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Use Case Overview

Linking food security, climate & health data to forecast and respond to child malnutrition
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A PROBLEM SETUP

Climate shocks & the malnutrition burden

Adverse weather conditions and rising costs of leaving continue to affect household food security and
nutrition in Malawi.

Evidence on the ground SAM admissions 2024

44,573

~ +18% from 37,839 in 2023
>4 major cyclones and severe storms since 2019
)

Since 2019, Malawi has suffered from >4 major tropical cyclones and severe

storms. Moderate wasting 2024

g Rising costs of living 38,9 63
Combined pressure on household food security and child nutrition continues to a 1+76% from 22,158 in 2023
deepen.

Districts exceeding expected SAM caseload

32% 32%

9 of 28 districts - December 2024

Source: UNICEF Malawi 2024 Country Report



WORK OBJECTIVES

What we are setting out to do

Primary Objective

Explore appropriate models and
combinations of covariates to inform

programming.

Identify which climate, food-security, and socioeconomic signals—combined in which
models—best predict malnutrition case burdens early enough to act.

X Horizon: 3 to 6 months

I~ Models e Covariates Programming
Statistical &« ML approaches Climate - food - socioeconomic Inform response &resourcing




A PROBLEM SETUP

Weak early warning systems

The Gap

Weak early warning systems to predict malnutrition case burdens, given certain food insecurity data and

climatic events, are due to the following:

DRIVER 01

0000

Insufficient incorporation of climatic data

Climate signals—rainfall, temperature anomalies, and cyclone tracks—are rarely
brought into routine analysis and planning for nutrition response.

DRIVER 02

((J

Siloed data systems

Health, food security, food prices, and other socioeconomic datasets sit in
disconnected systems—preventing the joint analysis needed for early warning.

THE DATA SILO PROBLEM

9 Isolated Data Sources — No Integration
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KEY FOUNDATIONAL ISSUES WE ARE ADDRESSING

Building blocks for an integrated early warning

01/ FOUNDATION

Data architectures &
platforms

For streamlining and automating data
provisioning across health, food, and
climate systems.

02 / RESOLUTION

Data gridding

Work around gaps and align
resolutions across datasets so we

can modelat the sub-district level.

03/ SYSTEM

Architecture for a
unified EWARS

One unified Early Warning, Alert and
Response System that brings the
signals together.

04 / COLLABORATION

A

Cross-country
knowledge &
technology sharing

Building on regional expertise—for
example, working with HISP Uganda .



DATA ARCHITECTURE

DHIS2 harmonisation workflow

Components

The pieces of the architecture

Unified data instance + Data harmonization
worker

A single instance with a worker process that harmonises records
from upstream systems.

Climate Tools / Climate App

Domain tooling to surface climate signals where analysts and
programme teams need them.

Open Climate Services
Provides:
Climate data &climate indices

ENACTS integration
WorldPop

Home

Explore data
~ MOH MALAWI Govt

~ Central East Zone
» DowaDHO
> KasunguDHO
> Nkhotakota-DHO
> NichisiDHO
> salima-DHO
Central Hospital
Central West Zone

4 o

North Zone
South East Zone
» Balaka-DHO
» Machinga-DHO
> Mangochi-DHO
> Mulanje-DHO
» Phalombe-DHO

Bl zomba-0HO

South West Zone

Import data

Setup guide

DHIS2 Harmonisation Workflow using Data Exchange and Scheduler

Automated, scheduled and structured synchronization of data between a source and a destination DHIS2 instance

@ SOURCE DHIS2 INSTANCE

Source Data

—

= DHIS2 DATA EXCHANGE 1

- 1

@ DESTINATION DHIS2 INSTANCE (RECEIVING)

| Data
1 Export
1

s Data elements 1
|
1
(Internal) :
'

+ Indicators

» Organisation units
+ Categoryoptions ~~
* Data values

* Periods

r
| ® SCHEDULED TASK

* Task type: Data Exchange
+ Source: Source DHIS2 instance

Destination: Destination DHIS2 instance

Frequency: (e.g., hourly, daily, weekly)

Start time / End time

Notifications / Alerts (optional)
task

——> Data flow

Zomba-DHO i}
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Monthly JRDElY Zomba-DHO: Monthly precipitation 2025-2026

Normals from reference period: 1991:2020
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Data package (DXF2)

Contains metadata + data
according to the configured
data exchange

Triggered by
scheduled task

i
v

DHIS2 SCHEDULER

Trigger
Scheduler triggers
the data exchange

Land cover

Export from Source

Elevation

May

Data and metadata
are exported from
the source DHIS2

~===» Control / Trigger

v

En

&=

ON / MAPPING (Configured

Data elements & indicators

Mapping of incoming data elements
and indicators w
—

=

Harmonised Data
Stored in Destination

Organisation unit structure
Alignment of source OUs to
destination OU structure

'
Category combinations :
& disaggregation mapping :
Mapping of category combinations -
and option sets !

