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Zagreb earthquake, 22" March 2020

Felt reports received for M5.4 earthguake
in CROATIA
on 2020-03-2205:24:02 UTC

Updated on 07/ M2020 & 1039 UTC
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GEOF, GRAD, Af: 22" March 2020
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CROPOS

33 stations (HR)

18 stations from
neighboring networks
2 = 51 stations

SIGNAL 7 .y @e®  GNSSnethu 4

BALE

e
FBiHPOS 3
5 and SRPOS 2
i

Wl CROPOS

https://www.cropos.hr

MED

dme /

AT
Illr_.-'»/"-q_ Ny

Manb( \M /_\f\/J

J__.-—___

P E

Slovenla N

*\j

rt%le

T"”‘-’j
Ll | p .lll .
RovinjJ

"l

|

Ancona

SanBenedetto
delflironto

-

..’i In_.
Ascoli'Piceno
¥

Pescara
e

Powa  Opat IJC"'”Rueka

i 47 eb\,i

BV B

- r']'\ Welika uon\ sije
M%/ Tk

Crocz :a,) R
AN :i

"a

4 ol _r"‘E:.ubot

e / oot
{_3 ]

2 |

G:u?k?

Slavonski

P i "\\_,» Hrr;l:' :

J'b' _L"-\.
S *'x L"—\}"x\

1\ f“’/
TN, 4 ‘ |||dr_}
B||eIJmL

Bosniarand Tuzla

Herzegovina

Zemca
.*.

.

Sarajevo
RO

) .ar
Makarska a,_ F
a \\\:L;flu orjeks

iy s .
= [
"-'\L- b ntenegro
% | %
F:'{:".'.![]-:Jri{:él:

iy

"u\
DuhrtwrnkT e
(i

Kot i







ZABO

CROPOS

* established in 2008 (GPS, GLO)

* modernized in 2019
(GPS, GLO, GAL, BDS)

s
P

e

CROPOS
&GALILEO

W CROPOS
k)




GNSS observations & processing

* Relative positioning (static, kinematic)

* ZAGR, ZABO B CROPO
» 22" March 2020

e Observation Data: GPS, GLONASS, Galileo, BeiDou
* 24 hours (15 sec)—> STATIC solution

* 5-6 GPST (1 sec) = Post-Processed Kinematic (PPK)
solution (3600)

* Trimble Business Center (TBC)

* 3D solution (E, N, H)
 HTRS96/TM (Easting, Northing)
* HVRS71 (Height)
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PPK(i) — STATIC: (5-6 GPST) UTC - GPST = +18 s

dist (PPK(i) - STATIC) [m], ZAGR, 22.3.2020. (04:59:42 - 05:59:41 UTC)

——dist (PPK (i) - STATIC)
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dist(PPK(i) — STATIC) = +J(E (PPK (i) — E(STATIC))? + (N(PPK (i) — N(STATIC))?

* |evel of bias and noise: 2 cm (max 25 mm)
* no permanent displacement 12



PPK(i) — STATIC: (5-6 GPST) UTC - GPST = +18 s

H[m], ZAGR, 22. 3. 2020. (04:59:42 - 05:59:41 UTC)
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* |evel of bias and noise: £ 24 mm
* no permanent displacement
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dist (PPK(i) - STATIC) [m], ZAGR, 22. 3. 2020. (- 30 sec; 05:24:09 - 05:24:37 UTC; + 30 sec))

dist; +30 sec
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* |level of bias and noise (< 2 cm)
* no permanent displacement
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Kinematic assessment of the mainshock

delta H (PPK(i) - STATIC) [m], ZAGR, 22. 3. 2020. (- 30 sec; 05:24:09 - 05:24:37 UTC; + 30 sec))

delta H [m]

——delta H; -30sec ~ ===delta H (05:24:09 - 05:24:37) ——delta H; +30 sec
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e present some level of bias and noise
* that could be a consequence of GNSS antenna swinging during the mainshock
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ZAGR, PPK (i), (-30 sec, 05:24:09 - 05:24:37 UTC, +30 sec)
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ZAGR, PPK (i), (-30 sec, 05:24:09 - 05:24:37 UTC, +30 sec)
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ZAGR, PPK (i), (-30 sec, 05:24:09 - 05:24:37 UTC, +30 sec)
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ZAGR, PPK (i), (-30 sec, 05:24:09 - 05:24:37 UTC, +30 sec)
—»—-30sek ——+30sek & STATIC
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Northing [m]

ZAGR, PPK (i), (-30 sec, 05:24:09 - 05:24:37 UTC, +30 sec)
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https://www.pmf.unizg.hr/geof/seizmoloska_sluzba/seizmoloski pojmovnik

= =125km/6s ~ 2.1km/s

average speed of seismic waves
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Mar 22, 2020 M5.3 and M4.8 Zagreb earthquake (NW Croatia)
Sentinel-1 (T146) M: 17.03.2020 S: 23.03.2020 T:16:50
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Mainshock Magnitude 5.3
22.03.2020:05:24:02 (UTC)

Aftershock Magnitude 4.8
22.03.2020:06:01:20 (UTC)
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CRS: WG584

Created by:

Dr. Marin Govorcin

University of Zagreb, Faculty of Geodesy
23.03.2020

Source: seismic data: GFZ, Faults after: Matos et al. 2014
Background: Stamen Terrain, ESRI Hillshade
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https://twitter.com/Govorcin/status/1242433684168413186/photo/1
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https://twitter.com/Govorcin/status/1242186424562200576




