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* Rainy season Is getting shorter and more
intense (Floods)
 Flash floods

* More frequent and larger dengue outbreaks

* Dry seasons are getting longer and warmer
(Droughts)
« Affecting agriculture, food security and puts rural

population at risk of undernutrition and emerging
diseases due to hunting practices

* Increase in waterborne diseases in dry season and
account for 11% of deaths among children under 5

* Increase in heat related morbidity and mortality

Note:
Most vulnerable areas to climate change (brown color, Map
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Dengue: Rising with the Rain 2016 -2025
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Dengue peaks closely follow rainfall and temperature patterns.
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Dengue trends 2021 -2026
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" Diarrhea and Rainfall Correlation 2016 -2025
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Seasonal Interaction of Heat, Rainfall, and Air {2
Pollution

» Heat increases breathing rate
— higher pollutant intake

« Combined exposure worsens

High-risk window (Feb-Apr)
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Seasonal Trends of Air Quality, Temperature, and Rainfall in Lao PDR (2024)
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Digital and Climate Health Initiative

 WHO-supported integration of weather data - rainfall and
temperature data into HMIS (DHIS2)

 Predictive models for dengue and diarrhoea using climate variables

» Forecast visualizations now support early warning and local
response

« Demonstrates feasibilitv of intearatina environmental data into

Ol Better information to guide delivery of health service programmes

NATIONAL HEALTH INFORMATION SYSTEM

Routine facility- Vital events Surveillance Health surveys Population Research

based events
data (RHIS/HMIS) data (CRVS) data data census data data

Case based / Key
informant data
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~Architecuur
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Workflows

Data Exchange:

Climate data: Every day
(9am)

Surveillance + Pop data:

Mon (11pm)

Generate predictions
(manual): Tue (open)
Prediction data, alertsL
Tue (8pm)

Refresh Analytics Table:

Every day (10pm)

Alert notifications: dhis2,

email: Tue (23pm)

Alerts and

Health & Population Data
PHEOC Dashboard

LACSA

REMIELR
Temperature, Air And other
weather

@IFE1Y
platforms
Health & Population Data

Disease Outbreaks Climate Change




Prediction output and thresholds
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Cases, predictions, and thresholds (National)
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Predictions, thresholds, and alerts (National)
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Cases, predictions, and thresholds (Provincial)

EWARS: Dengue predictions - 04 Oudomxai
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Predictions, thresholds, and alerts (Provincial)
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Integration with PHEOC dashboards

Updated PHEOC Dashboards on HMIS:

« PHEOC - Disease Surveillance - 2. Maps

« PHEOC - Disease Surveillance - 3. Trends § |

* Provincial EOC - 02: mmué‘)oﬁaguzé")ﬁo‘_)w:’gmﬁuﬁvcceog - CCOVU

* Provincial EOC - 03: nz0902900990:HU099DINCT V21209 - CIVILCO9

Visualization output types:

1. Cases vs predictions vs thresholds:
» Dengue cases (any) aggregated by patient address (province)
» Dengue predicted cases (12 weeks ahead): P10, P50, P90
* Outbreak threshold: 5 years historical MEAN (exc. Outbreak and COVID-19 years)
» Epidemic threshold: 5 years historical MEAN + 2 STD DEV (exc. Outbreak and COVID-19 years)

2. Predictions vs thresholds and alerts
» Dengue predicted cases: P50
* Outbreak threshold: 5 years historical MEAN (exc. Outbreak and COVID-19 years)
» Epidemic threshold: 5 years historical MEAN + 2 STD DEV (exc. Outbreak and COVID-19 years) o
 Dengue Total Prediction Alarms (Outbreak + Epidemic) (2 Saminaton

" LaoPDR
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PHEOC Dashboards

PHEOC - Disease Surveillance - 2. Maps v¢ Edit  Share = Addfiter v | et More v
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Alert message notification

e Use DHIS2 alert functionalities to alert user when thresholds are
crossed on the last week of the prediction window (W+11)

* Every week, Tuesday 11pm

- Channels:
« DHIS2 internal messaging
* Email (future) VMW data  HIV - CHAS

5 27
Online 'E';

* Recipients:

« DCDC — PHEOC and NCLE Alert Notifications (WEEKLY outbreak alert
summary from IBS

XY World Health
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Template message g

Violations: High 3, medium 6, low O

HIGH 02 Phongsali 2026W34: dengue predicted cases (4.0) > epidemic threshold (1.4)
HIGH 07 Houaphan 2026W34: dengue predicted cases (2.0) > epidemic threshold (1.4)
HIGH 09 Xiangkhouang 2026W34: dengue predicted cases (3.0) > epidemic threshold (2.4)

MEDIUM 02 Phongsali 2026W34: dengue predicted cases (4.0) > outbreak threshold (0.4)
MEDIUM 03 Louangnamtha 2026W34: dengue predicted cases (41.0) > outbreak threshold (22.9)
MEDIUM 04 Oudomxai 2026W34: dengue predicted cases (52.0) > outbreak threshold (22.1)
MEDIUM 07 Houaphan 2026W34: dengue predicted cases (2.0) > outbreak threshold (0.3)
MEDIUM 09 Xiangkhouang 2026W34: dengue predicted cases (3.0) > outbreak threshold (1.0)
MEDIUM 15 Xekong 2026W34: dengue predicted cases (50.0) > outbreak threshold (47.6)

7% World Health
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Lao PDR

BEAE S SINEE S SINEE & SO0 B IR = SO0 & HIOEE & EIGE & HIO0E ® SIN0R & HINOE = =

L‘L<<Y\




-
»

Model comparison
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Key innovations Challenges
» Forecasting embedded within » Climate data granularity

routine HMIS rather than parallel limitations _

systems « Cross-sectoral data sharing
 Automated integration between R constraints

models and DHIS2 dashboards * Need for periodic model
» Strengthened interoperability and recalibration and validation

governance through CHAP * Ongoing capacity-building
 Operational use of forecasting for requirements

routine surveillance and response

Climate-informed disease forecasting can be operationalized within routine
HMIS platforms, enabling more proactive and climate-resilient public health
action without creating parallel systems.
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Thank you!

Contact:
Dr. Achala Upendra Jayatilleke

Coordinator (acting) - Health Systems

Team Lead - Health Information Systems & Digital Health
WHO Country Office Lao PDR

ajayatilleke@who.int

+856 20 52 950 950
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