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1.	 	 The	status	of	implementation	 	

	 	 ‐	floats	deployed	and	their	performance	

From	 March	 2013	 to	 January	 2014,	 China	 deployed	 18	 APEX	 floats	 in	 the	 northwestern	

Pacific	and	 Indian	Ocean.	Among	 these	 floats,	16	were	deployed	by	 the	Second	Institute	of	

Oceanography,	 SOA	 (CSIO),	 and	 2	 were	 deployed	 by	 the	 South	 China	 Sea	 Institute	 of	

Oceanology,	Chinese	Academy	of	Sciences	(SCSIO,	CAS).	All	 these	 floats	were	manufactured	

by	Teledyne	Webb	Research,	in	which	6	floats	have	the	capability	of	two‐way	communication	

with	 Iridium	 satellites,	 and	 the	 other	 12	 floats	 use	 Argos	 satellites.	 All	 of	 the	 floats	 are	

installed	 SBE41	 or	 SBE41	 CP	 CTD	 sensors,	 in	 addition,	 7	 floats	 have	 the	 capability	 of	

sampling	near‐surface	temperature.	These	floats	were	deployed	through	three	cruises,	i.e.,	2	

floats	 (purchased	 by	 SCSIO)	 were	 deployed	 by	 R/V	 "Shiyan‐3"	 in	 last	 April;	 6	 floats	

(purchased	 by	 CSIO)	 were	 deployed	 by	 R/V	 "Haiyang‐6"	 during	 31	 May‐3	 June	 2013;	 10	

floats	 (purchased	by	CSIO)	were	deployed	by	R/V	 "Kexue"	during	December	2013‐January	

2014.	One	Iridium	float	(WMO	number:	2901539)	deployed	during	the	second	cruise	failed	

to	 get	 GPS	 positions	 since	 its	 first	 cycle,	 the	 other	 floats	 can	 receive	 data	 and	 location	

information	normally.	

China	Argo	has	deployed	171	profiling	floats	since	2002,	and	83	floats	were	still	active	as	of	5	

Feb	2014.	 	

	

	

	

	
Fig.1  Launch positions of China Argo floats as of February 2014. 
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‐	technical	problems	encountered	and	solved	

No	technical	problems	encountered	except	that	two	APF9a	floats	equipped	with	SBE41	CTD	

sensor	(WMO	number:	2901512	and	2901489)	which	were	deployed	in	the	Indian	ocean	in	

November	2011	and	in	the	Pacific	ocean	in	September	2012,	respectively,	were	still	reporting	

bad	salinity	measurements	from	their	first	profile.	One	Iridium	float	above	mentioned	(WMO	

number:	2901539)	failed	to	get	GPS	positions.	It	seems	that	these	faults	of	missing	positions	

and	 bad	 salinity	 data	 are	 resulted	 from	 the	 problem	 of	 hardware.	 We	 hope	 that	 these	

problems	could	draw	more	attentions	from	the	float	or	sensor's	manufacturers.	It's	expected	

that	the	manufacturers	could	looking	for	and	solve	the	problem	in	order	to	improve	the	use	

effect	of	the	float.	

In	addition,	different	profiling	floats	have	different	encoding	formats,	which	make	us	spend	a	

lot	 of	 times	 to	 develop	 corresponding	 decoding	 software.	 Furthermore,	 it’s	 easy	 to	 cause	

incorrect	 decoding	 problems	 and	 reduce	 the	 quality	 of	 observations.	 For	 example,	 the	 17	

Iridium	PROVOR‐DO‐I	floats	(with	O2	sensor)	purchased	by	Ocean	University	of	China	(OUC)	

from	NKE	Instrumentation	deliver	data	via	SBD	files	(binary	file)	to	user,	so	the	user	is	forced	

to	develop	the	appropriate	software	to	decode	those	messages.	Meanwhile,	the	SBD	files	are	

sent	 to	 user	 via	 email,	 which	 is	 bound	 to	 increase	 the	 difficulty	 and	workload	when	 user	

processes	 the	data,	 and	make	 it	 difficult	 to	 submit	data	 to	GDACs	 and	GTS	 in	 real	 time.	 In	

addition,	 although	 ARVOR	 float	 that	 also	 developed	 by	 NKE	 uses	 hexadecimal	 encoding	

format,	but	it	has	a	quite	different	and	complicated	format	with	PROVOR	float	from	Metocean.	

Currently,	the	data	decoding	for	those	two	types	of	float	has	got	help	from	the	technicians	at	

Coriolis	DAC.	We	take	this	opportunity	to	thank	them	all.	

