Marine, Earth, & Atmospheric Sciences o
- .' APPLIED SCIENCE PROGRAM

NC STATE UNIVERSITY M _'. Culfof Mexico ot =% s .

=

Building a Database for a
Coastal Carbon Synthesis
Project

Chris Osburn

Dept. of Marine, Earth, and Atmospheric
Sciences

NC State University
Coastal Synthesis Workshop, 12 DEC 2010




Acknowledgements

e NASA A.28 ROSES 2008 Program

— John Haynes
— Duane Armstrong

* Cyndy Chandler - BCO-DMO

e DOMSynth Team: Tom Bianchi, Bob Chen, Paula
Coble, Eurico D’Sa

— Xuchen Wang, Sam Harlow, Rick Smith, Jennifer
Dickson-Brown

UNIVERSITY OF
SOUTH FLORIDA



Talk Overview

* Background on the project

® Our approach to accumulating and re-
formatting data

* Challenges we faced
* What we will do next



PLoject Overview: What We Wanted to Do

* Build a publicly accessible, geospatially-referenced
database of CDOM absorption, DOC concentration, and
oceanographic variables for the northern Gulf of Mexico

e (Collate different pieces of information useful to scientists
and decision makers

— Light attenuation in estuarine and coastal waters
— Terrestrial carbon flux into the ocean

e This amounted to a “data rescue” : compiling disparate
data sets from multiple cruises into one “megacruise”

* Deliverables: a database linked to product generation



Microsoft Excel - working peli data.xls
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Two Examples of Databases

Data in a spreadsheet on my computer

Type a question far help
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Data accessible via the Internet
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/BCO/NACP_Coastal/GulfMexico/CDOM --Location_ID
eq Mississippi_Plume-- Level 1

| Directory || Documentation || Plotting and Other Operations |

[ Level 0 | | Next Level | | Flat Listing |

wversion 10 December 2010

CDOM shsorption coefficient spectra from 250-750nm,
from CTDs or from surface grab; units are in '1/nm’

Data frow sach Location ID have been contributed by a different researcher.
'Nall' = Not & number: no data available.

wversion 05 December 2010

#
#
#
#
#
#
#
#
#
#
# PI: Robert Chen
#

Location ID

Mississippi_Plume

Sta_name date lat lon time depth temp sal Do DioiC
sample-005 20000621 25.5197 -90.3204 1820 NalN Hall 29.12 MaM 130.0
sample-004 20000621 25.4331 -90.2754 1938 Nal REI 35.51 Hal 895.7
Sample-005 20000621 26.4200 -90.3006 2008 Nald el 32.77 HMHal 297.2
sample-006 Z0000621 25.4636 -90.2209 2040 NalN el 35.60 Mal 117.2
Sample-007 20000621 26.4631 -90.1609 2107 Nal Hall 34.61 HMNal 148.7
Sample-008 20000621 26.5042 -90.1458 2137 NaN Hall 31.34 HMNaM 89.6
sample-005 20000621  26.5096 -90.1360 2210 6.8 28.53 35.64 221.07 89.1
sample-010 20000621 26.9260 -90.1070 2244 3.3 28.31 31.58 220.77 103.8
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Database Design

e Hosted by BCO-DMO
¢ Contributions from PI’s

e Contributions from scientific community

* Key oceanographic and biogeochemical
data on CDOM



Community Contributions of Data

Marine, Earth, & Atmospheric Sciences

Format and Upload
NC STATE UNIVERSITY contributed data
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absorption maps at 412 nm
(example: SeaWiFS imagery for

19 Sep 2005
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Validate algorithms
relating satellite
reflectance to

surface CDOM
absorption




Defining the Database

e How do you want to view and access your data?
— Date? Month? Year?
— Depth?
— Salinity?
— Position?

e (Consulted end-users

— Decided on the most critical data needed to accomplish your
goals

— We talked with resource managers in addition to a variety of
scientists and a real database person (Cyndy Chandler)
e Charles Kovach (FL DEP)
¢ Judy Ott (Charlotte Harbor NEP)
* Carlos Del Castillo (APL, Johns Hopkins)

— What functionality do you want to have?



Defining the Database

e Agreed on a data submission structure
and made everyone adhere to it

— Editing is time consuming!

e Used the BCO-DMO platform and data
metadata documents

— Answers to questions you haven't yet thought
of...



