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1. RN EEB UL TTEHE
from obspy.clients.fdsn import Client

# JEHHEEMGZ] Ocean Seismic Data Center
client = Client(base_url="http://osdc.cormant-ocean.com')

# FNEUTHIE
inventory = client.get_stations(level='channel')

# SBHEIUE

_ = inventory.plot()
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# G5

network_name

# BibE

station_name

# '?H?' PLEHEEEE,

# FREXEITHIE
= client.get_stations(network=network_name,

inventory

print(inventory)

I3SI

'PO3'

2026/4/3 10:33

'?D?' PLECEEE (DPG 34 APG B¢ KUTES)
channel_query = '?H?,7D?'

station=station_name,
channel=channel_query,
level="'channel')

Inventory created at 2026-04-03T02:18:03.221800Z

T EMEEIEFIOWEBARSS 28 : fdsnws—-station | version: 1.1.52
http://osdc.cormant-ocean.com/fdsnws/station/1/query
Sending institution:
Contains:

Created by:

Networks (1):
Stations (1):

Channels (4):

3S

SUSTech-DMC (SUSTech-DMC)

3S5.P@3 (Pankun 0BS ID P@3)

35.P03..HDG, 3S5.P@3..HHZ, 3S.P03..HH1, 3S.P03..HH2

network = inventory[0]
station = network|[0]
station_site = station.site.name
station_starttime = station.start _date
station_endtime = station.end_date
station_latitude = station.latitude
station_longitude = station.longitude
station_elevation = station.elevation
station_channels = station.channels
channels = [station_channel.code
for station_channel in station_channels]

print('&M%&"', network_name)
print('&i5%"', station_name)
print(" Jﬁlﬁm\ , station_site)
print('&ULFIRAIE", station_starttime)
print('BuiL4E5RAE]"', station_endtime)
print('8iE%E (°)', station_latitude)
print('&8uf2E (°)', station_longitude)
print('mlﬁrﬁz (m)', station_elevation)
print('#@:E&", channels)

am& 3S

aih% Po3

Akt Pankun 0BS ID P@3
Bih ARt e 2023-07-09T00:00:00.000000Z
BiuhsERAE 8 2023-11-01T23:59:59.000000Z

[UABE (°)
auhZE (°)

[iA=E (m)

#®iE ['HDG',

13.0127

117.092

-4047.0
'"HH1',

"HH2', 'HHZ']
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3. REMERFEMHER

from obspy import UTCDateTime

# JEHhtERF EarthScope
client = Client('EarthScope')

# RIER
minmag = 6.5

# REHMZEER

catalog = client.get_events(starttime=UTCDateTime('2023-07-16"),
endtime=UTCDateTime( '2023-07-23"),
minmag=minmag)

# FTEIEECHZE SR
print(catalog.__str__(print_all=True))
_ = catalog.plot()

3 Event(s) in Catalog:

2023-07-19T00:22:07.652000Z | +12.800, -88.080 | 6.5 mww
2023-07-17T03:05:11.491000Z | -38.186, -70.426 | 6.6 mww
2023-07-16T06:48:21.155000Z | +54.392, -160.761 | 7.2 mww

3 events (2023-07-16 to 2023-07-19) - Color codes depth, size the magnitude

40 60 80 100 120 140 160 180

# EIEE3EM
event = catalog[2]

eventid = event.resource_id.id.split('eventid=") [-1]
origin = event.origins[0]
otime_str = str(origin.time)

origin.latitude

origin.longitude

origin.depth x 0.001 # REAIEWTEZE km
event.magnitudes[0] .magnitude_type
event.magnitudes[0].mag

event_latitude
event_longitude
event_depth
magnitude_type
magnitude
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description = event.event_descriptions[0].text

print('S4ID', eventid)
print('S4FiarTE", otime_str)
print('SEHESE (°)', event_latitude)
print('SH44&E (°)', event_longitude)
print('EMHRE (km)', event_depth)
print('EZEE", magnitude_type)
print('ZE4%', magnitude)

print('f#iA', description)

E4ID 11721263

EHFFARE 2023-07-16T06:48:21.1550007
EH&EE (°) 54.3919

EHZE (°) -160.7614

EMHRE (km) 25.0

EER mww

BR 7.2

AR ALASKA PENINSULA

4. TEEFERAUA. RAUA

from obspy.geodetics import gps2dist_azimuth
from obspy.geodetics import kilometer2degrees

distance_in_m, baz, az = gps2dist_azimuth(station_latitude,
station_longitude,
event_latitude,
event_longitude)

distance_in_km = distance_in_m *x 0.001
distance_in_degree = kilometer2degrees(distance_in_km)

print('ZEHFE (km)', distance_in_km)
print('ZEHFE (°)', distance_in_degree)
print('RAfiA (°)', baz)

print('AfiAE (°)', az)

