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The Role of GIS in Assessing, 
Monitoring, and Protecting the 
US Coral Reefs of the Pacific 

By Annette DesRochers, GIS Specialist 

NOAA Pacific Islands Fisheries Science Center 
Editor’s Note—You may remember Annette aka “Netty” as the 
vibrant life force who contributed much of her time to LIGIS 
and substantial energy to the Town of Southampton’s GIS 
program.  Netty is fortunate to now be living her dream in 

Hawaii working for NOAA.  We all miss her and thank her for 
this incredible contribution to our newsletter.) 

 

It's hard to believe that it has been nearly two 
years that I have been working in Hawaii as a GIS 
Specialist for the Coral Reef Ecosystem Division 
(CRED). When I made the decision to accept the 
job in Hawaii, I knew that it would be drastically 
different from the municipal GIS projects that I 
had worked with for so many years at Southamp-
ton. I certainly found the challenge that I was 
seeking and have learned a great deal about the 
application of GIS in coral reef science, conserva-
tion and management. And like all GIS disciplines, 
there is oh so much more to be learned! 

 

First, some background about what CRED is all 
about: CRED was established as a new division 
within NOAA's Pacific Islands Fisheries Science 
Center about 10 years ago in response to the 
Coral Reef Conservation Act of 2000.  Largely 
funded through NOAA's Coral Reef Conservation 
Program, CRED conducts an interdisciplinary pro-
gram of ecosystem research at over 50 U.S.-
affiliated islands throughout four regions in the 
Pacific including the Hawaiian and Mariana archi-
pelagos, American Samoa, and the Pacific Remote 
Island Areas. The goal of this research is to pro-
vide the science and information necessary for 
resource managers within these jurisdictions to 
effectively manage these vulnerable and precious 
assets.  

(Continued on page 3) 
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Cause for concern? 
 

Google maps, property lines and updates? 
 

Google has recently added parcel lines in certain 
areas of the country. Part of me says, maybe this is 
good; part of me says, maybe not. I am all for making 
data easier to use, but I am not to happy about 
Google’s refusal to tell anyone where they ac-
quired this data.  
 

Google has also stopped using TeleAtlas for their 
nationwide street data, and will not reveal where 
the new data is from. I know it is within their right 
to do this. It just seems that it does not speak well 
of their future intent. They want users to let them 
know if there are errors but there is no mention of 
how the updates get back to the original data pro-
viders or even who those data providers are.  
 

The cause for concern is that Google maps are 
widely used by our constituents and/or clients.  
When differences arise between local, primarily 
municipal data, how do we justify our data?  And 
more importantly, as the prime custodian of the 
data, why should we?  Dilemmas such as this 
make a GIS professional’s relationship with 
Google services even more confusing. 

(Continued on page 6) 
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“That’s impossible, it’ll never happen” five words that 
can kill a project before it even starts and unfortunately, 
words heard all too often. 

 

These were also the same words used to describe a pro-
ject that I was involved in well over fifteen years ago, 
efforts to create a digital tax map base. Some said “there’s 
over five hundred thousand parcels in the County and 
you’re going to digitize them all? That’s nuts. Who’s all 
going to do this?” Well, this project has been long com-
pleted and not because of saying “no”- it was due to the 
efforts of hardworking, dedicated people who believed. 

 

What you read above might sound a bit congratulatory, 
but the story is not unique. How many projects have 
been completed against odds and proven the disbelievers 
wrong? 

 

We’re in a particularly difficult time right now and I think 
if we were to take a poll it would seem that we’re busier 
than ever and more than we can remember. Getting a 
project off the ground is really difficult, and given the 
economic climate and tighter budgets makes it that much 
harder. 

 

Money and time is important, but more than anything, 
getting the executive “buy-in” and the critical moral sup-
port by our own colleagues for fledgling projects, new 
ideas and technologies is the greatest challenge. It has 
always been an environment of “show me” and much 
less of faith. This may seem clear to you, but it’s taken 
me some time to truly realize this. Introducing the latest, 
coolest gadget is meaningless without support from both 
the line level and at the top end.  

