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南⽅科技⼤学海底地震仪实验室 SUSTech OBS Lab | 上海佘⼭地球物理国家野外科学观测研究站

SNGO

海洋地震数据中⼼⽤户⼿册

Ocean Seismic Data Center User Manual
海洋地震数据的获取极为不易！为规范数据的使⽤与管理，保障数据提供⽅的合理和合法权益， 申

请使⽤海洋地震数据中⼼数据的⽤户须认真阅读并签署《海洋地震数据中⼼⽤户使⽤承诺书》，数

据访问权限将在评估数据使⽤可⾏性及潜在使⽤冲突后予以决定。

元数据完全公开，波形数据需要申请访问权限。请联系海底地震仪实验室

(obslab@sustech.edu.cn)或杨挺教授(tyang@sustech.edu.cn)。

1. 获取全部台站元数据

from obspy.clients.fdsn import Client

# 将地址定向到 Ocean Seismic Data Center
client = Client(base_url='http://osdc.cormant-ocean.com')

# 获取台站元数据
inventory = client.get_stations(level='channel')

# 绘制台站位置
_ = inventory.plot()

2. 获取单个台站元数据
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# 台⽹名
network_name = '3S'
# 台站名
station_name = 'P03'

# '?H?' 匹配地震通道, '?D?' 匹配压⼒通道 (DPG 或 APG 或 ⽔听器)
channel_query = '?H?,?D?'

# 获取台站元数据
inventory = client.get_stations(network=network_name,
                                station=station_name,
                                channel=channel_query,
                                level='channel')

print(inventory)

Inventory created at 2026-04-03T02:18:03.221800Z
Created by: 海洋地震数据中⼼WEB服务器: fdsnws-station | version: 1.1.52

    http://osdc.cormant-ocean.com/fdsnws/station/1/query
Sending institution: SUSTech-DMC (SUSTech-DMC)
Contains:

Networks (1):
3S

Stations (1):
3S.P03 (Pankun OBS ID P03)

Channels (4):
3S.P03..HDG, 3S.P03..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('台⽹名', network_name)
print('台站名', station_name)
print('台站站点', station_site)
print('台站开始时间', station_starttime)
print('台站结束时间', station_endtime)
print('台站纬度 (°)', station_latitude)
print('台站经度 (°)', station_longitude)
print('台站⾼程 (m)', station_elevation)
print('通道', channels)

台⽹名 3S
台站名 P03
台站站点 Pankun OBS ID P03
台站开始时间 2023-07-09T00:00:00.000000Z
台站结束时间 2023-11-01T23:59:59.000000Z
台站纬度 (°) 13.0127
台站经度 (°) 117.092
台站⾼程 (m) -4047.0
通道 ['HDG', 'HH1', 'HH2', 'HHZ']
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3. 获取地震事件信息

from obspy import UTCDateTime

# 将地址定向到 EarthScope
client = Client('EarthScope')

# 最⼩震级
minmag = 6.5

# 获取地震⽬录
catalog = client.get_events(starttime=UTCDateTime('2023-07-16'), 
                            endtime=UTCDateTime('2023-07-23'), 
                            minmag=minmag)

# 打印全部地震⽬录
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

# 选择第3个事件
event = catalog[2]

eventid         = event.resource_id.id.split('eventid=')[-1]
origin          = event.origins[0]      
otime_str       = str(origin.time)
event_latitude  = origin.latitude
event_longitude = origin.longitude     
event_depth     = origin.depth * 0.001  # 深度的单位是 km      
magnitude_type  = event.magnitudes[0].magnitude_type
magnitude       = event.magnitudes[0].mag
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description     = event.event_descriptions[0].text

print('事件ID', eventid)
print('事件开始时间', otime_str)
print('事件纬度 (°)', event_latitude)
print('事件经度 (°)', event_longitude)
print('事件深度 (km)', event_depth)
print('震级类型', magnitude_type)
print('震级', magnitude)
print('描述', description)

事件ID 11721263
事件开始时间 2023-07-16T06:48:21.155000Z
事件纬度 (°) 54.3919
事件经度 (°) -160.7614
事件深度 (km) 25.0
震级类型 mww
震级 7.2
描述 ALASKA PENINSULA

4. 计算震中距及⽅位⻆、反⽅位⻆

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 * 0.001
distance_in_degree = kilometer2degrees(distance_in_km)

print('震中距 (km)', distance_in_km)
print('震中距 (°)', distance_in_degree)
print('反⽅位⻆ (°)', baz)
print('⽅位⻆ (°)', az)

震中距 (km) 8334.11446752323
震中距 (°) 74.95049206843517
反⽅位⻆ (°) 36.77044907725702
⽅位⻆ (°) 271.47394656763885

5. 计算震相理论到时

from obspy.taup import TauPyModel

# 瑞利波速度的上下限估计 (km/s)
Rayleigh_velocity = [3, 4.5]

# 指定模型为iasp91
model = TauPyModel(model='iasp91')

# 指定震相为P和S
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, 

In [6]:

