JOIS 2009 cruise

Cruise Report

for Optical Observation

(September 17 – October 15, 2009 )

written by 

Jinping Zhao and Weibo Wang
[image: image1.jpg]



Key Lab for Polar Oceanography and Global Ocean Change 
Ocean University of China
2009-10-14
Contents

31. Introduction


42. Instruments


42.1 Optical Instruments


52.2 Deployment of underwater system


63. Measurements


63.1 Profiling


73.2 Under ice measurements


94. Acknowledgements


10Contact Information




1. Introduction

This cruise is for the Joint Ocean and Ice Study (JOIS) project. Chief scientist is Dr. Sarah Zimmermann, Institute of Ocean Science, Canada. Observations are focused on the Canada Basin. Luis St. S Laurent, icebreaker of Canada Coast Guard is the carrier for this cruise.

Dr. Jinping Zhao, professor of physical oceanography, and Weibo Wang, graduate student from Ocean University of China participate the cruise for the optical observation. 

Optical observation includes the units, PRR-800 for underwater profiling and PRR-810 for surface observation simultaneously. They are a multispectral system to measure the change of sunlight in sea water. Optical measurement is conducted in daytime. During the cruise, about 23 optical profiles are conducted successfully. The data seems perfect and reflects the optical status in this region. 

The optical data is benefit to understand the solar heating in the upper layer of the ocean and correlated to the climate system. The optical data has also good linkage with biological activities. The signals of different wavelengths include the information from various biomasses. Some interesting message embodies the difference between them.

2. Instruments

2.1 Optical Instruments

The instruments used for optical observation are high resolution Profiling Reflectance and Radiometer (PRR) made by Biospherical Instruments Inc. (BSI, USA). The system includes both an underwater profiler PRR800 and a surface unit PRR810, which collect signals simultaneously. Both instruments are all multispectral ones with very high resolution and sensitivity, enough to detect the light in deeper water. The parameters for the system are as follows.

PRR-800 

Optical features:

Wavelenths:313,380,412,443,490,510,520,532,555,565,589,625,665,683,710,765,780 and 875nm
Bandwidth: 10nm FWHM

Sensors:

Upwelling radiance, downwelling irradiance, dual axis inclinometer, detector array temperature, PRT water temperature, and pressure/depth 

Irradiance array

Typical Saturation: 105 μWcm-2nm-1
Noise Equivalent Irradiance: 10－5μWcm-2nm-1              

Radiance array

Typical Saturation: 10-3 Wcm-2nm-1 sr-1
Noise Equivalent Irradiance: 10-12 Wcm-2nm-1 sr-1    

PRR-810

Optical features:

Wavelenths:313,380,412,443,490,510,520,532,555,565,589,625,665,683,710,765,780 and 875nm

Bandwidth: 10nm FWHM

Sensors:

Downwelling irradiance and detector array temperature

PRR-800/810 is a cable linked system to collect data directly by a computer during the deployment. A unit is adopted to link PRR-800, PRR-810 and computer to control the data acquirement. 

2.3 MCTD

A Compact-CTD (MCTD) made by ALEC Electronics Co. Ltd (Japan) is mounted on the same frame with PRR800 for deployment. MCTD is used to measure depth, temperature, salinity, chlorophyll, and turbidity, simultaneously. The technical parameters for MCTD is listed in Table 1.

Table 1 Technical parameters for MCTD

	Sensor
	Range
	Resolution
	Accuracy 

	Depth
	0－600m
	0.01m
	0.3％FS

	Temperature
	-5－40℃
	0.001℃
	±0.01℃

	Conductivity
	0－60mS/cm
	0.001 mS/cm
	±0.02mS/cm

	Chlorophyll
	0－400ppb
	0.01ppb
	±1％or ±0.1ppb

	Turbidity
	0－1000FTU
	0.03FTU
	±2% or ±0.3FTU


MCTD is a shelf containing system. It will start to record when the switch is turn on. The data can be replayed to computer after the cast or several casts. 
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The figures above show the instruments. The left is the surface unit PRR-810, which is fixed on the side of starboard of the ship to minimum the reflection from the ship. 

