Delivering practical, research-driven solutions to global development challenges

POPGIS

Pollution Observation Platform for Monitoring PM, .
using Satellite Data

Project “Improving air pollution monitoring and management of Vietham with
satellite PM, . observation”
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POPGIS Overview: Objectives

. Bring observation data and analytic results to everybody
ll. Knowledge dissemination on facts related to PM,,

A. Facts and trendings on PM, , related pollution

B. How PM, , affects our health

C. Positively influencing our community
lll. Research result verification
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System Modules _Landing page

- Annual Reports
- Blog

- Recent data presentation and
visualization (~ 1 week),

- Location-based PM2.5 data
analytics

Home Portal

Administrations and
Operations

—_—

POPGIS Service Admin portals

Processing Pipelines Other bagkground Pipeline monitor and User management &
services control others

Periodic and semi-automatic Background and supporting services
Data collection D liéu GIS, Iwu trlr, archiving ,

PM2.5 map generation publish to portal , etc
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POPGis Service

< A Not Secure | popgissvc.duckdns.org [ * ¢ S Vv % O & (Uupdate :
— NOLE mTre  UmGTH - - ) wway T8 JoTmgs - > rx
ylesoh Ma® aRan. T WES s
& LG N M7 o E S L2 ,mfiﬁ
Q  search = 445 O Airpollution measuring station N &« Satellite AQI LM ° PO Pvm.o b2
g » . A i gt s : EBED : R
Al R A L s W ) BB was BET mios &8 Hong +
- © RS L Gyms Y o - Kong
2 fo S N a2 I cRax —
LR Didn Bign | oon LATE RS Cim | it
ez Ph B, o Nl e
Ranking of i e p- : WPhC b ®
provinces/cities (26/10/2022) il douzw ¢ e O™
according to AQI_PM25 GEa
Twua:-ad == .
Pinned location: St e & Tinh Ng MMB XS®
2oyl )
oy 2:uyd) &ﬁr" 2
= Jingu ' =T ETh
e Jzinaand e s
.
Q0ss 0 051}? Hai
anauns o <
wonylan
#0 LOCATION AQl ¢ 24H VOUUNY  B:SULEIZ0 -
<hanl
1 @® Hung Yen v UASAISSA &
Qquasws d - !
o g g
2 #* Ho Chi Minh ] ¢ 'Ngli
WS:UASASDYSN Hasmna [ 4 y
o Pleik
3 © Bac Ninh v2 \ NSVINWUKIUAS : nan:ivi ¥ u hon
- ® padhianfan A .
" : { mAdua iaafunu /} .
4 Ha Noi +v3 s:inAlno ’ & Tuy Hoa
L\ 4 , BudnMa Thust >
L Batods  awmians e I (o]
: S:Udv N 4
i \ NG . v (e
5 © HaiDuong v1 Lz ﬁu‘u” own ) _AGia pggm.m Ca _;Jnh
31 ) :
naewinlsg ® o | R Gr I
- -
6 ® Binh Duong v nomsinm 5. - Rang
/; - Thap
nap:dung o Cham 1o
7 ® Nam Dinh v1 %
100
8 ® HaNam v1 15
10/30/2022, 1:00:00 PM
> -9 200
n M Ak Dink 2 M Mon 31 ! November Wed 02 Thu 03 Fri 04 12F 300 Sat0



Delivering practical, research-driven solutions to global development challenges
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PM2.5 maps _Air.quality ;
monitoring stations

WRFChem
Model output

Pipelines
Processing

Atmospheric Satellite data: Air quality
data: - MODIS:(MOD, MYD) monitoring
NCAR - VIIRS stations

Processing pipelines
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Processing Pipelines - Challenges

+ Difficult to control:

> |Internal dependency

> External dependencies (irregular and error-prone data sources)
+ Costly in operation and maintenance: some HUGE jobs

> Takes 8hrs on 64 cores server (with parallel processing)

> Generate about 100GB per day
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How pipelines are built?

