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New Satellites 
New Technologies 

Sentinel Asia Evolution Image 

2015-2019 
New Sentinel Asia 
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2020 onwards 

Voluntary initiative under APRSAF, led by JAXA 
  

To push forward 
Step 3 by: 
・Joint Drive 
・For End Users 
・Strategic 
Management by 
Steering 
Committee 

To be studied 
in Steering 
Committee 
 
To aim at  
autonomously 
sustainable 
activity/manag
e-ment 
 

More contribution  
from each participating  

institutions  
under APRSAF 

  

Technology Development 

User: JPT members, Disaster Management Org. 



Space Technology Application-Related 
Program/Projects (2006) 

JAXA-AIT Mini projects:  
1. Landslide modelling   2. Lahar Modelling 
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Step 1 
Sentinel Asia Success Story 

•Training of RADAR and optical image processing 
•1st Workshop – Introduction of Project; 20 March 
2009, Makati City;  
•2nd Workshop – Sharing of preliminary results and 
information; Ilo-ilo City 
•3rd Workshop – Presentation of results, SA systems 
operation, open source tools for image overlaying to 
local maps; Manila City 



2000 Mayon Volcano Lahar Hazard Map 



Revised Mayon Volcano Lahar Hazard Map (2010) 



Space Technology Application-Related 
Program/Projects 

Collection of Ground Control Points (GCP) to validate imageries 
around Mayon Volcano 

 



Lava Estimation: 
December 25, 2009 ALOS Image 



Lava Volume Estimation from October 2009 and Dec 25, 2009 ALOS DEMS 

BASED ON RAW DEM 
Lava flow (Dec 25, 2009) 
Length = 4.3km from Summit 
Area = 849,000 m2 
Volume = 46,419,000  assume neg value are 0’s 

 

BASED ON adjusted DEM 
Lava flow (Dec 25, 2009) 
Length = 4.3km from Summit 
Area = 849,000 m2 
Volume = 6,209,200  assume neg value are 8m 

 



Step 1 

 
• Collaboration with Sentinel Asia had brought 

advantages to PHIVOLCS 
Aided in the revision of Mayon Volcano Lahar 

Hazard Map 
Aided in decision formulation during volcanic 

eruption  
 

 



Step 2  

- Interferometry 
- Satellite Rainfall Precipitation 
  applied to landslide and flood 

Ground 
Deformation using 
RADAR 
Interferometry  

PARTICIPANTS 
PAGASA, MGB, PHIVOLCS, OCD, 
NAMRIA, UPDGE, APSEMO   
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Average of 4cm yearly subsidence 

GROUND SUBSIDENCE MAPPING AND MONITORING  
USING ALOS PALSAR Mar.2011 –Feb.2007 (1472 Days) 
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Original A B C D E 
1 2010/11/14 2007/2/3 1380 - -30 - - 12 

13 2011/3/3 2007/2/20 1472 -40 -27 -20 -12 7.5 

Conversion 
1 2010/11/14 2007/2/3 1460 - -32  - - 13  

13 2011/3/3 2007/2/20 1460 -40  -27  -20  -12  7  

Average 
4 
years -39.7  -29.3  -19.8  -11.9  10.1  

1 year -9.9  -7.3  -5.0  -3.0  2.5  

STEP 2 Subsidence: Metro Manila Four years from 2007-
2010 
 with Supplemental GPS Data 



Visit at the Subsidence Site 
Large industries dependent on 
ground water extraction 



August 14, 2012 
Established Landslide Warning server at NTT Data 
Tokyo Office  Website http://60.36.183.126/lsWarning/ 
 



December 3-6, 2011:  
Fieldwork in Mayon/Masaraga for coordination & site 
selection 

December 8-9: GEOCON 2011 
Paper presentations:  
a.Subsidence Monitoring in Bulacan using PALSAR 
Interferometry 
b.Landslide Monitoring using GSMap, RBFN and SWI 



August 26-27, 2012 
Establishment of river cross section, water flow sensors and 
observation station 
 



• Review landslide and debris flow warning technique 
• How to operate the landslide warning prototype 
• Making warning lines for the prototype 
• Discussion on the prototype 
• Demonstration (Flood / Debris flow simulation etc.) 
• Map exercise for landslide evacuation 
PARTICIPANTS: 
• PAGASA, MGB, PHIVOLCS, APSEMO, ASTI 
 

 
 
 

August 28-31, 2012  
Technical Training on Landslide Warning – La Piazza Hotel 
and Convention Center, Legazpi City 
 



September 1st week, 2012  
Installed GPS in Marilao and Caloocan 



Step 2 

 
• Collaboration with Sentinel Asia had brought 

advantages: 
Revealed that subsidence is occurring in areas 

north of Manila  
It also facilitated the creation of prototypes for 

landslides and flooding 
 

 



Step 3: Overview of the prototype-system 
The Landslide and Flood disaster Early Warning System with GSMaP 

GSMaP AWS 

Tank model 

GSMaP Correction 

Input 

Flood warning 
system by estimating 

water level 

Corrected GSMaP 

Soil Moisture Index Run-off 

Alert of  
flood disaster 

Alert of 
landslide disaster 

Landslide 
warning system 
by Non-leaner 

Critical Line 

Web Browser  

User ID 
Password 

Login: 10km 

First user list is 
necessary 
(User’s Name and 
Email address) 

Output 



Warning criteria Maps 

AWS      Satellite 

Rainfall monitoring 

Model preparation 

Automatic prediction 

Analysis / 
warning 

Agency/ 

Local gov.  

Sensor network 

Hazard maps, 
Criteria 

System 

Application 

GSMaP rainfall archives are analyzed by a machine learning method (RBFN), and 
critical lines (CLs) of hourly rainfall and soil moisture index (SMI) are selected.  

