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

o Satellites
« Ground-based Systems (e.g. Web-cams)
« Data Volume

e Data Access

o Data Distribution

Real-time Monitoring and Analysis , Y4
e Forest Fires |




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?

_ | Cumulative
| Satellites @"IL = 1989: AVHRR  # of satellites
(Number used | ‘V 5
for monitoring
and yr added to

AVO system) 1997: GOES

(Images sub- 6
hourly)




Why do we need a data base monitoring system?

1 Satellites

{ Data volume

Daily Cumulative
Dates Added to AVO

1989: AVHRR
2.5 GB/day

1997: GOES
10.5 GB/day

Cumulative
Total Vol./day
2.5 GB

13 GB



Why do we need a data base monitoring
system?

! Use of Webcams

(how and where do we report
0 b S erV a.t i O n S a.n d keep ar C h i Ve) Augusting Island Thu Jan 12 113341 2006 Ex 300




Why do we need a data base monitoring system?

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

1992: Satellite detects
Plume and tracks
movement

1997: Quantitative



Why do we need a data base monitoring system?

Satellite # Bands Passes/day Images / day

AVHRR 3} 20 ~ 100
GOES 5 96 480
MODIS 36 12 432
Web Cam 1 ~ *5 min. 288

- Total # images analyzed per day : 1300
Data Quantity

Number of images ol ko A




Why do we need a data base monitoring system?

Sate”ites 1997 Report:

Kamchatka was clear to the south,
and Karymsky Lake was visible
Data volume in image n14.97317.1608, as a
C | t ca. 9 pixel spot square, max
T umduilative temperature of -0.7 on a background
of -10. The summit at Karymsky
showed no thermal activity. This was the

US e Of WEb cams 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 datareceived (satellite
station and ground networks:
NOAA, Navy)




Manual Analysis Interface

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

Entries: Web Interface
Preset cateqories must be filled in

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

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

AVHRR data at
Database 1738 shows a plume

with a temperature
Cloud Temp. Backgnd. Temp. of ~-55 C which

Tx = -55C Tb = -14C correlates to >
25,000' (8km). The
leading edge of
Plume Length Plume Direction the cloud is drifting
46 km NW NW and about

46 km from the
volcano.




Manual Analysis Interface

Seizmology Satelliteé Geodesy Geology “VWALVYE PUFF ‘Webcams  “olcano Monitoring ‘TWesther Logs  Calendars Web Tools
AVO

REMOTE SEHSING

MODIS
subreaions

Observation
Database

oo

Daily
Logs
Okmok
Algorithm

Volcano
Locations

Links

CLICK ON AREGION TO LIST 4 DAY ARCHIVE OR CHOOSE A SPECIFIC IMAGE
Models TO VIEW.

Recent
Eruptions

Augustine Duty Remote Sensor

Jon Dehn :: jdehn@gi.alaska.edu
PCUIEEEN  ffice 474.6499 :: home 458.9270 :: cell 322.0676

ftp site/
text only

o
=



Manual Entry: Base Page

B ase Chooze Observation | | Base Observations | | Satellite Obzervations | | Camera Observations | | Store Changes
Observ atl ons.: Cloud conditions for volcanoes with elevated color codes: Cloud conditions for each region:
Primarily Clouds
y Wolcane Coelor Code Cloud Cond Wrangell I tostly Clear j
Augustine Red I Mostly Clear = | Augustine I Mostly Clear =]

Active volcanoes

Pawlof I Farlhy Cloudy j
Waewndof I Partly Cloudy j
Eorown IMDSﬂ},-" Cloudy j
Eiska I Cloudhy |
Cascades IMDSﬂ},-" Cloudy j
Tellowstone I bosthy Cloudy j

Idartin Tellow IMDSU},-" Clear |
P Tellow IF"artIy Cloudy j

=t Helens Cirange I Cloudsy

Bezpmianny  Yelow ICIDudy
Ebeko Yellow ICIDudy

Earymsky  Orange I Cloudy
=hrreluch Yellow I Cloudy

Bemypmianny I kFostly Clouchy j

L L e f e L

Eurile I bostly Cloudy = |
Comments (%) : Crperational Motes:
Aotive plume in the air at the time of GOES processing iz suffering again, but
this monitoring. the data is not lost and is being
Puff modeling, pluwme temperatures hack-processed.
compared ro radiosonde and nexrad suggest |Gilmore feed iz having issues, thank
plutne heights of S-10km. goodness our AVHRE station is bhack.

Wenl weboam has timing issues (bright
sunlight at 06:44) .




Detailed
Observ.

