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Work by DOST-ASTI:  

Establishing a meteorological 

sensor network over the 

Philippines 



This program aims to complement 
projects and develop related 
applications by providing technology 
that will enhance capabilities in 
observation, collection, and 
transmission of environmental data. 



Objectives: 
- To produce locally developed instruments for 

weather monitoring and forecasting 

- To develop cost-effective platforms and 

applications for real-time data gathering of 

environmental parameters 

 
Advantages over Commercially 

Available Instruments: 
- Much lower cost for the same or even higher 

performance 

- Available technical support locally 

- Utilize local suppliers of components and parts 



Our Sensors 



State of Sensor Deployment 

http://noah.dost.gov.ph/ 



State of Sensor Deployments 

 As of March 2015 

Type of Station Parameters Measured Quantity 

ARG Rainfall, air pressure 686 

WLMS Water level 332 

Tandem Water level, rain fall, air 
pressure 

134 

 
 

AWS 

Rain fall, rain intensity, 
rain duration, air 
pressure, temp, 
humidity, wind 
speed/direction 

 

 
 

111 

 
 

Agromet 

Same as AWS + soil 
moisture, soil temp, 
sunshine duration, 

sunshine count, solar 
radiation 

 
 

80 



State of Sensor Deployment 

 Data collection started in 2011 

 Data is available via downloadable 

CSVs and APIs 

 Request for access to data is easily 

obtainable – just send formal letter to 

our director! 



How Sensor Data are Collected 

web portal 

servers 

via satellite 

via SMS 

Satellite Service Provider 



Data Sharing 

 CSVs 

 Available through http://repo.pscigrid.gov.ph 

 Some directories require a 
username/password.  For access, please email 
us! 

 API 

 List of installed meteorological stations 

  All data of meteorological stations 

  Historical data 

  In JSON format 

http://repo.pscigrid.gov.ph/
http://repo.pscigrid.gov.ph/


Lessons Learned 

 Secure the stations! 

 If left unsecured, the stations will be vandalized, or at 
worst stolen and sold for scrap metal. 

 Stations are being used as homes for insects and 
bats.  

 Have backups for everything! 

 Communication (SMS and Satellite communication) 

 Servers in highly redundant configuration 

 RAID disk configuration 

 Multiple server setup 

 Implement best practices for system architecture 



Lessons Learned 

 Engage the community 

 IECs are key! 

 Secure stakeholder buy in 

 Ask for advice 

 Collaborate! 



Collaboration with CSIS, Univ. Tokyo 

 CSIS has provided help on the followings: 

 Geospatial analysis on sensor data especially 

on Typhoon Yolanda (Haiyan) 

 Performance analysis and recommendations 

for improvement 

 Recommendations on current GIS architecture 

to implement a prototype of geospatial data 

sharing systems 

 



Work by CSIS:  

Construction of a Web-GIS  

Server and Applications to 

Spatial Analysis 



GeoServer with ASTI & Open Data 
Including OpenStreetMap (road, building, boundaries), Yolanda 

typhoon data, SRTM digital elevation model etc. 



Data Analysis using GeoServer & GIS 
QGIS retrieves layers in the WebGIS server 

to perform visualization & spatial analysis 

sensor data  
(csv in local machine, 

explanations follow) 
boundary 

typhoon 

tracks 

SRTM 

elevation 



       xxxxxx.asti.dost.gov.ph 

xxxxxx.csis.u-tokyo.ac.jp 

Internet 

CSIS-ASTI connection 

ASTI-ASTI 
connection 

1 9.9902 
8.1643 
8.1764 
9.0465 
9.1366 
8.0037 
9.0328 
8.7569 
8.88410 
9.04211 
8.99612 
9.18113 
8.31214 
8.24915 
8.50516 
9.69317 
8.82118 
8.85219…
… 

Experiment to Directly Connect the CSIS system 
and the ASTI Data Server Using API  
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>700 CSV Files (Sensor Data) Everyday 



Original Format of CSV Files 

header: sensor info 

sensed data 



Selected & Reformatted CSV 

header: sensor info sensed data 

extraction of 

rainfall & air pressure 

201 Records / day 



Error Removal 

• 13 Agusan del Sur PROSPERIDAD: air pressure in rainfall columns 

• 4-A Quezon LUCBAN: duplicate of name 

Lack of Location 

Duplication & Erroneous Values 



Map Visualization:  

Example of Interpolated 

Hourly Rainfall  

on 2013-11-08 (FRI),  

the Yolanda Day 
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Example of Spatial Analysis (1): 

Rainfall and Topography  

in Relation to  

Possible Landslide and  

Flood Hazards 



Potential Landslide Hazard Areas  

daily rainfall 

 (mm) 

slope >30° 



Moderately Sloping Areas Had More Rainfall 

slope (deg) 

daily rainfall  

(mm) mean ±1σ 

number of cells 

of land area 

daily rainfall 

 (mm) 

slope = 4-12° relatively higher rainfalls in slopes 4-12 degs 



Example of Spatial Analysis (2): 

Rainfall and People Flow in 

Manila (Hourly Population 

Estimates based on a 

Questionnaire Survey to 200,000 

People) 
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Population &  

Yolanda-day Rainfall 

vs. Distance to Manila 

Center 

08:00 



Severe 

Situation 

at Noon 

hourly rainfall (mm) 

2.0 

 

0.7 

population (/km2) 

only >20k/km2 



Concluding Remarks 

 Combination of the DOST-ASTI 

meteorological sensor network system 

and the CSIS GeoServer/GIS system 

looks promising for future hazard 

mitigation in the Philippines because it 

enables various GIS applications 

 Network-related problems have to be 

solved for developing a usable real-

time system  