 

For example, suppose you’re carrying a “gadget”. You 
walk by a person (who’s been a naysayer and “never 
cared for gadgets much anyway”) and he stops you. 
“Hey, whatcha got there?” “A gadget”, you respond. 
“Really?” he says, “let me see.” “I thought you didn’t care 
for this stuff”, you say. “What…I didn’t say that…but…I 
don’t know…I couldn’t see how it would help us”. So, 
seeing a golden opportunity here and with a lot of enthu-
siasm, you spend time to show this individual the advan-
tages of using this gadget and how far it’s advanced since 

(Continued on page 5) 

GISP CERTIFICATION FOR THE GIS 
PROFESSIONAL 
By Jim Daly, GISP 
Suffolk County GIS Coordinator 
Suffolk County Dept. of Information Technology - GIS Division 
Jim.Daly@SuffolkCountyNY.gov 
 
Let’s face it, today we live in a world where a good deal of 
emphasis is placed on professional credentials. And for al-
most six years now, GIS professionals have had the opportu-
nity to improve their credentials with a “GISP” designation 
after their name.  Since January, 2004, GIS professionals have 
been able to apply for the GISP designation which is a feder-
ally protected registered trademark owned by the GIS Certifi-
cation Institute (GISCI) based in Park Ridge, Illinois. URISA 
is the founding member of the GISCI. The latest count shows 
there are now 4,600 GISPs worldwide and I happen to be one 
of them.  

I first considered the idea of applying four years ago but I 
held off because I didn’t see the immediate benefits to having 
the designation. However, last year I noticed that the GISCI 
Registry was approaching 3,000 GISPs and gaining national 
and international acceptance among GIS professionals. It was 
then I decided to join the movement and at the same time add 
a more professional look to my business card.  

THE APPLICATION 

To receive the GISP designation, you must show proficiency 
in three areas; 1.) Educational Achievement, 2.) Professional 
Experience, and 3.) Contributions to the Profession.  
Achievement must be claimed and self documented by you, 
the applicant, in each of these areas. And this is how the ap-
plication is set up – in these three areas where each area has a 
minimum number of “points” required for you to qualify. 
The formula for how you receive “points” and how many you 
need is explained clearly in the instructions. Be aware, though, 
you may not have enough points in one or more of these ar-
eas to qualify for GISP right now. However, I strongly sug-
gest you fill it out anyway so you can see where it is you have 
to concentrate to obtain the points necessary to qualify for 
GISP in the future. 
 
At first glance, the application does look a bit daunting, but 
don’t be discouraged. The instructions are clearly written and 
a must read before you begin. Then I suggest reading through 
them again! This will give you a clear idea of what documenta-
tion you should be on the look-out for in the days ahead before 
you start filling it out. I’m not the best records keeper for this 
sort of information so I realized I would need some time to 
gather my documentation. I dedicated a folder to the applica-
tion about two weeks before I began to fill it out. As I located 
documents, I threw them in it. This made it easier when it 
came time to start filling in the blanks without having to get 
up to locate information at every question. I filled out a good 

(Continued on page 5) 
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Map of CRED's study area. 
 

To do this CRED conducts research cruises to 
each of these regions about once every two 
years to survey all aspects of the coral reef eco-
system.  Some of the areas of research include: 

 mapping the seafloor and characterizing the 
benthic habitat; 

 measuring physical, environmental and wa-
ter quality parameters to better understand 
oceanographic processes and conditions that 
influence reef ecosystems; 

 conducting surveys of reef biota to deter-
mine abundance, diversity, and distribution of 
marine organisms throughout the reef habitat; 
and  

 documentation and removal of marine de-
bris that are damaging to the reefs and its in-
habitants. 

 

 

 

 

 

 

 
Bathymetric map for Maug Islands in the Mariana 
Archipelago (note the submerged caldera in the cen-
ter of the three islands). 

 

As you can imagine, GIS plays an important 
role throughout every phase of this process.  
Before the NOAA ship departs the harbor, GIS is 
employed in the pre-cruise planning.  Cruise 
preparations rely on basemap and existing data  

for the region such as nautical charts, satellite 
and aerial imagery, bathymetric and benthic 
habitat data, and digital elevation models to en-
sure safe navigation throughout these remote 
locations and to enable the resource managers 
to prioritize areas for mapping and research. 

 

The science teams participating in the cruise 
prepare their survey location maps for each is-
land using tools such as Map Book. To facilitate 
random site selection analyses for each island, 
GIS is used to stratify the entire seafloor around 
an island by specific depth zones and habitat 
types. 

 

 

 

 

 

 

 
Scientific diver conducting a rapid ecological assess-
ment survey. 

 

While at sea both GIS and GPS technologies 
play an important role in the collection, entry 
and quality control of the data.  Scientific dive 
teams launch from the NOAA ship in small boats 
equipped with GPS units to locate site-specific 
survey locations, submerged monitoring struc-
tures, and moored instrumentation. In addition 
to site-specific surveys, called Rapid Ecological 
Assessment surveys, towed-diver surveys are 
also conducted. These surveys entail towing two 
scientific divers behind a small boat which al-
lows a much greater proportion of the reef habi-
tat around an island to be assessed. Divers re-
cord visual observations on a towboard while 
they are being towed. In addition, depth, water 
temperature, still photos, and videos are also 
being recorded underwater. All of these data 
are then linked to GPS points that were col-
lected from the small boat during the survey 
and are post-processed using python to create 
survey track lines that are accurately positioned 
to the location of the divers.  Once the divers 

“Proctecting US Coral Reefs of the Pacific” (Continued from page 1) 

(Continued on page 4) 
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are topside, the data are entered into an MS Ac-
cess database and quality controlled.  The re-
sults are then plotted using ArcGIS and graphing 
programs and then incorporated into the final 
cruise report.   

