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ɍɺ ʈɲʂɲɻʅɸʂʋɷɶɺ ʅɸɾ ʔɿʆʁɾɸ ʁʑɼɸ˕

W˪e shape our buildings, and afterwards, our buildings shapeus˫
(Churchill, 1944)



ɍɺ ʈɲʂɲɻʅɸʂʋɷɶɺ ʅɸɾ ʔɿʆʁɾɸ ʁʑɼɸ˕

˪µÙ ĚëÀēÙ ĆĥĖ ġĆĆúĚ ÀĀÓ ġëÙĖÙÀæġÙĖ ĆĥĖ ġĆĆúĚ ĚëÀēÙ ĥĚ˫
(John Culkin , 1964)



ɉɺ ˣɲɾɲɵʆʑɽɶɾɶʃˤ ʅɶʈɾʀɼʀɴʋɶʃ

Smartphones

Cloud / Fog Computing

Internet of Things (IoT)

Big Data Analytics / Machine Learning

Earth Observation

GIS/ BIM

Distributed Ledger Tech / Smart Contracts

Ɍɽʋɻʂʆɾʄɸ ʄʆʄɻɶʆʒɾˋ Ɇɲɷɺɻʕ Ɏɺʀɹʔʅɸʄɸˋ Ȼʎɿɸʄɸ
ʆʁʀɼʀɴɺʄʅɺɻʕʃ ɺʄʈʎʀʃˋ Ȼʎɿɸʄɸ ʅɲʈʎʅɸʅɲʃ
ɲɾʅɲɼɼɲɴʕʃ ʁɼɸʂʀʇʀʂɺʒɾ, Ȼʁʀɻʔɾʅʂʊʄɸ



ɍɺ ʈɲʂɲɻʅɸʂʋɷɶɺ ʅɸɾ ʔɿʆʁɾɸ ʁʑɼɸ˕

UK Department for Business, Innovation and Skills:ζʁʽ ʷ˅ˎˉ˄ʶˌ ˉˈ˂ʶʽˌ ʶʾ˄ʰʽ 
˃ʽʰ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ˍʾ ʷ˄ʰ ˋˍʰˍʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰ ˈˉˇˎ ʹ ʰˎ˅ʹ˃ʷ˄ʹ ʶ˃ˉ˂ˇˁʺ 
ˉˇ˂ʽˍ˗˄Σ ˇʽ ˎˉˇʵˇ˃ʷˌΣ ˍˇ ˁˇʽ˄˖˄ʽˁˈ ˁʶ˒ʱ˂ʰʽˇ ˁʰʽ ˇʽ ˕ʹ˒ʽʰˁʷˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ 
ˁʱ˄ˇˎ˄ ˍʽˌ ˉˈ˂ʶʽˌ ˉʽˇ ʸ˖˄ˍʰ˄ʷˌΣ ʰ˄ʻʶˁˍʽˁʷˌ ˁʰʽ ˁʰ˂ˏˍʶˊʰ ʰ˄ˍʰˉˇˁˊʽ˄ˈ˃ʶ˄ʶˌ ˋʶ 
ˉˊˇˁ˂ʺˋʶʽˌηΦ

IBM: ɶ ʷ˅ˎˉ˄ʹ ˉˈ˂ʹ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʲʷ˂ˍʽˋˍʰ ˈ˂ʹ ˍʹ ʵʽʰˋˎ˄ʵʶʵʶ˃ʷ˄ʹ 
ˉ˂ʹˊˇ˒ˇˊʾʰ ˉˇˎ ʶʾ˄ʰʽ ˋʺ˃ʶˊʰ ʵʽʰʻʷˋʽ˃ʹ ʴʽʰ ˄ʰ ˁʰˍʰ˄ˇʺˋʶʽˁʰ˂ˏˍʶˊʰ ˁʰʽ ˄ʰ 
ʶ˂ʷʴ˅ʶʽ ˍʽˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˍʹˌ ˁʰʽ ˄ʰ ʲʶ˂ˍʽˋˍˇˉˇʽʺˋʶʽ ˍʹ ˔ˊʺˋʹ ˉʶˊʽˇˊʽˋ˃ʷ˄˖˄ 
ˉˈˊ˖˄Φ

