The Kowloon Collapse

AT 45J MA TAU WAT ROAD
TO KWA WAN, KOWLOON - K.I.L. 8627
ON 29 JANUARY 2010

Credits:
Daniele Perissin
info@sarproz.com
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Detected Radar Targets in Google Earth

File Edit Text K Google Earth
AL

File Edit View Tools Add Help

3 DTy seacn | O [®e]s&]) (@]

1 —

4 % i

5 L+ col ex: pizza near NYC

& Get Directions History

7 - parg

8- [Dat

13 o ¥ Places

" i S-E_I-[:r@ My Places

|- - /&3 sightseeing Tour
Make sure 3D

| s Buildinas

14 61 [ & Temporary Places

15 = | Np=1 | ® & Buiding Collapse

16 [ & Reflectivity Map_2...

17 - | if N (% & GCP_Res_ Height...

18 - (%/& Res_Height_m__..

- e [1E3 Res_Height_m__...

* shartauts (o) Ho

Current Di

@ & () «m
[1]n... £ |pae
L0 il
) otmp  6j20
g Building,CollapSess
L atpel 1001 : ‘
Loaa 29/
| backp 19
|| compiled 2/14
J. compi... 101 =
L dati 10f1 ‘@ :
), DEMdr 323 ¥ Layers | Earth Gallery » |
L 1520 3000 5T 5 primany Database.
Logs 101 5 (1P Borders and Labels
W gude 2B M) places
& gude... 12 g 8 ppojes
L lrgh 1001 e goads

@ﬂ 3D Buildings
4\ Start D@ ocean
[ ¢ weather
¢ callery
[ Global Awareness

3D positioning of targets
after Interferometric
processing

a3 1:53PM
| oNlja an G ot

Software Sarproz, by D. Perissin



The Kowloon Collapse

x

Software Sarproz, by D. Perissin *

@ new_dell_server (690 830 158) - TeamViewer - Free license (non-commercial use only)
L 4 = <« com-mathworks-util-PostvMInit 20 ; periz - Dolphin ot Google Earth

Filz Edit Text u -
T 5 P
Od | ‘ & ] parse

Past-analy

nalysi: InSAR i Sparse paints selection

Images Selection Images Slection £

1 Cl£
7 fune ’7“ BT I |— . . _ 5 r eec W emanans __|Update new images only tnad niask: Go Geografic coordinates
ndex Phase to height i estimation
constants generation ,—Mﬂm““ processing : UM

This plot shows the radar return from the | i
building which collapsed in January 2010

Accurate location,
es’rlma’red height: 16m

(strong signal befor'e Jan, weak sugnal af’rer') "

e Fracessing q xr CEO(OD NG - /datal /kougdbn/ E@ —
15 - | Np=1
igure 23 X —
St a 3 E_
17 = if N Fila  Edit View Insert Tools jDesktop Window Help '
a
18 - o B ke
18 - | else PR v UM = Load new arbit_| View new orbit |
I it: # Ortofoto
/ HB? Fiti0.72 o viewYymoer | Viewlines | Refl.map | N L
e Edt Debug T T
T L s le : | T e
TR = ‘ ¥ 6 s} | . Shift q rif Layer | print | v |
i : " ims
© Shortcuts 7] Ho ] 200, s
d b R o g s Do  oameter
Current Direct... c . . : 3 | ! . Coherence:  0.93 (0.00) —
e H . . ; : | Helghtt  +16  (+01(m (& Coherence
@ B | «m 2 : 3 = : > 1 At 2 Res. height:  Nal [m] “Height —
g e ] - ¥ . | ; Def trend:  Nal 0 [mm/ye: Sber weea
D £ Joae R e, AR ST 1 : -phase:  Nal (+0.00) [radjabac] ')n:s SR
0 . L . 1 = 2008.8 [years] . JERS-Envi ph.s
Dtmp  6/20 20085 2009 20095 2010 20105 2011 20115 2012 20125 - * “zimuth position —
dgo_.. 10f1 Temporal Baseline = =
altpl 10/ 1D: 76, Vel [inindyear], KTemp: [rad/degC] = Rangewidth: 187 [m) ‘Range width J iy
alrui 2/9) | T T — . . T . £ g - ’ :?;;Tﬂ:; u;;”[:‘ﬂ:-’“f _IRange pointing
backup /19 e : i g B . . - || Azimuth pointing: +0.7 (Hz/PRF) | e, Amp. 5t
| compled 2/14 Hie £l 20F i : e = P 0| : Temp-ampl:  NaMe-2 [degCA-1] _ JAzimuth pointing
compil... 10f1 tle S S e 1 Fitting index:  Nal Ton
S Nl 7 - | ' — = 0 | ERS-enviphsh: NaN  (Nah) (rad] ot _J
dai 10l T € ‘ E OOl e i R : = 1 Azimuth position: Nal (b} [pixel] b amindee =
DEM_dir 3/23 - R = o : : | Pos. dev,e 0.0 [pixell Pos. dev. — |
ers_envi 10/1 ) e e, : ; = 3 J HEmpEe 0 AP ampl. rel —
aps 10/1)| Command -, : E i el B0 iach ‘JAP phase
uy, s S, o P5 Type (NzN)
quide 2028 (1) New 1o ; () i ; : ; : Temp-phase o
quide... 112 - 20085 2009 20095 2010 2005 2011 20115 2012 20128 JRes. height
gh 1011 Temporal Baseline [years] _Temp-ampl
_JPs type
e files /datal/kowloon/RESULTS/Disp and /data: w1 oon/RESUL] Matr Coher. Win J _JCum. Disp
4 Start . El En 10 20 30 a0 50 60 70 30 %0 100 _|3p _|3Drel 2 Replica e
files /datal/kowloon/RESULTS/PhSh and /datal fowloon/RESUL] East [m x 2.0]
Data series WMov _[Temp  |Zstan N Model _[Bn/DC —
. . . . . —
This plot shows that the building started sinking at e L —
S oK Y:33.4725 —
| X 40358

the end of June 2009 (~4mm), and had a strong o™ m
acceleration in Nov 2009 (~8mm). E— | |

i ?|E Xins ‘:12

C

mQ

aj| Altogether, since the beginning of 2009, the total —— —— r 2

displacement before the collapse was about 20mm




Comments

The building at 45j Ma Tau Wai Road, To Kwa Wan, Kowloon was visible
from radar images taken by the satellite TerraSAR-X since October
2008.

The interferometric analysis shows that the building started sinking in
Summer 2009. Before November 2009, the detected movements were
not enough to rise a warning (they could be interpreted as thermal
expansion). However, after November 2009 it was clear that the
building was affected by a different and stronger process.

The building beside the collapsed one and the ground (street level) do
not show significant movements neither before nor after the collapse.

This means that data were available to rise a precise warning before the
building collapsed. An in-situ survey driven by the warning could have
revealed the possibility of collapse, saving 4 human lives.

Daniele Perissin, info@sarproz.com



