DSurfTomo , 2



UEHE

.
“STG mall Hongjian Fang <fanghj@mail.ustc.edu.cn> Self-service - Lock Screen Optior

Welcome Inbox Search

ETMER...

webpage for ... ¥

i‘ Check IZ New Lol Reply Reply all Forward Delete Mail filter Markas ¥ Moveto ¥ More ¥
Inbox(1) HEFRARSNAShE E s New Meeting
Draft

From : Hongijian... <fanghj@mail.ustc.edu.cn>

Sent

en Time : 21:48:02 Dec 30, 2013 (Monday)

» My Folders (4) + To : Huajian ... <hjyao@ustc.edu.cn>

Contacts

g Sent State: Has been read. [Show detail]
» Calendar + 3

» Mail Center

. k2,
- elies e + & YIRIRG,  EIRIRATRIIFE 7% R R R B R IR e, IR B 5L G s g 2
\ail flter {3 FF T A 22 SR DA 7 20 IXAMBUBAZ I B 20 45N WS 1 S Tl AR B — A 1 2
WtEE




How It got started

.2013-2014 : gk&IMAYEE;% , FMTomo, Coding
and testing (many unslept nights) —
DSurfTomo0.1

.2015: DSurfTomo1.0

.2016: Bsjointinversion

Since 2016, DAzimSurfTomo, DradSurfTomo,
many applications
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Codes intro + how to use
Frequently asked questions
My experience

Hear your voice



Codes *

./src: Source codes

./docs: Manual

./bin: Excutable DSurfTomo

Jexample: Data example in Taipei Basin

J/scripts: Some scripts for data reformating,
plotting



How to use DsurfTomo *

.Compile DsurfTomo, go through the data example

.Data preparation: Raw — Cross-Correlation —
Dispersion — Reformat — ‘DisperData.dat’

.Prepare the Input file
Run ../bin/DsurfTomo DsurfTomo.in



FAQs via emails
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SUPPORT ON JOINT INVERSION OF PHASE AND GROUP SV VELOCITIES USIN...

9/3/18

RAMDSurfTomo - ;&F2ZDSurfTomo, &% 7 —LERSRBABERHIR. >> Biidchec.. @  8/22/18

M5, 3EHX FDSurfTomoialRR - 5% X FDSurfTomofyial@—f&weightEl.. & 72118

[HongjianFang/DSurfTomo] fix typo (#3) - . Reply to this email directly or vie... 7114118

DSurfTomo - HongjianFang/DSurfTomo.l suggest read the >> manual beforer... & 7/13/18

Software Licensing - use the DSurfTomo program and your name in my publi... 7/10/18

DSurfTomo - | got DSurfTomo.inSyn, velmap2dRg, Vs_model.real files. Dothe ... @  6/23/18

BAM SurfTomo - HongjianFang/DSurfTomo,  >>>> >>>> fiff, >>>> i E>>>> . 6/1/18
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v More
Example to use Love and Ra
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Issues on GitHub

0 HongjianFang / DSurfTomo Q Type (/) to search

<> Code (©) Issues 19 Pullrequests (> Actions [ Projects [ Wiki (@ Security |~ Insights 83 Settings

Filters v = Q is:issue is:closed © Labels 7

Clear current search query, filters, and sorts

O G oopen v 7Closed Author v Label ~ Projects v

J  © Fortran runtime error: Index '23' of dimension 2 of array 'scxf' above upper bound of 22

#10 by Aki-halas was closed now

(J  © unable to open the input file

#9 by chinu739 was closed on Dec 2, 2021

J © No 'raypath.out' in output files

#8 by MrXiaoXiao was closed on Sep 7, 2020

U © error in computing sensitivity matrix

#7 by asadeghib was closed on Mar 25, 2021

UJ © what migh cause it that the absolute velocity of the inversion cannot converge to a reasonable range ?

#6 by LevCarlo was closed on Apr 17, 2020
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How to set the boundaries right

DsurfTomo(v1.3)EFHZ& 18 » inbox x Y e

Mon, Dec 26, 2022, 11:46AM Y “

Xp Chinese v > English v Translate message Turn off for: Chinese x

1845,

DsurfTomo(v1.3) B E F ki@ E IMfImatlabiE FiR BV IR B R AV EE AR R EMEaELk, TEHITEARE RIBRIERE
B, 187 R IBrRAE R surfdata ttBYBIA B, FEYEEL —5, WiZAEFEELSEMENER, ZaifERPXHiRE—
AHENEMRIINTEERY, 2EREANZEEEE, BEXMRES, |4 HAE"90.0000000  0.00000000" B ET— FEXFRIESWES BHA, MITHICZPRAT
El£,

REBER -

computing sensitivity matrix...

