Summery GOMECC 2007 (Gulf of Mexico and East Coast Carbon Cruise)

This summery will sum up observations, problems, etc during the GOMECC cruise in 2007. The cruise was going from Galveston, TX to Boston, MA from July 10th to August 4th.

Also some data analysis results will be shown here, especially an overview on the calibrations and the lag-time test will be given so that these and other important information will be available for people working on the cruise data but didn’t participate.

Instructions: For additional information on the instrumentation and instructions how to run the instrument read ‘San Diego’, ‘Directions for operating the Fast Ozone Sensor.doc’, and Diploma thesis ‘Ozone flux measurements during the Gulf of Mexico and East Coast Carbon Cruise 2007 (GOMECC)’.
1.) Where to find the data at NOAA

Data for the GOMECC cruise can be found at ‘R:\GOMECC_2007\KathrinsData’.

Comments on subfolders:

- ‘correction excel’ 
files that have been changed so that they can be run in MATLAB; the original files can be found in ‘R:\GOMECC_2007\RHB\flux\Raw’.

- ‘SEP08_final_for_paper’
this folder is divided into ‘48s’ and ‘52s’ which means that 
fluxes were once calculated with a lag-time of 4.8s and once with 5.2s, 
respectively. The data of the folder ‘48s’ is the data used for the paper. Smoothing correction is applied.

- ‘June08’
Correction in error of ship motion correction calculation; looking at 


quenching effect (simulation + correct O3 signal for quenching before 


calculating fluxes

- ‘OCT08’
Ludovic’s quenching and Webb correction applied. Unnecessary, since 


Nafion® drier was part of instrumentation
- ‘MATLAB_general’

matlab files for corrections such as smoothing correction

- ‘Excel and Word files’
Analysis, overviews, calibrations, etc.
2.) Parameters and Acronyms 

Instrument Parameters and Acronyms







Set point
PLF 

purge line flow


10 lpm

SF

sample flow



1.25 lpm

NOf

nitric oxide flow


3 mlpm

O3f

uv ozone monitor


0.5 lpm

Nafionf
Nafion flow



2.5 lpm

PLP

purge line pressure


~ 

NFP

Nafion pressure


~

PMT

Photomultiplier tube


Temp = -17 to -17.7 degC

RCT

Reaction Chamber Temperature
25 degC

RCP

Reaction chamber Pressure

18 Torr

HV

High Voltage



1500 V

Purge line length




23 m
DOY

Day of year

3.) Cruise Description

Below observations and events for this experiment are listed by day of year in 2007 and GMT time. 

Day 191
2300: Ronald H. Brown left Galveston, TX; beginning of the cruise

Day 193
0300 – 1100: power loss, no data during that time

1500 – 1700: calibration from the mast

Day 195
1200 – 1500: cooler off, PMT temperature got up, data unusable

Day 196 
1500 – 1700: calibration from the mast

Day 197
1200: count drop in the FRCI signal which is not related to a drop in the 


ozone concentration

Day 201
lightning storm in the night; instrument down during the night; fuse 

broke; problems with data transfer from FRCI computer to NOAA 
computer where ozone data is acquisitioned to sonic data

Day 202
try to solve data transfer problem 

     to 

no continuous data for these days

Day 205
1700: instrument back to work, data transfer is working again

Day 206
PMT temperature was lower and RV temperature higher than before 


1500 – 1700: calibration from the mast

Day 207
Lab View VI stopped; system needed to be reconfigured 

Day 209
Hour 14 to 23 missing as ship had to go into Boston harbor due to ship 
compressor problems; 

1700 – 1900: calibration from the box

Day 210
0000: pump of the Nafion® cycle broke 



0001: pump of the Nafion® cycle replaced 

Day 212
2200 – 0000: Calibration from the box

Day 214
1500 – 1700: Calibration from the mast

Day 216
1500 – 1700: Calibration from the box



1800: arrival in Boston; end of cruise

The fine filter and drying agent of the Nafion® dryer were changed every day at 0000 hour. Lag-time tests were carried out at the same time, usually before and after the filter change. During day 198 and 207 no lag-time tests were recorded.
4.) Calibrations
Calibrations were performed 8 times. Calibrations on day 209, 212, and 216 were performed from the box. The difference between calibration from the box and calibration from the mast is described in “Ozone flux measurements during the Gulf of Mexico and East Coast Carbon Cruise 2007”.