The right figure shows the PRR-800 (right) and MCTD (left), which is mounted on the same frame for profiling. The frame is specially designed to keep the instruments’ balance in water and not to shade the PRR-800.
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2.3 Deployment of underwater system
The underwater system is deployed by the winch on the starboard. The members of crew helped to operate the winch and kept the communication with the bridge.

The system was linked to the steel rope wrapped on the winch. The rope passed the A-frame to the water. The instrument system was deployed by the rope, while the cable linking the instrument and computer are deployed together with the underwater system. A-frame was operated by crew members.

To increase the vertical stability of the underwater unit, 5 kg of steel blocks are attached to the balance the system, which reduced the tilt less than 7 degree even in the worst sea condition.
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The data collection unit and computer were put on a box to real-time monitor the depth of the underwater instruments and the data quality. A dark value was recorded for optical system before the deployment. When it reached bellow the sea surface, the instrument is kept is the water for half minutes to balance the temperature. After then, it is lifted up the surface than going down again for profiling. The profiling usually took 15 minutes with the deployment speed less than 0.5 m/s. 

The sampling frequency of PRR800/810 is 5Hz, a record per 0.2 second. The sampling interval time for MCTD is 0.1second.
3. Measurements 
3.1 Profiling

The optical unit and MCTD were deployed all the time from the A-frame in the foredeck with the winch. The daytime in this cruise is much shorter, so no optical observations in the most stations.

In the cloudy days, the sky became dark. The radiations in those days were quite low. Sometimes the directions of light and wind were different, we have to deploy in the shadow of the ship. In this case, the radiation was only 1/5 of the normal. 
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All the data we used is the original data, which file names as listed in Table 2, together with other information of each station. However, the original data is exported from Access files, which is recorded by the instrument system. The names of Access files for each station are listed in the record form.

Table 2 Information of stations for optical observations

	No
	Name
	Date
	UTC
	Location
	Depth
	800
	810
	CTD

	001
	CABOS
	09-20
	19:20
	71 54.49'N  131 49.46'W
	114
	(
	(
	(

	002
	CB23a
	09-22
	16:11
	72 52.13'N  136 00.15'W
	120
	(
	(
	(

	003
	CB22 
	09-22
	01:41
	73 29.10'N  137 56.77'W
	104
	(
	(
	(

	004
	MK7
	09-23
	17:08
	72 29.41'N  139 57.69'W
	110
	(
	(
	(

	005
	CB29 
	09-24
	22:24
	71 59.13'N  140 01.29'W
	120
	(
	(
	(

	006
	006  
	09-27
	18:08
	71 06.59'N  143 46.47'W
	100
	(
	(
	(

	007
	BL8  
	09-28
	17:15
	71 57.17'N  150 08.74'W
	107
	(
	(
	(

	008
	CB2
	09-28
	01:29
	73 00.37'N  149 59.64'W
	105
	(
	(
	(

	009
	CB4
	09-29
	23:46
	75 00.28'N  149 59.61'W
	97
	(
	(
	(

	010
	CB4
	09-29
	02:13
	75 00.28'N  149 59.61'W
	128
	(
	(
	(

	011
	CB7
	09-30
	02:40
	75 56.91'N  149 59.62'W
	118
	(
	(
	(

	012
	CB9
	10-01
	01:55
	78 00.80'N  150 11.13'W
	111
	(
	(
	(

	013
	CB10A
	10-02
	17:29
	78 19.85'N  154 00.27'W
	122
	(
	(
	(

	014
	CB60 
	10-02
	21:54
	78 36.15'N  154 13.63'W
	111
	(
	(
	(

	015
	ITP8 
	10-03
	20:49
	80 18.89'N  151 59.96'W
	120
	(
	(
	(

	016
	CB11 
	10-04
	18:21
	79 00.22'N  150 20.54'W
	113
	(
	(
	(

	017
	CB16 
	10-06
	22:31
	77 49.77'N  140 06.45'W
	117
	(
	(
	(

	018
	PP7  
	10-07
	20:35
	77 04.74'N  135 27.20'W
	118
	(
	(
	(

	019
	CB17 
	10-08
	23:13
	75 59.12'N  139 58.93'W
	125
	(
	(
	(

	020
	CB21 
	10-09
	20:23
	74 00.70'N  140 05.60'W
	70
	(
	(
	(

	021
	CB40A
	10-10
	18:00
	74 34.09'N  134 46.46'W
	117
	(
	(
	(

	022
	CB40B
	10-10
	22:44
	74 35.78'N  134 49.61'W
	124
	(
	(
	(

	023
	CB21 
	10-11
	22:34
	74 00.88'N  140 03.72'W
	124
	(
	(
	(


Index:

( Data are obtained

( Instrument did not work
Depth means the Maximum depth we deployed.

