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Chapter 7.  Sounding Operations

7.1
Driftsonde Facility

To be provide by Vidal
7.2
Ground-based Radiosonde Stations

This section describes the ground-based sounding stations in the T-PARC region.  For the purposes of this section, the T-PARC region is defined as 0-55 degrees N latitude and 110-160 degrees E longitude.  The information on radiosonde stations within this section is from the Global Telecommunications System (GTS) feed for January-March 2008 (and earlier in some instances) and the World Meteorological Organization (WMO) Publication 9, Volume A, Observing Stations (15 March 2008 edition).  The information on radiosonde type and windfinding methodology is from the WMO Catalogue of Radiosondes and Upper-air Wind Systems (July 2007 edition).  Figure 7.1 provides an overview of the radiosonde locations in the T-PARC region.  The following subsections details on the radiosonde operations by country.
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Figure 7.1 Radiosonde locations in the T-PARC region (0-55N and 110-160E).

Real-time data will consist of standard mandatory and significant levels of pressure, temperature, relative humidity, wind speed and wind direction disseminated via the GTS (see Tables 7-1 to 7-10 for details on which stations will transmit in real time).  Note that for inclusion in the forecast models special soundings are only accepted within the period 3 hours before the initialization time and 2.5 hours after the initialization time.  For some stations yet to be determined the high resolution (varying from 1-second to 6-second vertical levels) data will be included in the final T-PARC archive.  The high resolution data have been requested and will be received via ftp.
7.2.1  Russia
The Russia radiosonde stations are depicted in Figure 7.2 and Table 7-1.  There are 15 Russian sounding stations in the T-PARC region.  There are 14 stations that provide 00 and 12 UTC TEMP messages on the GTS.  An additional station (Severo-Kuril’sk) has sent TEMP messages on the GTS as recently as July 2007???.  The Russian stations in the T-PARC region all utilize the MRZ radiosonde and secondary radar windfinding technology.
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Figure 7.2 Russian radiosonde station locations.
Table 7-1.  Routine radiosonde observations in Russia.  The 00, 06, 12, and 18 columns provide information on UTC release times of radiosondes (R) and pilot balloons (Pi) at the stations.  The GTS column specifies whether observations from the station are routinely available via the GTS.

	Station Name
	WMO ID
	Lat
	Lon
	00
	06
	12
	18
	Sonde Type
	Windfinding
	GTS

	Bagdarin
	30554
	54.62
	113.13
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Chita
	30758
	52.02
	113.33
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Borzya
	30965
	50.38
	116.52
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Zeja
	31300
	53.75
	127.23
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Nikolaevsk-na-amure
	31369
	52.15
	140.70
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Blagovescensk
	31510
	50.27
	127.50
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Sutur
	31538
	50.07
	132.13
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Habarovsk
	31736
	48.53
	135.23
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Dal'nerechensk
	31873
	45.87
	133.73
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Vladivostok
	31977
	43.27
	132.05
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Aleksandrovsk-sahalinskij
	32061
	50.90
	142.17
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Poronajsk
	32098
	49.22
	143.10
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Juzhno-Sahalinsk
	32150
	46.92
	142.73
	R
	
	R
	
	MRZ
	Secondary Radar
	Y

	Severo-Kuril’sk
	32215
	50.68
	156.13
	
	
	
	
	MRZ
	Secondary Radar
	N

	Petropavlovsk-kamchatskij
	32540
	52.97
	158.75
	R
	
	R
	
	MRZ
	Secondary Radar
	Y


7.2.2  Democratic People's Republic of Korea (North Korea)
The DPRK radiosonde stations are depicted in Figure 7.3 and Table 7-2.  There are two DPRK stations in the T-PARC region.  One station (Pyongyang) provides 00 UTC temp messages on the GTS.  An additional station is mentioned in WMO Publication 9, Volume A, Observing Stations and WMO Catalogue of Radiosondes (July 2007) as releasing radiosondes at 00 and 12 UTC.  This station does not send data to the GTS.
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Figure 7.3 DPRK and Republic of Korea radiosonde station locations (left) and pilot balloon station locations (right).

