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Earthquake Turkey, October 2010
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Tsunami Japan, March 2011
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Center for Satellite Based Crisis
Information

ZKI

i DLR
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Responsibilities and tasks of ZKI

- Acquisition and provision of satellite based crisis

information

- Rapid generation of user-driven information
products in case of a disasters - Maps

- 24 hours / 7 days on-call duty

- Established contact points in Germany and Europe as
well as in international institutions

i DLR
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Linking space and technology

Data Data Data Environment & Crisis
Reception Archiving Management Geoinformation Information

Political Decision Makers Relief Organisations

Public

Situation Centers
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Networks and Partnerships
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Disaster cycle

Preparation/
Prevention

/ [ Alertness ]

[ Risk Analysis ]

[ Reconstruction]

Emergency
Relief

Transition Phase
Relief and
Reconstruction
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e triggering process
e situation briefing

Crisis or Disaster [@Mobilization * satellite tasking
e archive search

e auxiliary data

@ Data acquisition

e geometric correction
e image enhancement

|®Pre-Processing 526:‘;3

Planning and
Decision Support

©®Dissemination
e information generation

=
[@Analysis , -O ‘ e data fusion

e Cooperation with ‘
national/local
authorities [@ Map Production Integration of

e Relief organisations, auxiliary data
NGOs e quality control

* Public,... e maps (printed; online)

e GIS-ready geodata
e information dossiers

Integration in
collaborative pla_tform
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Flood Mozambique, January 2012

SAFER Acthation No. 118
Glide No. TC-2012-000008-MOZ
Product No. 01

Mozambique - Maputo/Gaza

Flood as of January 25, 2012
Disaster Extent - Overview
Scale:

Observed waterextent o Ci
= as of January 25, 2012 Y

— RoB
B Normal water level

o Railway

Intorpretation
On January 16, 2012, Mazambique's coast
ropical depression “Dando” followed by wnso
With wind speeds up to 220 kmih and torrental rains the
storms have caused sevece damages and floods.
This map shaws the open inland water extent in o coastal
areas of tha provinces of Mapulo and Gaza. The open water
was detected by sem:-automatic ana
Scouked on Jemery 25, 2012, The tomal wet
derived by combining SRTM Water Body Data (SWBD) weh
manuely wvached weer foskr 88 soem 00 Landest?
ETM note that due to radar

e fod exent might be incersetimated

aveas wi i aih vegetation
Landsat-7 ETM+ imagery acauired on October 17, 2002 and
May 29, 2003 overtayed on hillshaded SRTM elevation data
sorves s backdop
Cartographic information

5 10
———— m—
Ney) S 08 b Local projection: UTM Zone 365, Datum: WGS 1984
2 3 ikl Bliatrs 3 Geagraptc pojeton: Laton (DMS), Daum: WGS 84

(GRS : . £ ‘Scale: 1:150,000 for DIN A
Data Sources
RADARSAT-2 (50m) MacDonald, Dt

Landsat7 ETM+ (30m)  ©USGS 2002, 2003
SRTM C-Band ©USGS 2000
Vector data OLR 2012
DUSGS, NGA, NASA 20002006
Ry 3 : products elsborated for ths Rapid Mapping Actity are
Wit & . reaksed 1 the best of our abiity. wahin 3 very short time frame,

ing European_Communty's

Sovent Framenork Programme (FPTI2001 2013) s o
" 218802

The ZK| crisis maps are constanty updated. Plesse make sure
10 visit htp:/hwww 2% o de r the latest version of this product,
Map produced January 25, 2012 by ZKI
Updated January 26, 2012
©OLR 2012

Ki@dir.de

' Cnl\m hr sn-llnn Based Crisis Information

& Disaster Monitoring

German Remote Sensing Data Center
German Asrospace Center
DI




www.DLR.de -

Fires Rom§

Chart 12 > Center for Satellite Based Crisis Information > Jan. 2012

Land cover class

Baens

In this area about 11,7 hectares ¢

of natural grassland burnt down. 3§
L

box

bumt es,
On t lber 08, 2011 no active fire

Mixed forest
Natural grassland
Moors and heathland

. Land cover class Burnt area (ha) Burnt area (%)
Mixed forest 1.5 3.7
Natural grassland 24.8 60.5
Moors and heathland 14.7 35.8
amasvo | ¢ Total (Map extent) 100

14.7

Total (map extent)

Lyl 100
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Earthquake Turkey, October 2011