The time is UTC, but date is in ship time.

The features of the observation environment, sea ice condition, and weather factors are recorded in the forms as attached.

3.2 Data processing

Data are processed after deployment. All data are treated to following subtopics:
- Profile of attenuation coefficient for each wavelength

- Attenuation depth

- Optical thickness

- Photosynthetically Available Radiation，PAR 
- Other analysis coupling the optical data and CTD data
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LOG for PRR800/810 and MCTD

	Station No
	001
	Date
	2009-9-20
	Station name
	CABOS

	Latitude
	71°54.49'N
	Water depth
	1400m
	Ship time
	13:20

	Longitude
	131°49.46'W
	Deploy depth
	114m
	UTC
	19:20

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	10

	Sea stat
	calm
	Ice state
	100%, 100m away

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine    √(4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	(1) Bright  √(2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_09_20_1920.mdb
	Depth
	 m

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Cloudy, calm, -7℃ or so, perfect cast. 

The open water is cut by ship.


	PRR810

	File name
	2009_09_20_1920.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_09_20_1920.RAW
	Data quality
	good

	Start time
	19:20
	End time
	19:40
	
	

	Description

Salinity data has some problem, less than the real value.



	Recorder
	Zhao
	Date 
	2009-09 -20
	Ocean University of China
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LOG for PRR800/810 and MCTD

	Station No
	002
	Date
	2009-9-22
	Station name
	CB23A

	Latitude
	72°52.13'N
	Water depth
	>3000m
	Ship time
	10:11

	Longitude
	136°00.15'W
	Deploy depth
	120m
	UTC
	16:11

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	0

	Sea stat
	calm
	Ice state
	100%, 100m away

	Sunlight

	Sun position
	(1) emerged    (2) sunup   √(3) sunshine    (4) no sun   (5)sunset

	Height (est.)
	15-20
	Height (cal.)
	
	Azimuth
	

	Brightness
	√(1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_09_22_1611.mdb
	Depth
	 m

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Clear sky, sunny, calm, face to light, ice 50 m away

The open water is cut by ship.


	PRR810

	File name
	2009_09_22_1611.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_09_22_1612.RAW
	Data quality
	good

	Start time
	16:12
	End time
	16:34
	
	

	Description

Salinity data has some problem, less than the real value.



	Recorder
	Zhao
	Date 
	2009-09 -22
	Ocean University of China
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LOG for PRR800/810 and MCTD

	Station No
	003
	Date
	2009-9-22
	Station name
	CB22

	Latitude
	73°29.10'N
	Water depth
	3200m
	Ship time
	19:41

	Longitude
	137°56.77'W
	Deploy depth
	104m
	UTC
	01:41

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	0

	Sea stat
	calm
	Ice state
	100%, 100m away

	Sunlight

	Sun position
	(1) emerged    (2) sunup   √(3) sunshine    (4) no sun   (5)sunset

	Height (est.)
	15-20
	Height (cal.)
	
	Azimuth
	

	Brightness
	√(1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_09_23_0141.mdb
	Depth
	 m

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Clear sky, sunny, calm, face to light, ice 100 m away.

The open water is cut by ship. Deploy together with CTD.


	PRR810

	File name
	2009_09_23_0141.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_09_23_0143.RAW
	Data quality
	good

	Start time
	01:43
	End time
	01:53
	
	

	Description

Changed to old calibration coefficient, and salinity data still has problem.

The problem has been solved and the beforehand data can be recovered.



	Recorder
	Zhao
	Date 
	2009-09 -22
	Ocean University of China


JOIS 2009 cruise

LOG for PRR800/810 and MCTD

	Station No
	004
	Date
	2009-9-23
	Station name
	MK-7

	Latitude
	72°29.41'N
	Water depth
	3025m
	Ship time
	11:08

	Longitude
	139°57.69'W
	Deploy depth
	110m
	UTC
	17:08

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	10

	Sea stat
	calm
	Ice state
	Inside polynya

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine    √(4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	 (1) Bright  (2)shaded by thin cloud  √(3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_09_23_1708.mdb
	Depth
	 m

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Windy. Wind comes from head of the ship with little snow. Stay in a large polynya and close to the margin of the polynya. Deploy together with CTD.



