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Country adoption: DHIS2 for Climate & Health

CH Technology Adoption

Country priority areas

58 o v
22 8(E|2 5 |s¢
22 18/2|s (83
A il I I <3
HISP group E’% §3 :é o %5 E;
Chap& |5 g 8|=|£ |58 83
DHIS2 DHIS2 | DHIS2 | o| & |5 |2 |82 ger
Climate | Climate | modeling| & E S E *g L= E @ =
Country App Tools | app |W3F S|Z|F |08 |GES
1|Rwanda HISP Rwanda 2 1 2
2|Togo HISP WCA 2 1 2
3|Uganda HISP Uganda |8 | 1 2
4|Ethiopia HISP Ethiopia 2 1 1
5|Mozambique Saudigitus 2 2 2
6 Malawi HISPUNIMA |8 | 2 2
7|Tanzania HISP Tanzania 2 1 1
8|Laos HISP Vietnam 2 1 2
9|Nepal PHRC + HISP As 2 2 2
10|SriLanka | HISP Sri Lanka _ 2 2
11|DRC HISP DRC 1
12|Ghana HISP Ghana 2 1 2
13|Guinea Bissay  Saudigitus 1 1 1
14|Niger HISP WCA 1 1
15| Nigeria HISP Nigeria 1 1
16|Senegal HISP WCA 1 1
17|Comoros HISP Rwanda 1 1 1
18|South Sudan | HISP Tanzania 2 2 2 -

Implementation Status

Concept development
Piloting
Operating at scale

Technology adoption status
Testing/development (dev environment)
Piloting (production at sub-nat'l scale)
In production - at scale

UiO ¢ HISP Centre

University of Oslo



@) Uio:HISP Centre

University of Oslo

Open
Climate
Service

Climate & Health Academy
Oslo 16 June 2026

&

Photo by Akil Mazumder



G vio: sy genve

University of Oslo

Agenda

e Preview of Open Climate Service (Bjgrn and Abyot)
e Using WorldPop data (Andy)

e Country use cases:
o Sri Lanka: Population exposure to air pollution (Pamod)
o Malawi: National climate portal (Yambanso)
o Rwanda: ldentifying mosquito hotspots (Knut and Yambanso)
o Nepal: Temperature and NDVI data from satellites (Bipin)

e Automation with CAPS (Tuzo)

e \Wrapping up and questions



Open Climate Service

Open Climate Service is an open-source
platform that integrates data from many
different sources to produce tailored
climate services — to help make informed
decisions, manage risks, and adapt to
climate change.

How can Open Climate Service be
tailored for your use case?
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=  Open Climate Service
Open Climate Service
ource platform that int data from many

climate change.

Get started GitHub

DATASETS 4
H it K Name  Vaable peiod Temporaicovesge  Staws

ow I wor s Elevation (Copernicus DEM GLO-30) elevation  yearly None-None ~ publishe ed

DATA OPEN CLIMATE SERVICE 2m temperature (ERAS-Land) m Mourly  2026-01-01T00 - 2026-01-07T23  publis -

R ate & oathor _, [—— 4 Land Cover (ESA CCI) lccs_class yearly 1992-1982  publine ed

Temperature, precipitation, R Total population (WorldPop Global2)  pop_total  yearly 2016-2030  publish ed
b

Environment Keep current

Population & society
Population distribution, s
economic

.......

Elevation (Copernicus DEM GI v

Local & national sources

Metearological ser Source Copernicus DEM GLO-30
nits m
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Building Blocks for Climate Services

Climate services @ dhis2
o0 DHIS2 Analytics
g9
. DHIS2 Core .
,Q{B Climate App Disease Data Modelling App
I
Climate & health data Predictions
] y 1
EN/ "' . .
ol ¢B Climate Tools »| Chap Modeling Platform
Local Data Google Earth Engine
CECMWF 0 | - WorldFo
s ECIVIVE Gpernlcus P Your data
Temperature / Heat Rainfall Elevation / Land Use Population




Building Blocks for Climate Services

Climate services @ dhis2
o0 DHIS2 Analytics
g9 T
i . DHIS2 Core .
G Climate App Disease Data Modelling App
\ I
Climate & health data Predictions
| |
EN/ a . . N .
&8 Open Climate Service » Chap Modeling Platform
Local Data
S ECMWF 0 | - WorldFo
ECVIVVE Gpernlcus P Your data
Temperature / Heat Rainfall Elevation / Land Use Population




Digital Sovereignty

Your data, your infrastructure:

Deploy on your own servers, or any other
infrastructure you control.

