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Remote-Sensing Information and Use Has Grown
Significantly  in Recent Years

Data
• Satellites 
• Ground-based Systems (e.g. Web-cams)
• Data Volume
• Data Access
• Data Distribution

Real-time Monitoring and Analysis
• Forest Fires
• Hurricane Damage
• Flooding
• Pollution
• Volcanic Eruptions

Problem/Solution
• Information Saturation
• Database Monitoring System



Case Study: Database Monitoring System  

Subject:  Volcano Monitoring in the North Pacific Region

Development: Satellite Section Alaska Volcano Observatory (AVO),
Geophysical Institute, University of Alaska Fairbanks



Why do we need a database monitoring system?

Satellites
(Number used

for monitoring
and yr added to 
AVO system) 1997: GOES

(Images sub-
hourly)

2000: MODIS:

1989:  AVHRR

1997: GMS/MTSAT:
Images sub-
hourly)

Cumulative
# of satellites

5

6

7

9



Why do we need a data base monitoring system?

Satellites

Data volume
Daily Cumulative
Dates Added to AVO 1997: GOES

10.5 GB/day

2000: MODIS
4.5 GB/day 

1989: AVHRR
2.5 GB/day

1997:  GMS/MTSAT:
10.5 GB/day

Cumulative
Total Vol./day
2.5 GB

13 GB

23.5 GB

28 GB



Why do we need a data base monitoring 
system?

Satellites

Data volume

Use of Webcams
(how and where do we report 
observations and keep archive)



Why do we need a data base monitoring system?

Satellites

Data volume

Use of Webcams

Analysis Capabilities

1992:  Satellite detects
Plume and tracks
movement

1998: Prediction of ash
movement

1990: Seismic detects
activity but is there an
Eruption,  Plume?

1997: Quantitative
Measurements:
ash signal, temps.,
thermal flux, etc.

Tx 50C, 22 hot pixels



Why do we need a data base monitoring system?

Satellites

Data volume

Use of Webcams

Analysis Capabilities

Data Quantity
Number of images

Satellite  # Bands Passes/day Images / day

AVHRR 5                 20         ~ 100 

GOES 5                96            480

MODIS 36 12            432

Web Cam    1           ~ *5 min.          288

Total # images analyzed per day : 1300



Why do we need a data base monitoring system?

Satellites

Data volume
Cumulative

Use of Webcams

Analysis Capabilities

Needed Consistency and 
Structured Reporting

Searchable information

1997 Report:
Kamchatka was clear to the south, 

and Karymsky Lake was visible 
in image n14.97317.1608, as a 

ca. 9 pixel spot square, max 
temperature of -0.7 on a background

of -10. The summit at Karymsky
showed no thermal activity. This was the

only activity observed. 

AM satellite report for January 18, 2006

SUMMARY: Thermal anomaly at Augustine, 
thermal anomaly at St. Helens, thermal anomaly
at Katmai

COMMENTS: Augustine hotspots seem
to be tending to the east of the island. 

OBSERVATIONS: Augustine (Red): Partly 
cloudy at volcano 1) Image n15.06018.1714
: mostly clear at volcano, sat zenith angle
of 21.18 - ch3 hotspot: 3 anomalous pixels, 

peak reading of 42.4 C, background of -17.59 C 



AVO satellite database monitoring system
Two Components Running Simultaneously:  Manual and Automatic

Data Reception

Automated Analysis: real-time 
as data received (satellite 
station and ground networks: 
NOAA, Navy)

Manual Analysis

D.Dean



Manual Analysis Interface
Information: Entered twice daily or more by students, staff and faculty 

Entries: Web Interface
Preset categories must be filled in

Linked to:  Satellite data receiving station and ground-based distribution
systems

Searchable, & reports and graphics automatically generated and 
distributed (email)

Cloud Temp. Backgnd. Temp.

Tx = -55C Tb = -14C

Plume Length Plume Direction

46 km NW

AVHRR data at 
1738 shows a plume 
with a temperature 
of ~-55 C which  
correlates to > 
25,000' (8km). The 
leading edge of 
the cloud is drifting 
NW and about 
46 km from the 
volcano.

Data
Database

Message



Augustine Duty Remote Sensor

Manual Analysis Interface



Manual Entry: Base Page

Base 
Observations:
Primarily Clouds

Active volcanoes 
& sectors

Color Code
Alert Level

High

Low



Manual Entry : Satellite Observations

Detailed 
Observ.

Sector Volcano



Manual Entry: Camera Observations



Automated Reporting: E-mail Preview

Automatically
generates
E-mail report



AM satellite report for January 17, 2006

SUMMARY:
Plume and thermal anomaly at Augustine, thermal anomaly at Veniaminof

OBSERVATIONS:
Augustine (Red): Mostly clear at volcano
1) Image n14.06017.1831: partly cloudy at volcano, sat zenith angle of 68
- comments: edge pass, plume visible
- ch4 plume: 75km long, heading 130, observed at -47 C, est. 8km high

Martin (Yellow): Mostly clear at volcano

Spurr (Yellow): Partly cloudy at volcano

St. Helens (Orange): Cloudy at volcano

CLOUD CONDITIONS:
Wrangells (Wrangell sector): Mostly Clear
Cook Inlet (Augustine sector): Mostly Clear
Alaska Peninsula (Pavlof sector): Partly Cloudy
Eastern Aleutians (Vsevidof sector): Partly Cloudy

LAST IMAGES VIEWED:
AVHRR: 18:31 UTC
GOES10: 18:30 UTC
MODIS: 18:37 UTC

Automated Reporting: Distributed Message



Extracting Information from the Database



Automated Reporting: Weekly Activity Table



Automated Reporting: Bimonthly Table of Activity



Automated Analysis Systems

Types:
• Hot Spot Detection
• Ash Cloud Detection
• Data Reception Analysis

Automated Linkage:
• Satellite data receiving station
• Ground-based distribution systems

Automated alert minutes after satellite pass

Database Entry



Hot Spot Report
• Searches 
• Extracts
• Database Entry

Hot Spots:   Okmok II Algorithm



Observation 
Viewer

1. Shows 
40x40 
image

2. Statistics

Hot Spots:   Okmok II Algorithm



Graphic Analysis
Temperature Flux

Hot Spots:
Okmok II Algorithm
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Version 1.
Airborne Ash
Works for GOES Data only
Large eruptions only

Version 2. Underdevelopment
All data
Different Logic Tree
Many False Alarms

Errors
Weather Cloud
Opaque Cloud
Dust

Ash Cloud: Cleveland Algorithm



1. Manual
Advantage:
• eliminates most false alarms
• can compensate for variable environmental conditions
• more encompassing analysis (not to specific feature) 
• excellent training tool for students
Disadvantage
• qualitative observations
• not always timely (not a 24 hr. shop; but on call 24 hr)

2. Automated
Advantage:
• rapid analysis in real-time (minutes after pass)
• quantifiable observations
• consistent and structured reporting system

Disadvantages:
• false alarms
• environmental conditions highly variable in NOPAC
• detect specific events (ash cloud or thermal anomaly)

Manual Vs. Automated Systems



Automated 
Assessment 

of Data 
Coverage



Assessment of Satellite Data Reception



1. Developed: response to data and infromation volume. 
2. Operational and used by AVO.
3. Information is archived and searchable.

4. Reports automatically generated within seconds.
5. Consistent and complete reporting.
6. Faster and ensures critical information reported.
7. Transported to other monitoring facilities.
8. Applicable to other environmental assessment or monitoring systems.

Monitoring Database: Summary/Conclusions
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