatial ['speɪʃəl] – пространственный;
repository [rɪ'pɔzɪtərɪ] – хранилище
underpin [ˌʌndə'pɪn] – лежать в основе
framework ['freɪmwɜːk] – структура, система
reference system ['refərəns 'sɪstəm] – система отсчета
continuous [kən'tɪnjuəs] – непрерывный, сплошной
cadastral map base [kə'dæstrəl mæp beɪs] – база кадастровых карт
support [sə'pɔːt] – обеспечивать
thematic overlay [θɪ'mætɪk 'əuvəleɪ] – тематический рисунок, схема на кальке (для работы с топографической картой)
seamless ['siːmləs] – непрерываемый
relational [rɪ'leɪʃənəl] – реляционный
Environmental Systems Research Institute – Институт исследования систем окружающей среды
computer-aided design [kəm'pjuːtə eɪdɪd dɪ'zaɪn] – автоматизированное проектирование
valuation assessment [ˌvælju'eɪʃən ə'sesmənt] – стоимостная оценка 
expedite ['ekspɪdaɪt] – быстро выполнять
requisition order – реквизиционное постановление
acquisition order – заявка на приобретение
ownership deed ['əunəʃɪp diːd] – право собственности
ownership title ['əunəʃɪp 'taɪtl] – титул собственности
planimetrics [plænɪˈmetrɪks] – планиметрия
orthophoto [ɔːˈθəuˌfəutəu] – ортофотоснимок
satellite imagery [ˈsætɪlaɪt ˈɪmɪʤərɪ] – спутниковое изображение, спутниковая съемка
flood delineation [flʌd dɪˌlɪnɪ'eɪʃən] – определение границ затопления
land cover [lænd ˈkʌvə] – земной покров, земельный покров
fiscal register [ˈfɪskəl ˈreʤɪstə] – фискальный регистратор
legal cadastre ['liːgəl kə'dæstə] – юридический кадастр
hydrography [haɪ'drɔgrəfɪ] – гидрография
quality assurance tool ['kwɔlətɪ ə'ʃuərənts tuːl] – инструмент обеспечения качества
Exercise 2. Read and translate the following text.

The Cyprus Department of Lands and Surveys (DLS) operates multipurpose cadastres partially on a manual and partially on a computerized basis. The department records a considerable amount of land-related data. Cadastral plans are widely used as a fundamental graphic record by a wide range of agencies. Information about development, utilities, land use, water resources, geology, and even statistical data for population, industry, agriculture, and planning are recorded on, or closely related to, the cadastral plans. 
The DLS is performing a systematic resurvey of Cyprus and uses this data to establish a fixed boundary coordinate cadastre system. The geodatabase includes land records, cadastral plans, and topographical maps. Various business systems are being used to support the survey, registration, valuation, and management functions of the DLS. This sets up the context for developing and implementing a GIS called Cyprus Integrated Land Information System (CILIS) where all agencies with land-related activities can share available data. The survey database, the digital cadastral database, and the topographical database constitute the spatial database of CILIS. 
The survey database (SDB) stores information related to the geodetic network and survey data. The SDB is the repository of data from original source records of surveys that underpin the cadastral framework. It is also the reference system for applications that require dimensions or accurate survey coordinates. SDB contains the foundation data for the digital cadastral database (DCDB). The DCDB has been designed to provide an up-to-date, continuous cadastral map base to support cadastral mapping and the land information system functions. The database stores the current cadastral framework, thematic overlays, and topographic data in a seamless form. Spatial applications are based on ArcInfo, ArcView®, and other ESRI1 GIS products and relational database management system technology, surveying packages, and computer-aided design. 
CILIS facilitates land transactions, improves and accelerates valuation assessments, reduces duplication of land administration work among government agencies, and increases the ability of government to effectively manage state lands and expedite acquisition and requisition orders. The most detailed land records data is maintained at the parcel level by local and regional authorities. These offices use GIS to assist in the maintenance of ownership deeds and titles; planimetrics; orthophotos and/or satellite imagery; and topographic, flood delineation, land cover, and land use maps.
In general European cadastres often are multipurpose and can include a fiscal register, legal cadastre, and planning cadastre. The multipurpose cadastre provides its data for many map production tasks. The integration of survey data in GIS through the use of ArcGIS Survey Analyst has made it possible for cadastre agencies to integrate survey data, cadastre data, and other layers of spatial data (e.g., hydrography, topography, land use, and land cover). New spatial data can be added with quality assurance tools to ensure accuracy.
1ESRI (Environmental Systems Research Institute) – Институт исследования систем окружающей среды – американская компания, производитель геоинформационных систем (ГИС).

