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Outllne PREPARATORY COMMISSION

Background and data
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H Istory PREPARATORY COMMISSION

Early 2000s: the IDC started using SSSCs to model regional propagation effects
for Pn, Pg, Sn and Lg

2011: Sandia NL developed RSTT velocity model for N. America (Pn) and
Eurasia (Pn, Pg, Sn, Lg)

2016: RSTT-based SSSCs delivered to IDC and tested since then

2020 Aug: RSTT-based SSSCs have been deployed in OPS
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Description of test data DR E AR R COMBLIERION

Bulletin: REB events only
Events:
Shallow: depth < 40 km
Large: ndef > 20
Period:
Before: [dy — lyr, dp) and
After: (do, do + 1yr]*
Stats for:

World

North America

Australia (no SSSCs before)
Africa (no SSSCs before)

Ydy is August 13th, 2020.
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Why large ndef PREPARATORY COMMISSION

® Small event, few teleseismic phases
® | ocation contolled by regional phases

® Even if the RSTT model is not
accurate, the time residuals will be
small

® High precision but possibly low
accuracy

PUTTING AN END TO NUCLEAR EXPLOSIONS CTBTO.ORG
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Why large ndef PREPARATORY COMMISSION

® |arge event, many teleseismic
phases
—A ® | ocation controlled by teleseismic
phases
e |[f RSTT model is not accurate,
the residuals are expected to be
large

® High precision implies and high
accuracy

PUTTING AN END TO NUCLEAR EXPLOSIONS CTBTO.ORG



Outllne PREPARATORY COMMISSION

Effect on time residuals

PUTTING AN END TO NUCLEAR EXPLOSIONS



Worldwide — Pn time residuals

PREPARATORY COMMISSION

035 Pn (before/after nphases = 16444 |/ 17990)

[ Before RSTT

[ After RSTT

0.3 1 =037, 0=2.17
1 =051, =181

0.25

0.2r

0.15

0.1r

0.05
n . nmlll]h I“]I]l]l]n - X
-15 -10 -5 0 5 10 15

timeres (s)

0.7

0.6

0.5

0.4

0.3

0.2

Pn (before/after nphases = 16444 / 17990)

I Before RSTT

[ After RSTT

4 =145 5=1.65

u=1.26,0=1.39

~~~~~~ median = 1.02
median = 0.90

Iﬂlﬂhlﬂln - 1

0 5 10 15

|timeres| (s)
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VVOI"dWIde — Sn tlme reS|dua|S PREPARATORY COMMISSION

0.18 Sn (before/after nphases = 7578 / 8085) 04 Sn (before/after nphases = 7578 / 8085)
[ Before RSTT [ Before RSTT
0.16 | |[Z]After RSTT 0.35 | 1 After RSTT ]
1 =-3.97, 0=5.66 4 =4.95, 5=4.82
L p=-1.08, 0=4.24 u =279, 0=3.37
0.14 o3ry | median = 3.60 B
median = 1.53
0.12
0.25 1 1
0.1r
0.2+ 1
0.08 +
0.15 4
0.06
0.04 oLy 1
0.02} 0.05 I]I] ]
o 0 I]l]lnlmmu,.,.,. ——
-30 -20 -10 0 10 20 0 15 25 30 35

timeres (s) Itlmeresl (5)
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Worldwide — Pg, Lg time residuals

07 Pg (before/after nphases = 821 / 1014)
I Before RSTT
] After RSTT
0.6 4 = 1.05, 0=1.25
w=1.05, 0=1.01
~~~~~~ median = 0.72
0.5 median = 0.79
0.4 1
031
0.2
0.1r
0
1 2 3 4 5 6 7 8 9 10
|timeres]| (s)
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0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

PREPARATORY COMMISSION

Lg (before/after nphases = 3533 / 3764)

[ Before RSTT

[ After RSTT

4 =2.98, 0=3.26
= 2.00, 0=2.33

------ median = 1.74
median = 1.27

I}hl]l]l]hl:l:l:l " . "
5 15 20 25

|timeres]| (s)