TITIE FT80E FIWE 0E 331090 TR0E

Pre-disaster WorldView-2 satellite imagery,
acquired on June 27, 2011

SAFER Activation No. 110
Glide No. 2011-000162
Product No. 07

TURKEY - ERCIS
Situation as of October 26, 2011
Damage Assessment Map - Detail

Scale: 1:12,000
s

Location Diagram:

Post-disaster QuickBird-2 satellite imagery,
acquired on October 26, 2011

rights reserved
Vector data ©DLR 2011
Framework
The products elaborated for this Rapid Mapping Activity are
realised to the best of our ability, within a very short time frame,
optimising the material available.
Al geographic information has limitations due to the scale,
resolution, date and interpretation of the original source
materials. No liabilty conceming the content or the use thereof
is assumed by the producer. The research leading to these
results has received funding from European Community'
Seventh Framework Programme (FP7/2007-2013) under grant
agreement n* 218802
The ZKi crisis maps are constantly updated, Please make sure
1o visi http./awww zki.dir de for the latest version of this product
Map produced October 26, 2011 by ZKI
Updated October 27, 2011
©DLR 2011
i@dir.de hitp:liwww.2ki.dir.de

Center for Satellite Based Crisis Information |
~ Emergency Mapping & Disaster Monitoring —

German Remote Sensing Data Center
German Aerospace Center
DLR ||
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Flood Pakistan, September 2011

SAFER Actvation uo 104

Prods
Pakistan - Province of Sindh
Digri
Flood as of September 22, 2011
Disaster Extent - Detailed Map
Scale: 1:26,000

N
Loce prjockon UTM Zoa 42N, Dt WO 1064 A
Geographic projection: LatLon (DMS), Datum: WGS 84
Scale vzsoonvumnnum
Data Sources.
Geokye-1 (0.5m)

TorraSAR-X (175m)

Vector data
Framework

updated Please make
nmhulmmaauummumm
Map produces September 2. 2011 by ZKI

Hgalr g
itp: w2k . de

Center for Satellite Based Crisis Information
- Emergency Mapping & Disaster Monitoring -

German Remote Sensing Data Center
German Aerospace Center
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Famine Ethiopia, August 2011

August 31, 2011:

Within the camp about 10 iR \ee i
buildings and more than 2600 > t,::': :&mm
tents are visible. Due to cloud ; ‘ #" . Due to cloud cover

cover only parts of the camp e . parts of the camp could
could be analyzed. , ol
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Earthquake — Tsunami Japan, March 2011

GLIDE No. EQ-2011-000028-JPN|
Product No. 11

JAPAN - Oshika Peninsula
Earthquake/Tsunami
Disaster Extent as of March 12, 2011
Sheet 5: Yagawahama
Scale: 1:7,500

ANl geographic mformation has limitations due 10 the scaie,
resoktion, date and iterpretation of the orignal source
materials. No kability conceming the content

s assumed by the producer.

Map produced March 13, 2011 by ZKI

©DLR 2011
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Tsunami Japan, March 2011

Radar data

o, 0T
hY \:,;ﬁ »&

GIS data

-4 123

District (N > S)

Tagajo
Ishinomaki
Higashimatsushima
Matsushima
Shiogama
Shichigahama
Sendai

Natori
lwanuma
Watari
Yamamoto

Sum

Area [km?]
entire district tsunami affected
18.70 04 (26.94%)
553.27 19 18 (3.47%)
107 48 51.45 (47.87%)
51.95 2.63 (5.06%)
15.51 0.07 (0.46%)
16.11 15.49 (96.15%)
787.95 48.39 (6.14%)
98.03 29.47 (30.06%
55.67 23.66 (42.51%
63.74 33.67 (52.82%
69.28 12.69 (18.31%

1837.69 241.74 (13.15%)

JAPAN - Honshu

Tsunami

Inhabitants
entire district  tsunami affected
36000 9900 (28%)
88000 29200 (33%)
24400 17300 (71%)
7000 100 (1%)
32000 5 (0%)
11800 9600 (81%)
700600 21200 (3%)
38800 15400 (40%)
32700 5600 (17 %)
18800 6100 (32%)
10100 4200 (42%)

1000200 118615 (12%)

Estimated directly affected inhabitants by city district (Myiagi Prefecture)

29200

Inhabitants

9900 9600

5600
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Earthquake Haiti, January 2010

16320

wazeN

3N

5N

Charter Call ID 288, SAFER Action No, 24

Giida No. EQ-2010-000009-HTI

Product N* 23

HAITI - Port-au-Prince
Earthquake
Satellite Image Damage Assessment
January 13, 2010 - Sheet 10
Scale 1:5,000
Location Diagrams

| Indewadusl f soarse damages visibie
| Severe s extensive damages vistle

[ Very swong / vast damages visible

important to note. Areas not marked with ‘damage visibe® may
still show considorable impactidamage from the. . Due
1o the resalution of the imagery and viewing geomety of e
satelits, the damage assessment IS of very coarse character