‐status	 of	 contributions	 to	 Argo	 data	management	 (including	 status	 of	 pressure	 	 	 	 	

corrections,	technical	files,	etc)	

In	2013,	China	Argo	submitted	3573	TS	profiles	(including	207	O2	profiles)	to	GDAC.	Coriolis	

still	 helped	 us	 decode	 Argos	 messages	 from	 8	 active	 ARVOR	 floats	 because	 we	 haven't	

corresponding	decoding	software.	All	data	were	distributed	on	GTS	by	CLS.	 	

From	 January	 2014,	 CSIO	 updated	 most	 of	 the	 technical	 files	 and	 started	 to	 submit	 new	

version	 (format	 version	 3.0)	 of	 profile	 files.	 The	DOXY	 and	 near‐surface	 temperature	 data	

Fig.2  Launch positions of China Argo floats from March 2013 to January 2014. 
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have	 been	 incorporated	 into	 new	 profile	 files.	 CSIO	 also	 started	 to	 carry	 out	 real‐time	

pressure	adjustment	from	December	2013.	 	

‐	status	of	delayed	mode	quality	control	process	

Last	October,	China	submitted	5,107	D‐files	to	GDACs,	and	a	total	number	of	11,673	D‐files	

have	been	submitted	from	the	beginning	of	China	Argo.	The	DMQC	operator	of	China	carries	

out	 DMQC	 for	 all	 Argo	 data	 generally	 once	 per	 year.	 The	 surface	 pressure,	 CTM	 and	 OW	

corrections	have	been	applied	 in	our	DMQC	system.	The	 lack	of	historical	CTD	data	 in	 the	

western	 boundary	 current	 region	 (e.g.	 Kuroshio)	 is	 the	 largest	 difficulty	 we	 encountered	

when	we	carry	out	DMQC.	

	

2.	 	 Present	 level	 of	 and	 future	 prospects	 for	national	 funding	 for	Argo	 including	 a	

summary	of	the	level	of	human	resources	devoted	to	Argo.	

China	Argo	 is	 still	 funded	 by	 research	 programs	 from	Ministry	 of	 Science	 and	 Technology	

(MOST),	 State	 Oceanic	 Administration	 (SOA)	 and	 National	 Natural	 Science	 Foundation	 of	

China	(NSFC).	In	2013,	some	funds	from	China	Academy	of	Sciences	(CAS).	So	the	number	of	

yearly	 deployment	 is	 unstable	 because	 the	 purchase	 funding	 is	 depended	 on	 the	 actual	

allocated	funding,	usually	in	the	20‐30.	There	are	two	groups	maintained	by	CSIO	and	NMDIS,	

respectively.	The	China	Argo	Real‐time	data	centre	at	CSIO	 is	 in	charge	of	 float	purchasing,	

data	receiving,	processing	and	donating	to	AIC.	Currently,	there	are	5	staffs	working	for	this	

group.	 The	 China	 Argo	 data	 centre	 at	 NMDIS	 is	 in	 charge	 of	 processing	 data	 from	 floats	

deployed	by	East	China	Sea	Branch,	SOA,	and	data	archives	from	Chinese	floats.	

In	recent	years,	one	problem	that	who	will	pay	the	satellite	communication	fee	for	the	active	

floats	 after	 the	 research	 programs	 were	 finished	 was	 encountered.	 We	 are	 discussing	

solutions	to	the	problem	with	the	related	operating	division	of	SOA.	The	primary	solution	is	

that	 the	 operating	 division	 will	 allocate	 special	 funding	 each	 year	 used	 for	 continuing	 to	

receive	and	process	data	from	those	active	floats.	

	

3.	 	 Summary	of	deployment	plans	 (level	of	commitment,	areas	of	 float	Deployment,	

low	or	high	resolution	profiles)	and	other	commitments	to	Argo	(data	management)	

for	the	upcoming	year	and	beyond	where	possible.	

We	 estimate	 that	 about	 30	 floats	 will	 be	 deployed	 in	 2014.	 Of	 these	 floats,	 17	 floats	 are	

provided	by	a	national	basic	research	program	from	MOST	undertaken	by	OUC,	and	the	other	

13	 floats	 are	 provided	 by	 a	 national	 special	 key	 program	 for	 basic	 work	 from	 MOST	

undertaken	 by	 CSIO.	 One	 cruise	 has	 been	 confirmed,	 and	 will	 be	 undertaken	 by	 R/V	

"Dongfanghong‐2"	 from	 OUC.	 It	 is	 scheduled	 that	 17	 PROVOR	 Iridium	 DO	 floats	 will	 be	

deployed	 in	 the	North	Pacific	Ocean	during	March‐April.	 In	addition,	CSIO	will	 also	deploy	

about	 8	 standard	 APEX	 floats	 through	 this	 cruise.	 All	 the	 data	 from	 these	 floats	 will	 be	

received	and	processed	by	CSIO,	and	shared	with	other	countries.	

