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Abstract

The Shandong Plain plays a key role in the national grain security strategy. High-standard farmland water conservancy facilities
can operate stably and effectively over the long term, which is crucial for achieving modernization in agriculture. Currently, the
management and maintenance of these facilities face three practical challenges: traditional operation and maintenance models place
significant financial pressure on the government; the coverage of intelligent upgrades is not extensive; and cross-regional coordination
mechanisms are not yet well-established. It is worth exploring an innovative approach that integrates ‘government guidance, market
operations, and farmer participation.” By leveraging digital monitoring to support facility management, establishing differentiated
investment mechanisms, and cultivating specialized management entities, practical solutions can be provided to operational
challenges and enhance agriculture’s risk resilience.
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