North America — Pn, Sn time residuals PREPARATORY COMMISSION

Pn (before/after nphases = 1265 / 1485) Sn (before/after nphases = 575 / 773)

0.7 0.35 —
[ Before RSTT [ Before RSTT
] After RSTT ] After RSTT
06 p=1.42, 0=1.41] | 03r 4= 3.61, 0=3.74
i =1.08, 0=1.05 i =3.03, 0=2.98
------ median = 1.04 B ———median = 2.21
0.5 median = 0.80 1 0.25 ¢ median = 2.09
0.4 1 0.2r 1
03¢ 1 0.15 - 1
0.2r 1 0.1r
0.1r 1 0.05 -
0 M 0
2 3 4 5 6 7 8 0
|timeres| (s) |timeres| (s)
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North America — Pg, Lg time residuals

Pg (before/after nphases = 188 / 193)

0.7
[ Before RSTT
] After RSTT
06 4= 0.91, 0=0.93
1 =0.93, 0=0.88
------ median = 0.68
0.5 median = 0.68
0.4 r
0.3r
0.2
0.1r
0 Nell 2 o~ -
1 2 3 4 5 6
|timeres| (s)
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0.05

PREPARATORY COMMISSION

Lg (before/after nphases = 605 / 517)

[ Before RSTT

] After RSTT

o= 2.44, 0=2.77

i =1.98, 0=2.39

------ median = 1.43
median = 1.23

thﬂlﬂl\lﬂlﬂlﬂm o

10 15

|timeres| (s)




AUStl’alla - Pn t|me reS|dua|S PREPARATORY COMMISSION

04 Pn (before/after nphases = 219 / 327) 07 Pn (before/after nphases = 219 / 327)
[ Before RSTT M [ Before RSTT
0.35 | |[ZZIAfter RSTT ] 1 After RSTT
u=-1.23, 0=2.33 0.6 1 u=201,0=1.71
1 =082, 5=1.26 il u=111,0=1.01
0.3+ N A ) N N median = 1.55
median = 0.89
0.25 1 1
0.2+ 1
0.15 4
01t 1 1
0.05 - I | | 1 1
0 .II .Hﬂ.ﬂn.n ,I ID I:. Lo .
-5 0 5 10 1 2 3 4 5 6 7 8
timeres (s) |timeres| (s)
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Australia — Sn time residuals

PREPARATORY COMMISSION

0.2

0.15

0.1

0.05

[ Before RSTT

[T After RSTT
p=-11.47, ¢=5.17
=038, 5=3.19

hﬂu}ﬂ

Sn (before/after nphases = 135 / 194)
; - , d . d

Mﬂ 1 .ml

-20 -15 -10 -5
timeres (s)

0

10

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

Sn (before/after nphases = 135 / 194)