Metadata — Go back to the Basics

¢ Tells the who, what, when, where, and
how

* Ensures that users can know acquisition
conditions

— Instrument model and operating parameters
— Clear definition of units

* Serves as a way to QA/QC the data

Good teachable tool for students!



ollating the Data: Create a Template
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Some formatting guidelines

Structure the data in the same way

Ensure at minimum:
- “xyzt” data:
e x =]at
* y=long
e z=depth
e t=time

Time in YYYYMMDD, which can be separated into Year
and Month

‘NaN’ = for no values (e.g., in Matlab)

— Don’t leave any blanks!

Official cruise ID (or equivalent) if known



Example: Our CDOM Database



) Biological and Chemical Oceanography Data Management Office - Mozilla Firefox - |EI|1|
Eile Edit View History Bookmarks Tools Help
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ek (Eomcd Relosd “rop Home NewTab  Print I@ | http:/fosprey, boodmo, org/project, cfm?flag=viewdaid=298s ﬁ I:' |Google e
':.' Google Schalar a My Way - My Page  \Y' Main Page - Wikipedia... ':.' Google s' WS - Ralzigh |j MyPack Partal @ MC ... E 1&1 Control Panel »

J i) Biological and Chemical Oceanog... £ | | ] My WWay - My Page (&3 ] - |

BC&&
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Home Data Resources About Us Contact

Biological and Chemical Oceancgraphy Data Management Office

Database

® YVWelcome
Prograrms
Projects
Deployrnents
Instruments
Datasets
FPeople
Affiliations
Funding

Parameters
Data Access

® Geospatial access

Project: Gulf of Mexico NACP-OCB Coastal Synthesis

Acronyn: Ghix NACP-OCE
Frograrms:
Dcean Carbaon & Biogeochemistry [OCB]
Morth American Carbon Program [NACP]
MNACP-0CE Coastal Synthesis [NACP-OCE Coastal]
URL: Project Web Site
Start date: 2008-06
End date:
Geolocation: global coastal zones
» Description:

More information about project Gulf of Mexico NACP-OCB Coastal
Synthesis

» Funding

w Datasets associated with Gulf of Mexico NACP-OCB Coastal Synthesis

» Platform deployments associated with Gulf of Mexico NACP-QCB Coastal
Synthesis
» People associated with Gulf of Mexico NACP-OCB Coastal Synthesis

| and C

Funded by the LS. Mation ience Foundation
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) Biological and Chemical Oceanography Data Management Office - Mozilla Firefox = |E||5|

File Edit Wiew History Bookmarks Tools  Help

- o s = http: bead dataset, cim?id=136508flag=vier 57 ~ | | Gooal )
Back Faorward Reload Stop Home  Mew Tab  Print |@| pifosprey.beadma, org/dataset, cfm?i ag=viet 17 I" | nodle 4
".' Google Scholar Q My Way - My Page '\ Main Page - Wikipedia. . '-.l Google ‘9 MWWS - Raleigh |j IMyPack Portal @ NC ... E 121 Control Panel £

J @Binlugical and Chemical Dceanograp... | - -

BC(Ji 'DM@ ' ® o ] e

Home Data Resources About Us Contact

Biological and Chemical Oceancgraphy Data Management Office

Database Dataset: GMx_CDOM
® YVWelcome
® Programs 16 Project: Gulf of Mexico MACP-OCE Coastal Syrthesis
® Projects 131 Validated: ves
® Deployments B0& Data wersion: 10 December 2010
Version date: Dec 10, 2010
® |nstruments 205
® Datasets AD4T » Current state: preliminary and in progress
¥ Description: Absorption spectra and DOC concentrations
® People 1045
® Affiliations 295 Geospatial Synthesis of Chromophoric Dissolved
_ Organic Matter Distribution in the Gulf of Mexico
® Funding 3¢
® Parameters 1101 Pl: Christopher Osburn, Dept. Marine, Earth, and Atmospheric
Sciences, NC State University
Data Access Co-Pls: Thomas Bianchi, Texas A&M University, Bob Chen,

® Geospatial access University of Massachusetts-Boston; Paula Coble, University of
South Florida; Eurico D'Sa, Louisiana State University

This dataset is considered an affiliated program of NACP =» see the

entry at the NACF site.