M. Batty(2013): ɴ˅ˎˉ˄ʶˌ ˉˈ˂ʶʽˌ Ґ  ɴ˅ˎˉ˄ˇʽ ˉˇ˂ʾˍʶˌΦ



ɉ ʈʒʂʀʃ ʊʃ ʁɼɸʂʀʇʀʂʋɲ

ɓʂɲ ɲʁɲɺʅʀʎɾʅɲɺɵʆɾɲɽɺɻʓ ɶʂɴɲɼɶʋɲʁɲʂɲɻʀɼʀʎɹɸʄɸʃ ɻɲɺ
ɲɾʓɼʆʄɸʃ ʅʀʆ ɲʄʅɺɻʀʎ ʁɶʂɺɳʓɼɼʀɾʅʀʃː

Ɂ ʁʑɼɸ ɶʋɾɲɺ ʔɾɲ ʁʀɼʎʁɼʀɻʀ ɻɲɺ ɵʆɾɲɽɺɻʑ ʄʎʄʅɸɽɲ ɽɶ ʈʊʂɺɻʕ ʆʁʑʄʅɲʄɸ

Ɋɲʂɲʅʕʂɸʄɸ Ƚɸʃ Ƚɶʊʈʊʂɺɻʕ ɲɾʓɼʆʄɸ



ɍɺ ɶʋɾɲɺ Ɋɲʂɲʅʕʂɸʄɸ Ƚɸʃ˕

Ɋɲʂɲʅʕʂɸʄɸ Ƚɸʃ: Ɂ ʄʆɼɼʀɴʕ ʁɼɸʂʀʇʀʂʋɲʃ ɴɺɲ ʅɲ ʇʆʄɺɻʓˋ ʈɸɽɺɻʓ ɻɲɺ
ɳɺʀɼʀɴɺɻʓ ʄʆʄʅʕɽɲʅɲ ʅɸʃ Ƚɸʃː

ȿɽʁɼʔɻɶɺ ʅɸɾ ʁɲʂɲɻʀɼʀʎɹɸʄɸ ɻɲɺ ɲɿɺʀɼʑɴɸʄɸ ʅɸʃ ɻɲʅʓʄʅɲʄɸʃ ɻɲɺ ʅʊɾ
ɽɶʅɲɳʀɼʒɾʅʀʆ ʇʆʄɺɻʀʎ ɻɲɺ ʅʀʆ ɲɾɹʂʊʁʀɴɶɾʀʎʃ ʁɶʂɺɳʓɼɼʀɾʅʀʃ
(Group on Earth Observations, 2017).

Ɋɲʂɲʅʕʂɸʄɸ Ƚɸʃ= 

Ⱦʀʂʆʇʀʂɺɻʔʃ̝ ȿɾɲʔʂɺɶʃ ̝ ȿʁʋɴɶɺɶʃ ʁɲʂɲʅɸʂʕʄɶɺʃ

+ 
ɽʀɾʅɶɼʀʁʀʋɸʄɸˋ ɴɶʊʈʊʂɺɻʕ ɲɾʓɼʆʄɸ ɻɲɺ ʀʁʅɺɻʀʁʀʋɸʄɸ ʅʊɾ
ʁɲʂɲʅɸʂʀʎɽɶɾʊɾ ʇʆʄɺɻʒɾ ɻɲɺ ɲɾɹʂʊʁʀɴɶɾʒɾ ʇɲɺɾʀɽʔɾʊɾ



ɍɺ ɶʋɾɲɺ Ɋɲʂɲʅʕʂɸʄɸ Ƚɸʃ˕

Åɉ ɲʄʅɶʂɺʄɽʑʃ ɵʀʂʆʇʑʂʊɾSentinel
ÅȾʀʂʆʇʑʂʀɺLandsat, SPOT, MODIS, AVHRR, Quickbird
ÅȻʄʅɶʂɺʄɽʀʋGNSS ̃ ʁʈˊGPS, Galileo, GLONASS, Beidu)
ÅɆɺɻʂʀɵʀʂʆʇʑʂʀɺ˜ʁʈˊcube satellites)