I Before RSTT
[C1After RSTT ]
p=11.74, 0=4.53
u=2.20, 0=2.33
~~~~~~ median = 12.36 1

median = 1.46

o

|timeres| (s)
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Example events in Timor

Comparison of two REB events
in about the same location:

region, Indonesia

B ——

NorTH
RIAU ISUANDS KALMANTAN

SaRAWAK. /T

EAsT
KALIMANTAN

wesT
KALIMANTAN

Location: (—9.2°,124.6°) vs
(—10.1°,123.9°)

Dates: 2019 (before) vs
2021 (after)

mp: 4.8 vs 4.7
Depth: 0 km (fixed)

PUTTING AN END TO NUCLEAR EXPLOSIONS
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Example events in Timor region, Indonesia PREPARATORY COMMISSION

EVENT 17186515 TIMOR REGION, INDONESIA

Date Time Err RMS Latitude Longitude Smaj Smin Az Depth  Err Ndef Nsta Gap mdist Mdist Qual  Author
2019/04/07 02:18:13.42 0.35 0.87 -9.2309 124.6117 15.% 10.1 69 0.0f 83 53 44 8.87 154.23 m i uk IDC _LEB
Magnitude Err Nsta Author origip
ML 5.2 0.2 3 IDC_LEB 17223194
mb 4.8 0.1 28 IDC LEB 17223194
mbtmp 4.8 0.1 31 IDC LEB 17223194
Ms 3.7 0.1 27 IDC_LEB 17223194
Sta Dist EvAz Phass Time TRes Azim AzRes slow SRes Def SNR Emp per Qual Magnitude ArrID
EAPI €.39 310.7 Pn 02:19:58.819 10.0 141.0 9.7 9.3 -4.4 _ 38.6 6.8 0.33 a_ 140709158
FITZ §.87 173.6 Pn 02:20:21.300 E1NI 2.9 9.5 10.7 -3.0 T__ 402.3 33.5 0.33 a ML .4 140709188

66.9 0.37 mbtmp .4

FITZ 8.87 173.6 Sn 02:21:51.700 =13.3 235.7 -118 22.8 -1.8 _  13.3 111.2 0.33 a__ 140709182
WRA 14.21 13%.6 Pn 02:21:31.575 -4.5 317.1 4.3 13.2 -0.6 ___ 515.3 37.8 0.33 a__ 140708361
WRA 14.21 139.6 &n 02:23:54.975 -20.8 313.2 -4.0 19.5 -4.9 _ 13.5 42.7 0.33 a__ 140708363
ASRR 16.88 149.3 Pn 02:22:07.200 -4.1 325.1 -1l.¢ 12.7 0.1 478.5 17.%9 0.33 a_ 140708227
ASAR 16.88 145.3 sn 02:25:01.875 =19.0 31%.4 -7.3 20.6 -3.7 _ 13.% 11.3 0.33 & 140708232

PUTTING AN END TO NUCLEAR EXPLOSIONS



Example events in Timor region, Indonesia PREPARATORY COMMISSION

EVENT 19867554 TIMOR REGION, INDONESIA
Date Time Err RMS Latitude Longitude Smaj Smin Az Depth Err Ndef Nsta Gap mdist Mdist Oual Ruthor

2021/01/05 11:56:18.34 0.48 0.89 -10.1423 123.9334 14.4 5.4 67 0.0f 29 24 S0 0.27 123.45 m i uk IDC_LEB

Magnitude Err Nsta Author OrigID

ML 4.5 0.1 5 IDC_LEB 19904966

mb 4.7 0.1 15 IDC_LEB 15504966

mbtmp 4.6 0.1 20 IDC:LEB 18904966

Ms 3.8 0.1 21 IDC LEB 1990496€

Sta Dist EvAz Phase Time TRes Azim AzRes Slow  SRes Def SNR Emp Per Qual Magnitude ArrID

BATI 0.27 256.6 Pg 11:56:25.775 - 157.9 81.2 4.7 -14.5 T__ %082 30765.1 0.33 a__ 157005352

ERPT 6.57 320.6 Pn 11:58:00.944 - 145.2 4.1 10.7 -3.1T__ 14.2 12.1 0.33 a__ ML 4.6 157005346
37.4 0.47 mbtmp 4.7

FITZ 8.08 1658.4 Pn 11:58:13.675 - 341.8 -6.1 g.1 -4.6 T__ 162.0 7.8 0.33 a__ ML 4.7 157005368
17.3 0.28 mbtmp 4.8

FITZ 8.08 168.4 sn 11:5%9:39.750 - 168.7 -17¢ 8.3 -16.4 T__ 10.7 22.3 0.33 a__ 157005371

SIJI 11.75 38.8 Pn 11:5%:10.850 - 173.0 -45.1 6.8 -6.89 T 10.5 4.0 0.33 a_ ML 4.6 157005327
8.0 0.62 mbtmp 4.5

WRA 13.8% 135.3 Pn 11:5%9:32.475 - 308.6 -4.0 14.5 0.8 T  38.3 1.6 0.33 a_ ML 4.3 157004531
8.7 0.%¢ mbtmp 4.4

WRA 13.8% 135.3 sn 12:01:58.338 - 308.4 -4.3 23.6 -0.8 T 12.0 7.4 0.33 a__ 157004651

ASAR 16.48 146.0 Pn 12:00:05.750 - 316.7 -6.8 11.1 -1.1T_ 1e0.0 1.7 0.33 a_ ML 4.5 157004465
6.9 0.65 mbtmp 4.

ASER 16.48 146.0 Sn 12:02:58.553 - 310.9 -12.1 20.5 -3.7T__ 8.5 3.2 0.33 a_ 157004603
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Afl’lca - P ’ Lg t|me reS|dua|S PREPARATORY COMMISSION

Pn (before/after nphases = 479 / 457) Lg (before/after nphases = 100 / 104)

0.5 0.35 —
il [ Before RSTT [ Before RSTT
0.45 1 [ After RSTT ] [ After RSTT
t =172, 0=1.86 0.3 =564, 0=4.42 |
0.4+ n=1.29, 0=1.29] u=2.82, 0=2.79
~~~~~~ median = 1.27 nn —-—-—median = 4.73
0.35 F median = 1.07 4 0.25 median = 1,91 1
031 1
0.2 1
0.25 B
ozl | 0.15 ]
0.15} ] 01 ]
0.1r 1
0.05 1
0.05F I ] }
0 0 Iﬂ I S 0
012 3 456 7 8 9 10111213 0 5 10 15
|timeres]| (s) |timeres]| (s)
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Afl’lca — Sn tlme reS|dua|S PREPARATORY COMMISSION