	

4.	 	 Summary	 of	 national	 research	 and	 operational	 uses	 of	 Argo	 data	 as	 well	 as	

contributions	 to	 Argo	 Regional	 Centers.	 	 Please	 also	 include	 any	 links	 to	 national	

program	Argo	web	pages	to	update	links	on	the	AST	and	AIC	websites.	 	

In	order	to	prompt	the	research	on	ocean	data	assimilation	and	its	operational	use,	as	well	as	

the	 application	 of	 the	 Argo	 data	 in	 oceanic	 and	 atmospheric	 sciences,	 CSIO	 held	 the	 8th	
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workshop	of	Chinese	ocean	data	assimilation	&	the	2nd	Argo	science	workshop	at	Zhoushan,	

Zhejiang	 from	 5	 to	 8	 November	 2013.	 106	 representatives	 from	 the	 26	 organizations	

participated	 in	 the	 workshops.	 Focused	 on	 the	 development	 of	 ocean	 data	 assimilation	

system,	 the	 study	 on	 theoretical	 methods	 and	 techniques	 of	 ocean	 data	 assimilation,	 the	

operational	use	of	ocean	data	assimilation	techniques,	the	progress	on	Argo	ocean	observing	

system,	the	application	use	of	Argo	data	in	the	basic	research,	ocean	data	assimilation	system	

and	operational	predicting	and	forecasting	system,	the	development	of	Chinese	autonomous	 	

profiling	 float,	 etc.,	 the	 participants	 made	 conferences	 through	 oral	 presentations	 and	

posters.	Among	them,	23	representatives	gave	speeches.	About	40	conference	papers	were	

submitted	 to	 the	 workshop,	 and	 more	 than	 10	 posters	 were	 put	 up.	 Abundant	 results	

acquired	from	the	study	on	ocean	data	assimilation	techniques	and	application	use	of	Argo	

data	in	recent	years	were	fully	exhibited	in	this	workshop.	 	

Besides	 in	 the	 basic	 research	 of	 oceanic	 and	 atmospheric	 sciences,	 the	 Argo	 data	 and	 its	

products	are	also	operationally	used	in	the	ocean	and	atmosphere	predicting	and	forecasting	

models.	 Argo	 data	 has	 been	 used	 to	 a	 global	 ocean	 four‐dimensional	 variational	 data	

assimilation	 system	 (NCC‐GODAS)	 developed	 by	 National	 Climate	 Centre,	 as	 well	 as	 the	

Ocean	Variational	Analysis	System	(OVALS)	developed	by	 Institute	of	Atmospheric	Physics,	

CAS,	 which	 provided	 more	 realistic	 ocean	 initial	 fields	 to	 the	 global	 air‐sea	 coupling	

modeling	 for	 seasonal	 climate	 predicting,	 and	 played	 an	 important	 role	 in	 improving	 the	

level	 of	 predicting.	 OVALS	 system	 has	 also	 been	 operationally	 applied	 in	 National	 Marine	

Environment	 Forecasting	 Centre	 (NMEFC),	 SOA,	 and	 also	 played	 an	 important	 role	 in	

operational	El	Nino	monitoring	and	analyzing	system.	In	October	2013,	in	China	first	global	

operational	oceanographic	forecasting	system	developed	by	NMEFC,	the	main	data	source	of	

Argo	data	is	assimilated	into	the	system.	

China	Argo	 hasn't	 taken	 part	 in	 the	 activities	 of	 Pacific	 Argo	Regional	 Center	 (PARC)	 until	

now.	Currently,	it	looks	like	PARC	didn't	hold	any	meetings	and	activities.	 	

There	 are	 two	 websites	 routinely	 maintained	 by	 China,	 one	 is	 maintained	 by	 NMDIS	

(www.argo.gov.cn)	 at	Tianjin	 (China	Argo	data	 center),	 and	another	 is	maintained	by	CSIO	

(www.argo.org.cn)	 at	 Hangzhou	 (China	 Argo	 Real‐time	 data	 center).	 Through	 them,	 the	

implement	 status	 of	 China	 Argo,	 real‐time	 data	 display	 including	 T/S/O2	 profiles,	 float	

trajectory,	 profile	 data,	 the	 derived	 products	 and	 status	 of	 global	 Argo	 are	 presented.	