Manual Entry : Satellite Observations

Choose Observation Base Observations

start a new Observation ¢7)
Sector Volcano

Satellite Observations

Camera Dbservations

store Changes

=elect an Exsting Observation (7)

Yeniarminof-11.06017.05828

IAUHRF{j Iﬂxugustine j Iﬂxuguatine

Local image ¢7)

I(imagej j

Dther image, of tnage range: 7)

I(m anual)

j Augustine -g10.06017.1730
Augustine -n15.06017.0358
Augustine -n14.06017.1831
Augusting -11.06017 0649

Augustine -n14.06017 0622
Augustine -g10.06017.1830

Expand Ohs atore Obs Delate Ohs

| »

Cormments for this observation:

General Observations:

degrees.

Cloud condition I Mostly Clear | x] ic

Zenith angle |4III 7

Significant notse ¥ € fI & 7

47 kn maximwn distance fromw the wolcano, hbearing NW at 130

FPLume ha=z a long axis of 73 ko angled at bhearing

Mo split window at this time.

Plume Observations: (add band) =| | Thermal Anomaly Observations: (add band) -
Elank lines are accepfable Elank lines are accepfable
Band Length Height Dir Walue Eewview Band Poels Onent Walue Bekgnd  Eewview
km km Vaarious Lnifs Various unifs  various wnifs
chd |73 la [115 55 undefined [




Manual Entry: Camera Observations

Zhoose Observation

Basze Obszervations

Satelite Observations

Camera Observations | | Store Changes

Start a new Ohservation:

Camera:
Wolcano:
Image date:

Image end date:

AugiCam ﬂ

Augustine ﬂ

117061709 LT ¢7)

(7]

select an Existing Observation ¢7)

Augustine - AugiCarm - 060117 0963 LITC - ]

Expand Obs =tore Obs Delete Obs

iTeneral Observations:

ot ents:

Cloud condition | Mostly Clear =

Thermal Visitble ¥ I ©




Reportis for: AM & or PM © | yesterday © or today &

Subject:

17 January 2006 LM =atellite report

From:

Een Dean <kdeanfigi.alaska.edu>

To: avo_ops@eq.giseis.alaska.edu, avo_kvert@eq.giseis.alaska.edu

Pavlof:
Vaevidof:
Eorowvin:

Kigka:

AUMMARY:
No activity ochserved.

CLOUD CONDITIONS:
TWrangell:
Augustine:

{must be filled out)

{must he £filled out)
{must he filled out)

{must be filled out)
{must be £illed out}

{must be filled out)

LM =satellite report for January 17,

OBSERVATICONS:

ERROR: You mwust specify weather for
ERROR: You mwust specify weather for
ERROR: YTou must specify weather for
ERROR: You mwust specify weather for
ERROR: YTou mwust specify weather for
ERROR: You mwust specify weather for
ERROR: You must specify weather for
ERROR: YTou mwust specify weather for

Cascades: {must bhe filled out)
Tellowstone: {(muast be £filled out)
Bezymianny: {must be filled out)
Kurile: {mmst he filled out)

LA3T IMAGEZ VIEWED:

AVHRR: (must bhe filled out)
GOE310: {(must be filled out)
MODIS: {must bhe filled out)
HMT3AT1: {(must he filled out)

Z006

Karymsky.
Bezyvmianny.
Martin.
Augustine.
Spure.
Ebeko.

3t. Helens.
Shiveluch.




Automated Reporting:

AM satellite report for January 17, 2006

SUMMARY: %“

Plume and thermal anomaly at Augustine, thermal anomaly at Veniaminof %"5‘

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

01/13/2006



Extracting Information from the Database

laska

olcano

Observation Dumper

bservatory

ch20

|ch20b_bg [ch20b_pix [ch21b [ch21b_bg |c

S Samid |y

11.08011.0728

2008-01-11 07:28:00

2

11.06013.2039

2008-01-13 20:39:00

24

t1.06013.2216

2006-01-13 22:16:00

13

11.06014.0619

2008-01-14 08:19:00

34

11.06014.0757

2006-01-14 O7:57:00

14

al.0s014.1155

2008-01-14 11:55:00

al.06014.1333

2006-01-14 13:33:00

t11.06016.2109

2006-01-16 21:09:00

11.06017.0649

20068-01-17 06:49:00

11.08017.2152

2008-01-17 21:52:00

11.06018.07 32

2006-01-18 07:32:00

al.06018.1308

2006-01-18 13:08:00

11.06019.0637

2006-01-19 06:37:00

11.06019.0815

2008-01-19 08:15:00

al0e19.1214

2006-01-19 12:14:00




Automated Reporting: Weekly Activity Table

laska olcano  bservatory
Weekly Repaort
[ 2006 > 2006-Jan-1010 2006-Jan-17 |
Idetailed 'l o ; M di

Augustine | Bezymianny | Ebeko | Karymsky | Martin | Shiveluch | Spurr | St Helens | Talbachik | Yeniaminof
day 10| PM T T b
Al T T T T
day 11
Fh P
A PT T T
day 12
Fhd P P
day 13 el
ay
Fh
day 14 el
ay
Fh
A T
day 15
P
Al
day 16
Fh T

Report is for 2:00 Prd on the starting Tuesday till 2:00 P on the following TUuesday.
Events are presented according to the time of ohsersation, not time of acouisition.