0.25 Sn (before/after nphases = 209 / 175) 0.4 Sn (before/after nphases = 209 / 175)
. I . -
[ Before RSTT [ Before RSTT
[l After RSTT 0.35 [l After RSTT i
1 =-7.05, 0=5.32 u =749, 0=4.69
0.2 i =-1.49, 0=2.52 1 p =213, 0=2.01
o3r fl e median = 6.84 g
~ median = 1.42
0.15} 1 0.25¢ 1
0.2 r b
01y ] 0.15} ]
0.1r b
0.05 1
| “ | I 7 | |n |
OL[I I ﬂl‘]l] " L. 0 nI IIIIII'-
-20 -15 -10 -5 0 5 10 15 0 5 10 15 20
timeres (s) |[timeres| (s)
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Example events in Central Africa e

4
~ Central

SEESS o
Comparison of two REB events 5 P e S
. . ! " Cameroon N i
in about the same location: X '

Uganda )"

Equatorial |
Guinea

Location: (—6.1°,29.8°) vs @ ‘/{ 3{3@; }
(—7.3°,27.9°) s

Dates: 2017 (before ¥ Ly e G

RSTT SSSCs) vs
2022 (after RSTT T Do f g
SSSCs) o ] i

: 4.8 vs 4.6 "
: 0 km (fixed)

Ny
) Mozambique

Zimbabwe

i {
[Namibia' S8 Botswana
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PREPARATORY COMMISSION

EVENT 14353606 LAKE TANGANYIEKR REGION

Date Time Err BME Latitude Longitude Smaj Smin Az Depth Err Hdef Nsta Gap mdist Mdist Qual Authoxr
2017/04/29 10:853:20.1% 0.41 0.72 -6.1072 297706 14.8 10.3 85 o.0f 44 41 &5& 5.55 130.43 m i uk IDC_LEE
Magnitude Err Hsta Ruthor OrigID
ML 5.3 0.4 3 IDC_LEB 14371006
mb 4.8 0.1 31 IDC_LEB 14371006
mhtmp 4.8 0.1 33 IDC_LEB 14371006
M= 4.6 0.0 35 IDC_LEB 14371006
Sta Dist Evhz Fhase Time TRes Rzim AzRes Slow SBes Def SHR Lmp Per Qual Magnitude RrrID
MERR E.55 10.0 DPn 10:54:45.354 214.4 124.4 2.2 -10.5 T__ 108.4 142.1 0.23 a__ ML E.5 122733822
MERR E.58 10.0 Pg 10:5E5:01.815 180.0 -10.0 20.2 2.0 T__ 5.3 351.5 0.33 _ 122839420
MERR E.56 10.0 Sn 10:5E:4€.515 io0.8 -85.1 21.5 -3.2 4.5 786.5 0.323 a 122729826
MBAR 5.55 10.0 Lg 1 €:05.01% =7.F 245.7 55.7 3.8 -28.0 : 6.7 733.5 0.33 a: izz723823
KMEO B.5¢ EE.&8 Pn 1 E:26.450 4.7 224.8 -11.7 23.8 0.1 _ 4l.e 0.2 0.23 a__ 122722604
KMEO B.5¢ EE.8 Sn 10:57:00.000 142 323.4 8&87.2 23.8 -0.8 7.8 0.5 0.23 a 122728610
EMNEO B.36 GS56.8 Lg 10:57:51.025 -13.8 331.0 354.7 23.8 -8.0 : g.8 1.1 0.33 a: 122728¢6l8
LSEZ 5. 24 185 .5 Pn 10:55:33_715% - 0.3 -8.8 1i0.0 -3.7T__ 70.3 2.2 0.23 a ML 5.3 122733836