This data set will be a synthesis of bio-optical data on chromophoric
dissolved organic matter (CDOM) in the coastal regions the Gulf of
Mexico - an immediate goal of the NACP and OCE programs.
Absorption spectra and DOC concentrations fram the Organic Matter
Cyeli project will be reported. In addition to in situ absorption spectra
and DOC concentrations some study locations may also report
fluorescence (estimate of chliorophyll @ concentration), plus CTD and
dissolved dxygen measurements

Daone i




7)) /BCO,/NACP_Coastal/GulfMexico/CDOM -- Level 0 - Mozilla Firefox = |E||5|

File Edit Wiew History Bookmarks Tools  Help

2 & o f = http: fidata. beo-d i BCOMMACP_CoastaliGulfe 7 - |4 = | Gooal
Back Fotwatd Reload  Stop Home  Mew Tab o Prin IIj | pilidata.beo-dmo.orgfjgfser+/BCO/ CoastaliGuifve 1.7 IMl | oo s
"l Google Scholar Q My Way - My Page '\ Main Page - Wikipedia. . '-"l Google & MWWS - Raleigh |_-L] IMyPack Portal @ NC ... E 121 Control Panel £

8 Biological and Chemical Oceanographey .. I |j fBEDINAEP_EuastaIquIfMe:-:icuf...E I - |T

/BCO/NACP_Coastal/GulfMexico/CDOM ---- Level 0

| Directory || Documentation || Plotting and Other Operations |

| Level O || Next Level | | Flat Listing |

wversion 10 December 2010

CDOM absorption coefficient spectra fromw 250-750nm,
from CTDs or from surface grab; units are in '1/nm'

Data from each Location ID hawve been contributed by a different researcher.
'HNall' = Not a nwnber; no data available.

Ltehatalaya
Mississippi Plume

Daone i




¥%) /BCO/NACP_Coastal; GulfMexico,CDOM -- Level 1 - Mozilla Firefox = |E||5|
File Edit Wiew History Bookmarks Tools  Help
> Al = http: {fdata.bo-d ' BCOMMACP_CoastaliGulfe 7 - |4 = | Gooal
Back Forward Reload  Stop Home  Mew Tab o Print I'—L] | pilidata.beo-dmo.orgfjgfser+/BCO/ CoastaliGuifve 1.7 I-’l | oo s
"l Google Scholar E My Way - My Page '\ Main Page - Wikipedia. . '-"l Google l?) MWWS - Raleigh |_.L] IMyPack Portal @ NC ... E 121 Control Panel £
8 Biological and Chemical Oceanographey .. | |j fBEDINAEP_EuastaIquIfMe:-:icuf...ﬁ | - |T

/BCO/NACP_Coastal/GulfMexico/CDOM --Location_ID
eq Atchafalaya-- Level 1

| Directory || Documentation || Plotting and Other Operations

| Level O || Next Level | | Flat Listing |

PI: Chris Osburn

# wersion 10 Decewmber 2010

#

# CDOM absorption coefficient spectra from Z50-750nm,

# fromw CTDs or fromw surface grab; units are in '1/nm’

#

# Data from each Location ID have been contrikbuted by a different researcher.
#

# 'Nall' = Mot a number: no data availsble. bz
#

# +version: 03 September 2010

#

#

Ltchafalaysa

3ta_ name date lat lon time depth tCemp sal jile} DoC

FOMO1 20070507 29,3482 -91.4050 Z112 O 25 14.23 HNall 260.2

GOMO2 20070508 Z25.2050 -91.8813 1150 0o 23.4 35.9 Hall 55.8

GOMOZA 20070508 Z5.2050 -91.5513 1225 O Hall 35.1 Hall 53

GOMOZE 20070508 Z25.2050 -91.8813 1226 10 23.5 35.1 Hall £53.3

FOMOEC 20070508 Z5.2050 -91.55813 126 40 21.5 35.3 Hall 55.9

GOMO3 20070508 25.9417 -91.8403 1501 0@ 24 33.0 Hall 1058.1

GOMO3A 20070508 Z5.9417 -91.6403 1501 O 24.4 2.6 Hall 108

GOMO3E 20070508 25.9417 -91.6403 1501 7 24.1 33.5 Mall W=l

SN FONZASNS  ?9 71%75 _o1 o4t ziam N Fa 1 #0_q M=t 14t a :J
Daone i




¥%) /BCO/NALCP_Coastal; GulfMexico,CDOM -- Level 2 - Mozilla Firefox = |E||5|

File Edit Wiew History Bookmarks Tools  Help

< e X 4 @ - : ,
- http: /fdata,.bro-dmo, BCOIMACP_Coastal/Gulffd bl = | Googl
Back Forward Reload Stop Home Mew Tab  Prink I 'j | pilidata.beo-dmo.orgfjgfser+/BCO/ CoastaliGuifve 1.7 I-’l | oo s
"l Google Scholar E My Way - My Page '\ Main Page - Wikipedia. . '-"l Google l?) MWWS - Raleigh |_.L] IMyPack Portal @ NC ... E 121 Control Panel £
@ Biological and Chemical Oceanographey .. | |j fBEDINAEP_EuastaIquIfMe:-:icuf...ﬁ | - |T