 

 

 

 
Scientific diver conducting a towed-diver survey. 

 
Typically these cruises are out at sea from one 
to three months, which is a long time to be 
away from home, but family and friends back at 
home can track the cruise through the NOAA 
Ship tracker website and through CRED's cruise 
blog. Once the cruise returns though, there is 
even more work to be done!  The raw data that 
are collected out at sea go through a complete 
data life cycle in which data management plays 
a very critical role.  First the raw data are 
merged into CRED's enterprise geodatabase 
which is managed through ArcGIS Server and an 
Oracle. The data are then processed into sum-
marized data products such as coral cover, fish 
biomass, and sea surface temperature; analyzed 
using various statistical and graphing programs; 
published in peer-reviewed journals, and ulti-
mately compiled into a series of Monitoring Re-
ports for each of the four jurisdictions.  Within 
each of these monitoring reports, the available 
data for each island are synthesized into GIS 
figures by discipline (benthic mapping, corals, 
fish, etc) for each survey year.  

 

 

 

 

 

 

 

 

 
Benthic Habitat map for Saipan, Mariana Archipelago 

All of the data are are then incorporated into in-
tegrated analyses and the spatial and temporal 
trends are summarized for each island. The re-
port concludes with comparisons across the re-
gion or archipelago. 

 

As you can imagine, several challenges are pre-
sented when working with this type and amount 
of data.  Some of the more interesting hurdles 
to overcome when working with these data in-
clude: 

 

 The vast range in scale:  On any given day I 
might work on a GIS project focused on ad-
dressing local management needs within a ma-
rine protected area that has been established or 
I might assist with analyses looking at specific 
reef metrics and how they vary throughout the 
islands across the Pacific 

 

 

 

 

 

 

 

 

 
Pacific-wide map depicting mean fish biomass for 
each island. 

 

 The spatial distribution: I used to work with 
data that was completely contained within one 
UTM zone that spanned less than 150 square 
miles. The data I now work with include nearly 
10 UTM zones and span thousands of nautical 
miles. 

 The vast range in size: Since we create GIS 
figures for each island where surveys are con-
ducted, I am challenged with creating a map se-
ries that works at a large island such as the Big 
Island of Hawaii that has a land area of over 
4000 square miles that also works at the most 
remote reefs of the Pacific that might not even 
have any land associated with the surveys. 

“Pavement Management Systems” (Continued from page 3) 

(Continued on page 7) 
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portion of it in less than two hours with the information I had 
gathered so far. Then I had to spend about another hour of dig-
ging through old file boxes, making copies of certifications and 
calling schools for transcripts. I followed that up with about one 
more hour to complete the remaining blanks and review the appli-
cation pack one last time. So with less than four hours of my time 
dedicated to filling out the application, I attached a check for $250 
and submitted it to GISCI in December of 2008 and received my 
certification in January 2009. With it came a GISP certificate, a 
shiny GISP pin and the privilege to use the GISP designation 
after my name for the next five years. Yes, you do have to renew 
every five years, so keep that GISP file folder alive and keep add-
ing your new documentation records in it for easy renewal. 

LEVEL OF DIFFICULTY 

Was it difficult to apply for the GISP? No, I didn’t think so. But it 
will take you some time, though. Above all, don’t expect to have 
all that you need to fill it out and mail it in the next day. For in-
stance, I had to wait five days for my college transcripts to arrive. 
You may have to wait a day or two for your boss to sign the em-
ployment letter certifying your GIS job status.  But if you’re mod-
erately organized with your files, filling out the application should 
only take about 3 hours of your time and $250 of your money. 
Not bad when you consider that other professional designations 
require extensive course work, exams and much larger application 
fees.  

LIGIS CAN HELP 

Keep in mind that attending GIS conferences or writing a GIS 
article is considered “points” towards your GISP certification. So 
start racking up the points by attending the Spring and Fall LIGIS 
Conferences (be sure to sign in) and/or submit GIS articles for 
the LIGIS newsletter, “Coordinates”. Just make sure you keep 
these “points” documented. (Hey, I’m earning points towards my 
GISP renewal for this article under “Contributions to the Profes-
sion”!) 