5eg.1 0.37 rhtmp 5.3
LSZ 5.24 185.5 5Sn 10:57:11.515 =9.F 343.8 -26.3 13.5 -11.1 _ -7 38.3 0.33 = 122729835
LSZ 5.24 185.% Lg 10:58:07.065 =6.9 105.1 355.3 21.3 -10.4 _ 12.g 74.7 0.33 a__ 122723847
TEUM 17.€1 221.3 P 10:57:23.254 ~41 31.8 -12.1 1z2.% 0.5 27.8 E0.E 0.7¢ a 122729858
TEUM 17.€1 221.3 & 11:00:2€.144 F19.3 254.2 -110 13,1 -11.1 : 6.4 127.0 0.91 a: 122729864
TS 17.61 221.3 Lg 11:02:27.15%¢ -12.6 183.4 135.5 5.4 -22.4 _ 1.8 4.2 0.33 __ 122835403
LETE 15.22 151.6 P 10:57:44.550 - 0.1 -Z.g 13.8 2.3 T__ 15.2 2.2 0.233 a__ ML 4.7 122723881
14.7 0.24 rhtmp 4.8

LETE 1%.22 151.& 5 11:01:05.475 ~14.F 115.1 10Z.4 1z.3 -11.1 _ 3.7 B9.3 1.02 a__ 122723888
LETE 1%.22 1%1.& Lg 11:03:18.57c F12.0 271.3 -101 1.8 -1z2.0 _ 1.7 2.7 0.33 __ 122835410
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PREPARATORY COMMISSION