	PRR810

	File name
	2009_09_23_1708.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_09_23_1708.RAW
	Data quality
	good

	Start time
	17:08
	End time
	17:20
	
	

	Description

The calibration coefficients are corrected and the salinity data is reasonable.



	Recorder
	Zhao
	Date 
	2009-09 -23
	Ocean University of China
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LOG for PRR800/810 and MCTD

	Station No
	005
	Date
	2009-9-24
	Station name
	CB29

	Latitude
	71°59.13'N
	Water depth
	2743m
	Ship time
	16:24

	Longitude
	140°01.29'W
	Deploy depth
	120m
	UTC
	22:24

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	0

	Sea stat
	calm
	Ice state
	Small polynya

	Sunlight

	Sun position
	(1) emerged    (2) sunup   √(3) sunshine    (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	√ (1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_09_24_2244.mdb
	Depth
	 m

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Sunny, calm, grease ice besides the ship, a 20m diameters space. 

Back to the light. 



	PRR810

	File name
	2009_09_24_2244.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_09_24_2244.RAW
	Data quality
	good

	Start time
	22:44
	End time
	22:54
	
	

	Description

Salinity is good



	Recorder
	Zhao
	Date 
	2009-09 -24
	Ocean University of China
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LOG for PRR800/810 and MCTD

	Station No
	006
	Date
	2009-9-27
	Station name
	

	Latitude
	71°06.59'N
	Water depth
	2000m
	Ship time
	11:08

	Longitude
	143°46.47'W
	Deploy depth
	100m
	UTC
	18:08

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	swell
	Ice state
	Open water

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine   √ (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	(1) Bright  (2)shaded by thin cloud  √(3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_09_27_1808.mdb
	Depth
	 m

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

This is not a regular station. It is added for Mike Steele’s buoy, but failed to do because of the growing swell. The sky is dark and the weak light is from the opposite of the ship. Ice is far from the ship.

	PRR810

	File name
	2009_09_27_1808.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_09_27_1816.RAW
	Data quality
	good

	Start time
	18:16
	End time
	18:31
	
	

	Description



	Recorder
	Zhao
	Date 
	2009-09 -27
	Ocean University of China
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LOG for PRR800/810 and MCTD

	Station No
	007
	Date
	2009-9-28
	Station name
	BL-8

	Latitude
	71°57.17'N
	Water depth
	2980m
	Ship time
	10:15

	Longitude
	150°08.74'W
	Deploy depth
	107m
	UTC
	17:15

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Small pieces of ice

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine   √ (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	(1) Bright  (2)shaded by thin cloud  √(3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_09_28_1715.mdb
	Depth
	 m

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Little bit early. Faced to the east. The sun height is low and shaded by cloud. But the light looks good. From the record, there is still light in 100 m depth.

No Sea ice, but little small pieces of ice.

	PRR810

	File name
	2009_09_28_1715.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_09_28_1716.RAW
	Data quality
	good

	Start time
	17:16
	End time
	17:28
	
	

	Description



	Recorder
	Zhao
	Date 
	2009-09 -28
	Ocean University of China
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LOG for PRR800/810 and MCTD

	Station No
	008
	Date
	2009-9-28
	Station name
	CB-2

	Latitude
	73°00.37'N
	Water depth
	3720m
	Ship time
	18:29

	Longitude
	149°59.64'W
	Deploy depth
	105m
	UTC
	01:29

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine   √ (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	(1) Bright  (2)shaded by thin cloud  √(3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_09_29_0129.mdb
	Depth
	 m

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Late and dark. No sun. Sea ice 100m from the head and 500 m aside. Weak snowing. 