EHEE (km) 8334.11446752323
EHEE (°) 74.95049206843517
RAMHE (°) 36.77044907725702
Ffif (°) 271.47394656763885

5. it EERIELRIN
from obspy.taup import TauPyModel

# ImFl R ERIE FIRIGTT (km/s)
Rayleigh_velocity = [3, 4.5]

# 1EERE Hiasp9l

model = TauPyModel(model="'iasp91l"')

# 1EEZMEIPAIS

P_arrivals = model.get_travel_times(source_depth_in_km=event_depth,
distance_in_degree=distance_in_degree,
phase_list='P")

S_arrivals = model.get_travel_times(source_depth_in_km=event_depth,
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distance_in_degree=distance_in_degree,
phase_list='S")

print('PEZEIEY", P_arrivals)
print('SEZIAT', S_arrivals)

# ImFl K AT &
Rayleigh_begin = distance_in_km / Rayleigh_velocity[1]
Rayleigh_end = distance_in_km / Rayleigh_velocity[0]

print ('IHFRFFIBTZ) ', Rayleigh_begin)
print ('IHFRLERRZ) ', Rayleigh_end)

PEZIR 1 arrivals

P phase arrival at 698.945 seconds
SHEZEIRT 1 arrivals

S phase arrival at 1275.504 seconds
EnFI R FFiaAYZ) 1852.0254372273844
EFR4ERAYZI 2778.038155841077

6. FREXIX 230 R

# JEHHEERGF] Ocean Seismic Data Center
client = Client(base_url="http://0osdc.cormant-ocean.com')

location =

inv = client.get_stations(network=network_name,
station=station_name,
location=1location,
channel=channel_query,
level="'response"')

_ = inv.plot_response(min_freq=1e-3)
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7. N EM R AZ BN R
TS RRRIKS, SIRERBHREIIENESHKSH SAF BB,

from obspy import Stream

# JEHHLEMGZ Ocean Seismic Data Center
client = Client(base_url="http://osdc.cormant-ocean.com',
user="'demo', password='demotest') # ZIKSIXIE&ET

# WEEMHKE (£L: s)
event_length = 7200

# FEXHEIFTIGATIE]( 16X T R BRI ZIG9R #L)

btime = -600

otime = UTCDateTime(otime_str)

starttime = otime + btime

endtime = otime + event_length + btime

starttime_str = starttime.datetime.strftime('%Y-5m—5dT%H:%M:%S")
endtime_str = endtime.datetime.strftime('%Y-%m—%dT%H:%M:%S")

sts = Stream()
for channel in channels:

print(f'Downloading station: {station_name} channel: {channel} '
f'from: {starttime_str} to: {endtime_str}')

st = client.get_waveforms(network=network_name,
station=station_name,
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location=1location,
channel=channel,
starttime=starttime,
endtime=endtime)

sts += st

Downloading station: P@3 channel: HDG from: 2023-07-16T06:38:21 to: 2023-07-1
6T08:38:21
Downloading station: P@3 channel: HH1 from: 2023-07-16T06:38:21 to: 2023-07-1
6T08:38:21
Downloading station: P@3 channel: HH2 from: 2023-07-16T06:38:21 to: 2023-07-1
6T08:38:21
Downloading station: P@3 channel: HHZ from: 2023-07-16T06:38:21 to: 2023-07-1
6T08:38:21

8. EFRIX 23 iz

for st in sts:
if sts[0].stats.channel == 'HDG':
# ZEBRIXESNOLEE A E (7
st.remove_response(inventory=inv,
output="'DEF"',
pre_filt=[0.002, 0.004, 25, 45])
else:
# ZEBRIXZSNINEEE
st.remove_response(inventory=inv,
output="'VEL"',
pre_filt=[0.002, 0.004, 25, 45])

# FTEIF A2 S
print(sts)

# ZE, &FELEHITEE
_ = sts.plot(equal_scale=False)

4 Trace(s) in Stream:

3S.P03..HDG | 2023-07-16T06:38:21.160000Z
0.0 Hz, 720000 samples

3S5.P03..HH1 | 2023-07-16T06:38:21.160000Z
0.0 Hz, 720000 samples

3S.P03..HH2 | 2023-07-16T06:38:21.160000Z
0.0 Hz, 720000 samples

3S.P03..HHZ | 2023-07-16T06:38:21.160000Z
0.0 Hz, 720000 samples

2023-07-16T08:38:21.150000Z | 10

2023-07-16T08:38:21.150000Z | 10

2023-07-16T08:38:21.150000Z | 10

2023-07-16T08:38:21.150000Z | 10
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2023-07-16T06:38:21.16 - 2023-07-16T08:38:21.15

le—5

1.8 1 [35.P03..HHZ

1.2 4

0.6

0.0

—0.6

-1.2 1

-1.8 -
0.00018 -
0.00012
0.00006

0.00000
—0.00006 -
—0.00012

-0.00018 {1e—5

35.P03..HH2

35.P03..HDG

T
2023-07-16T07:00:00 07:30:00 08:00:00 08:30:00

O. ERFAE: KI9E. BAMMS . BREAK
sts_copy = sts.copy()

# EHE

sts_copy.detrend('demean')