EVENT 21692552 ZATIRE
Date Time Err BMS Latitude Longitude Smaj Smin Az Depth Err Ndef Nsta Gap mdist Mdist Qual Euthor
2022/01/26 02:06:07.7% 0.40 0.74 -7.3159 27.946 13.2 B.g 113 o.0f 43 40 &5 7.23 136.56 m i uk IDC_LEEB
Magnitude Err Hsta Ruthor OrigID
ML 4.1 0.5 & IDC_LEB 21724730
mb 4.6 0.1 Z8 IDC_LEB 21724730
mbtmp 4.7 0.1 23 IDC_LEB 21724730
M= 4.1 0.0 4& IDC_LEB 21724730
Sta Dist Evkz Chase Time TRes HAzim AzRes Slow ERes Def SHR Zmg Per Qual Magnituds ArxID
MERR 7.23 22.8 Pn 02:07:52.7¢81 - 183.4 -15.2 5.8 -4.0 T__ 1l&6.4 £.6 0.33 a_ ML 4.4 167310575
15.0 0.25 rhtmp 4.7
MBAR 7.23 22.8 Lg 02:05:51.11% 302.4 53.8 22.3 -%.5 T__ 13.5 184.3 0.33 a__ 167310588
KMEO 11.13 E5&.5 Pn 02:08:45.700 . 220.7 -15.5 17.5 3.8 T__ 24.8 5.5 0.23 a_ ML 4.7 17303645
7.7 0.20 rhtmp 4.7
EMNEO 11.13 E56.% Sn 02:10:45.575 311.4 75.2 24.1 -0.4 T__ 3.7 5.5 0.33 187437563
EMBO 11.13 56.% Lg 02:11:51_750 152 & -B3_ & 21.5 -5.8 T__ 5 14 .5 0.33 a__ 167305572
MRTE 13.04 177.7 BPn 02:05:11.200 0.2 2.8 131 -0.5 T 112 25.7 0.323 a ML E.5 167310553
- 117.0 0.54 ~ mbtmp 5.7
MATD 13.04 177.7 En 02:11:26.628 -5.8 1E5E.5 17.% 13.5 -4.8% _ 2.E 1.2 0.33 a__ 1673105858
MRTE 13.04 177.7 Lg 02:12:54.125 44.8 47.2 23.7 2.1 T 4.5 23.0 0.23 a 1g731100¢6
TEUM 15.52 215.4 Pn 02:05:43.685 32.e -95.2 11.7 -1.4 T: 3z.0 2.0 0.323 a: ML 2.7 1g73lloll
&.2 0.41 mhtmp 4.7
TEUM 15.52 215.4 En 02:12:28.185 42.& 0.7 23.4 -0.3 T__ 5.4 3.8 0.23 a__ 1g7311015
LETE 17.74 187.0 P 02:10:14.875 . E.8 -1.8 12.4 0.1 T__ =23.4 1.5 0.33 a_ ML 4.5 17311026
15.2 0.84 Thtmp 4.8
LETE 17.74 187.0 & 02:13:24.575 =11.6 324.8 -43.1 3.5 -20.% _ 2.7 33.2 0.822 __ 187437562
LETE 17.74 187.0 Lg 02:15:22.450 - 2%3.3 -73.8 23.4 -2.4 _ 6.7 1.0 0.33 & 17311035
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Example events in South America DR E AR R COMBLIERION

Colombia \ .« “Guana’  French
< } ( Guiana

Comparison of two REB events
in about the same location:

Location: (—18.5°,—70.9°)
vs (—15.6°,71.8°)

Dates: 2019 (before

RSTT SSSCS) VS gy Bolivia
2021 (after RSTT 00
SSSCs)

mp: 4.5 vs 4.6
Depth: 0 km (fixed)
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Example events close to the Chile/Peru border PREPARATORY COMMISSTON

EVENT 17759920 NEAR COAST OF NORTHERN CHILE
Date Time Err BMS Latitude Longitude Smaj Smin 2z Depth Err Hdef Nsta Gap mdist Mdist Qual BEuthor

2019/09/01 21:32:11.65 0.44 0.85 -18.4774 -70.9346 20.3 13.0 &3 0.0f 3% 36 97 8.61 170.3% m i uk IDC_LEB

Magnitude Err Hsta Ruthor OrigID

ML 3.8 0.1 4 IDC_LEB 17813328

mb 4.5 0.1 16 IDC_LEB 17813328

mbtrp 4.4 0.1 20 IDC_LEB 17813328

M= 4.4 0.1 38 IDC_LEB 17813328

Sta Dist EvRz Phase Time TRes Rzim BzRes Slow  SRes Def  SKR Amp  Per Cual Magnitude ZrrID

LERAZ 3.45 51.3 Pn 21:33:15.311 800 2287 -1.7 131 -0.6 12%.0 8.5 0.33 a__ 144438352

LPRAZ 3.45 51.3 Lg 21:34:05.277 233.¢ 3.2 12.8 -13.0 1.3 1.2 0.33 144522229

HER E.61 217.7 Bn 21:34:18.723 . 147.5 2.3 13.2 -0.5 T__  £.3 3.3 0.33 =__ ML 4.1 124433260
3.7 0.43 mhtmp 4.4

NER £.61 317.7 &n 21:35:51.222 507 161.6 22.3 3.6 -15.0 1.6 1.3 0.33 144522057

STV 3.74 TE.8 Fn 21:34:36.583 BUM 255.5 2.0 15.6 1.3 3.3 0.5 0.33 a__ 144433273

SIV 5.74 76.2 &n 21:36:2%.8%0 5.1 204.% -43.0 17.2 -7.3 ___ _ 144522092

SIV 5.74 76.8 Lg 21:37:24.580 210.5 -43.¢ 13.3 -11.8 144522214

CER 13.30 1€%.% Pn 21:35:19.750 . 348.7 -0.1 15.5 1.8 T__ 6.3 0.5 0.33 &__ ML 3.3 124433280
1.1 0.31 mbtmp 4.0

