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Zoom in and out 
 As you work on your poster zoom in and out to the level that is 
more comfortable to you. Go to VIEW > ZOOM. 

 
Title, Authors, and Affiliations 

Start designing your poster by adding the title, the names of the authors, and the 
affiliated institutions. You can type or paste text into the provided boxes. The 
template will automatically adjust the size of your text to fit the title box. You 
can manually override this feature and change the size of your text.  
 
TIP: The font size of your title should be bigger than your name(s) and institution 
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Adding Logos / Seals 
Most often, logos are added on each side of the title. You can insert a logo by 
dragging and dropping it from your desktop, copy and paste or by going to INSERT 
> PICTURES. Logos taken from web sites are likely to be low quality when printed. 
Zoom it at 100% to see what the logo will look like on the final poster and make 
any necessary adjustments.   
 
TIP:  See if your school’s logo is available on our free poster templates page. 
 

Photographs / Graphics 
You can add images by dragging and dropping from your desktop, copy and paste, 
or by going to INSERT > PICTURES. Resize images proportionally by holding down 
the SHIFT key and dragging one of the corner handles. For a professional-looking 
poster, do not distort your images by enlarging them disproportionally. 
 

 
 
 
 
 
 
 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If they look good they will 
print well.  
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How to change the template color theme 
You can easily change the color theme of your poster by going to the DESIGN 
menu, click on COLORS, and choose the color theme of your choice. You can also 
create your own color theme. 
 
 
 
 
 
 
 
 
 
You can also manually change the color of your background by going to VIEW > 
SLIDE MASTER.  After you finish working on the master be sure to go to VIEW > 
NORMAL to continue working on your poster. 
 

How to add Text 
The template comes with a number of pre-formatted 
placeholders for headers and text blocks. You can add 
more blocks by copying and pasting the existing ones or 
by adding a text box from the HOME menu.  

 

 Text size 
Adjust the size of your text based on how much content you have to present.  
The default template text offers a good starting point. Follow the conference 
requirements. 

 

How to add Tables 
To add a table from scratch go to the INSERT menu and  
click on TABLE. A drop-down box will help you select rows and 
columns.  

You can also copy and a paste a table from Word or another PowerPoint document. 
A pasted table may need to be re-formatted by RIGHT-CLICK > FORMAT SHAPE, 
TEXT BOX, Margins. 
 

Graphs / Charts 
You can simply copy and paste charts and graphs from Excel or Word. Some 
reformatting may be required depending on how the original document has been 
created. 
 

How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to see the column 
options available for this template. The poster columns can also be customized on 
the Master. VIEW > MASTER. 

 
How to remove the info bars 

If you are working in PowerPoint for Windows and have finished your poster, save 
as PDF and the bars will not be included. You can also delete them by going to 
VIEW > MASTER. On the Mac adjust the Page-Setup to match the Page-Setup in 
PowerPoint before you create a PDF. You can also delete them from the Slide 
Master. 
 

Save your work 
Save your template as a PowerPoint document. For printing, save as PowerPoint of 
“Print-quality” PDF. 
 

Print your poster 
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” button. Choose the 
poster type the best suits your needs and submit your order. If you submit a 
PowerPoint document you will be receiving a PDF proof for your approval prior to 
printing. If your order is placed and paid for before noon, Pacific, Monday through 
Friday, your order will ship out that same day. Next day, Second day, Third day, 
and Free Ground services are offered. Go to PosterPresentations.com for more 
information. 
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The Hawaii Ocean Time-series (HOT) program characterizes physical and 
biogeochemical processes influencing the inorganic carbon system at Station 
ALOHA in the North Pacific subtropical gyre. Program scientists conduct near-
monthly, vertically resolved measurements of dissolved inorganic carbon 
(DIC), total alkalinity (TA), and pH. Here, we evaluate the internal 
consistency of 2648 concurrent measurements of these carbonate system 
parameters by comparing each direct measurement with a value calculated 
using the other two measurements, using different equilibrium constant 
parameterizations to see which best fit our field data.  We also report on 
quality control of our data sets via inter-laboratory comparisons. 

Summary	
  

Over 24 years of CO2 measurements show an increase in surface water pCO2 
in step with rising CO2 in the atmosphere.  The uptake of CO2 correspondingly 
acidifies surface waters. 