Exercise 3. Answer the following questions.

1. How does the Cyprus Department of Lands and Surveys operate multipurpose cadastres?
2. Is Cyprus Integrated Land Information System important? Why?
3. Is there any link between the survey database (SDB) and the cadastral framework.
4. What does the digital cadastral database (DCDB) include?
5. Why do local and regional authorities use GIS?
6. The use of ArcGIS Survey Analyst for integration of survey data in GIS substantially assisted cadastre agencies, didn’t it?
Exercise 4. Choose the correct words to make true sentences.
1. The DLS records a considerable amount of land-related / water-related data.
2. SDB contains the foundation data for the digital / analogue cadastral database (DCDB).
3. New spatial data is be added with quality assurance tools / equipment to ensure accuracy.
4. The most detailed land / utilities records data is maintained at the parcel level.

5. The authorities use GIS to assist in the maintenance of ownership/ quitclaim deeds.
6. The multipurpose / ground water cadastre provides its data for many map production tasks.
7. The geodatabase includes land / forest records, cadastral plans, and topographical / geomorphological maps.
Exercise 5. Match the verbs with their translation 

1) to operate 

a) относиться 
2) to record 

b) выполнять
3) to relate 

c) производить
4) to perform

d) регистрировать 
5) to establish

e) включать
6) to include 

f) устанавливать 
7) to develop

g) осуществлять 
8) to implement 
h) разрабатывать
9) to share 

i) хранить 
10) to constitute 
j) вмещать
11) to store 

k) делиться
12) to contain 
l) предназначать 
13) to design 

m) составлять
14) to provide 
n) улучшать 
15) to support 
o) ассистировать 
16) to improve 
p) обеспечивать
17) to accelerate 
q) содействовать 
18) to manage
r) объединять
19) to assist 

s) ускорять
20) to integrate 
t) управлять 
Exercise 6. Scan the text again and decide if the statements are true (T), false (F), or not-stated in the text (NS).
1. Cadastral plans are used as a fundamental graphic record by governmental agencies only.
2. Various business systems are being used to support multipurpose functions of the DLS.
3. Cyprus is an island in the Mediterranean, located south of Turkey, west of Syria and Lebanon.
4. SDB is the reference system for applications that require dimensions and survey coordinates. 
5. Spatial applications are based only on ArcInfo, and ArcView® products.
6. The most detailed land records data is maintained at the level of regional authorities.
7. ArcGIS Survey Analyst is not applied for the integration of survey data in GIS.

Exercise 7. Read the text again and find the English equivalents of the following words and word combinations.
1) комплексный кадастр; 2) в ручную; 3) различные коммерческие системы; 4) широкий диапазон; 5) создавать ситуацию; 6) земельная информационная система; 7) база данных съемки; 8) цифровая база данных; 9) геодезическая сеть; 10) размеры или точные координаты; 11) обеспечивать кадастровое картографирование; 12) геодезический пакет услуг; 13) земельная сделка; 14) сокращать дублирование; 15) землеустроительная карта; 16) кадастровое агентство.
Exercise 8. Fill in the blanks with the correct words or phrases from the box.
	Resurvey, cadastral framework, land-related, geodetic network, spatial database, planning cadastre, seamless form.