1

i

e

+ Data values
* Mapped metadata

. H = Aligned structure
Periods & frequency alignment v

Mapping of period types and
frequency

e

SCHEDULED EXECUTION WORKFLOW

Transfer
DXF2 package is
transferred to the

destination

! Configuration {on destination)

Harmonisation
Incoming data is

mapped and aligned

using destination
mappings

| * Automated and reliable
data synchronization

=

— — — > [ Ls
u ; * Consistent and harmonised
= | data in destination

Import & Store Reduced manual effort

Data is imported and
stored in the destination
DHIS2 instance

Audit trail via data exchange |
and scheduler logs

Data Exchange package (DXF2)

DHIS2 Climate Tools

A iy it f ng, pr )

Get Started

Learn More




SCREENSHOTS OF COMBINED DATA ANALYTICS

In-app views — placeholder

4+ = Dashboards v Malnutrition 77 Edit Share Slideshow = Filter ~
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MOH MALAWI Govt ol
16k 480 = +
14k 420
389.95
12k 360
317.39 10,680 October 2022 December 2022
i 10,148 — e
10k 300 3 293.66 296.49 saee
.28 274,43 9,157 ’
258/86)
¥ \ 8288 251.73 8,289
8k 240 7,702
7,572 7309 7570 7.632 7.481
otle 7.025 790
by o v 6,636
6,342
) 5,}55\{ 6231.3 6,058 6,256
& 180 5600 5589 5476 5580
¥ v 5 ¥ 5,320 5343 5,266
4912 5121 v v ok
5 4752
4,447 ¥
& 120 a2 108,91 January 2023 March 2023
= o
3470 92.14
84,31
74:29
65.75
60
Acute Malnutrition vs Acute Diarrheal
[
175
&
K 150
§ 22,360 14020
May 2023 June 2023
—— NUT-Acute malnutrition — Precipitation (CHIRPS)_district o - 1220 125
18291 18,120
17010 10680
3 \14.273 14,297 Taer as? 2 14,109 14133 14,137
13,568 /\, 3442 \ 13574 ’ p - "
8967 I ”‘2/\‘1\‘;: / K Wi K g/ N y 12400

: hine s 2um EN s
12,59 s N 4 g 1575, 1uzd
N naz ' A 11,030 e V0 Yo ¢ A4 75
o igaso 10510 \_10s0d & )

62697\ 37605 623 6058 ages 6,368
5400 5589 476 "/ \ 5423
bz & ¥ 53 525¢ Esa7s
o a7 g Nagh =
.592
o
v
& 25
o 0
AR & &
8 & &
o &

— NUTAcute diarrhoea  — NUT-Acute malnutrition



g DATA GRIDDING: ADDRESSING DATA GAPS, RESOLUTION

From district aggregates to sub -district insight

From source - spatial outputs
Approach

We are exploring data gridding to: Spatial Distribution Bayesian posterior mean incidence rate

Logarithmic scale

a Work around data gaps

Fill missing observations by borrowing strength from

neighbouring grid cells 6.8x107!
B Reconcile data resolution 66x 107!
Difference in data resolution — to allow for modeling at the sub-
district level. 65101 6x107!
c
a
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6x107! o
5.8 x 107}
L_F5.6x107!

Slide 8 Malawi - Climate & Malnutrition Use Case



| (e | INTEGRATED EWARS ARCHITECTURE

Towards a unified early warning system

Climate-Sensitive Health
EWARS Architecture

Context
Tier 1—End Users

[ Health Policy | 8 Field ' ﬁ :
@ Managers $ Makers 2@ officers ! Public

Working in a context with multiple use

cases and players with potential EWARS {

solutions, we are working towards a e o AT ReCee :
unified EWARS architecture. B s, || B || O moev | | o e

Unified Access Portal

I

Tier3— lntegratlon & Drches‘tratlon

4
9 || & || W % o
API| Gateway 1AM GIS Engme Visualization | |Alert Aggregator |
N LT i - o

Middleware Core

)

Tier 4 — Partner Modeling Platforms

i <~
A4 Partner AEWARS CHAE with 7] Partner C EWARS

muitiple models

Open Climate Service (OCS))

b
b

@
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Tier 5 — Data Sources

Health Systems Climate Systems Other Data Sources
( . National HIS 1 " @ Meteorological 1 @ Population
Natlo;HIS? . ‘ @ Climate Forecast ‘ D@ Socio-economic 7
@ Surveillance ‘/©0 Environmental ‘ % Food Security

[ ‘7}% Vector Data 22?:52;: ©



m NEXT STEPS

Where we go from here

Forward roadmap

Three commitments towards getting an operational system.

2000

DATA WORKFLOW

Complete data workflow
integration into Open
Climate App

Finish the end-to-end pipeline so climate, health
and food signals land in one workflow.

[

PARTNERSHIPS

Pursue partnerships for
data consolidation and
modeling

Build the alliances that bring data custodians and
modellers around the same table.

uln

UNIFIED EWARS

Continue actualisation of
the unified EWARS
architecture

Keep iterating the architecture into a working
system used by programme teams.
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