Table 7-2.  Same as Table 7-1 but for the DPRK.
	Station Name
	WMO ID
	Lat
	Lon
	00
	06
	12
	18
	Sonde Type
	Windfinding
	GTS

	Hamheung
	47041
	39.93
	127.55
	R
	
	R
	
	
	Unknown
	N

	Pyongyang
	47058
	39.03
	125.78
	R
	
	
	
	Poin contacting radiosonde (domestic production)
	Hand-operating
	Y


7.2.3  Republic of Korea (South Korea)
The Republic of Korea radiosonde and pilot balloon stations are depicted in Figure 7.3 and Table 7-3.  There are seven Republic of Korea radiosonde stations in the T-PARC region.  Two of these stations (Osan and Gwangju) conduct radiosonde releases four times per day and the other five stations conduct twice daily releases.  All of the radiosonde stations except one (Gosan) submit their data to the GTS.  Additionally 9 stations conduct 00 UTC pilot balloon observations and one station (Wonju) conducts 00 and 06 UTC pilot balloon observations.  None of these pilot balloon observations are submitted to the GTS.  South Korea utilizes a mix of radiosonde types with most using the Graw DFM-97 and others using the Jinyang (J/Yang) radiosonde.  GPS or Loran is used for windfinding.
Table 7-3.  Same as Table 7-1 but for the Republic of Korea.

	Station Name
	WMO ID
	Lat
	Lon
	00
	06
	12
	18
	Sonde Type
	Windfinding
	GTS

	Yeoju
	47083
	37.33
	127.58
	Pi
	
	
	
	
	
	N

	Maesalli
	47084
	37.35
	127.25
	Pi
	
	
	
	
	
	N

	Ungcheon
	47086
	36.22
	126.53
	Pi
	
	
	
	
	
	N

	Sokcho
	47090
	38.25
	128.57
	R
	
	R
	
	Graw DFM-97
	GPS/Loran
	Y

	Baengnyeongdo
	47102
	38.03
	127.15
	R
	
	R
	
	Graw DFM-97
	GPS/Loran
	Y

	Gangneung
	47107
	37.73
	128.93
	Pi
	
	
	
	
	
	N

	Seoul
	47111
	37.45
	127.10
	Pi
	
	
	
	
	
	N

	Wonju
	47118
	37.42
	127.95
	Pi
	Pi
	
	
	
	
	N

	Suwon
	47120
	37.22
	127.00
	Pi
	
	
	
	
	
	N

	Osan
	47122
	37.10
	127.03
	R
	R
	R
	R
	J/Yang
	Loran
	Y

	Pilseung Range
	47123
	37.10
	128.87
	Pi
	
	
	
	
	
	N

	Yecheon
	47134
	36.62
	128.35
	Pi
	
	
	
	
	
	N

	Pohang
	47138
	36.03
	129.38
	R
	
	R
	
	Graw DFM-97
	GPS/Loran
	Y

	Gwangju
	47158
	35.12
	126.82
	R
	R
	R
	R
	J/Yang
	Loran
	Y

	Sacheon
	47161
	35.07
	128.05
	Pi
	
	
	
	
	
	N

	Heuksando
	47169
	34.68
	125.45
	R
	
	R
	
	Graw DFM-97
	GPS/Loran
	Y

	Gosan
	47185
	33.28
	126.17
	R
	
	R
	
	VRS80L
	GPS/Loran
	N


7.2.3.1 Enhanced Observations as Part of the Korean Enhanced Observing Period (KEOP)
As part of the Korean Enhanced Observing Period (KEOP) all seven of the Republic of Korea radiosonde stations (see Figure 7.3 and Table 7-3) will be conducting 6-hourly radiosonde releases at 00, 06, 12 and 18 UTC during August and September 2008.  It is unclear whether the enhanced 06 and 18 UTC radiosondes will be transmitted to GTS.
Also, as part of the Sand and dust storm & Aerosol Observational Experiment which is taking place during April and May 2008 there will be radiosonde releases at the GAWC supersite (see Figure 7.3).  It is unclear if these radiosonde observations will continue at this location during August and September 2008.  It is also unclear whether these observations will be sent on the GTS.
7.2.4  Japan 

The Japan radiosonde and pilot balloon stations are depicted in Figure 7.4 and Table 7-4.