No dependency on proprietary platforms.

Countries retain full ownership of their data and can
operate the service independently.

Where should it be hosted?
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. Z Chap
< dhis2 [« 2 Modeling
N /// Platform

A A
v v
Malawi
/77 Climate Service

Custom datasets
and tailoring

Open Climate Service

Ed MALAWI
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Bringing data into Open Climate Service

Open Climate Service contains
no data when you install it.

What data to include is up to you
and the use cases you want to
solve.

We have made it easy to ingest
global data (satellite, climate
reanalysis, population) - and

.
keeping the data up to date. e e
%EEE%E EEEE%E BESBHEE EESEEHE

Open Climate Service can easily
be extended to ingest the data
you need.

Temperature Rainfall Population Your data

ECMWF 0

Temperature Rainfall Population Your data

AAAAAAAAAAAAAA

s WorldFop =




Tailoring data in Open Climate Service

Climate and environmental data
needs to be tailored to specific
use cases.

Open Climate Service includes
120 standard processes allowing
you to combine and analyse your
data.

We have also included 150
standardised climate indices
widely used in the scientific
community.

Add your own data processing
and analysis if needed.

150
climate
indices
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Your data
processing and
analysis

Tailoring and combining

=open 120
=——— standard
QEEO processes xclim
B = EageTy
=
BEBEBBBH BEBEBBBH
Temperature Rainfall

E G ]

BEEBBHH

EBEEBBHE

Populations

E G ]

BEEBBHH

EBEEBBHE

Your data

ECMWF

Temperature

AAAAAAAAAAAAAA

Rainfall

WorldFop

Population

Your data




Building data pipelines and workflows

To get the data in the format you
need, chain multiple processes
together into a complete
workflow.

Open Climate Service has built-in
workflows allowing you to
harmonise climate and population
data to DHIS2 org units.

Add your workflows to meet the
needs of your use case.

Both processes and workflows
are based on the openEO
standard.

@
&

Built-in
workflows

@
&
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Your
workflows

Data pipelines and workflows

-open

WM\ EO

BEEBBHH

EBEEBBHE

120
standard
processes

Temperature

x 150

. climate

xclim  indices
Tailoring and combining

EEEEHHE BEEBBHH

EREEHEH BEHEBBEBH
Bonomm et
Rainfall Population

Data ingestion and sync

Your data
processing and
analysis

BEEBBHH

EBEEBBHE

Your data

ECMWF

Temperature

Hazarde WorldFop

AAAAAAAAAAAAAA

Rainfall Population

S

Your data




Bring tailored data into DHIS2 and Chap

Open Climate Service provides
an open, standards based
interface allowing you to access
data and trigger workflows.

The results can be presented in
DHIS2, or be further analysed in
the Chap Modelling Platform.

You can also build your own
custom app, within or outside
DHIS2.

Open Climate Service can be
used for different domains.
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@dhise %Chap 0=| Your app
& o, & .

Data pipelines and workflows
=open 120 150 Your data
=——— standard climate processing and
&EO processes xclim  indices analysis

Tailoring and combining

m Vv m Y v m ¢ Wetadata m ¢ Wetadata

EEEEEE BEEEBE EEEEEE
EEEEEE e BEHEEBE EEEEEE
EHEHEDEE BEEEEE BEHEDE EHEHEDEE
EHEHEEE BEEEHE BEHEEE EHEHEEE

Temperature Rainfall Population Your data

Data ingestion and sync

S ECMWF O WorldFop =

Temperature Rainfall Population Your data




WorldPop data
for Climate & Health

Andy Tatem

Founder and Director of WorldPop



WorldFop &s

University of

outhampton

Pop'ufagon counts -
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www.worldpop.org
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WorldPop is an applied research and
implementation group at the University
of Southampton, UK

The group focuses on co-designing
methods with stakeholders that use
novel geospatial data for mapping small
area demographics and dynamics

WorldPop also works with partners to
apply these data is areas such as
census support, maternal health,

childhood vaccination, epidemiology

Outputs and methods are made openly
available and are widely used by
government, UN agencies, researchers




|
[ Examples of WorldPop Global data in use: Vaccination strategies ] Worl d F’Op

(< BACKTOTHE EQUITY GOAL (PHASES) )
-

-Global strategies for

reaching zero-dose children ( ;eact;ing
require evidence to guide ero-dose
: them J Q¥ Children

The vision for leaving no-one behind with immunisation and
primary health care.