CER 13.30 1€%.% Sn 21:37:33.750 F47.9 226.4 -122 2.1 -16.3 1.1 0.2 0.33 144553823

ATEH  13.41 326.3 Pn 21:35:24.350 D8 23.6 -64.3  12.1  -1.6 T__  z2.¢ 0.4 0.33 __ ML 3.7 144553831
.5 0.48 mhtmp 4.1

ATEH  13.41 326.3 Sn 21:37:528.400 105.4 -38.5 17.3 -6.5 1.8 0.1 0.33 144522093

CPUP  14.80 124.3 Pn 21:35:41.650 . 244.2 -54.3 0.7 -12.3 T__ 4.7 0.1 0.33 a__ ML 3.6 144438244
0.5 0.61 mbtmp 3.4
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Example events close to the Chile/Peru border PREPARATORY COMMISSTON

EVENT 21158473 SOUTHERN PERU
Date Time Err BMS Latitude Longitude Smaj Smin 2z Depth Err Hdef Nsta Gap mdist Mdist Jual BEuthor
2021/10/09 04:47:45.350 0.42 0.51 -15.5954 -71.8504 16.4 B.5 41 o.0f 37 35BS 3.64 170.75 m i uk IDC_LEE
Magnitude Err Nsta Ruthor OrigID
ML 4.0 0.1 & IDC_LEB 21223026
mb 4.6 0.1 17 IDC_1EB 21223026
mbtmp 4.5 0.1 22 IDC:IEB 21223028
Mz 5.3 0.0 5& IDC_1EB 21223026
Sta Dist EvRz Phase Time TRes Azim RzRes Slow SRes Def SHR Amgp Per Qual Magnitude ErrID
LPRE 3.64 101.4 Pn 04:48:47.775 - 274.5 -5.8 11.32 -2.4 T__ &5.1 6.7 0.23 a_ ML 3.5 16454176l
00,7 1.21 mhtmp 4.1
NER £.03 305.3 Pn 04:45:18.385% - 134.0 T.0 11.5 -1.8 T__ 18.3 11.2 0.33 = ML 4.3 164542550
13.8 0.37 mhtmp 4.3
NHR €.03 305.5 En 04:50:30.015 202.€ T5.6 13,1 -11.5T 3.& 2.8 0.22 a 164542554
NHR €.03 305.5 Lg 04:50:54.315 52.32 -74.8 23.1 -8.7 T: 2.2 1z.0 o0.33 __ 164552768
SIV 10.38 S3.€ Pn 04:50:17.300 287.8 -3.1 1z.0 -0.7 T__ &7.3 0.2 0.33 a__ ML 4.3 164542580
24.3 0.52 mhtmp 4.9
SIV 10.28 53.% En 04:52:08.7&0 2421 -28.¢6 11.5 -13.0 _ 1.8 0.0 0.33 _ 164645838
RTRH 10.57 322.0 Pn 04:50:21.300 170.2 28.5 5.4 -4.3 T__ 4.5 0.5 0.33 a ML 3.6 164542370
2.7 0.7% mhtmp -
CFR 16.27 1€B.5 Pn 04:51:36.325 - 344.8 -Z.6 1z.2 -0.8 T__ 41.3 0.7 0.33 a_ ML 4.1 164542565
11.2 0.78 mhtmp 4.8
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Outllne PREPARATORY COMMISSION

Effect on defining regional phases
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Worldwide — Defining regional phases PREPARATORY COMMISSION

No. of def regional phases / all regional phases 55, No.of defining regional phases / origin
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North America — Defining regional phases

’\ CTBTO

PREPARATORY COMMISSION
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Australia — Defining regional phases PREPARATORY COMMISSION

No. of def regional phases / all regional phases No. of defining regional phases / origin