In [7]:



2026/4/3 10:33OSDC_User_Manual

第5/14⻚file:///Users/ycwu/Research/OBSDataCenter/OSDC_User_Manual.html

                                    distance_in_degree=distance_in_degree, 
                                    phase_list='S')

print('P波到时', P_arrivals)
print('S波到时', S_arrivals)

# 瑞利波时间窗
Rayleigh_begin = distance_in_km / Rayleigh_velocity[1]
Rayleigh_end   = distance_in_km / Rayleigh_velocity[0]

print('瑞利波开始时刻', Rayleigh_begin)
print('瑞利波结束时刻', Rayleigh_end)

P波到时 1 arrivals
P phase arrival at 698.945 seconds

S波到时 1 arrivals
S phase arrival at 1275.504 seconds

瑞利波开始时刻 1852.0254372273844
瑞利波结束时刻 2778.038155841077

6. 获取仪器响应

# 将地址定向到 Ocean Seismic Data Center
client = Client(base_url='http://osdc.cormant-ocean.com')

location = ''

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

_ = inv.plot_response(min_freq=1e-3)
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7. 下载地震波形数据

以下账号为演示账号，实际使⽤请联系我们注册⾃⼰的账号并申请开通相应权限。

from obspy import Stream

# 将地址定向到 Ocean Seismic Data Center
client = Client(base_url='http://osdc.cormant-ocean.com', 
                user='demo', password='demotest')  # 该账号仅作演示

# 地震事件⻓度 (单位: s)
event_length = 7200

# 事件⽂件的开始时间(相对于发震时刻的秒数)
btime = -600

otime = UTCDateTime(otime_str)

starttime = otime + btime
endtime   = otime + event_length + btime

starttime_str = starttime.datetime.strftime('%Y-%m-%dT%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=location, 
                              channel=channel, 
                              starttime=starttime, 
                              endtime=endtime)
    
    sts += st

Downloading station: P03 channel: HDG from: 2023-07-16T06:38:21 to: 2023-07-1
6T08:38:21
Downloading station: P03 channel: HH1 from: 2023-07-16T06:38:21 to: 2023-07-1
6T08:38:21
Downloading station: P03 channel: HH2 from: 2023-07-16T06:38:21 to: 2023-07-1
6T08:38:21
Downloading station: P03 channel: HHZ from: 2023-07-16T06:38:21 to: 2023-07-1
6T08:38:21

8. 去除仪器响应

for st in sts:          
    if sts[0].stats.channel == 'HDG':
        # 去除仪器响应到默认单位
        st.remove_response(inventory=inv,
                           output='DEF', 
                           pre_filt=[0.002, 0.004, 25, 45])
    else:
        # 去除仪器响应到速度
        st.remove_response(inventory=inv,
                           output='VEL', 
                           pre_filt=[0.002, 0.004, 25, 45])

# 打印下载的数据信息
print(sts)

# 绘图，各⼦图⽐例不相同
_ = sts.plot(equal_scale=False)

4 Trace(s) in Stream:
3S.P03..HDG | 2023-07-16T06:38:21.160000Z - 2023-07-16T08:38:21.150000Z | 10
0.0 Hz, 720000 samples
3S.P03..HH1 | 2023-07-16T06:38:21.160000Z - 2023-07-16T08:38:21.150000Z | 10
0.0 Hz, 720000 samples
3S.P03..HH2 | 2023-07-16T06:38:21.160000Z - 2023-07-16T08:38:21.150000Z | 10
0.0 Hz, 720000 samples
3S.P03..HHZ | 2023-07-16T06:38:21.160000Z - 2023-07-16T08:38:21.150000Z | 10
0.0 Hz, 720000 samples
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9. 基础预处理：去均值、去线性趋势、波形尖灭

sts_copy = sts.copy()

# 去均值
sts_copy.detrend('demean')
# 去线性趋势
sts_copy.detrend('linear')
# 波形尖灭（即波形两端逐渐变成0）
sts_copy.taper(max_percentage=0.1)

# 绘制基础预处理后的波形
_ = sts_copy.plot(equal_scale=False)
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10. 滤波

# 滤波⾄0.02-0.04 Hz (25-50 s)
sts_copy.filter('bandpass', freqmin=0.02, freqmax=0.04,
                corners=4, zerophase=True)

# 绘制滤波后的波形
_ = sts_copy.plot(equal_scale=False)
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11. 标注震相理论到时

import matplotlib.pyplot as plt

if P_arrivals:    
    p_arrival = (otime + P_arrivals[0].time).datetime
    s_arrival = (otime + S_arrivals[0].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_copy[ic]

    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()

12. 绘制概率功率谱密度

from obspy.signal import PPSD
from obspy.imaging.cm import pqlx
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start_date = '2023-07-16'  # 下载波形数据的开始时间
end_date   = '2023-07-20'  # 下载波形数据的结束时间

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=location, 
                                  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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