-WorldPop global data are
being routinely combined
with vaccination coverage
estimates to quantify
numbers residing in different
settings

Gavi :

The Vaccine Alliance

-These estimates form part of
GAVI’s strategies on

\reaching zero-dose children/




Nigeria

-The last census in Nigeria was in
2006 and projections have been
found to be inaccurate at subnational
scales

-The need for small area estimates for
polio vaccination planning and
implementation prompted the

development of modelled estimates
based on sample field enumerations

-Bottom-up modelled estimates were
co-developed with the National
Population Commission as part of
GRID3 and used in multiple
vaccination campaigns

i #
Population* HHs
120,798 24,160

#
ITNs
67,110
#

Population* HHs
523,941 104,788

ITNs
291,078




Examples of WorldPop Global data in use: Future scenarios

| WorldFop

-Modelled scenarios of future
demographic change exist up to
2100, but only at coarse spatial

scales, presenting a barrier to

integration with high resolution
climate and hazard risk model
outputs

-WorldPop constructed a set of 1km
resolution gridded future population
datasets from 2030 to 2100 aligned
with the shared socioeconomic
pathways scenarios

-These are now integrated in the
IPCC coupled model
intercomparison project standard
datasets for modelling future impact
scenarios

2 it
© WorldPop 20257 +4.”
Coupled Model
Intercomparison
Project

CI I I I © WorldPop 2025

FutureFop

pulation; distribution:of Rome under 5SP4 scenafio), 2025 4
o s 5 Poe

et =
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WorldPop & DHIS2
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Sri Lanka

Climate Services

(¥ 7 A

- Inform /K’ Build Protect
@ Decisions ﬂ_ﬂﬂ Resilience Health
< dhis2 ZZ Chap

calculate population exposure and
aggregate to org units

Workflows

population 1 i . aggregate

exposure spatial
B o) B, (iews ] s (ieves |
[@amoma | | I [ H D
e [ i
| mamsmm LT ] ] L nea SIB._
PM 25 Population PM 2.5 exposure
°CICERO WorldFop

PM 2.5 Population




Deaths by risk factor, Sri Lanka, 2023

The estimated annual number of deaths attributed to each risk factor. Estimates come with wide uncertainties,
especially for countries with poor vital registration.

High blood pressure 44,300

H 27,800

Air pollution (outdoor & indoor] 27.600
Qutdoor particulate matter pollution GG 16,700
High cholesterol I 14,300
Obesity NG 12,600
Smoking NG 11,700
Indoor air pollution NGNS 10,400
Diet high in sodium I 5,350
Diet low in whole grains NG 7220
Secondhand smoke NN 5,150
Diet low in fruits INEEG_—_—— -.150
Diet low in nuts and seeds NG 4,430
Diet low in vegetables I 4,180
High alcohol use I 3460
Low bone mineral density Il 1,550
Low physical activity Il 1,260
Drug use Il 1,060
Unsafe sex Il 970
Low birthweight Il 833
Unsafe water source ll 726
Child wasting I 369
Unsafe sanitation | 251
Mo access to handwashing facility | 176
Child stunting | 34.4

Data source: IHME, Glabal Burden of Disease (2025) QurWorldinData.org/causes-of-death | CC BY
MNote: Risk factors are not mutually exclusive. The sum of deaths attributed to each risk factor can exceed the total number of deaths.

20



Opportunity

A

Air quality
data

Air quality data is
ovailable from
NBRO and
Environmental

Authority in Sri
Lanka.

ICD-10
health data

ICD-10 coded
health data is
available via l
eIMMR (Indoor
Morbidity and
Mortality
Regjister). I

E

EMR systems
data

EMR systems across
government
hospitals capture
OPD and inward
patient dato.

Morbidity
and

mortality
analysis

There is potential
to analyze
morbidity and
mortality linked to

air quality |
patterns.
ﬁ



Strategic Collaboration Across Sectors

* Ministry of Health Sri Lanka -
Health data ownership and
approvals

 CICERO - Technical assistance
and modelling

 HISP Sri Lanka — Coordination
and Technical support

« NBRO and Environmental
Authority - Daily resolution air
quality data provision

 HISP Center UIO — Coordination
and strategic planning

22



Locations of monitoring stations

Data :
Sources Gridded )
Satellite data Air quality
PM 2.5 data . TREE T 4 data
from, 22 " | NetcDF
weather + =) e (N
t stations |
1. Retrieval
2. Processing Population
3. Spatial aggregation Data
4. Population weighting

eIMMR

Indoor Morbidity and
Mortality Registry

Hambanthota



Sri Lanka Climate Service

Sri Lanka Climate Service

DATASET
PM2.5 Surface Concentration v
TIME STEP 1 .
2023-01-29 Kilngchchil
—_—
Source CICERO Center for Internati.
Units
LEGEND