+  Aiport
& Hompital
@ Sports fisld
@ Potantial gatherng area [ otz
A Totaly damaged bulding disaster imager
Interpretation
On Jarwary 12, 2010, 3 major earthquake of magnitude 7.0 and
depth of 10 km struck southern Haiti st 21:53 UTC. The earth.
followed by a series of st aftershocks of
itudes vp to 59, Tno captal Portau-Prince was fit
severely. The map shows the categories of buiking damage per
9 denved trom visual
pro-disaster satelite data (GoogleEarth) and post-disastar
GecEye-1 salelite imagery (scquired on January 13, 2010}
DLRZKI
Cartograpnic Saction
Gartographic Information
] 100 20 00 a0 500 }"\

Local projection: UTI Zane 18 Nerth, Dastum: WGS 84
Gecgraphic projection: LaLon (OMS), Datum: WES 84
‘Scale: 1:5,000 for A1 srints

Data Sources

©5 i
13,2010 - © DLR 2010
Roads provided by Unitad Nalions Cartograghic Section. exanded by

GeoEye imagery - © MINUSTHA GIS 2010, & DLR 2010
by OLR - © SERTIT 2010, & DLR 2010
Satellte images - & GeoEye 2010; © 2000 ESRI®, -cubed, Geokye;
© DigitalGiobe 2010
Framework

. eleborated for this Rapic Mapping Actiity are
realisec 10 the best of our abikty, within & very Short time tame,
duing @ crsisioxercise, opimising the maferal availatlo.
A1 geographic informetica has limiations due 1o the scale,

resclution. 3
No kabiity concarming the contont or tho uss thersof is assumed
by the producer.

" 020 on Janugry 16, 2010 by ZKI
Upgatsd on January 28, 2010 by ZKI
WDLR201C

aigdir.do
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Center for Satellite Based Crisis Information
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Responsibilities and tasks of ZKI

Preparation/
Prevention

[ Alertness ]

Emergency
Relief

Transition Phase
Relief and
Reconstruction

i DLR
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Risk- and vulnerability analysis, Indonesia

Tsunami Risk Map
Peta Risiko Tsunami

1:25.000

Map sheets 1707-332 and 1707-314
DENPASAR oot - 0

Wi e e e e o

DENPASAR
Map sheets 1707-332 ang 1707334

i DLR
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Evacuation Time Map - Major Warning
Peta Waktu Evakuasi - Peringatan Utama

Legend

o i Main road
0-30 1. I:‘ Flat areas
evacuation time Minor road
30 - 60 min. E;" . ++++++ Railway
evacuation time 2% Undulating areas @ Alrport
m— i
60- 90 c_nin.A Hilly areas B Harbor
evacuation time i i
Hospita
90 - 120 min. v Police station
evacuation time Setiiement
e & Power plant
> 120 min. ' °  Province office
evacuation time WAt Auigaes 3
2 Districts office
M B« e i...— .«_..i
Mt £, 30 e ‘ | Temporary shelter area i : Village boundary (desa)  § Kecamatan office
—— f]
2 City office

- - Evacuable area - evacuation possible due to
\ the available capacity of evacuation buildings . Horizontal evacuation

“" and the available evacuation time (minimal ETA) = target point
S Minimal and median estimated time of Amount of people to evacuate per desa
med ETa  arrival (ETA) of all modeled tsunamis in >10,000
the displayed region [min]
Evacuation building with building ID, 5,001 - 10,000
— _ capacity (approximate amount of <5000
fyo evacuees) and available evacuation v
3 time as limiting factor
1] —. Evacuation building with building ID, Portion and number of people per desa
o [~780  capacity (approximate amount of &35 Able to evacuate
3500 ﬁtp evacuees) and capacity as limiting within 20 minutes
factor o
Needing more than 3200
80 minutes to evacuate Able to evacuate

within 80 minutes

-GITEWS -
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Responsibilities and tasks of ZKI

Preparation/
Prevention

/ l Alertness l

[ Reconstruction]

Emergency
Relief

ZKI| 24 / V4 Transition Phase
: Relief and
Service Reconstruction

i DLR
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Limitations of satellite remote sensing

\%g - Limited number of available satellite imagery within a certain time
‘\

frame
e

Weather constraints for optical data (clouds, haze, etc.)