There are 20 stations in Japan that provide 00 and 12 UTC releases on the GTS.  There is one additional station (Iwojima) that sometimes conducts 00 UTC radiosonde releases that are sometimes available on GTS (Iwojima).  Additionally, there is one station (Iwakuni) that conducts twice daily pilot balloon observations and one station (Iejima) that conducts 00 UTC pilot balloons.  Neither of these pilot balloon stations are available on GTS.  Japan typically utilizes one of the varieties of Meisei radiosondes with a couple of stations using Vaisala or VIZ radiosondes.
Table 7-4.  Same as Table 7-1 but for Japan

	Station Name
	WMO ID
	Lat
	Lon
	00
	06
	12
	18
	Sonde Type
	Windfinding
	GTS

	Wakkanai
	47401
	45.42
	141.68
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Sapporo
	47412
	43.05
	141.33
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Nemuro
	47420
	43.33
	145.58
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Misawa
	47580
	40.68
	141.38
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Akita
	47582
	39.72
	140.10
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Sendai
	47590
	38.27
	140.90
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Wajima
	47600
	37.38
	136.90
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Tateno
	47646
	36.05
	140.13
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Hachijojima/Omure
	47678
	33.12
	139.78
	R
	
	R
	
	VRS92
	GPS
	Y

	Hamamatsu
	47681
	34.73
	137.67
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Yonago
	47744
	35.43
	133.35
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Iwakuni
	47764
	34.13
	132.23
	Pi
	
	Pi
	
	
	
	N

	Shionomisaki
	47778
	33.34
	135.77
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Fukuoka
	47807
	33.58
	130.38
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Kagoshima
	47827
	31.63
	130.58
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Tokushima
	47881
	34.13
	134.60
	R
	
	
	
	
	
	N

	Naze/Funchatoge
	47909
	28.38
	129.55
	R
	
	R
	
	Meisei (RS-016)
	GPS
	Y

	Ishigakimima
	47918
	24.33
	124.17
	R
	
	R
	
	Meisei (RS-016)
	GPS
	Y

	Naha
	47936
	26.20
	127.68
	R
	
	R
	
	Meisei (Meir91)
	Radiotheodolite
	Y

	Iejima
	47938
	27.72
	127.78
	Pi
	
	
	
	
	
	N

	Minamidaitojima
	47945
	25.83
	131.23
	R
	
	R
	
	VRS92
	GPS
	Y

	Chichijima
	47971
	27.08
	142.18
	R
	
	R
	
	VIZ II
	GPS
	Y

	Iwojima
	47981
	24.78
	141.33
	R
	
	
	
	Meisei (Meir80)
	Radiotheodolite
	rare

	Minamitorishima
	47991
	24.30
	153.97
	R
	
	R
	
	Meisei (RS016)
	GPS
	Y
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Figure 7.4 Japan radiosonde station locations (left) and pilot balloon station locations (right).  The TH-08 special observation locations are depicted in yellow.
7.2.4.1 Enhanced Observations as Part of Typhoon Hunter-2008 (TH-08)

As part of the Typhoon Hunter-2008 (TH-08) program, Japan will have four 24-hour special observation periods.  During these periods, up to four radiosonde stations will be conducting 3 hourly radiosonde observations.  The four radiosonde stations conducting these observations include Hachijyo-jima (47678), Naze (47909), Minamidaitou-jima (47945), and/or Ishigaki-jima (47918) (see Figure 7.4).  These special observations will be available on the GTS. The JMA Operations Center will make the decision on the declaration of a special observation period in coordination with other groups.
7.2.5  China 

The China radiosonde and pilot balloon stations are depicted in Figure 7.5 and Table 7-5.