1. European cadastres often are multipurpose and can include a ___ .
2. The database stores the current ___, thematic overlays, and topographic data in a ____ .
3. The survey database, the digital cadastral database, and the topographical database constitute the ___ of CILIS.
4. The DLS is performing a systematic ___ of Cyprus. 
5. The survey database (SDB) stores information related to the ___ and survey data.
6. All agencies with ___ activities can share available data.
Exercise 9. Translate the following words and word combinations into Russian using the text.
1) agriculture; 2) geology; 3) industry; 4) statistical data; 5) population; 6) water resources; 7) registration; 8) valuation; 9) original source records of surveys; 10) topographical maps; 11) cadastral plans; 12) land administration work; 13) management functions; 14) detailed land records; 15) map production task; 16) hydrography; 17) topography; 18) land use; 19) land cover; 20) planimetrics; 21) computer-aided design.
Exercise 10. Read and translate the following sentences into Russian paying attention to the Participle II.
1. The afternoon spent at the typewriter was a happy one. 2. The boat freshly painted looked smart. 3. Nothing remained except the car bought the week before. 4. It was a story told by my sister. 5. She showed the travelers into the room reserved for them. 6. The suggestion made by the chairman was accepted. 7. The bridge seized by the enemy was re-taken by our troops. 8. Nobody saw the things kept in this box. 9. Books read in childhood seem like old friends. 10. Tied to the tree, the goat could not run away. 11. My sister likes boiled eggs. 12. A letter sent from St. Petersburg today will be in Moscow tomorrow. 13. I must have my luggage sent to the station. 14. The doors were heard shut. 15. Tom was found depressed morally.
Exercise 11. Read the following text and translate it in written with the help of a dictionary.

Environmental Systems Research Institute
Since 1969, Environmental Systems Research Institute (ESRI), a pioneer in geoprocessing tools, has been helping people solve real-world geographic problems. Today, more than 100,000 organizations around the world use ESRI® software because it uses leading ideas in technology for geographic information management. 
Many European countries are developing new strategies to improve cadastre management. Geographic information system (GIS) technology offers cadastres a method of quickly accessing and producing maps, leveraging database information, and automating enterprise work processes. 
Because ESRI's GIS software is an open system that conforms to information technology standards, it adapts to a variety of cadastre systems and responds to endless combinations of requirements and operations. The vocation of the cadastre for all countries has become multipurpose: serving administrative mandates, maintaining an up-to-date database, assigning values for taxation, calculating subsidies, addressing rural development and agrarian management, and providing products and services to citizens and companies. GIS helps land information agencies fulfill a variety of these services, from producing specialized maps to providing complex schemes for integrating and delivering spatial data services under the modern mode of e-government.
ESRI continues work with the international community in defining data standards. For European cadastres to work in harmony with agencies within their own nations and to integrate projects on the international level, an adherence to standards in database design and GIS is needed. This supports interoperability of information systems so that nations can leverage the value of geospatial databases for policymaking, cost-effectiveness, workflow improvement, and service.
TEXTS FOR SUPPLEMENTARY READING 
Text 1
Land Information Systems
Interest in computer-based systems is great, and so is the variety of systems. That means that in the near future a great many new private, local and governmental systems will be established. Without specific coordinating activities, these systems will be compatible and linked to one another to a limited degree. Land information systems (LIS) should be coordinated by the government. 
The government must determine the functions of the systems: which department ought to be responsible for certain types of information and for certain databases; how the exchange of information among different departments should be organized; and how can information best be made available for planning and management. Government support is also necessary with regard to standardization of procedures and terminology.

A natural way to organize the data management is the “nodal” approach. It is characterized by the establishment of major databases as primary nodes within the LIS framework, thus centralizing systems with strong interrelationships. These primary nodes act as communications hubs for secondary, dependent systems serving individual applications and located on comparatively minor, peripheral databases. The secondary databases on the other hand may well be developed by local or private organizations.
Text 2

Land Administration and Sustainable Development
With great pace of growth in world societies in last decades managing and administering them is getting more and more complicated. That’s why many of developed countries and far seeing government thought of new systems of management with high accuracy and technology to be informed of different parts of their society and to be able to response to the needs more efficiently and as soon as possible. 
Land administration systems (LAS) are about addressing these problems by providing a basic infrastructure for implementing land related policies and land management strategies to ensure social equity, economic growth and  environmental protection. A system may involve an advanced conceptual framework supported by sophisticated ICT1 models as in many developed countries; or it may be through very fragmented and basically analogue approaches that are found in less developed countries. Cadastre has a very important role in Land Administration and Land Management, it acts as a link between land management and the government. 
Cadastre gives us a remarkably efficient tool to combat environmental decline, poverty and other social problems by providing reliable and usable land information which acts as a pedestal for a society to achieve sustainable development. Here we review a summary of land development paradigm which was presented by mentioned authors in the book “Land administration or sustainable development”.
Cadastre has a very important role in Land Administration and Land Management, it acts as a link between land management and the government. Cadastre gives us a remarkably efficient tool to combat environmental decline, poverty and other social problems by providing reliable and usable land information which acts as a pedestal for a society to achieve sustainable development. Here we review a summary of land development paradigm which was presented by mentioned authors in the book “Land administration for sustainable development”.
1ICT [ˌaɪ.siːˈtiː] (Information and Communication Technologies) – информационно-коммуникационные технологии 
Text 3