Spatial resolution versus large scale coverage

response time (new acquisitions)

Costs
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2011-Nov-03 08:15:28 UTC
Lat : 0.0000

Lon : 0.0000

MLST : 08:15:28

SZ4 1 53.53 deg

Range : 12756.3 km

Altitude : 12755.7 km
Intersection Mode ON

Auto Steering ON

Clouds image time: 2011-Nov-03 09:15:36

RADARSAT-1

TerraSAR-X

2011-Nov-03 08:15:28

ENYISAT

Image © NASA (visibleearth.nasa.gov)
SAYOIR - Swath Acquisition Planner - © European Space Agency - Taitus Software

Fri 4

Mov-2011
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% Weather constraints
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TURKEY - ERCIS

Situation as of October 26, 2011
Damage Assessment Map - Detail
Scale: 1:12,000
Location Dingrams.
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& Spatial resolution versus large scale coverage

IKONOS: 13 x 13 km
coverage 1 m spatial
resolution

SPOT: 60 x 60 km
coverage 15 m spatial
resolution

LANDSAT: 160 x 160
km coverage 30 m
resolution

] s

fe
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-

Bangladesh f'}i‘ l
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Response time
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http://129.247.162.55/website/indonesia_kml/viewer.htm

Airborne real-time monitoring system VﬂVB EN E




System for Mass Events and Desasters
3K Camera System

-3 Canon EOS Mark I, 21MPix
-Max. framerate: 5Hz

-Realtime INS / D-GPS onboard
-Oblique angle max 35°

-Traffic modus:
- 3X bursts with pause Coverage |GSD
-Mapping modus ; @ 3000 m
- Continuous acquisition 8.5km | 0.40m (1:60.000)

Flightheight

@ 1000 m

-Direct georeferencing 28km | 0.13m (1:20.000)

- Position accuracy < 1 meter

Coverage

i DLR




Image processing and downlink onboard

Process 1

Airplane
Middleware Middleware H Middleware
A? AA AA
Process n Process n Process n
; g : g ; g
- % - § - %
Process 2 = Process 2 z Process 2 =
kel = |, O > kel =
Process 1 o Process 1[$ e Process 1 o
IEEE 1396a IEEE 1396a - IEEE 1396a
400M/Bit 400M/Bit 400M/Bit
Camera] pc ; [Camera| pc, PC 3
Gigabit/Ethernet
Middleware
GPS/IMU : §
pc| | Watchdog | | Traffic datg | Mosaiking | | Transfer
4 l l :

Process 2

Read image

Ortho rectify

Process 3

Tile image

for downlink

i DLR

Canon EOS Mark 1l
21 MPix

Ground
station
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Automatic real time traffic parameter extraction from
optical images

1.Fast geocoding

2.0verlay of geocoded images with road
database

3.Vehicle detection

4.Vehicle tracking in image time series

5.Vehicle speed
v = driven distance/ time distance

i DLR










Infrastructure- und Situation Monitoring

- Semi-automatic image analysis
- Algorithm trained by user
= Adaptable to different conditions

Landslide and volume change
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Oder Flood: EU-Project SAFER
Flood Map of Frankfurt/Oder 30.05.10

preTe= prerr— = s WIE TWIIIE WHOE

SAFER Action No. 38
Product n°11

4

GERMANY - Frankfurt (Oder)
Flood as of May 30 and 31, 2010
Detailed Disaster Map
Scale: 1:10,000/ 1:5,000

Location Diagrams.

I///f]j

g

1

AT

2

Legand

N\ Water extent as of May 31, 2010

—— Country border

Interpretation

Between Mey 16, 2010, s1d May 18, 2010, nesvy raalls lesd
10 inundtons of the Oder In Frankfurt (Oer} the fiood pesk
was roached on May 28, 2010. the following day. Altiough the
flood peaks of e devastating food event of 1997 have not
fiood wamings (stage V) and flood protecticn
measures wers intatod for the flcodprone armas of
Brandenbur/Germany
The map shows the kod shustion srouna Frankfur (Oder) a5
of May 31, 2010 (Map A) and as of May 30, 2010 (Map B

Mep A: The flood watsr extant of Msp A was extractad from
Radarsat2 data scqurad on May 31 2010 An IRSPS

, 2005, 8 >
o0 May 31, 2010, end @ topographic mep serve as backdrop.