0 75

Global data
80 km (CAMS)

L

PM2.5 for Sri Lanka (1x1 km)

Global data + local station data +
modelling

Sri Lanka Climate Service

o e
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SriLanka Climate Service
A

[ OATASET

Total population Tkm (WoridPc % Pu2s poplaton oxposure G Clite.. iy
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| — bW
L 50000 ] !
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Tringgmalee Trnggmalee
a
’ . T
Anuradhapura 5 Anurgdfiapura
i s
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i
"
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i Kurypegala aame,:-‘sm by
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" Baguila
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4
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WorldPop Population (1x1 km)
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Center for International = PP p

Climate Research SRIL
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Malawi e

]
‘ I I I I Iate standardized aggregate
. precipitation index : : spatial

Portal

[Z o] [\ omsa [Zar o

Jisfastastastastsa) Eaaaa.aaaaaaa Eaaaa.aaaaaaa

HEREHANE EHEBHEE EHEBHEE

bt
Temperature Precipitation Climate projections

Data ingestion

EN/ Met office
PM 2.5 Population
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ENACTS Integration — Anchoring in Local Data

Bridging Global Tools with Malawi’'s Ground

Reality ] T o 0

® The Integration: The Open Climate Service is won |
seamlessly connected with the ENACTS Data i R
Sharing Tool (DST) iy L |

® Localized Insights: Direct access to high-resolution, C -
quality-controlled historical climate data recorded on :
the ground by Malawi's Department of Climate "
Change and Meteorological Services (DCCMS). : ol R ) '

®  Why It Matters: Moving past coarse global models to
utilize localized data that reflects the actual o e
microclimates and weather realities of Malawi’s
districts. T

Tee =
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Climate Projections & The Climate Portal

R T — Home Temperature Rainfall Wind
‘%E DEPARTMENT OF CLIMATE CHANGE

Powering Future Insights via DHIS2 and the
Climate Portal

What is a Climate Portal? .

A centralized digital platform that translates complex climate science into
accessible maps, graphs, and datasets, allowing decision-makers to
visualize future climate risks.

.
Climate Change in Malawi L
The Past, the Present and the Future

-~

e The Backend Engine: The Open Climate Service acts as the
invisible powerhouse, driving data directly into Malawi's Climate
Portal.

e The Core Fusion: By combining local historical data (via the
ENACTS DST) with robust future climate projections, the open
climate service calculates specialized climate indices (e.g., dry
spell durations, extreme rainfall thresholds).

e Cross-Sector Accessibility: These actionable indices are - * > P
delivered straight to stakeholders through two primary channels: P S S Y
o  The Climate Portal: For environmental, agricultural, and w . B
policy planners. s ——=\ M R
o  The DHIS2 Climate App: Embedding climate intelligence L S ' iy g
directly into health sector workflows to predict and manage 1~
climate-sensitive health risks. o~ e,
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Rwanda

[ |
CI I I I late suitability hotspots exposure
lapse rate downscale resample
- .
SerV|Ce

X m \etacaim
(BEEBBBHE HEEHB8H (BEEBBBHE (BEEBBBHE
BEHEBBEBH HEEEEH BEHEBBEBH BEHEBBEBH
EBEBEBBHBH HEHEB6H EBEBEBBHBH EBEBEBBHBH
BEBEBBBH BEBHBH BEBHBH EBEEBBHE BEBEBBBH
Temperature  Elevation Landcover Rice fields Mosquito hotpots

Data ingestion

CHELSA S Cesa

Temperature Elevation Landcover Rice fields




UiO ¢ HISP Centre

University of Oslo

Rwanda Climate Service

tevpoalan. @ | & « oFN | ® y O E | O®E | ressmple_to_targe o |
; e LR stsoots odN
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dossec it W |4 peicertile: 50 t
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ety Cubes oAN | E
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ool | © < y
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worldoos_pogulation yearty = O 8 § Yl B
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temporal_extes
L3 C @ localhost:8001/map 2 B Work  Relaunch to update }
oSN @

Rwanda Climate Service

» o
DATASET
Nes
el o&E Mosquito hotspots (Rwanda 20 +
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Source Mosquito hotspots
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..................................................................