The system monitors rainfall in real-time and determines the landslide warning level. 

GSMaP based Landslide Warning System (GLWS) 

GSMaP-Now 

- Pilot Study in the Philippines - 



Sentinel Asia Step 3 
Addition more monitoring points for Landslides and Flood Alert System 

(PROTOTYPE)  
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GSMap 

We needs 
Latitude/Longitude 

GSMaP mesh size is 0.1 degree * 0.1 
degree.  
(ex) N13.55, E123.85 
(ex) N20.25, E122.15 

RBFN Model 
RBFN Calculation from rainfall data in 
GSMaP. 
GSMaP (NRT) started observation since 
Oct. 2008 (4 years).  

0.1 degree 

0.1 degree 



The Landslide and Flood disaster Early 
Warning System with GSMaP 
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- 32 - 

• GSMaP input 
• Display 

– Rainfall map (GSMaP) 
– Warning map 

• Landslide 
• Flood 
• Time-Rainfall graph 
• CL and snake line 

• Cover all the 
Philippines 

• Update every 1 hour. 

Web application (Recommended: IE 11, 
Firefox 20.0, Chrome 10.0 or later)  
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• 2016 Sentinel Asia Success story Team 

GSMaP based Landslide Warning System (GLWS) 
Prototype in the Philippines  



Local calibration of GSMaP 

GLWS calibrates GSMaP rainfall rate real-time by comparison between GSMaP 
and “local observed rainfall data” from PAGASA etc by using GSMaP-IF. 

AWS Rainfall station Calibration check result 
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After (model ver. 2016) 
After (model ver. 2015) 
Before 

* Independent evaluation result in the event of 
Typhoon Neoguri (July, 2014) in Japan.  
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Rizal Province Pilot Study – training and calibration 

A pilot study including system calibration was conducted in Rizal Province under 
the collaboration with local government and disaster prevention agencies. 

1. Tank model adjustment 

2. Quality check of rainfall and SMI  

3. RBFN surface generation 

4. Collection of landslide occurrence data  

5. Selection of appropriate Critical Lines 

Critical Lines 

RBFN surface Calibrated 
system 

 for Rizal 

Example of Calibrated Critical lines 

N14.65, E121.45 



High Risk 

 

 

Safe zone
Safe zone

Critical Line (CL) 
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Soil Moisture Index (mm) 

Snake Line 

Soil Moisture Index 
(estimated from tank model) 

SMI is the total water depth of the three tanks. 

Illustration of rainfall runoff/infiltration

infiltration

infiltration

The 1st tank
surface runoff

The 2nd tank

intermediate runoff

The 3rd tank

ground water runoff

infiltration

Structure of tank model

modelization

precipitation

surface runoff

intermediate runoff

ground water runoff

storage

storage

storage

Storage
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Base rock

Risk Level based on Critical Lines 

Methodology in the Philippines 
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Analysis / 
Warning 

Warning criteria Maps 

Model preparation Hazard maps, 
Criteria 

System Prediction System 

DRR Agency/ 

Local 

Government 

Unit (LGU)  

Application 

GSMaP rainfall archives are analyzed by a machine learning method (RBFN), and 
critical lines (CLs) of hourly rainfall and soil moisture index (SMI) are selected.  

The system monitors rainfall in real-time and determines the landslide warning level. 

GSMaP Application to Landslide Warning System 
(GLAWS) 

AWS      Satellite 

Rainfall monitoring Sensor network 

GSMaP-Now 

- Pilot Study in the Philippines - 



Rizal Pilot Study – Training and Calibration 

A local  calibration and training on the use of WEB-based Landslide Warning System 
(GLAWS) was conducted in Antipolo City (Barrangay-Level) and Rizal Province (Municipal 
Level) together with National DRR agencies (MGB,PAGASA,PHIVOLCS). 



WORKSHOP WITH LOCAL GOVERNMENT UNIT (LGUs) 
Rizal Province, Philippines 

March 2017 

Two LGUs have undergone Sentinel Asia workshop 
•This warning system is promising 
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STEP 3  

 A prototype of GSMaP Application to Landslide Warning System 
(GLAWS) has been developed and tested in some pilot areas in 
the Philippines (Rizal). And the system can be replicated in other 
areas.  

 
 A technology transfer (landslide monitoring and warning) has 

been given to the pilot study sites (Antipolo City and Rizal 
Province) attended by Disaster Risk Reduction Officers. It is now 
used in their operation – in test mode.  

 
 Test results showed the effectiveness of bigger landslide 

triggered by heavy rainfall. Smaller landslides produced from 
smaller rainfall still remains a challenge. 
 

 On the sustainability aspect, SA-PHIVOLCS, DRR Agencies, and 
LGU will continue to test and eventually operationalized the 
system in a national scale. 
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 Future plan 
 

 The system function will be improved based on the comments from 
local government: localized information and rainfall forecast. 

 The GLWS will be upgraded to cloud based scalable system, and be 
easy to expand to other regions/countries (anywhere in the world!).  

 The team will compile the project results as a document for 
standardization of this methodology. 

 





http://newsbits.mb.com.ph/2017/02/26/using-
space-to-save-lives/ 

SENTINEL ASIA WORK IN 
THE PHILIPPINES IS USED 
AND BEING RECOGNIZED AS 
ESSENTIAL IN SAVING LIVES 
FROM NATURAL DISASTERS 

http://newsbits.mb.com.ph/2017/02/26/using-space-to-save-lives/
http://newsbits.mb.com.ph/2017/02/26/using-space-to-save-lives/
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http://newsbits.mb.com.ph/2017/02/26/using-space-to-save-lives/
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Typhoon 
Nock-Ten 

2016 

To check eastern portion 



THANK YOU 
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