	PRR810

	File name
	2009_09_29_0129.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_09_29_0130.RAW
	Data quality
	good

	Start time
	01:30
	End time
	01:40
	
	

	Description



	Recorder
	Zhao
	Date 
	2009-09 -28
	Ocean University of China
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LOG for PRR800/810 and MCTD

	Station No
	009
	Date
	2009-9-29
	Station name
	CB-4

	Latitude
	75°00.28'N
	Water depth
	3718m
	Ship time
	16:46

	Longitude
	149°59.61'W
	Deploy depth
	97m
	UTC
	23:46

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Open water

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine   √ (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	(1) Bright  √(2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_09_29_2346.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Before dinner. Face to sun, but sun is in the cloud. Cloud is nonuniform, so need to take care. 

Totally open water.



	PRR810

	File name
	2009_09_29_2346.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_09_29_2347.RAW
	Data quality
	good

	Start time
	23:47
	End time
	23:57
	
	

	Description



	Recorder
	Zhao
	Date 
	2009-09 -29
	Ocean University of China


JOIS 2009 cruise

LOG for PRR800/810 and MCTD

	Station No
	010/09a
	Date
	2009-9-29
	Station name
	CB-4

	Latitude
	75°00.28'N
	Water depth
	3718m
	Ship time
	19:13

	Longitude
	149°59.61'W
	Deploy depth
	128m
	UTC
	02:13

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Open water

	Sunlight

	Sun position
	(1) emerged    √(2) sunup   (3) sunshine    (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	(1) Bright  √(2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_09_30_0213.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

In the same place, after 009. sun at the same direction. Flared from the cloud. Be careful to the data processing.

Totally open water.

	PRR810

	File name
	2009_09_30_0213.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_09_30_0214.RAW
	Data quality
	good

	Start time
	02:14
	End time
	02:25
	
	

	Description



	Recorder
	Zhao
	Date 
	2009-09 -29
	Ocean University of China


JOIS 2009 cruise

LOG for PRR800/810 and MCTD

	Station No
	011
	Date
	2009-9-30
	Station name
	CB-7

	Latitude
	75°56.911'N
	Water depth
	3827m
	Ship time
	19:40

	Longitude
	149°59.622'W
	Deploy depth
	118m
	UTC
	02:40

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Open water

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine    √(4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	(1) Bright  (2)shaded by thin cloud  √(3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_01_0240.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Dark, but still good. Light located in the opposite direction shaded by the ship just above the horizon.

Totally open water. The upper water is disturbed by the babble machine.

	PRR810

	File name
	2009_10_01_0240.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_01_0244.RAW
	Data quality
	good

	Start time
	02:44
	End time
	02:57
	
	

	Description



	Recorder
	Zhao
	Date 
	2009-09 -30
	Ocean University of China


JOIS 2009 cruise

LOG for PRR800/810 and MCTD

	Station No
	012
	Date
	2009-10-1
	Station name
	CB-9

	Latitude
	78°00.795'N
	Water depth
	3718m
	Ship time
	18:55

	Longitude
	150°11.134'W
	Deploy depth
	111m
	UTC
	01:55

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine    √(4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	(1) Bright  (2)shaded by thin cloud  √(3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_02_0155.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Dark, but still good. Light located in the opposite direction shaded by the ship just above the horizon. But the surface unit might get the light. Be carefull.

Sea is covered by uniform ice of 20 cm. 

	PRR810

	File name
	2009_10_02_0155.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_02_0157.RAW
	Data quality
	good

	Start time
	01:57
	End time
	02:10
	
	

	Description



	Recorder
	Zhao
	Date 
	2009-10 -1
	Ocean University of China


JOIS 2009 cruise

LOG for PRR800/810 and MCTD

	Station No
	013
	Date
	2009-10-2
	Station name
	CB-10A

	Latitude
	78°19.849'N
	Water depth
	2952m
	Ship time
	10:29

	Longitude
	154°00.273'W
	Deploy depth
	122m
	UTC
	17:29

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	0

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    √(2) sunup   (3) sunshine    (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	√(1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_02_1729.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Morning, sunrise 1 hrs. Light is from the opposite direction shaded by the ship. The surface unit might get the light. Be careful. Sea ice is covered by ice of 40 cm and surrounds the ship. Measured in the cut water. During upcoming, the ice touched the cable and the recovery went quick.