Surface	
  CO2	
  Record	
  at	
  StaBon	
  ALOHA	
  (22°45’N,	
  158°W)	
  

The difference (delta) between calculated pH and measured pH was 
computed by the program CO2calc using 4 different parameterizations of the 
dissociation constants K1 and K2. The formulation of Merhbach et al. (1973) as 
refit by Dickson and Millero (1987)2 best recreated the measured HOT data 
(Table 1).  Deep, high-DIC waters tended to exhibit greater discrepancy 
between measured and calculated pH than did shallower waters (Figure 3). 

EvaluaBon	
  of	
  DissociaBon	
  Constants	
  

HOT measures DIC (µmol kg-1) by coulometry , TA (µmol kg-1) by acid titration 
and pH (total scale @25°C) colorimetrically using m-cresol purple.  All 
methods are based on protocols described by Dickson et al. (2007)1.  Certified 
Reference Materials validate DIC and TA measurements and the original dye 
characterization is used for pH, without subsequent correction.  Vertical 
profiles of DIC, TA and pH reflect greater sampling resolution in the upper 
ocean where variability is higher than deeper waters (Figure 2). 

Measurements	
  

Inter-­‐Laboratory	
  Comparison	
  

Participation in an inter-laboratory comparison (2013) led by Dr. Andrew 
Dickson (SIO) demonstrated excellent agreement for HOT measurements. 
While DIC and TA results are indistinguishable from certified concentrations, a 
small difference in pH likely stems from use of different dye characterization 
equations. Full comparison results are reported at this meeting by Bockmon 
and Dickson in Poster 1908. 
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Table 1.  Statistics of difference between pHcalc and pHmeas.  Citations for the 
different K1 and K2 parameterizations may be found in Robbins et al. (2010)2. 
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The reaction of carbon dioxide with water is described by the carbonate 
equilibrium equations and dissociation constants K1 and K2.  Using any two of 
the measured parameters, DIC, pH, TA or pCO2, these equations can be used 
to solve for carbonate speciation and the other two parameters. 
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Figure 1.  Top: Surface ocean (0-30m) pCO2 and pH from Station ALOHA 
calculated from measured DIC and TA using Mehrbach87 dissociation 
constants, along with atmospheric pCO2 from the Mauna Loa Observatory 
corrected to the sea surface.  Bottom: Measured and calculated pH. 

The dissociation constants depend on temperature, salinity and pressure and 
have been experimentally estimated in several studies. We used the program 
CO2Calc2 to make the equilibrium calculations.  

Table 3.  Results from Inter-Laboratory Comparison. Mean (SD) values are 
presented.  See Measurements section for units.  

Figure 4.  Delta pH (pHcalc – pHmeas) for the upper 400 m at Station ALOHA.  
Note the lack of systematic trends with time or pressure, suggesting that 
errors are random. 
 

Figure 2.  Profiles of all pH, DIC and TA measurements taken at 
Station ALOHA from 1988 through 2012.   
 

HOT	
  
Analy/cal	
  
Precision	
  

Accuracy	
  
(based	
  on	
  
CRMs)	
  

Mean	
  	
  
Delta	
  

RMS	
  
Delta	
  

pH	
   ±0.0017	
   ?	
   +0.0044	
   0.0125	
  
DIC	
   ±0.42	
   ~±1.0	
   +1.78	
   5.36	
  
TA	
   ±2.1	
   ~±2.0	
   -­‐1.8	
   5.7	
  

The precision of HOT DIC, TA and pH measurements is excellent, and the 
accuracy of TA and DIC measurements are tied to CRMs. The low mean delta 
values for (calculated – measured) parameters indicate that estimates of 
unmeasured parameters, and long-term trends based upon them, are 
accurate as well.  However, calculated data sets do suffer some loss of 
precision due to compounding of errors, as evidenced by their RMS values. 

Figure 3.  Delta pH (pHcalc – pHmeas) versus pressure, temperature, salinity 
and DIC. The mean difference (dotted blue line) is +0.0044. pHcalc was 
obtained using K1 and K2 from Mehrbach87.  
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Table 2.  Estimates of accuracy and precision for pH, DIC and TA.  See 
Measurements section for units. 
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