Meanwhile,	GDACs,	related	international	organizations	and	member’s	Argo	websites	can	be	

accessed	through	these	two	websites.	

	

5.	 	 	 Problems	 encountered	 during	 the	 operation	 of	 international	 Argo	 and	

suggestions	

In	November	2013,	 the	AIC	TC	asked	 for	 comments	about	how	 to	 correctly	use	Argo	 label	

through	 email,	 and	 hoped	 to	 reach	 an	 agreement	 as	 soon	 as	 possible	 and	 drew	 up	 an	

implementation	plan.	We	highly	agreed	with	the	opinion	that	"the	Argo	label	should	be	used	

in	agreement	with	the	Argo	programme".	It's	necessary	to	restate	the	principle	and	purpose	

of	an	earlier	design	Argo	programme,	so	that	the	programme	can	be	always	along	the	right	

track	 for	 its	 sustainable	 development,	 this	 requires	 the	 efforts	 from	 all	 participating	

countries	and	PIs.	Earlier,	we	have	suggested	China	float	producers	not	to	call	profiling	float	

in	 development	 simply	 as	 "C‐Argo".	 Only	 those	 floats	 purchased	 and	 used	 by	 China	 Argo	
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project	or	 the	 international	Argo	program	participants	are	eligible	 to	called	"Argo	profiling	

float".	In	other	words,	the	floats	that	haven't	participated	in	the	Argo	programme	or	haven't	

promised	 to	 share	 their	data	with	 the	other	member	 states	 are	 not	 allowed	 to	paste	Argo	

labels.	 As	 for	 the	 Argo	 label	 is	 pasted	 by	 the	 float	 suppliers,	 or	 by	 the	manufacturers,	we	

estimate	that	they	are	difficult	to	understand	the	real	intention	of	purchasers.	Therefore,	we	

suggest	that	the	PIs	are	responsible	for	the	allocation	of	these	labels,	and	supervise	the	float	

observations	on	which	Argo	label	is	stuck	to	be	shared	with	all	members.	In	order	to	help	PIs	

and	AIC	coordinator	effectively	monitor	the	labeled	floats,	we	suggested	that	a	serial	number	

should	be	printed	on	each	label,	and	allocated	to	each	member	country	in	accordance	with	

segmentation.	 As	 for	 the	 seven	 basic	 “best	 practices	 for	 Argo”	 TC	 mentioned	 that	 Argo	

operator	 should	 adhere	 to,	 it	 is	 very	 important	 for	 Argo’s	 sustain	 in	 a	 long	 term.	 For	 this	

reason,	we	 suggest	 that	not	 only	 the	 float	 operator	who	doesn’t	 adhere	 to	 the	 seven	basic	

“best	 practices	 for	Argo”	 is	 not	 allowed	 to	 paste	Argo	 label,	 but	 also	 treated	 differently	 in	

terms	of	purchasing	float	and	paying	for	satellite	service	in	order	to	attract	more	countries	

and	PIs	to	joining	the	Argo	community.	 	

In	addition,	considering	the	status	of	different	data	format	used	for	different	types	of	 float,	

and	 confused	 use	 of	 hexadecimal	 and	 binary	 encoding,	 we	 suggest	 AST	 could	 urge	 float	

manufacturers	 to	 use	 the	 same	 data	 format,	 or	 use	 hexadecimal	 encoding	 at	 least,	 with	

adequately	considering	the	limited	human	resource	at	each	DAC.	

	

6.	 	 To	 continue	 improving	 the	 number	 of	 CTD	 cruise	 data	 being	 added	 to	 the	

reference	 database	 by	 Argo	 PIs,	 it	 is	 requested	 that	 you	 include	 the	 number	 and	

location	of	CTD	cruise	data	uploaded	by	PIs	within	your	country	to	the	CCHDO	website	

in	the	past	year.	 	 	

In	 the	past	year,	we	didn’t	obtain	any	CTD	casts	because	all	of	 the	 float	deployments	were	

carried	out	by	the	opportunity	ships.	In	2014,	we	plan	to	conduct	CTD	observing	during	the	

North	 Pacific	 Ocean	 cruise	which	will	 be	 implemented	 by	R/V	 "Dongfanghong‐2".	We	will	

also	 take	water	 samples,	 and	measure	water	 salinities	 using	Lab	 salinometer	 to	 verify	 the	

reliabilities	 of	 CTD	 and	 conductivity	 sensors	 of	 the	 floats.	 All	 the	 CTD	 data	will	 be	 timely	

submitted	to	CCHDO.	
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