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H2O Datatech Why this matters
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Flood risk is rising — and urban impacts are severe
We focus on earlier, more accurate warnings and actionable inundation insights.

RM 6.1B
Estimated losses from Dec 2021 floods

~400,000
Evacuations required (reported)

~50
Lives lost (reported)

These figures highlight the need for earlier, clearer alerts and location-specific 
decision support.

National-scale deployment, basin-by-basin rollout

Output: alerts + inundation hotspots + confidence level



H2O Datatech Problem: warning quality and readiness gaps
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Today’s gaps reduce lead time and trust
The challenge calls for an integrated, real-time prediction and warning capability.

Low forecast accuracy

Legacy forecasting approaches struggle 
to reliably predict flood events across 
locations and conditions.

What this causes:

• Higher false alarms
• Missed events

Late warnings

Many alerts are issued too close to flood 
onset, limiting evacuation and response 
effectiveness.

What this causes:

• Limited response time
• Evacuation delays

Data gaps & fragmentation

Telemetry outages, maintenance issues, 
and siloed datasets hinder consistent, 
end-to-end situational awareness.

What this causes:

• Broken data flows
• Limited coverage



H2O Datatech Solution overview
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Two-stage AI: from rainfall → streamflow → inundation → alerts
Designed for real-time operations and scalable rollout.

Multi-source data
Met + gauges + terrain

land use + drainage + remote sensing 
+ IoT + citizen reports

Stage 1
Streamflow forecasting

(ML regression)

Stage 2
Inundation prediction

(ML classification)

Action
Dashboards + alerts

confidence & hotspots

Key features

• Location-specific warning outputs
• High-resolution hotspot maps
• Works despite partial telemetry outages
• Confidence scoring for decisions

Cloud-native • API-first • Secure-by-design



H2O Datatech Two-stage ML engine
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Better predictions through a staged design
Stage 1 predicts streamflow; Stage 2 predicts inundation risk and spatial hotspots.

Stage 1 — Streamflow forecasting

Inputs

Rainfall, climate signals, land use / land cover, soil variables

Model

Multi regressor (cross-validated)

R² ≈ 0.75

Stage 2 — Inundation prediction

Inputs

Streamflow + terrain, land surface, drainage context → flood/no-
flood + hotspots

Model

Multi classification + ensemble 

Recall 0.85 F1 0.69

Why two stages? It decouples hydrology from spatial impact—improving robustness when telemetry is incomplete and enabling fine-grained inundation 
outputs.



H2O Datatech Data integration layer
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Multi-source data fabric for real-time flood intelligence
Ingest • quality-check • fuse • serve (APIs) • monitor.

Data sources

• Meteorology: rainfall forecasts, nowcasts, radar (where available)

• Hydrology: rainfall + river-level gauges, streamflow histories

• Geospatial: DEM/terrain, land use/land cover, soil & satellite remote sensing and 
catchment attributes

• Urban infrastructure: drainage networks, critical assets, roads

• IoT telemetry rain/level sensors 

• Citizen signals: reports/photos + anomaly flags (validated)

Ingestion → QA/QC → Feature store → Model inference → Alerts/APIs

ETL-pipeline-ready (optional)

Supports API integration with IoT device 
ingestion, plus existing weather and hydrology 
gauge networks.

Deploy on AWS / Azure / GCP



H2O Datatech User experience
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Dashboards and alerts built for action
Role-based views for KPKT, local authorities, responders, and citizens.

Operations dashboard

Inundation hotspot map (near real-time)

Mukim /
hotspot alerts Assets at risk Sensor health

Alerting & dissemination

Authority alerts

Email/SMS/WhatsApp + dashboard tasks for responders

Public warnings

Mobile/web notices with simple actions and locations

APIs

Integrate to existing command centres and data portals

LLM summaries (optional)

Natural-language situation updates for briefings



H2O Datatech Implementation plan
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12 month roadmap (pilot → operational)
Phased delivery to de-risk integration and speed up value.

Months 1–2
Discovery & design
Stakeholders, data audit, success metrics, 
architecture

Months 2–4
Data pipelines

Ingestion + QA/QC + feature store + security controls

Months 3–6
Model calibration

Train/validate two-stage models for pilot basin/city

Months 5–8
Dashboards & alerts

Role-based UI, alert rules, API endpoints

Months 8–10
Pilot deployment

UAT, field validation, operations playbook

Months 10–12
Scale-up

Extend coverage, automate monitoring, handover



H2O Datatech Impact
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How we measure success
Operational KPIs that matter to agencies and communities.

KPI Target / measurement approach

Warning lead time Increase % of warnings issued ahead (basin-specific targets)

Detection quality Track recall/precision/F1; reduce missed events & false alarms

Spatial usefulness Hotspot accuracy vs observed inundation footprints (where available)

Operational readiness Time-to-action for responders; drill and incident feedback loops

System reliability Data latency, sensor health, uptime, model drift monitoringOutcome: earlier interventions (drainage upgrading / maintenance, traffic diversion, evacuation readiness) and better public confidence through 
clearer alerts.



H2O Datatech Pilot & next steps
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Start with a focused pilot — then scale nationally
A practical pathway to operational adoption within 12 months.

Pilot scope (example)

• Select 1–2 high-risk basins / urban districts

• Integrate existing gauge + rainfall data

• Add IoT sensors where telemetry gaps exist (optional)

• Deploy dashboards for authorities + citizen alerts

• Validate against observed events and iterate

Deliverables

Operational dashboard • Alert workflows • Model monitoring • 
Handover playbook

What we need to start

• Access to relevant rainfall / river-level datasets (historical + near 
real time)

• Pilot location selection + operational stakeholders (KPKT / local 
authority / responders)

• Integration point to existing warning channels (MetMalaysia, JPS 
Infobanjir web, apps, PRABN command centres)

• Governance for data sharing, security, and model evaluation

Next step: confirm pilot + data access → start Month 1
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