	PRR810

	File name
	2009_10_02_1729.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_02_1730.RAW
	Data quality
	good

	Start time
	17:30
	End time
	17:42
	
	

	Description



	Recorder
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	Date 
	2009-10 -2
	Ocean University of China


JOIS 2009 cruise

LOG for PRR800/810 and MCTD

	Station No
	014
	Date
	2009-10-2
	Station name
	CB-60

	Latitude
	78°36.149'N
	Water depth
	3074m
	Ship time
	14:54

	Longitude
	154°13.628'W
	Deploy depth
	111m
	UTC
	21:54

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine    √(4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	 (1) Bright  (2)shaded by thin cloud  √(3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_02_2154.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Snowing and fogy. Best time but light is dark. A little bit sunlight from the thick cloud but vanish during the measurement. Sea is covered by ice of 40 cm and surrounds the ship. The closed ice is from 7-8 m away.

	PRR810

	File name
	2009_10_02_2154.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_02_2156.RAW
	Data quality
	good

	Start time
	21:56
	End time
	22:06
	
	

	Description



	Recorder
	Zhao
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	2009-10 -2
	Ocean University of China


JOIS 2009 cruise

LOG for PRR800/810 and MCTD

	Station No
	015
	Date
	2009-10-3
	Station name
	CB11B

	Latitude
	80°18.890'N
	Water depth
	3718m
	Ship time
	13:49

	Longitude
	151°59.964'W
	Deploy depth
	120m
	UTC
	20:49

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	0

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup  √ (3) sunshine    (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	 √(1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_03_2049.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Sunshine, but it is totally opposite to the light. The surface unit accepts the light, but the underwater unit might accept light after meters. Ice is 50m away, and small pieces of ice are close to the ship. ITP recovery station. Little bit windy. Warm.

	PRR810

	File name
	2009_10_03_2049.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_03_2050.RAW
	Data quality
	good

	Start time
	20:50
	End time
	21:00
	
	

	Description



	Recorder
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JOIS 2009 cruise

LOG for PRR800/810 and MCTD

	Station No
	016
	Date
	2009-10-4
	Station name
	CB-11

	Latitude
	79°00.217'N
	Water depth
	3811m
	Ship time
	11:21

	Longitude
	150°20.543'W
	Deploy depth
	113m
	UTC
	18:21

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine   √(4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	 (1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  √(4) dark

	PRR-800

	File name
	2009_10_04_1821.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

30 min sunrise, but no sun. Heavy cloud and fog. Dark. But the result is still good. 

20% multiyear ice. Thicker ice.



	PRR810

	File name
	2009_10_04_1821.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_04_1822.RAW
	Data quality
	good

	Start time
	18:22
	End time
	18:33
	
	

	Description
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	Ocean University of China
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LOG for PRR800/810 and MCTD

	Station No
	017
	Date
	2009-10-6
	Station name
	CB-16

	Latitude
	77°49.768'N
	Water depth
	3741m
	Ship time
	15:31

	Longitude
	140°06.451'W
	Deploy depth
	117m
	UTC
	22:31

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine   √(4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	 (1) Bright  (2)shaded by thin cloud  √(3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_06_2231.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Leave the CB-16 near ice camp of ITP. Thick cloud. All scattering light. Good condition.

First year ice, with snow cover. Partly the new formed ice.



	PRR810

	File name
	2009_10_06_2231.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_06_2234.RAW
	Data quality
	good

	Start time
	22:34
	End time
	22:46
	
	

	Description



	Recorder
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	Ocean University of China


JOIS 2009 cruise

LOG for PRR800/810 and MCTD

	Station No
	018
	Date
	2009-10-7
	Station name
	PP7

	Latitude
	77°04.739'N
	Water depth
	3564m
	Ship time
	13:35

	Longitude
	135°27.202'W
	Deploy depth
	118m
	UTC
	20:35

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup   √(3) sunshine   (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	 √(1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_07_2035.mdb/2009_10_07_2050.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Sunny and cold (-18C). Thin fog surrounds the ship. Most people are down to the ice. 

Deploy twice as the winch is frozen. Separated to two documents as listed above.

The cable of the surface unit is somehow disconnected. So no data for the surface unit.