The Role of the Cadastre

The International Federation of Surveyors defines a cadastre as a parcel based and up-to-date land information system containing a record of interests in land (e.g. rights, restrictions and responsibilities). It usually includes a geometric description of land parcels linked to other records describing the nature of the interests, ownership or control of those interests, and often the value of the parcel and its improvements. 
It may be established for fiscal purposes (valuation and taxation), legal purposes (conveyancing), to assist in the management of land and land-use planning (planning and administration), and enables sustainable development and environmental improvement. 

The cadastral infrastructure includes a unique identification of the land parcels deriving from the cadastral surveys. The cadastral identification is then seen as the core component of any land information system. It is argued that within the next ten years such land information systems will form an integral part of a model of our manmade and natural environment. The model will build on the core cadastral and topographic data sets which will be complete on a country wide basis and kept up-todate. 
A vision for the future role of the cadastre in a global land management perspective should reflect this scenario of IT development. This means that the cadastral systems must provide adequate information on the land parcels to be presented in a variety of interfaces. 
The design and maintenance of cadastral systems must reflect this multipurpose use. A cadastral vision of the future, as presented in the UN Bogor Declaration 1996, is to: “develop modern cadastral infrastructures that facilitate efficient land and property markets, protect the land rights of all, and support long term sustainable development and land management”.
Text 4
The Planning Concept
The system of Planning Control is based on the principle of framework control, in which plans must not contradict the planning decisions at higher levels. The county councils carry out regional planning with emphasis on the regional infrastructure and the sectoral interests of the countryside. The municipal councils are responsible for municipal planning with emphasis on the local issues and the function and development of the urban areas. The municipal councils are also responsible for the legally binding detailed planning of specific neighbourhood areas, and for the granting of building permits that serve as a final Αcontrol-plug1 in the system. The Minister for the Environment can influence the planning at regional and local levels through, national planning directives and public information. 

The system of planning control is supported by a number of the sectoral land-use acts such as the Agricultural Holdings Act, the Environmental Protection Act, and the Nature Protection Act. The sectoral land-use provisions are managed by the county and municipal authorities on the basis of sectoral land-use programmes that also form the basis for comprehensive planning at regional and local level. 

Furthermore, the system of planning control is supported by appropriate and updated Land-Use Data Systems, such as the Cadastral Register, the Land Book, and the Building and Dwelling Register. These registers are organised to form a network of integrated subsystems and are connected to the cadastral and topographic maps.
1 Αcontrol-plug [əkən'trəul plʌg] – элемент управления-разъем
Text 5

The Planning Concept

In our highly connected world, land has become a global commodity. However, systems that support land transactions at a global level are incomplete, lack transparency and remain largely disconnected. As part of the continuing dialogue on Cadastre 2034, the authors ask the question: Is a globally connected cadastre possible?

The term ‘land’ has global resonance; however, agreement on what constitutes ‘land’ is far less certain. Are buildings included? What about the water, carbon, and minerals? Who can ‘own’ it? Can I mortgage my land? Different countries devise different answers to these questions. To operationalise the answers, many make use of land markets – although others do not, and many cannot. Nevertheless, markets are seen as a way of creating more stable and viable communities by enabling the efficient transfer of ‘land’ from one party to another. 
Most land transactions occur in domestic, national land markets. However, many parties are now looking beyond their borders. Indeed, international land trading is burgeoning: governments, businesses and citizens from various countries, whether rich or poor, are now actively engaged as buyers and sellers in global land deals. 
Global transactions and trade are increasing for many reasons: improved trade agreements, increased global demand for food and commodities, the relative ease in transporting goods and services around the world and, of course, the huge advances in information and communication technology. Basically, it is easier to transact in the global market than ever before: land is increasingly a global commodity. 
Such foreign investment in land is not new: international companies have been investing for some time in commercial development, housing and mineral exploration, and more recently agriculture too. However, concerns about securing future access to resources and commodities – especially energy, raw materials and food – are prompting countries to look beyond their own borders. In addition, policies such as the promotion of biofuel have had a significant impact on international land acquisitions: they encourage agricultural investment and enterprises in biofuel production rather than food production.
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