There are 13 stations that conduct 00 and 12 UTC radiosonde releases that send temp messages on the GTS.  An additional 34 stations also conduct 00 and 12 UTC radiosonde releases but only send the mandatory level temp message to the GTS.  All China stations (except Hong Kong) utilize one of the Shanghai Radio (Shang) radiosondes.  “Shang/M" is the old GZZ‑2 radiosonde with goldbeaters' skin hygrometer and these stations use the P band radar for windfinding. “Shang/E" is the new GTS‑1 radiosonde with a carbon hygristor and these stations utilize the new L band radar for windfinding.
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Figure 7.5 China radiosonde station locations that provide only mandatory level data on the GTS (left) and that provide mandatory and significant level data on the GTS (right).

Table 7-5.  Same as Table 7-1 but for China.

	Station Name
	WMO ID
	Lat
	Lon
	00
	06
	12
	18
	Sonde Type
	Windfinding
	GTS

	Hong Kong
	45004
	22.32
	114.17
	R
	
	R
	
	VRS92G
	GPS/Loran
	Y

	Hailar
	50527
	49.22
	119.75
	R
	
	R
	
	Shang/M
	P-band radar
	Y*

	Nenjiang
	50557
	49.17
	125.23
	R
	
	R
	
	Shang/E
	L-band radar
	Y*

	Yichun
	50774
	47.72
	128.90
	R
	
	R
	
	Shang/E
	L-band radar
	Y*

	Harbin
	50953
	45.75
	126.77
	R
	
	R
	
	Shang/E
	L-band radar
	Y*

	Erenhot
	53068
	43.65
	112.00
	R
	
	R
	
	Shang/E
	L-band radar
	Y*

	Hohhot
	53463
	40.82
	111.68
	R
	
	R
	
	Shang/E
	L-band radar
	Y

	Taiyuan
	53772
	37.78
	112.55
	R
	
	R
	
	Shang/M
	P-band radar
	Y

	Xilin Hot
	54102
	43.95
	116.07
	R
	
	R
	
	Shang/E
	L-band radar
	Y*

	Tongliao
	54135
	43.60
	122.27
	R
	
	R
	
	Shang/M
	P-band radar
	Y*

	Changchun
	54161
	43.90
	125.22
	R
	
	R
	
	Shang/M
	P-band radar
	Y*

	Chifeng
	54218
	42.27
	118.97
	R
	
	R
	
	Shang/M
	P-band radar
	Y

	Yanji
	54292
	42.88
	129.47
	R
	
	R
	
	Shang/E
	L-band radar
	Y*

	Shenyang
	54342
	41.77
	123.43
	R
	
	R
	
	Shang/E
	L-band radar
	Y

	Linjiang
	54374
	41.72
	126.92
	R
	
	R
	
	Shang/M
	P-band radar
	Y*

	Beijing
	54511
	39.93
	116.28
	R
	
	R
	
	Shang/E
	L-band radar
	Y

	Dalian
	54662
	38.90
	121.63
	R
	
	R
	
	Shang/E
	L-band radar
	Y*

	Zhangqiu
	54727
	36.70
	117.55
	R
	
	R
	
	Shang/E
	L-band radar
	Y

	Qingdao
	54857
	36.07
	120.33
	R
	
	R
	
	Shang/E
	L-band radar
	Y*

	Zhengzhou
	57083
	34.72
	113.65
	R
	
	R
	
	Shang/E
	L band radar
	Y

	Nanyang
	57178
	33.02
	112.53
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Yichang
	57461
	30.70
	111.28
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Wuhan
	57494
	30.62
	114.13
	R
	
	R
	
	Shang/M
	P band radar
	Y

	Changsha
	57679
	28.20
	113.08
	R
	
	R
	
	Shang/E
	L band radar
	Y

	Huaihua
	57749
	27.57
	110.00
	R
	
	R
	
	Shang/M
	P band radar
	Y*

	Guilin
	57957
	25.33
	110.30
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Chenzhou
	57972
	25.83
	113.02
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Ganzhou
	57993
	25.85
	114.95
	R
	
	R
	
	Shang/M
	P band radar
	Y*

	Xuzhou
	58027
	34.28
	117.15
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Sheyang
	58150
	33.77
	120.25
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Fuyang
	58203
	32.93
	115.83
	R
	
