Hs54% WM HER 54T 2 WIS TE (P3RS0 Vol.54 No.6
2023 4E 11 A Reviews of Geophysics and Planetary Physics Nov., 2023

{i gk, S0, 2023, FETE K APP: —Fi LT Android R 40 i Hb 58 TR AR AR N FFR 3. e sk 54T 2RV (P JE30), 54(6): 622-632.
doi: 10.19975/j.dqyxx.2022-037.

NiR S, Xu W B. 2023. Codefmap APP: A seismic deformation simulation application based on Android system. Reviews of Geophysics and Planetary
Physics, 54(6): 622-632 (in Chinese). doi:10.19975/j.dqyxx.2022-037.

=& APP: —fET Android Z%:H)
ERT RN AiEF

LEARE, GRS
R R A ER R 5 A5 B HE B Kl SRR T s =, Kb 410012

WE: FREAEMN RN T A R IR R A IERRE, St RN PP 2 KRR . le A PRk TAER T B TR X
2R B R A MRS s I PR s i3, O 12 B 70 b 5 A0 M0 A S AT 3 ek A 7 25 i) K ] 2 %4
ﬁﬁ%ﬂﬁﬁﬂﬁaﬂmﬂzﬁl’é‘l AE0S ELW L B R 7= AR (R R AR, R P R R A2 RAF PR it 52 (BRI sh, BT 5dE
HISKIRAFERE G e, PR OV e MR kA S e e R) P B2t [R) 72 T AR s . A SCRI 3 SE I USGS NEIC (R IR AL TIAR . Hh =g
PEAL AR R FE 2 30 A 3, 36T Java Fl Python i 5 & T — 35T Android & A F ML Hh = TR AR BN FH AR (FRIFR:
BE APP) | iZFE A SRR E H AW, 151380 USGS NEIC B S8, BaRZh i E. At siRERA NG,
TSGR AR AR — RN BRI s, JUHIE T T RAR B R R R IR, PIAE— RS o A B v A fE R X
o IR BN (eI e T

KR Android; [FIREIEAS; TR HIEMAHIEL; Okada
doi: 10.19975/j.dqyxx.2022-037 HFESES: P315 XHRFRIRAS: A

Codefmap APP: A seismic deformation simulation

application based on Android system

Ni Ruisheng, Xu Wenbin®

Lab of Volcano and Earthquake Research, School of Geosciences and Info-Physics,
Central South University, Changsha 410012, China

Abstract: If coseismic deformation of the earthquake region can be obtained in a short time, it is important for
timely evaluate the disaster and cooperate with the development of earthquake relief work. Space geodesy techno-
logy has the advantages of high monitoring accuracy and high spatial resolution, and has been widely used in seis-
mic deformation monitoring related fields. The coseismic deformation obtained by processing space geodetic data
can intuitively show the surface deformation caused by the earthquake and provide a reference for judging the dis-
aster situation. However due to the lag of data acquisition, it is often impossible to provide coseismic deformation
map in a short time after the earthquake. In this paper, using the near real-time focal mechanism solutions of the
USGS NEIC, seismic elastic dislocation model and seismic empirical formula, a seismic deformation simulation
application based on Android smartphone (namely Codefmap APP) is developed based on Java and Python lan-
guage. The program has the functions of earthquake catalog query at any time in the world, actively obtaining

USGS NEIC source parameters, displaying epicenter position and automatically calculating coseismic deformation.
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For important events, the deformation simulation results can be given within one day, especially for blind earth-

quakes. It can provide a reference basis for determining potentially dangerous areas and early earthquake relief to a

certain extent.

Keywords: Android; coseismic deformation; deformation simulation; seismic hazard assessment; Okada
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Fig. 4 Four modules of Codefmap APP. (a) Conditional screening module; (b) Seismic distribution information module. By default,

it displays the distribution of earthquakes with Mw> 5 earthquakes in one year in China and its surrounding areas; (c) The early
earthquake information module. By default, the information on earthquakes of Mw> 5 within one year of the current time in
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tion module. In the upper right corner of the base map, click the deformation map type selection button. The red dot represents
the epicenter and click the button to load the focal mechanism. The lower left corner is the deformation map legend and the

focal mechanism solution parameters from USGS NEIC
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Table 1 The statistics of release time of focal mechanism solutions
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Fig. 8 (a) The ascending coseismic deformation map of simulated orbit lift of the Menyuan earthquake; (b) The simulated ascending
coseismic deformation map by Codefmap APP, The white star indicates the epicenter provided by the USGS; (c¢) The descend-

ing coseismic deformation map of the Menyuan earthquake; (d) The simulated descending coseismic deformation map by
Codefmap APP
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Fig. 9 (a) The ascending coseismic deformation map of the Yutian earthquake. (b) The simulated ascending coseismic deformation
map by Codefmap APP. The white star indicates the epicenter provided by the USGS. (c) The descending coseismic deforma-
tion map of the Yutian earthquake. (d) The simulated ascending coseismic deformation map by Codefmap APP
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Fig. 10 (a) The ground shaking of the Menyuan County My6.6 earthquake displayed by ShakeMap; (b) The ground shaking of the
My6.6 earthquake in Menyuan County, Qinghai, China displayed by the Earthquake Early Warning Assistant APP; (c)
Coseismic deformation of the My6.6 earthquake in Menyuan County, Qinghai, China displayed by the Codefmap APP
Deformation; (d, e, f) The shakiing and deformation results of the My,7.3 Namie earthquake in Japan displayed by the corre-

sponding applications
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