Mep B The serisl image wes acquired wilhin the VABENE
frogct end shows the centsr of Frankiul (Oder) a5 cn
May 30, 2010

Cartographic Information

Local projection” UTM Zone 33 North , Datum: WGS 84 N
Geograpnic projection: LallLon (DMS), Datum: WGS 84

Scale: 110,000/ 1:5,000 for A1 prints

Data Sources
Geodasia (ww bkg bund de)

Redsrsat-2 ©Ma:DONALD, DETTWILER AND
ASSOCIATES LTD. 2010

TomaSAR-X @ Gorman Asrospace Canter (DLR) 2010

Commercial expioilation rghts:
InfoterraGmbH

IRS-P§ @ fntrix, Euromap, GAF 2007

VABENE 3K Camers © DLR 2010

Framework

The products eleborsted for this Rapid Mepping Actviy are,
reslisad o 19 best of our abiity, with 1 @ very short tme Fams,
duirg a_ crissiaxerciss, the matarial_avaiablo,
Al geograghc nfometon hes Imistions dus Lo the scale,
roscluton, dats end mtecpeetation of the onginal source matenals
No liabity concemig the contert. or e Lse thereof s assumed,

funding from Europsen  Communfy's  Severth  Framework,
Programme (FP7/2007-2013) urder grart agreemart r° 218802

The 2XI creis meps are constanty updsled. Plaasa make surs)
10 visk it www zki i d for e Ianest version of ths product

Map praduced June 2, 2010, by ZKI
&DLR2010

2i@dir.do
hetpiitvvw 2k gir.do

Safer

Center for Satellite Based Crisis Information | §
Emergency Mapping & Disaster Monitoring

VA'BENE 4#7 3
DLR
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People tracking at
Allianz Arena
Munich

Flight altitude:
1000 m a.g.

i DLR




Automatic Crowd Monitoring

Areal

Area2 Area3 Aread
\_ S WL 'a;‘." :

. AR
"y —
R
I

We count number of connected FAST features in
crowded areas to find number of people in this region.

Performance table indicating number of people in test regions counted
by three different students. Automatically detected number of people is
given in the last column;

Studentl Student2 Student3 Mean of Algorithm
Student Result
Answers
Areal 136 143 116 132 139
Area2 177 187 175 180 211
Area3 101 123 119 114 115
9 T Aread 93 96 106 98 102

Automatically crowd detection result and test

i DLR

regions




Experimental Results:

Oktoberfest complete test
image

*Sirmacek, Beril und Reinartz, Peter (2011). Automatic crowd density and motion analysis in airborne image
sequences based on a probabilistic framework. ICCV Nov. ,11, ARTEMIS-Workshop, Barcelona, Spain

i DLR




Tracking of persons
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,»9D change detection“ (Downtown Munich)

_Juni ?{)0“7 Sld b R o August 2011
‘ FaCade repalrs - |
Town haH

Negative Change

Facade
Res1denz




VABENE ,,Tag der Deutschen Einheit“, Bonn, Germany

== Automatic airborne monitoring of parking areas,
traffic'situation and crowd density movements
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DLR Portal
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Mission

Rapid Mapping
Training
Projects

[ [ [

Research and
Development

Partners and
Cooperations

FAQ
Location and Directions

[ || B

GMES Emergency
Response Service

ZKI Activations

=

=, Interactive Map
= Complete List
=, GeoRSS Feed

=

= Google Earth KML

Articles Archive
=, All Articles

ZKI Fire Service

= About

3 Interactive Map

3 MODIS Overpasses

3 Statistics

]

ZKI Certification

1SO 9001

m Certified Orgamzation

Home | Imprint | Contact | RSS | Login | Deutsch

Welcome to the Center for Satellite Based Crisis Information

The Center for Satellite Based Crisis Information (ZKI) presents a service of the German Remote Sensing Data Center (DFD)
of DLR. It provides a 24/7 service for the rapid provision, processing and analysis of satellite imagery during natural and
environmental disasters, for humanitarian relief activities and civil security issues worldwide. The resulting satellite based
information products are provided to relief organisations and public authorities and are also freely available on the ZKI
website.

Read more
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ZKI Latest News

Tropical storm in Mozambique
2 March 2012, 23:59 CET

On March 2, 2012, Tropical storm IRINA struck Madagascar at about 00:00 GMT and is forecasted to strike Mozambique as a
tropical cyclone at about 20:00 GMT on March 3.

According to the information supplied by the Joint Typhoon Warning Center (JTWC), the point of landfall will be north the
border of Mozambique and South Africa. IRINA is expected to bring 1-minute maximum sustained winds to the region of
around 129 km/h (80 mph). The cyclone is expected to cause heavy rain and flash flooding in Mozambique, and storm
surges generally between 1.2 and 1.5 metres (4-5 feet).
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Full article

Flood in Bulgaria
10 February 2012, 21:55 CET

Due to heavy snow that has covered Bulgaria in the beginning of February 2012, several dams were overﬂqwing. On
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