	R
	
	Shang/M
	P band radar
	Y*

	Nanjing
	58238
	32.00
	118.80
	R
	
	R
	
	Shang/E
	L band radar
	Y

	Shanghai
	58362
	31.40
	121.47
	R
	
	R
	
	Shang/E
	L band radar
	Y

	Anqing
	58424
	30.52
	117.03
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Hangzhou
	58457
	30.23
	120.17
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Nanchang
	58606
	28.60
	115.92
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Qu Xian
	58633
	28.97
	118.87
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Hongjia
	58665
	28.65
	120.08
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Shaowu
	58725
	27.33
	117.43
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Fuzhou
	58847
	26.08
	119.28
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Taibei
	58968
	25.03
	121.53
	R
	
	R
	
	Shang/M
	P band radar
	Y*

	Xiamen
	59134
	24.45
	118.07
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Wuzhou
	59265
	23.48
	111.30
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Qing Yuan
	59280
	23.67
	113.05
	R
	
	R
	
	Shang/M
	P band radar
	Y

	Shantou
	59316
	23.40
	116.68
	R
	
	R
	
	Shang/E
	L band radar
	Y*

	Haikou
	59758
	20.03
	110.35
	R
	
	R
	
	Shang/M
	P band radar
	Y*

	Xisha Dao
	59981
	16.83
	112.33
	R
	
	R
	
	Shang/E
	L band radar
	Y*


* Only mandatory level observations are available on the GTS from these stations.

7.2.6  Micronesia, Brunei and Guam
The Micronesia, Brunei, and Guam radiosonde and pilot balloon stations are depicted in Figure 7.6 and Table 7-6.  There are six stations that conduct 00 and 12 UTC releases and send temp messages on the GTS.  One of these stations also conducts 06 and 18 UTC pilot balloon releases that do not get sent on GTS.  Five of the stations (all except Brunei) have their high vertical resolution (6-second) data routinely archived at NCAR/EOL.  These high resolution data are typically available with a two month delay.
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Figure 7.6 Radiosonde (top) and pilot balloon (bottom) station locations in Micronesia, Malaysia, Indonesia, Philippines, and Brunei Darussalam.
Table 7-6.  Same as Table 7-1 but for sites in Micronesia and Brunei Darussalam.

	Station Name
	WMO ID
	Lat
	Lon
	00
	06
	12
	18
	Sonde Type
	Windfinding
	GTS

	Guam
	91212
	13.55
	144.83
	R
	
	R
	
	VIZ B2
	Radiotheodolite
	Y*

	Woleai Atoll
	91317
	
	
	
	
	
	
	VRS92
	
	N

	Chuuk
	91334
	7.47
	151.85
	R
	
	R
	
	VRS80-57H
	Radiotheodolite
	Y*

	Pohnpei
	91348
	6.97
	158.22
	R
	
	R
	
	VRS80-57H
	Radiotheodolite
	Y*

	Koror
	91408
	7.33
	134.48
	R
	
	R
	
	VRS80-57H
	Radiotheodolite
	Y*

	Yap
	91413
	9.48
	138.08
	R
	
	R
	
	VRS80-57H
	Radiotheodolite
	Y*

	Brunei
	96315
	4.93
	114.93
	R
	Pi
	R
	Pi
	VRS92G
	GPS
	Y**


* High vertical resolution (6 second) data for these stations are routinely collected by                    NCAR/EOL.

** Only the radiosonde data at 00 and 12 UTC are available on GTS.
7.2.6.1  PALAU2008 special radiosonde observations

As part of PALAU2008, Yap (91413) and Koror (91408) will be conducting additional radiosonde releases at 06 and 18 UTC during the period from 5 June to 15 July 2008.  TEMP messages for these special observations will also be sent to the GTS.  Additionally, special radiosonde releases will be conducted at Woleai atoll (91317; see Figure 7.6 and Table 7-6) from 5 June to 15 July 2008.  These will be either 12- or 6-hourly observations.  These observations are not currently planned to be available on the GTS.

7.2.7  Malaysia
The Malaysia radiosonde and pilot balloon stations are depicted in Figure 7.6 and Table 7-7.  There are four stations that conduct 00 and 12 UTC releases and send temp messages on the GTS.  Three of these stations also conduct 06 and 18 UTC pilot balloon observations that are not available on GTS.  Additionally, one station conducts 00, 06, 12 and 18 UTC pilot balloon observations that are not available on GTS.

