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Figure 1 Technique framework of geographical knowledge graph
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Figure 2 Geographical knowledge elements and their functions
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Figure 3 Knowledge representation model of geographical entities
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Figure 4 Knowledge representation model of geographical relations
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A T b BTV R (B S SRR AE R AL A AT A g, B IR0 23 (B 4 & — D) A7 A AN
RIEHIFEASA . AL, FIURUE BARSE T HY T AR AR R RO ZA . BRI, AN e T B 0
PR AL LR T AT 1 2R R R PR 1, AR 2 T 7 27 42 R R R A R ) R ACHE M B e . —
S DA HIR B i sk s B T Ot BRI AEAE B SR 4, DL O AR 5 8 AN S AR )
JEME. DRI, B <SR IEAN AR BN SO B AR R 5 A 1) AR =R A TR N2 A e Rk
SR Z B —Fh % &R, Bl <Jb st b E B EER, (HR, AR Rk <dbnt & < 178 E R
RAEME KR (LA B, . GDP %),

4.3.2 “HIE - XFR” PHBIIRERR

2% R R R B RN RIA R, PO RE T ol R - kAR HH B AR BRI E AL 5 X
BICKH (WA 1, KR, WA 2) W=JudBa, Hrp a0 wf DR B S . B Seik . P
o /MO SR AL (BLAEITIE L 2RI JRIEAATON), R AR FORHIE SRR AR A G

1025



T T TG AR N AR AR A MR R R R A T

0634057 km?
1.354
billion .
s Terrj toria] 5 rea
2,

P
20.693
million
38°56'N
Legend :

‘ Geographical concept O Geographic entity: country

‘ Geographic entity: city O Attribute value == Relation
5 THE “SEfR — K& BHIEAIREEREG]

Figure 5 A sample of a geographical knowledge graph based on “entity-relation”
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Abstract Geographical knowledge is the cognitive result of human beings on the spatial distribution, evolution,
and interaction of geographical phenomena or things. At present, there is a common phenomenon, i.e., “mass of
data, information explosion, and hard to find knowledge” in geographic information services in the context of big
data. The geographic knowledge graph (GeoKG) is a knowledge-based system that uses the semantic network to
describe geographic concepts, entities, and their relations. It has application prospects in geographic knowledge
understanding, geological problem solution, as well as spatiotemporal prediction and decision-making. In addition
to the characteristics of general knowledge, geographic knowledge also has specific characteristics of spatiotemporal
and geoscience mechanism. Therefore, the construction and applications of GeoKGs have both generality and
certain professional specialty. Based on the spatiotemporal characteristics of geographic knowledge and the
structure of knowledge graphs, we propose a method for GeoKG construction that considers the characteristics
of time and space. Firstly, we describe the basic ideas and technical processes of GeoKG construction and
briefly explain the main research contents of geographic knowledge acquisition, geographic knowledge abstraction
and representation, as well as geographic knowledge organization and management. Secondly, based on the
analysis of basic questions answered by geography, we summarize and abstract geographic knowledge elements and
then explore a geographic knowledge representation model with three levels of “geographical concepts-geographic
entities-geographical relations” to describe semantic units of geographical knowledge and their logic relations.
Finally, the spatiotemporal features are assumed as the basic conditions, and based on the statuses of geographic
entities, we propose a formal method based on “process-relation” to represent the evolution process of geographic
entities and complex geographic relations. In conclusion, our results can effectively solve the basic problems
of GeoKG construction, which are crucial for the acquisition, fusion, reasoning, and application of geographic
knowledge. Furthermore, it can be extended in geoscience fields such as geology, environmental science, and
meteorology, and has the prospects for the promotion of geoscience knowledge services.

Keywords geographical entity, spatio-temporal feature, geographical knowledge representation model, geo-
graphical knowledge formalization, geographical knowledge graph
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