I
©

100 ©242
By5E0e
2366/2540 ® L before RSTT] B 2424/1452 ® before RSTT|
90 © after RSTT 1.6r after RSTT
1.4 |2366/1618 %
80y 220/284  221/278 :
o 70f 1.2+
é @ 1228/1912 g.’ 1
o L B4 L
Y m1228/1452
= 50 Zosy 2
© c
S 40¢ { 0.6t
30 0.4} \
20+ 0.2+
° 220/1618 m 220/1618 @ 221/1452
10 L . 220/1939 @ I 0 L 1/1618 m 34/145 ' 1
Pn Pg Sn Lg Pn Pg Sn Lg

PUTTING AN END TO NUCLEAR EXPLOSIONS



Africa — Defining regional phases EREFARATGRY, CoMUISSION

'No. of def regional phases / all regional phases No. of defining regional phases / origin
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Defining phases — Worldwide PR T
Before RSTT (17864 orids) After RSTT (18874 orids)
Phase | ndef ndef (%) ndef/origin | ndef ndef (%) ndef/origin
Pn 43549 91.01% 2.44 46566 93.29% 231
Pg 4980 95.53% 0.28 5147 96.19% 0.26
Sn 9973 44.66% 0.56 16263 71.75% 0.53
Lg 10926 75.28% 0.61 12009 86.31% 0.58
Total | 69428 77.22% 3.89 79985 87.08% 4.24
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Defining phases — N. America e

Before RSTT (2142 orids) After RSTT (1963 orids)

Phase | ndef ndef (%) ndef/origin | ndef ndef (%) ndef/origin

Pn 4130 93.52% 1.93 4418 95.42% 2.10

Pg 1009 94.74% 0.47 862 96.10% 0.51

Sn 820 57.14% 0.38 1194 66.52% 0.42

Lg 2102 80.08% 0.98 1658 84.03% 1.07

Total | 8061 84.49% 3.76 8132 87.49% 4.14
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Defining phases — Australia e
Before RSTT (1618 orids) After RSTT (1452 orids)
Phase | ndef ndef (%) ndef/origin | ndef ndef (%) ndef/origin
Pn 2366 93.15% 1.46 2424 97.90% 1.63
Pg 31 96.88% 0.02 34 100.00% 0.02
Sn 220 11.35% 0.14 1228 64.23% 0.15
Lg 220 77.46% 0.14 221 79.50% 0.15
Total | 2837 59.17% 1.75 3907 83.13% 2.69
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Defining phases — Africa PR T

Before RSTT (754 orids) After RSTT (678 orids)

Phase | ndef ndef (%) ndef/origin | ndef ndef (%) ndef/origin

Pn 845 87.56% 1.12 781 94.32% 1.25

Pg 76 95.00% 0.10 58 98.31% 0.11

Sn 110 22.40% 0.15 250 72.05% 0.16

Lg 152 44.97% 0.20 163 74.77% 0.22

Total | 1183 63.13% 1.57 1252 86.23% 1.85

PUTTING AN END TO NUCLEAR EXPLOSIONS CTBTO.ORG
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Conclusions PREPARATORY COMMISSION

® Time residuals overall improve
m Most significant improvement for Sn phases worldwide
m Lg time residuals also significantly improved
® No. of defining regional phases generally increases
m very significant percentage increase for defining Sn phases (45% — 70%)
> overall (45% — 70%)
> in Africa (20% — 70%) and
> in Australia overall (45% — 70%)
m significant increase % of for defining Lg phases
> overall (75% — 85%) and
> in Africa (45% — 75%)

e Qverall very significant improvements in Africa and Australia
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Further plans DR E AR R COMBLIERION

® RSTT-based SSSCs (v3.1.0, rel. 2020) has been deployed in DevLAN

m has richer ray coverage

m includes uncertainties

m includes SSSCs for six more recent stations (ARTI, FURI, HILR, LZDM, QSPA,
SHEM)

m tested in DevLAN (2021/Q4 - 2022/Q2)

m deployment in testbed (2022/Q1)

PUTTING AN END TO NUCLEAR EXPLOSIONS CTBTO.ORG
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