| ]
I I ate Cloud free focal il
( : I I I LST § ocal gap fi

: | Processng |
Service

m .
LST daily LST monthly NDVI
Data ingestion
LST = Land Surface Temperature — y S
Sro (Lopernicus

NDVI = Normalized Difference Vegetation Index
LST NDVI
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Nepal Climate Service

Nepal Climate Service

el e P ol

DATASET

LST (day) moninly — compute v b
[

TIME STEP
2016-11-26

Source MODIS MODYIAT (Terra) via..
Units degC

#

LEGEND
—

Zongps -
o ey g

2061126

) nmy Zetongm
b | sah WA g
s ganing
oo Ll
e
P
ssm0
oy Fagy
A waipu
s oo
anky
Gungos
)

High-resolution EO temperature data provide
spatially continuous information on land surface
temperature T gr Ty ko 7
Combining EO-derived temperature and ground- = - ' . t
based air temperature data improves dengue risk I g - SC AL
prediction " ) |

N
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Data gap issues in EO Data (example of NDVI)

O EO data provide high spatial and
temporal resolution, enabling
continuous monitoring of
heterogeneous landscapes and
improving the accuracy of predictive
models over the coarse global climate
data

O Cloud cover remains a major challenge,
often creating data gaps and limiting the
availability of consistent observation

O Understanding seasonal cloud-cover patterns, data-gap dynamics, and appropriate gap-
filling techniques is essential before utilizing EO data for analysis and modeling.



Automating Open Climate Service with CAPS

CAPS orchestrates three external systems. Lines show data flow direction.

6 Open Climate Service

Weather & forecast data source ingest

ERAS-Land data

Temperature & precipitation

{:ﬁ:}: CHAP

Climate & Health Analytics Platform predict

Disease prediction engine

Returns forecasted incidence

Climate data ingestion automation in CAPS is done in 6 steps

Climate Trigger process in Poll for job
Ingestion on OCS 0ocCs completion
Triggers a job to create . .
Ingest and create datasets Wait for the triggered
) data values for DHIS2
in the OCS system process to complete

import

CAPS read e

Orchestrator

Download the DHIS2
data values

Downloads the created
data values

@ DHIS2

Host instance - platform API

Reads: case data & org units
Writes: predictions & thresholds

Writes: alert events

Upload to DHIS2

Upload the data values to
DHIS2 instance

UiO ¢ HISP Centre

University of Oslo

Run Analytics

Run DHIS2 analytics,

making data ready for use



Automating Open Climate Service with CAPS

@ [FLLOW] South Sudan HMIS - CAPS

CAPS

EQ Dashboard
i= Pipelines

[ 4D Executions
B climate data
£ Settings
T about

4 Executions | / @ fob6facf-c577-4476-8716-2a0869ccd449

© Completed  PIPELINE ERAS Temperature data download

TRIGGERED BY api

STARTED AT 6/12/2026, 3:28:29 PM

FINISHED AT 6/12/2026,3:29:06 PM
DURATION 37s

CURRENT STEP 6

» Context
Step Executions

Step 1 — ERAS Temperature data download trigger

Step 2 — Poll for data download

v

Step 3 — Download Results

v

Step 4 — Upload to DHISZ

v

Step 5 — Run analytics

Execution Logs
Level Message
Info Pipeline triggered by api

Info Pipeline started: ERAS Temperature data download

GN

© Pause  {J Resume

‘This execution has finished; pause,
resume, and cancel are not available.

New dataset
Create a managed dataset by ingesting data from a template.
Dataset template *

Total precipitation (ERAS-Land) (Monthly)
Period(s)

January2026 X February2026 X  March2026 X  April2026 X  May2026 X

Available coverage: 1950:01 - Present
Overwrite existing artifact

Publish resulting dataset

Cangsl ‘

bt H 2026 v

UiO ¢ HISP Centre
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Open Climate Service Roadmap

Stability

DHIS2 and Chap integration

Security and authentication

Performance and scalability

Automation and scheduling

More datasets, processing and workflows

Building competence and partnerships



Open Climate Service Testing

Open Climate Service is not ready for
production, but we encourage you to try it
out.

The service will only be successful if we are
able to meet your use cases, and if you are
able to do the tailoring required for your
target user group.

Start today by joining our the Open Climate
Service Hands-on session 15-17.

UiO ¢ HISP Centre
University of Oslo
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Questions and
feedback

&

Photo by Akil Mazumder
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