	PRR810

	File name
	
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_07_2035.RAW
	Data quality
	good

	Start time
	20:35
	End time
	21:00
	
	

	Description
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	Ocean University of China
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	Station No
	019
	Date
	2009-10-8
	Station name
	CB-17

	Latitude
	75°59.125'N
	Water depth
	3694m
	Ship time
	16:13

	Longitude
	139°58.933'W
	Deploy depth
	125m
	UTC
	23:13

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	0

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup   √(3) sunshine   (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	 √(1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_08_2313.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Sunny and cold. PRR-810 does not work. CTD was not turned on. The PRR-800 data is good.

The light is from the head of the ship. The ice is very close to the ship, so the light might be shaded by the ice.

	PRR810

	File name
	
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	
	Data quality
	good

	Start time
	
	End time
	
	
	

	Description

    Forget to turn on.
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	Station No
	020
	Date
	2009-10-9
	Station name
	CB-21

	Latitude
	74°00.698'N
	Water depth
	m
	Ship time
	13:23

	Longitude
	140°05.600'W
	Deploy depth
	70m
	UTC
	20:23

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine  √ (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	 √(1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_09_2023.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

25 nm Wind. -5 degree. No sun, but clear. Wind is from the head of the ship. Sea ice is close to the instrument. For safety, we deployed 70 m when the ice become closer and closer. Long time empty record.

	PRR810

	File name
	2009_10_09_2023.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_09_2031.RAW
	Data quality
	good

	Start time
	20:31
	End time
	20:44
	
	

	Description
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	Ocean University of China
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	Station No
	021
	Date
	2009-10-10
	Station name
	CB-40+

	Latitude
	74°34.090'N
	Water depth
	M
	Ship time
	11:00

	Longitude
	134°46.461'W
	Deploy depth
	117m
	UTC
	18:00

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine  √ (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	 √(1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_10_1800.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Strong wind. Not very cold. No sun, but clear. Wind is from the head of the ship. Thick sea ice is close to the instrument about 15m away. Very good record.



	PRR810

	File name
	2009_10_10_1800.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_10_1802.RAW
	Data quality
	good

	Start time
	18:02
	End time
	18:22
	
	

	Description
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	2009-10 -10
	Ocean University of China
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	Station No
	022
	Date
	2009-10-10
	Station name
	CB-40+2

	Latitude
	74°35.781'N
	Water depth
	M
	Ship time
	15:44

	Longitude
	134°49.614'W
	Deploy depth
	124m
	UTC
	22:44

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	0

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup   √(3) sunshine   (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	 √(1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_10_2244.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Repeat cast after ITP deployment.

Calm. Sunny, solar altitude is more than 25 degree. Face to the sun. Sea ice 100m away against the sun. Weak waves on the surface, causing flare spots. 

	PRR810

	File name
	2009_10_10_2244.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_10_2246.RAW
	Data quality
	good

	Start time
	22:46
	End time
	23:01
	
	

	Description
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	Ocean University of China
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	Station No
	023
	Date
	2009-10-11
	Station name
	CB-21

	Latitude
	74°00.879'N
	Water depth
	M
	Ship time
	15:34

	Longitude
	140°03.717'W
	Deploy depth
	124m
	UTC
	22:34

	Weather

	Air temp.
	
	Air pressure
	
	Air humidity
	

	Wind speed
	
	Wind direct.
	
	Cloud 
	100

	Sea stat
	
	Ice state
	Ice covered

	Sunlight

	Sun position
	(1) emerged    (2) sunup   (3) sunshine  √ (4) no sun   (5)sunset

	Height (est.)
	
	Height (cal.)
	
	Azimuth
	

	Brightness
	 √(1) Bright  (2)shaded by thin cloud  (3) shaded by heavy cloud  (4) dark

	PRR-800

	File name
	2009_10_11_2234.mdb
	Depth
	 M

	downcast
	√Yes  No
	Start time
	
	Tilt angle
	  3 °

	Up cast
	√Yes  No
	End time
	
	Data quality
	

	Working Area
	√Right   Left    Ice   other
	Deployed by
	Winch

	Description

Windy and cold. After mooring deployment. Ice 25m away.



	PRR810

	File name
	2009_10_11_2234.mdb
	Data quality
	

	Position
	Front-left  front-right   back-left   back-right   top  other

	Start time
	
	End time
	
	
	

	Description



	MCTD

	File name
	2009_10_11_2235.RAW
	Data quality
	good

	Start time
	22:35
	End time
	22:46
	
	

	Description
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