D

7
L X4

7
L X4

Each stage in a pipeline is
developed as independent
application with clearly defined

input and output

> Loosely coupled

> Various technologies can be
used: OpenMPI, WRF, HDFS5,
NetCDF, Scipy, Sci-learn

Dependencies between stages
are identified based on input
data

> QOutput of a stage can be input of
the next stage

A job queue play a crucial role
in stage coordination

Worker 1

Stage 2
Worker 2

Job
dispatching

Job
ingestion

{

Job Generator
(Crond, manual)

)

Worker 3
Stage 2

P gl Stage 1.1

—

\

Stage can also generate a job
and ingest it into jobqueue
(automatically trigger the next
stage)

\/\
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2023-01-19

Pipeline Job Monitoring

server5.cluster1(45419) server2.cluster1(43586) server4.cluster1(31573) server3.cluster1(17336) server6.cluster1(25276)
None wrfchem_pipeline.tasks.runWRF('20230126") None None None

2023-01-26 00:00:00

downloadNDVI NDVIPreprocess downloadData ImgPreprocess

[not run] [not run] [not run] [not run]

downloadData ImgPreprocess WRFChemProcessing PM25predict UploadFile UploadToDB

[failed] [not run] [not run] [not run] [not run] [not run]

GetFNL runWPS runREAL runEMISS WRFpostprocessing UploadFile UploadToDB

[success] [success] [success] [success] [not run] [not run] [not run]

2023-01-25 00:00:00

downloadNDVI NDVIPreprocess downloadData ImgPreprocess

[success] [success] [not run] [not run]

downloadData ImgPreprocess WRFChemProcessing PM25predict UploadFile UploadToDB

[success] [success] [success] [success] [success] [success]

Pipelines
Scheduling & Controls

GetFNL runWPS runREAL runEMISS runWRF WRFpostprocessing UploadFile UploadToDB
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Pipelines - Some important notes

+ Job failures may happened occasionally
> Data missing from source
> hardware/network failures
> Data acquisition interface changes
> Software bugs

« |f a job failed, rerun only the failed job and its dependents
+ Stage processing should be idempotent < very important

> Job rerunning should never affect related stages
> Help in saving job rerunning
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Pipelines - Some important notes (Cont.)

+ Role of human intervention:
> Execution checking
> Rerun job in necessary
> Resource monitoring and data cleanup
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A short tour on POPGIS

+ POPGIS sites:
https://popgis.duckdns.org

https://popgissvc.duckdns.org



https://popgis.duckdns.org
https://popgissvc.duckdns.org
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POPGIS feature summary
+ AQl ranking of

cities/provinces (using
yesterday data) S
+ Viewing and interacting with - mpp—

PM2.5 maps on Vietnam
territory for N days

Pick a location and observe
PM2.5/AQl trending for N o @
days —
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POPGIS feature summary (cont.)

« Detail data analysis on every

® M APC @D X M DAN | % Thoi iéu | f§ Hoar | [@ Hoa | @ Impc | & POP POP | & eboc | & surv | POP | @ Dyn: | @ Dyn: | Geo: | [ Ope | @ Oper | [&] wms | FE] Labe | | wme | By

city/province
> For any time range

> |mportant metrics:
m top polluted district,

m least polluted district

> Detail AQI/PM2.5 for a

selected district ,\/\/\

VAN BAN BAT XAT BAO YEN BAC HA Lao cal SIMACAI  BAOTHANG  MUONG KHUONG
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Finally,

+ We need comments on
> Our PM2.5/AQl data and presentation sufficiently useful? Any important
PM2.5/AQl related data missing?
> How long should we keeps PM2.5 maps visible ? currently it is 10 days

> Convenient notification channels? Email? Messaging (Telegram/slack)
> Performance issues ?

+ Please visit POPGIS, experience it and take our survey!
> https://forms.gle/SfRRXYcJiZ6F5ggp8



https://forms.gle/SfRRXYcJjZ6F5gqp8
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Thank you
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