Table 7-7.  Same as Table 7-1 but for Malaysia.

	Station Name
	WMO ID
	Lat
	Lon
	00
	06
	12
	18
	Sonde Type
	Windfinding
	GTS

	Kuching
	96413
	1.48
	110.33
	R
	Pi
	R
	Pi
	VRS92G
	GPS
	Y*

	Bintulu
	96441
	3.20
	113.03
	R
	Pi
	R
	Pi
	VRS92G
	GPS
	Y*

	Kota Kinabalu
	96471
	5.93
	116.05
	R
	Pi
	R
	Pi
	VRS92G
	GPS
	Y*

	Tawau
	96481
	4.27
	117.88
	R
	
	R
	
	VRS92G
	GPS
	Y

	Sandakan
	96491
	5.90
	118.07
	Pi
	Pi
	Pi
	Pi
	
	
	N


* Only the radiosonde data at 00 and 12 UTC are available on GTS.
7.2.8  Indonesia 

The Indonesia radiosonde and pilot balloon stations are depicted in Figure 7.6 and Table 7-8.  There is one station that conducts 00 and 12 UTC releases and sends temp messages on the GTS.  This station also conducts 06 and 18 UTC pilot balloon observations that are not available on GTS.  Seven additional stations conduct pilot balloon observations (three at 00, 06 and 12 UTC; three at 00 and 12 UTC; and 2 at 00 UTC) that are not available on the GTS.

Table 7-8.  Same as Table 7-1 but for Indonesia.

	Station Name
	WMO ID
	Lat
	Lon
	00
	06
	12
	18
	Sonde Type
	Windfinding
	GTS

	Tarakan/Juwata
	96509
	3.33
	117.57
	Pi
	
	Pi
	
	
	
	N

	Tanjung Redep/Kalimarau
	96529
	2.12
	117.45
	Pi
	
	
	
	
	
	N

	Putussibau/Pagsuma
	96565
	0.88
	112.93
	Pi
	
	
	
	
	
	N

	Naha/Tahuna
	97008
	3.58
	125.47
	Pi
	
	Pi
	
	
	
	N

	Menado
	97014
	1.53
	124.92
	R
	Pi
	R
	Pi
	VIZB
	Radiotheodolite
	Y*

	Toli-Toli/Lalos
	97028
	1.02
	120.8
	Pi
	Pi
	Pi
	
	
	
	N

	Gorontalo/Jalaluddin
	97048
	0.52
	123.07
	Pi
	
	Pi
	
	
	
	N

	Ternate/Babullah
	97430
	0.77
	127.37
	Pi
	Pi
	Pi
	
	
	
	N


* Only the radiosonde data at 00 and 12 UTC are available on GTS.
7.2.9  Philippines
The Philippines radiosonde and pilot balloon stations are depicted in Figure 7.6 and Table 7-9.  None of the Philippines stations have appeared on the GTS since Nov/Dec 2007.  There are four stations that conduct 00 UTC radiosonde releases, five stations that conduct 00 and 12 UTC pilot balloon observations and one station that conducts 00 and 06 UTC pilot balloon observations.

Table 7-9.  Same as Table 7-1 but for the Philippines.

	Station Name
	WMO ID
	Lat
	Lon
	00
	06
	12
	18
	Sonde Type
	Windfinding
	GTS

	Basco
	98135
	20.45
	121.97
	Pi
	
	Pi
	
	
	
	N

	Laoag
	98223
	18.18
	120.53
	R
	
	
	
	Graw DFM-90
	GPS
	N*

	Baguio
	98223
	16.42
	120.6
	Pi
	
	Pi
	
	
	
	N

	Tanay
	98433
	14.57
	121.37
	R
	
	
	
	VIZ GPS Mark II
	GPS
	N*

	Legaspi
	98444
	13.13
	123.73
	R
	
	
	
	VRS92G
	GPS
	N*

	Cuyo
	98630
	10.85
	121.03
	Pi
	Pi
	
	
	