Automated Reporting: Bimonthly Table of Activity

—

laska

T

olcano

Bi-tonthly Report

bservatory

period to view

|2EIEIE j |Nwemberand December ﬂ

Movember |1 |2 |3 3 Fo(8 |9 10 (11 (12 (13 |14 |15 |16 |17 [18 (19|20 |21 |22 |23 (24 (25 |26 |27 |26 |29 |30
Bezymianny L I O O I - O O 4 E P K| RP
Cleweland b
Karymsky | ® P L KlH [ K| X X | ¥P
Katmai p XP P
Koryaksky b4
Shiveluch ® L E I A A O O O O ® P | X
Spurr P P
St. Helens K H|[H | X K| E I O O
Talbachik * * * *
W eniaminof P P
December |1 |2 (3|4 5 89 |[10(11 (12|13 |14 |15 |16 (17 (18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31
Akademia hMauk
Augustine P P
Bezymianny wo|H K w| R
Karymsky P KP | HP | HP W[ K[ H|H| R KRR [ H |HP| | ® ®
Kliuchewvskoi *
Semisopochno b4
Shiveluch wo|H ®o|H X ®o|H
5t Helens X E I S S O O O I A

¥ - hotspots

P - plumes, ash bursts




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 Spots: Okmok Il Algorithm

laska olcano  bservatory
Hotspot Report

2006/5/2

2006/5/2

4 hotspots

Hot Spot Report
« Searches

Kliuchevskoi v
: show hotspols

 Extracts
 Database Entry

Bezymianny, Kliuchevskoi, Ushkovsky

n1608122.1617

view

Kliuchevskoi

». @

Bezymianny
Kliuchevskoi
Ushkowvsky

= ki

n18.08122.1502

view

Kliuchevskoi

Bezymianny
Kliuchevskoi
Ushkowvsky

100

41

n14 061220858

view

Klivuchevskoi

Bezymianny
Kliuchevskoi
Ushkovsky

a2

n1506122.0545

View

Kliuchevskoi

Bezymianny
Kliuchevskai
Ushkowvsky

65

25



Hot Spots: Okmok Il Algorithm

laska olcano  bservatory

Automatic Observation Viewer

Observation
Viewer

1. Shows
40x40
image

2. Statistics

B —T—
Key (some items can be toggled by clicking en them)

Bezymianny (colorless) .]] . D E- D D .

Kliuchevskoi (colorless)

data and MaM hotspot deviant solar solar cloud cloud
collateral volcanoes Ushkovsky {colorless) pivel data received off off an off




Temperature Degrees C

Julian Date

Advanced Queries

006/1/1

* | »

sat_zenith_degrees <= 40

sun_zenith_degrees == 90

ch3_mean

ch3_max

ch4_bg_mean

vl @
YYYYDDD.HHMM E

NaN -]




Ash Cloud: Cleveland Algorithm

Version 1.

Airborne Ash

Works for GOES Data only

Large eruptions only
Version 2. Underdevelopment

All data

Different Logic Tree

Many False Alarms




Manual Vs. Automated Systems

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

e (ualitative observations

* not always timely (not a 24 hr. shop; but on call 24 hr)
2. Automated




Automated
Assessment
of Data
Coverage

laska olcano  bservatory
Pass Report

SIartdatey 2 006/5/4

70 passes
encdate | 2006/5/4 {7 R
show passes

time zone AK/ * UTGC

info subsector coverage

n14.05124.2357

start of acquisition:
2006-05-04 23:57:00 UTC
entry into AVO system:
2006-05-05 001 6:05 UTC

no subsector coverage

n17.06124.2317

subsector coverage:

start of acquisition:
2008-05-04 231700 UTC
entry into AVO system:
2008-05-05 0B:38:07 UTC

11.06124.2313

start of acquisition: subsector coverage:
2006-05-04 23:13:.00 UTC
entry into AVO system:
2006-05-05 00:09:40 UTC




Satellite data latency plot

O

days since data start j
display

Tia g o



Monitoring Database: Summary/Conclusions

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

’d?‘é‘;ﬂf&@l'autbfnéiurcdlﬂy geﬂéﬂ

lh'héec'bh.d.s
Consistent and complete reporting.

5
6. Faster and.ensures critical information reported.
7. Transported to other monitoring facilities.

.b
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