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Abstract: Knowledge graphs, due to their openness, flexibility, and strong interoperability, have significant application value in solving
various social governance problems. Currently, community governance faces frequent resident demands and low processing efficiency,
primarily due to the lack of systematic analysis and effective cross—departmental coordination mechanisms. To address this issue, this
paper proposes a new method for constructing contextual knowledge graphs to improve community governance efficiency. First, by
fine—tuning a pre—trained model, key governance elements are efficiently extracted from a small amount of labeled data, significantly
improving data processing efficiency. Second, by combining causal chain analysis of risk with spatiotemporal dimensions, a new
community governance ontology (CGO) model is constructed, which provides a structured semantic framework for the contextual
knowledge graph. Based on this, the constructed contextual knowledge graph (CKG) integrates spatial-temporal information and inference
rules, enabling precise risk—cause analysis and emergency severity prediction, while supporting intelligent decision—-making inference
and visualization queries. Experimental results show that the constructed contextual knowledge graph has strong spatial-temporal
interoperability and inference capabilities, significantly enhancing the intelligence level and governance efficiency of community
governance.
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Fig.1 Main concepts and associations of risk causal chain
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Fig. 2 Main concepts and associations of causal analysis knowledge
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Fig. 3 Key concepts and relationships of decision-making governance knowledge
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Table 1 Risk causal reasoning rules
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Fig.7 Construction process of contextual knowledge graph
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Table 3 Model extraction capability assessment
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Fig.9 Describes the constraints of the collaborative network
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PREFIX rdf: <http://www.w3. org/1999/02/22-rdf-syntax—ns#>
PREFIX cgo: <http://example. org/resource/vocab/>
SELECT DISTINCT ?s
WHERE {
?s rdf:type cgo:diff .
?s cgo: HFHIR 77
}
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Fig. 10 Querying empty events
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select distinct ?riskName ?eventDes ?conseDes
where{ ?hazard geo:BiB4FK “iigh”. where {
2hazard geo:fFEMBE ?risk.
?risk geo: MEE 4K ?riskName.
2event geo: M[fitfilR ?risk.
2event geo: Jif}-4iiiR ?eventDes.
2event geo: ‘FH ?consequence.
2consequence geo: Jii il ?conseDes. }

select distinct ?timeName ?placeName

?appeal geo:¥FR%4i‘S ”J22021020600314”.
?appeal geo:fIi{EHl ?place.

Qactivity geo: KZEWf[A] ?time.

?time time:inXSDDateTime ?timeName.
?place gn:name ?placename

select distinct ?activityNa ?resourceNa
where {

Pparticipant geo:ZY5HUEA LA,
?participant geo:#E{T ?activity.
Qactivity geo:Z 5 #1554 QactivityNa.
?participant geo:{diJfl ?resource.

?resource geo: ¥4 ?resourceNa
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Fig. 11 Expression ability analysis
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Fig. 13 Analysis of risk field extraction capability
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