	
	N

	Mactan
	98646
	10.3
	123.97
	R
	
	
	
	VRS92G
	GPS
	N*

	Surigao
	98653
	9.8
	125.5
	Pi
	
	Pi
	
	
	
	N

	Davao
	98753
	7.12
	125.65
	Pi
	
	Pi
	
	
	
	N

	Zamboanga
	98836
	6.90
	122.07
	Pi
	
	Pi
	
	
	
	N


* These sites last routinely appeared on the GTS in Nov/Dec 2007.  Tanay started to occasionally appear on GTS again 22 April 2008.
7.2.10  Hawaii

To support the driftsonde operations the radiosonde data from Hawaii will also be available.  The Hawaiian radiosonde stations are described in Table 7-10.  All stations are routinely available in real-time on GTS.  NCAR/EOL routinely archives the high resolution (6-second) data from these stations.  The high resolution data are typically available on about a two month delay.

Table 7-10.  Same as Table 7-1 but for Hawaii.

	Station Name
	WMO ID
	Lat
	Lon
	00
	06
	12
	18
	Sonde Type
	Windfinding
	GTS

	Lihue
	91165
	22.00
	159.40
	R
	
	R
	
	VRS80-57H
	Radiotheodolite
	Y

	Hilo
	91285
	19.70
	155.10
	R
	
	R
	
	VIZ B2
	Radiotheodolite
	Y


7.3
Research Vessel (R/V)-based Radiosonde Stations

This section covers the special Research Vessel soundings operations that are occurring during T-PARC.  These include three ships as part of the TH-08 experiment and one as part of the PALAU2008 experiment.  Details on operations are in the following subsections.

Note that for inclusion in the forecast models special soundings are only accepted within the period 3 hours before the initialization time and 2.5 hours after the initialization time.

7.3.1  R/V Radiosonde Observations as Part of Typhoon Hunter-2008 (TH-08)

Japan will have three Research Vessels (R/V) taking part in TH-08 with a maximum of two taking part at any one time.  Table 7-11 summarizes the R/V participation in TH-08 and Figure 7.7 shows the location of the ships.  When each R/V is on station it will be conducting 12 hourly (00 and 12 UTC) radiosonde releases.  When a TH-08 Special Observation period has been called, one or both of the R/V’s on station at that time will conduct radiosonde releases every three hours for a 24 hour period.  There will be at most four Special Observation periods as part of TH-08 during August and September 2008.  All ships will send TEMP messages to the GTS.
Table 7-11.  R/V radiosonde observations for TH-08
	R/V Name
	WMO ID
	Lat
	Lon
	Time Period
	Sonde Type
	Windfinding
	GTS

	Ryofu-maru
	JGQH
	28.00
	132.00
	Early-late August
	
	
	Y

	Seifu-maru
	JIVB
	32.00
	127.00
	Early-late September
	
	
	Y

	Chofu-maru
	JCCX
	32.00
	127.00
	Mid-late August
	
	
	Y

	Chofu-maru
	JCCX
	28.00
	137.00
	Early-mid September
	
	
	Y
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Figure 7.7 TH-08 Research Vessel radiosonde locations.

7.3.2  R/V Radiosonde Observations as Part of PALAU2008
During June and July 2008 the Japanese R/V Mirai will be releasing radiosondes every 6 hours.  For the period from 4-28 June 2008 the R/V Mirai will be on station at 12N and 135E.  From 30 June to 3 July the R/V Mirai will be in port at Guam (no radiosondes during this period).  Following this, from 4-27 July 2008, the R/V Mirai will be conducting a cruise to replace Triton buoys.  Table 7-12 summarizes the R/V Mirai radiosonde observations and Figure 7.8 shows the location of the ship.  TEMP messages will be sent to the GTS via JMA.
Table 7-12.  R/V radiosonde observations for PALAU2008
	R/V Name
	WMO ID
	Lat
	Lon
	Time Period
	Sonde Type
	Windfinding
	GTS

	Mirai
	JNSR
	12.00
	135.00
	4-28 June
	VRS92
	
	Y

	Mirai
	JNSR
	Moving (see Figure 7.8)
	4-28 July
	VRS92
	
	Y
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Figure 7.8 PALAU2008 R/V Mirai cruise map.
7.4
Dropsondes