Rayleigh wave phase velocity depth kernel

Source lies outside bounds of model (lat,long)= 90.0000000 0.00000000
TERMINATING PROGRAM!!

Note: The following floating-point exceptions are signalling: IEEE_UNDERFLOW_FLAG IEEE_DENORMAL




How to choose the ‘weight’ and
‘damp’




How to choose “sparsefrac’

BEZ A E T % FDSurfTomo-stabletREs = nboxx

}"'A Chinese ¥ > English v Translate message

7 ImIELF,

BDSurfTomo-stableRIFH&EIRTE, FIEIER, QUEEE295T, MIREERERRIBEIBREERK (FRESIFREIRE) -

At line 428 of file main.f90
Fortran runtime error: Array reference out of bounds for arra

)I'iw', upper bound of dimension 1 exceeded (2 > -1615651071)

Ma



How to set “threshold”

Hey, dear Dr. Fang,

here | am running your code DSurftomo, which is fascinating code!

But here | find the many ForwardT equal to O in the residual files, do

you know what is the potential reason for this?




How to plot ray paths

DSurfTomoZ&if Inbox x

Xp Chinese v > English v Translate message

PaE A ik

F Mgithub =T T /REIDSurfTomo, 7ESITHREMRNRIEAEEIEH — T
(1) EETERE, EEBNEREAE raypath.out" B X HHRAZA ;

(2) WEEMERE. HRERKERE?

HAFIERE 8 !



How to set model dimension

[HongjianFang/DSurfTomo] error in computing sensitivity matrix (#7) D inbox X & B

Wed, Sep 2, 2020, 5:116PM Y% <

oo

I am using DSurfTomo (v1.3) to invert 112422 Rayleigh phase velocity measutements Eirstlencaountered this erar

Index '201' of dimension 1 of array 'rthk' above upper bound of 200Index 201" of dimension 1 of array 'rthk' above upper bound of 200
So | increased the 200 default values of the NL and NLAY parameters t0 BotuetiicioptorahntatSikaeros:

Now | get this error while the code tries to compute sensitivity matrix:

DSurfTomo(55526,0x114dc1dc0) malloc: Region cookie corrupted for region 0x7fdbdf600000 (value is bd8fbf3f)
DSurfTomo(55526,0x114dc1dc0) malloc: *** set a breakpoint in malloc_error_break to debug

Program received signal SIGABRT: Process abort signal.

Backtrace for this error:
#0 0x10818872c

#1 0x108187ad3

#2 0x7fff673c042c
Abort trap: 6

Too many layers



Huge dispersion data set

Thu, Apr 14,2022, 2211PM Y% €

essage Turn off for: Chinese x

ARRENRESERBEEEXIRE, €A 7T REREMNEFNFARENERABRIR AR IR ERRER,
ERSIEFEE LR, MZEH, SERHEERNEERERR.
REERNRFMERIBRE, FHEBRERTARE,

- s2fan304-Vostro-3670:~/3S-ANj »/66%66*17/3-52kn/real/1.1Vc_15%/1.1Vc_15%_4.0S /home/
an304/soft/surftomo_pub/bin/DSur fTono DSUFFTONS. Ln

SURF TOMO
PLEASE contact Hongjailn Fang (fanghj@mati.ustc.edu.cn) Lf you find any bug

nodel origin:latitude,longitue
37.2170 113.6000

grid spacing:latitude,longitue
6.13%90 8.1380

model dimension:nx,ny,nz
66 66 17

Rayleigh wave phase velocity used,periods:(s)
3.00 4.00 S5.00 6.00 7.00 5.00 95.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21

00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00
).90

wumber of all measurements 215558

grid points in depth direction:(km)
1 AR A AA G AA 17 AA 15 AR 10 AR (] 80 24.00 27

3.00 36.00 39.00 42.00 45.00 48.00 52.00
computing sensitivity matrix...

gram received signal SIGSEGV: Segmentation fault

Working on it



What’s new this year

GenerateDSurfTomolnput.py
- Output surfdata.dat
- Output DsurfTomo.in
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My experience

Run it once to get a feeling
Tuning some parameters, damping, smoothing
Synthetic tests

L_curve is useful, but not always necessary, and

sometimes doesn’t work well...



The way forward

Finite frequency

Flexible parameterization using Poisson Voronoi
cells

More applications
Python version?



We would like to HEAR your
thoughts

Rt . plXKE
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