ɍʂʀʈɺɲɻʔʃ ʁɼɲʅʇʑʂɽɶʃ

ȿɾɲʔʂɺɶʃ ʁɼɲʅʇʑʂɽɶʃ

ȿʁʋɴɶɺɶʃ ʁɼɲʅʇʑʂɽɶʃ

Áɔɾɲ Ȼɶʂʀʁɼʓɾʀ˖ɶɼɺɻʑʁʅɶʂʀ ɽɶLiDARʕ ɽɸʈɲɾʕ
ɲɶʂʀʇʊʅʀɴʂʓʇɸʄɸʃ

ÁɔɾɲUAV ɽɶʁʀɼʆʇɲʄɽɲʅɺɻʑɲɺʄɹɸʅʕʂɲ ɻɲɺ ɻʓɽɶʂɲ

Áɔɾɲ ɵʋɻʅʆʀ ɽɶʅɶʊʂʀɼʀɴɺɻʒɾ ʄʅɲɹɽʒɾ
Áɔɾɲ ɵʋɻʅʆʀ ɻɲʅɲɴʂɲʇɺɻʒɾ ɲʅɽʀʄʇɲɺʂɺɻʕʃ ɽʑɼʆɾʄɸʃ
ÁɌʎʄʅɸɽɲ ɶɾʅʀʁɺʄɽʀʎ ɶʄʊʅɶʂɺɻʀʎ ʈʒʂʀʆ
ÁɆɺɲ ɶʇɲʂɽʀɴʕcrowdsourcing ɴɺɲsmartphones



ȿʇɲʂɽʀɴʔʃ ʄʅɺʃ ʁʑɼɶɺʃ

Ʉɲʅɲɴʂɲʇʕ ɻɲɺ ʁʂʀʄʅɲʄʋɲ ʅʊɾ ɲʄʅɺɻʒɾ ʀɺɻʀʄʆʄʅɸɽʓʅʊɾ

Ʉɲʅɲɴʂɲʇʕ ɹɶʂɽʀɻʂɲʄʋɲʃ ɻɲɺʆɵɲʅʀɵɺɲʁɶʂɲʅʑʅɸʅɲʃɲʄʅɺɻʒɾ ɶɵɲʇʒɾ

Ɇʀɾʅɶɼʀʁʀʋɸʄɸɻɲɺ ɽɶʅʂɺɲʄɽʑʃ ʅʀʆ ʇɲɺɾʀɽʔɾʀʆ ʅɸʃ ɲʄʅɺɻʕʃ ɹɶʂɽɺɻʕʃ ɾʕʄʀʆ

Ʉɲʅɲɴʂɲʇʕ ʅʀʆ ɲʄʅɺɻʀʎ ʆɵʂʀɼʀɴɺɻʀʎ ɻʎɻɼʀʆ

Ɋɲʂɲʅʕʂɸʄɸ ɻɲɺ ʁʂʑɴɾʊʄɸ ɽɶʅɲɳʀɼʒɾ ʅɸʃ ʁʀɺʑʅɸʅɲʃ ɲʔʂɲ

ȼɶɼʅɺʄʅʀʁʀʋɸʄɸ ʅɸʃ ɵɺʓʈʆʄɸʃ ȻɊȿ ʄʅɺʃ ʁʑɼɶɺʃ

Ɋɲʂɲʅʕʂɸʄɸ ʅʊɾ ɽɶʅɲɳʀɼʒɾ ɲʄʅɺɻʒɾ ʈʂʕʄɶʊɾ ɴɸʃ

Ɋʂʑɴɾʊʄɸ ɲɻʂɲʋʊɾ ɻɲɺʂɺɻʒɾ ʇɲɺɾʀɽʔɾʊɾˋ ɲɾɹʂʊʁʀɴɶɾʒɾ ɻɲɺ ʇʆʄɺɻʒɾ ɻɲʅɲʄʅʂʀʇʒɾ ɻɲɺ
ʔɴɻɲɺʂɸ ʁʂʀɶɺɵʀʁʀʋɸʄɸ