/BCO/NACP_Coastal/GulfMexico/CDOM --Location_ID
eq Atchafalaya,Sta name eq GOMOI1-- Level 2 =

| Directory || Documentation || Plotting and Other Operations |

| Level O || ext Level || Flat Listing |

wersion 10 December 2010

CIOM absorption coefficient spectra from Z250-750mm,
from CTDs or from surface grab; units are in '1/nm'

Data from each Location ID have been contributed by a different researcher.
'Nall' = Not a nuwber: no data available.

wversion: 03 September 2010
PI: Chris Osburn

GOMO1
Date created: Z6-Aug-2010 17:53:28

#
#
#
#
#
#
#
#
#
#
#
#
#
#

lon time depth tCemp sal jile} DoC

GOHMOL 20070507 29,3482 -91.4030 2112 0 25 14.23 HNall Ze0.2

Wawvelength = lanbda

250 27.8391
251 27.5289
257 27 2374 LI
Daone i




GIS Interface Output from BCO-DMO

<

Biological and Chemical Oceanography Data Collection

‘Welcome to the MapServer Geospatial Interface.

2O

Available
Data

Aohvanced search

FeSynth (13)
Historical (117

Interactive Map
Click on map-it obs=. sites to wiew mare info. Hold down the & kew to lock in on an obs. site.

Zoorn to Seale
| 3 | Ew | 10w | 25w

I ISSEN BE3IS5EW

Available on-line [ data
Choose axes to graph or get from
Sta_pame sample-124,
= w

|a_|ambda VIWaueIength V|
igraph it getit WFS

OO0 0@

Click on a link for more info.
Green links indicate mapable data are awvailable.

®
®
e Data Layers
L]
8 Sho Latiy?
o =
AMACONDAS (1) v : [] swowgmmr
Select Deployvment(s); = Manp Si
PEO7-32 3 8 E[HSIED
PEJunz2000 % A
o = (A
RB-07-05 - [EIRELY
]
O rum
-OR- (&) Ppactc
4 OGC Info
2 VIR
i - - : 101 -
Scaleitlegend ©1-2 03-10 Q11-100 (101 - 1000 () above 1000 e
Bl ® PEMIZIOOGMI_COON (17098 mapped WFS | KML | Ve sttions ShoW Command Lo
] ® pEV-GMICDOM G314 mappeds  WES | KL | VEw st
werylon 0500
Metadata Ckar Show Data Results

PEOT-320 0
Ghix COOhA

PEJun20d¢ & &'

Ghdze COOhd
x_CDOM =7

Available data 6
GMx COOM [ e map it




Some Initial Results

SeaWiFS CDOM (a,,,)

y=0.7875x +0.114
R®>=0.891

o 05 1 15 2 25
In situ CDOM (a,,)

SeaWiFsS satellite-derived
CDOM absorption at 412
nm for 8 May 2007 (TOP)
and 9 May 2007 (BOTTOM
RIGHT), using the D’Sa et
al. 2006 algorithm. The
performance of the
algorithm is shown
(BOTTOM LEFT). Red line
shows the ship track on
these images.




Where We Will Go Next...

e Continue satellite cal/val and generation of light
attenuation maps

— (Gulf Coast Information System; Eurico D’Sa, LSU)

* Open data call

e Data sharing activity (Ken Keiser, UAH)

— Generate Data Casting (GeoRSS) feeds and KML files of the data
and data products;

— User friendly product that is easily accessible by wireless device
* Recommendations from Deepwater Horizon responders

e Synthesis paper for CDOM and DOC fluxes into the Gulf
ot Mexico
— Develop hypotheses, identify knowledge gaps



Recommendations

e Consult with your end-users as much as possible
— What functionality do you want to have?

* Develop reasonable data admission guidelines
and adhere to them

— Serve as QA/QC

o Utilize BCO-DMO metadata guidelines to shape
your submission protocols

— Implore the use of metadata documentation

¢ Contact: Chris Osburn, closburn@ncsu.edu
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