Note that for inclusion in the forecast models special soundings are only accepted within the period 3 hours before the initialization time and 2.5 hours after the initialization time.
7.4.1  NRL P-3

The NRL P-3 will be based in Guam from 30 July to 30 September 2008.  The NRL-P3 has a total of 150 research flight hours and a total of 350 Vaisala RD93 dropsondes (~30 dropsondes per flight) which use GPS for windfinding.  The high resolution (0.5 second) “D” file will be transmitted to the Monterey Operations Center via LDM.  Once in Monterey, the file will be processed through the NCAR/EOL ASPEN sounding processing software, which removes outliers and noise, and examined before a TEMP message is generated, which will be transmitted to the GTS probably via email through an NCAR/EOL arrangement with the NWS. The “D” file format is shown in Figure 7.9.
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Figure 7.9 Example of the “D” file format.

If the P-3 flies at 24,000ft, the high resolution data files are about 100kb.  The NRL P-3 will typically release dropsondes at 60nmi intervals and at waypoints (section 3.3.b??).
7.4.2  DLR Falcon
The DLR Falcon will be based in Atsugi, Japan from 25 August to 4 October 2008.  The DLR Falcon will have 300 dropsondes from NSF and an additional 37 dropsondes from JMA as a part of the TH-08 experiment.  The DLR Falcon will be utilizing Vaisala RD93 dropsondes which use GPS for windfinding.  The DLR Falcon has a desired flight level of 270 to 370.  Every other dropsonde will have a TEMP message transmitted to the GTS in real-time.  The methodology of transmission is still under discussion.  The high resolution “D” file data are 0.5 second resolution and contain pressure, temperature, relative humidity, wind speed and wind direction.
During single aircraft operations, the DLR Falcon will release dropsondes at 8-10 minute intervals (100-125km spacing) in conditions sub-optimal for the lidar and possibly at higher frequency during optimal lidar conditions (see section 3.3.a??).  A typical mission will include two flights for a total of 6-7 hours.

During multiple aircraft operations (section 3.3.b??) the DLR Falcon will release dropsondes at about 10 minute intervals (~125 km spacing) or about 15-20 dropsondes per flight.  As with the single aircraft operations a mission could include two flights with a refueling in between.

7.4.3  Air Force WC-130
The Air Force WC-130 will be based in Guam from 30 July to 30 September 2008.  This aircraft will have approximately 750 dropsondes.  The Air Force will process the data through the ASPEN software and send the TEMP message data to the NHC Chief, Aerial Reconnaissance Coordination, All Hurricanes (CARCAH) unit via satellite down link.  Once at CARCAH, the data are quality controlled and transmitted to the GTS.  The high resolution (0.5 second) “D” file data will be available after the plane lands.
The WC-130 aircraft will typically fly at ~10,000ft with a maximum altitude of 20,000ft (see section 3.3.b??).  Dropsondes will be released regardless of altitude as closely as possible.  From 10,000ft, dropsondes can be released as frequently as every 2.5 minutes (~18 km spacing).  Higher resolution is always possible for a burst of four dropsondes.
7.4.4  Astra Jet (DOTSTAR)
The Astra Jet will be based in Taiwan and flights will be primarily in the area south and east of Taiwan (see Figure 7.10).  The Astra Jet will be utilizing Vaisala RD-93 dropsondes.  This aircraft will have approximately 150 dropsondes.  There will be eight missions each 6 hours in length.  Approximately 15 dropsondes will be released each flight.  See Figure 7.10 for an example flight strategy.
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Figure 7.10 Example dropsonde release strategy for the DOTSTAR aircraft.

The dropsonde data will be sent in real time from the aircraft to the Central Weather Bureau via sitcom.  The CWB will insert TEMP messages onto the GTS (Figure 7.11).
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Figure 7.11 DOTSTAR dropsonde data flow and areal coverage.

7.4.5  Gulfstream-II (PALAU2008)
During June 2008 a Gulfstream-II aircraft will release dropsondes in the Palau Island region.  There will be 3-4 flight days.