ȿʇɲʂɽʀɴʔʃ ʄʅɺʃ ʁʑɼɶɺʃ

Ɋɲʂɲɻʀɼʀʎɹɸʄɸ ɶɿʔɼɺɿɸʃ ɽɶɴʓɼʊɾ ɲɾɲʁʅʆɿɺɲɻʒɾ ʔʂɴʊɾ

Ʉɲɹʀɵʕɴɸʄɸ ɲʄʅɺɻʒɾ ɻɲɼɼɺɶʂɴɶɺʒɾ

ȿɾʅʀʁɺʄɽʑʃ ɶʆʓɼʊʅʊɾ ʁɶʂɺʀʈʒɾ ˜ʄɶɺʄɽʀʋˋ ɻɲʅʀɼɺʄɹʕʄɶɺʃˋ ʁɼɸɽɽʎʂɶʃˋ ʓɾʀɵʀʃ ʄʅʓɹɽɸʃ
ɹʓɼɲʄʄɲʃˋ ʁʆʂɻɲɴɺʔʃ˝ ɻɲɺ ɶɻʅʋɽɸʄɸ ʂʋʄɻʀʆ

ȼɺʒʄɺɽɸ ɵɺɲʈɶʋʂɺʄɸ ɲʁʀʂʂɺɽɽʓʅʊɾ

Ɋɲʂɲɴʊɴʕ ʅʂɺʄɵɺʓʄʅɲʅʊɾ ɲʄʅɺɻʒɾ ɽʀɾʅʔɼʊɾ

Ɋɲʂɲʅʕʂɸʄɸ ɻɲɺ ɳɶɼʅɺʄʅʀʁʀʋɸʄɸ ɵɺɻʅʎʊɾ ɳɺʒʄɺɽʊɾ ɽʔʄʊɾ ɽɶʅɲʇʀʂʓʃ



Ɇɺɲ ˣʈʂʆʄʕ ɶʁʀʈʕˤ ʈʊʂɺɻʒɾ ɵɶɵʀɽʔɾʊɾ

ɍʀEuroGEOSSɶʋɾɲɺ ʅʀ ȿʆʂʊʁɲʌɻʑ ʁɲʂʓʂʅɸɽɲ ʅʀʆ ˣGlobal Earth 
Observation System of Systemsʕ (GEOSS).Ɍɻʀʁʑʃˊ ɸ ʄʆɴɻʔɾʅʂʊʄɸ ʑɼʊɾ
ʅʊɾ ɶʆʂʊʁɲʌɻʒɾ ɵɶɵʀɽʔɾʊɾ Ɋɲʂɲʅʕʂɸʄɸʃ Ƚɸʃ ʆʁʑ ɽɺɲ ɶɾɺɲʋɲ ʁɼɲʅʇʑʂɽɲː

To Copernicus ɶʋɾɲɺ ʅʀ ɽɶɴɲɼʎʅɶʂʀ ʁʂʑɴʂɲɽɽɲ Ɋɲʂɲʅʕʂɸʄɸʃ Ƚɸʃ
ʁɲɴɻʀʄɽʋʊʃː

ɉɺ ɵʀʂʆʇʑʂʀɺSentinel ɲɾɲɽʔɾɶʅɲɺ ɾɲ ʇʅʓʄʀʆɾ ʅʀʆʃ ʶʴ ʔʊʃ ʅʀ ʶʴʷʴ, 
ɶʁɺʅʂʔʁʀɾʅɲʃ ʅɸɾ ʁɲʂɲʅʕʂɸʄɸ ʄɶ ʄʈɶɵʑɾ ʁʂɲɴɽɲʅɺɻʑ ʈʂʑɾʀː

ɍʀERA- PLANET ɽɶʅɲʅʂʔʁɶɺ ʅɲ ɵɶɵʀɽʔɾɲ Ɋɲʂɲʅʕʂɸʄɸʃ Ƚɸʃ ʄɶ ɶʂɴɲɼɶʋɲ
ɼʕʉɸʃ ɲʁʀʇʓʄɶʊɾ ʁʀʆ ʆʁʀʄʅɸʂʋɷʀʆɾ ɵʂʓʄɶɺʃ ɴɺɲʔɿʆʁɾɶʃ ʁʑɼɶɺʃ ɻɲɺ
ɵɺɲʈɶʋʂɺʄɸ ʁʂʒʅʊɾ ʆɼʒɾ ɻɲɺ ʇʆʄɺɻʀʎ ʁɶʂɺɳʓɼɼʀɾʅʀʃː