# ELtEER
sts_copy.detrend('linear")

# BN (B R lmE 30 )
sts_copy.taper(max_percentage=0.1)

# GHIE UL IR SRR
_ = sts_copy.plot(equal_scale=False)
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2023-07-16T06:38:21.16 - 2023-07-16T08:38:21.15

le—5

1.8 1 [35.P03..HHZ

1.2 4

0.6
0.0
-0.6
-1.2 1

-1.8 1

0.00018 1 (357P03_HH1

0.00012 A

0.00006 -
0.00000 A
—0.00006 -
—0.00012

-0.00018 {1e—5

35.P03..HH2
8 —

35.P03..HDG

T
2023-07-16T07:00:00 07:30:00 08:00:00 08:30:00

10. IR

# VEKZE0.02-0.04 Hz (25-50 s)
sts_copy.filter('bandpass', fregmin=0.02, freqmax=0.04,
corners=4, zerophase=True)

# ZHERIEHIRTE
_ = sts_copy.plot(equal_scale=False)
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2023-07-16T06:38:21.16 - 2023-07-16T08:38:21.15
le—6

91 (35.P03_HHZ

R

-9 Hle—5

15 (3s.P03_HH1

-1.5 1
18

le—5

35.P03..HH2

1.2 1

0.6

0.0

-1.2

-1.8
120 1

35.P03..HDG

0 ‘
-40 -

—80

-120

2023-07-16T07:00:00 07:30:00 08:00:00 08:30:00

M. i REEIC R

import matplotlib.pyplot as plt

if P_arrivals:
p_arrival
s_arrival

(otime + P_arrivals[@].time).datetime
(otime + S_arrivals[@].time).datetime

Rayleigh_begin_time = (otime + Rayleigh_begin).datetime
Rayleigh_end_time = (otime +Rayleigh_end).datetime
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fig, ax = plt.subplots(nrows=len(channels),
ncols=1,
figsize=(12, 2 *len(channels)),
sharex=True)

time_series = [time.datetime for time in sts[0].times('utcdatetime')]

for ic, channel in enumerate(channels):
st = sts_copylic]

ax[ic].plot(time_series, st.data, linewidth=0.5)
ax[ic].axvline(p_arrival, linestyle='—-', color='red")
ax[ic].axvline(s_arrival, linestyle='—-', color='blue')
ax[ic].axvline(Rayleigh_begin_time, linestyle='—-', color='orange')

ax[ic].axvline(Rayleigh_end_time, linestyle='--', color='orange')
ax[ic].legend(labels=[channel], loc='upper right"')

if channel == 'HDG':
ax[ic].set_ylabel('Counts"')
else:
ax[ic].set_ylabel('Velocity (m/s)"')
event_info = (f'Station: {station_name}, Event:{otime_str[0:19]}, '
f'{magnitude_type}{magnitude:.1f}, '
f'Distance: {distance_in_km:.1f} km')

plt.suptitle(event_info)
plt.show()

Station: P03, Event:2023-07-16T06:48:21, mww7.2, Distance: 8334.1 km
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12, IR BB

from obspy.signal import PPSD
from obspy.imaging.cm import pqlx
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start_date
end_date

2026/4/3 10:33

'2023-07-16"' # T EIKIZHIEHTFIEATE]
'2023-07-20"' # TEIKIEEIERIZZRATIE

for channel in channels:

inventory = client.get_stations(network=network,
station=station,
channel=channel,
level='response")

starttime = UTCDateTime(start_date)
endtime = starttime + 86400

while starttime < UTCDateTime(end_date):

st = client.get_waveforms(network=network_name,
station=station_name,
location=1location,
channel=channel,
starttime=starttime,
endtime=endtime)

if starttime == UTCDateTime(start_date):

tr = st[0]
if channel == 'HDG':
ppsd = PPSD(tr.stats,
metadata=inventory,
db_bins=(-20, 60, 1.0))
else:
ppsd = PPSD(tr.stats,
metadata=inventory)
ppsd.add(st)
else:
ppsd.add(st)

starttime += 86400
endtime += 86400

_ = ppsd.plot(cmap=pqlx)
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Amplitude [m?/s®/Hz] [dB]

Amplitude [m?%/s%/Hz] [dB]

%g.PO&.HDG 2023-07-16 -- 2023-07-19 (188/188 segments)
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3S.P03..HH2 2023-07-16 -- 2023-07-19 (188/188 segments)
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