The average of the slope is then 2823.13 counts s-1, for the y-intercept it would be 2155.4 counts s-1. Therefore ozone in ppb would be


counts = (3823.13 ± 90.5)*[O3(ppb)]   +   (2155.4 ( 2852.1) 

(1)

counts = (4696.4 ± 96.5)*[O3(ppb)]   -   (2299.4 ( 3775)


(2)

Table 1
	Julian Day
	slope
	y-intercept

	193
	3785.8073
	7619.643

	196
	3855.0367
	2452.139

	200
	3641.2453
	1733.1

	206
	4696.4051
	-2299.53

	209
	3876.8582
	-811.04

	212
	3917.1877
	32.49338

	214
	3819.3459
	3665.432

	216
	3866.4139
	396.3371

	stdev
	90.475092
	2852.056

	average
	3823.1279
	2155.444


Day 206 is excluded from equation (1) due to an incorrect configuration of Measurements & Automatisation in LabView which affected the temperatures and thus the fast signal readings. As a result day 206 shows a significant departure from the other calibrations. The calibration of day 206 (equation (2)) is used for data from day 205 hour 17 to day 207 hour, which was the time period of the incorrect LabView configuration.
5.) Lag-time

The lag-time is described in the instruction files. On GOMECC, lag-time tests were performed at the 1st and 3rd third of the cruise. There, lag-time test were performed daily, before and after the filter change. The result was 8.8 s which is thus used in the data analysis for GOMECC.

6.) Figures

4.1 Concentrations along the ship track

To plot the mixing ratio or the flux along the ship track:

First use ‘map’ until delx=.25;
Then apply following:

CLIP  = 'on';
[x,y] = m_ll2xy(lon,lat,'clip',CLIP); colormap;
hold on ; scatter(x, y, 25, H)

H is the variable you want to plot. Usually you also want to apply a filter, thus you have to write x(p), … p is the filter, the data you want. 

4.2 Wind direction along the ship track

To plot the wind direction you need the wind vectors U and V from the ‘da-file’, U or Ue is column 40 and V or Un column 39. Then do following:
use ‘map’ until delx=.25;
Then apply from ‘m_track’ file:

CLIP  = 'on';
[x,y] = m_ll2xy(lon,lat,'clip',CLIP); colormap;

hold on ; quiver(x, y, Ue, Un, 25)

7.) Filters

· Wind speed < 0.5 m*s-1

ii=find(u<0.5);

· Relative wind direction
ii=find(reldir<270 & reldir>90);

· Rain
ii=find(rain>5);

· Ozone mixing ratio below 3ppb or above 80 ppb since these values are usually not observed
ii=find(O3ppb<3 | O3ppb>80);

· Ozone standard deviation
ii=find(O3std>3 | O3std<-3);

· Delta Ozone; difference between 2 10min mean values. Is difference too big it indicates an unusual drop/increase
ii=find(deltaO3>3 | deltaO3<-3);

· motion correction
ii=find(sp2>2);

· Ship speed, indicates maneuver
ii=find(sig_u> 0.5);

· Standard deviation heading, indicates ship maneuver
ii=find(sig_h> 8);

· Filter developed by hand for calibration, wrong flow rates, missing data,…
ii=find(isnan(hand));
All filters are combined in the text-file ‘AMMA_filter_final’. The columns are:

jd=data(:,1);               %julianday
sp=data(:,2);               %ship speed
u=data(:,3);                %wind speed
reldir=data(:,4);           %relative wind direction
rain=data(:,5);             %NaN=rain>5    
lag=data(:,6);              %lagtime
O3ppb_o=data(:,7);          %O3ppb
deltaO3_o=data(:,8);        %delta between 2 consecutive O3 values
O3std_o=data(:,9);          %standard deviation
O3ppb=data(:,10);           %O3ppb
deltaO3=data(:,11);         %delta between 2 consecutive O3 values
O3std=data(:,12);           %standard deviation
sp2=data(:,13);             %motion correction
sig_u=data(:,14);           %std dev of ship speed, m/s 
sig_h=data(:,15);           %std dev of heading
hand=data(:,16);            %missing data, calibrations, flows,…
total_o=data(:,17);         %total filter crosscorr without lag
total=data(:,18);           %total filter constant lagtime without lag
‘_o’ indicates that this data is from cross correlation, equivalent other data is of constant lag-time method