ɍʀEO4SDɶʋɾɲɺ ʁʂʊʅʀɳʀʆɼʋɲ ʅɸʃESA ɽɶ ʄɻʀʁʑ ʅɸ ɽɶɴɺʄʅʀʁʀʋɸʄɸ ʅɸʃ
ɶʇɲʂɽʀɴʕʃ ʅʊɾ ɵɶɵʀɽʔɾʊɾ Ɋɲʂɲʅʕʂɸʄɸʃ Ƚɸʃ ʄʅɸ ɳɺʒʄɺɽɸ ɲɾʓʁʅʆɿɸː



ɍɺ ɶʋɾɲɺ ȽɌɊ ˜GIS);

ɍɲ ȽɌɊ ɶʋɾɲɺ ʄʆʄʅʕɽɲʅɲˊ
Áɲʁʀɹʕɻɶʆʄɸʃ ̪ ɵɺɲʈɶʋʂɺʄɸʃ
Áɲɾʓɼʆʄɸʃ
Áɻɲɺʀʁʅɺɻʀʁʀʁʀʋɸʄɸʃ

ɴɶʊʈʊʂɺɻʒɾɵɶɵʀɽʔɾʊɾː

Geodatabase DBMS Geoprocessing Tools Mapping UI



ɍɺ ɶʋɾɲɺ ȽɌɊ ˜GIS);

John Snow (1854):
Ɍʆʄʈɶʅʋɷɶɺʈʊʂɺɻʓʅɲ ɻʂʀʎʄɽɲʅɲ ʈʀɼʔʂɲʃ
ɽɶ ʅɸ ɹʔʄɸ ʅʊɾ ɵɸɽʑʄɺʊɾ ɲɾʅɼɺʒɾ ɾɶʂʀʎ
ʄʅʀ Ʌʀɾɵʋɾʀː

ɔɾɲʆʄɽɲ ɴɺɲˊ
Á ȿʁɺɵɸɽɺʀɼʀɴʋɲ
Á (Ƚɶʊ̋ʈʊʂɺɻʕ ɲɾʓɼʆʄɸ



Commercial vs FOSS GIS
Ȼɾʀɺɻʅʓvs Ʉɼɶɺʄʅʓ Ⱦɶɵʀɽʔɾɲ

VS



Urban Atlas +

Ɍʆɾɶʂɴɲʄʋɲ ʅɸʃ ɊʀɼʊɾɺɻʕʃGISAT ɻɲɺ ʅɸʃESA

Ɂ ʁɼɲʅʇʑʂɽɲUrbanAtlas+ (land.copernicus.eu/
local/urban - atlas)ɶʄʅɺʓɷɶɺ ʄʅɸɾ ɶɿɶʂɶʎɾɸʄɸɵɶɵʀɽʔɾʊɾ ʁʀʆ
ɲʇʀʂʀʎɾ ʅɸɾɲʄʅɺɻʕ ɲɾʓʁʅʆɿɸʄɶ ʄʆɾɵʆɲʄɽʑ ɽɶ
ɻʀɺɾʊɾɺɻʀʀɺɻʀɾʀɽɺɻʓ ɵɶɵʀɽʔɾɲː

Ⱦʎʀ ʄɶʅ ɵɶɵʀɽʔɾʊɾˊ2006ɻɲɺ2012ɴɺɲ ʁʓɾʊ ɲʁʑ ʷʴʴ ɶʆʂʊʁɲʌɻʔʃ
ʁʑɼɶɺʃ ʄɶ ɻɼʋɽɲɻɲ1:10,000.

ɍʆʁʀʁʀɺɸɽʔɾʀɺ ɵɶʋɻʅɶʃ ɴɺɲˊ
Á Ȼʄʅɺɻʕ ɽʀʂʇʕˋ ʁʆɻɾʑʅɸʅɲˋ ɵɺʓʈʆʄɸ
Á ȿɵɲʇʀɻʓɼʆʉɸɻɲɺ ʈʂʕʄɶɺʃ ɴɸʃ
Á Ȼʄʅɺɻʑ ʁʂʓʄɺɾʀ
Á Ɋɼɸɹʆʄɽɺɲɻʓ ɵɶɵʀɽʔɾɲ
Á ɉɺɻʀɾʀɽɺɻʓ ɵɶɵʀɽʔɾɲ
Á Ɋʀɺʑʅɸʅɲ ɷʊʕʃ
Á ȼɺʀʁʀɺɻɺɼʑʅɸʅɲ όʰˉˈ GISAT)