GISP IS WORTH THE EFFORT 

With the very reasonable effort considered, the GISP Certification 
is a fantastic opportunity to improve your credentials as a GIS 
professional at an affordable price! So, don’t wait. Now is the time 
for you to apply for your GISP certification.  I hope to see your 
name on the GISP Registry web site real soon. 

Look for the application on-line at http://www.gisci.org/
application_materials.aspx 

Good Luck! 

Jim 

 

“GISP Certification” (Continued from pg. 2) 
they had last seen it, and how you’re using it now to save 
time and money. The excitement sometimes gets a little 
infectious. “Huh”, he responds, now guarding his budding 
interest “……um….how did you get one of those?” 
“What, you’re really interested.” “Yeah”, he responds, and 
now you’ve got a new friend entering your camp. Repeat-
ing this action to others may well achieve similar results. 

 

And why is this important? Because these are the folks that 
we work with every day, whether or not we work for the 
same boss. However, they work for their boss, and it’s of-
ten those other bosses (and their boss’ boss) in other de-
partments/divisions that we’ll require support from when 
we hope to see these technologies take root and projects 
fly, especially if we need their signatures and critical fund-
ing. It seems that, initially, if you can find one or two peo-
ple who are interested in learning and open to new things, 
these are the folks that we want to start to work with, be-
cause we can’t go this road alone. 

 

Earlier, I used the word naysayer, but those that are par-
ticularly problematic and more numerous are the 
“fencesitters”, folks that are truly afraid to make “be the 
first” or stand out and are always testing the winds. Often, 
they are looking to their superiors to adopt technologies/
ideas or reject them before they make a determination re-
garding their own plan of action. If you are ever in a situa-
tion where you are in a big meeting and you suddenly plan 
to cold pitch an idea to a mixed audience (i.e. managers and 
company executives), be careful. As excited as you might 
be, if your gut says this is not the right time, don’t do it. 
What may well happen is that if the “top” is in the wrong 
mood, their response may be lukewarm or rejective. Fence-
sitters will respond to this reaction and by default, adopt 
the same sentiment. This will probably sink your proposal; 
salvaging it may take a long time and you’ll have to start 
over, or it may never happen at all. On the other hand, 
(and if you’ve got a good feeling about it) taking a chance 
at this same meeting could prove to be pivotal to getting 
new support and moving the project forward.  

 

This whole process, in general, can take a long time and 
require tremendous determination but can achieve great 
results. And if you are employed by a municipal entity or 
other, remember, “government is an endurance sport”. 
Good luck! (really) 

“Achieving The Impossible” (Continued from page 2) 

Reminder: 

The Spring 2010 LIGIS Conference will be held sometime in May 2010  -   

exact date to be determined 
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Analysis? 
 

What happened to analysis? Members of the local GIS community have been asking this question a lot lately. Some 
of our superiors say they do not need GIS because they can get what they want with online mapping services. They 
have forgotten that they are not able to do any specialized analysis with these services.  How do you perform a drain-
age network analysis with online maps? How do you create robust emergency evacuation planning with online maps?  
 

Many of our superiors are not doing these GIS analysis tasks and may not fully understand how these processes hap-
pen. Some think that you just take the computer out of the box, turn the computer on, insert the software disk, press 
print, and out comes a beautiful thematic map.  No need to have GIS professionals on staff because everything just 
works.  I say this tongue-in-cheek, but you know that some of us feel this is not much of an exaggeration.  We are 
having a hard time getting money to provide increased services to our residents and our co-workers because of this 
trend. 
 

I am worried about this.  As online maps and features become more and more prevalent the analysis component is 
getting watered down. Some of our superiors do not understand that we need to increase, not decrease, our capability 
to do analysis.  I see what other entities are doing by looking at samples that are linked on ESRI’s website (http://
www.esri.com/software/arcgis/arcgisserver/live-user-sites.html).  There are some very useful and very intuitive sites 
here.  Some of them make me jealous.  They put analysis features right in their users’ hands.  They are much more 
progressive and useful than any maps on the mass market online mapping sites. 
 

Economy 
 

The economy is having a negative effect on all kinds of technology expenditures.  Many of us are dealing with infra-
structure that needs maintenance and upgrades, and we have only recently been able to start using GIS to assess and 
manage condition.  Now when we need this efficient technology to prioritize limited resources more than ever, we 
are seeing these initiatives scaled back.  The value of creating a robust GIS system should not be underestimated.  
Vast amounts of data cannot only be stored in the GIS system, more importantly; the data can be extracted in vari-
ous different ways to assist with budget planning, project scheduling, and response to constituent complaints.  I see 
no better way to keep track of this infrastructure, as the spatial component of this data plays a pivotal role in analysis 
and resource allocation.  
 

The economy is having an effect on GIS jobs at certain local agencies and municipalities.  We have a very good 
group of people involved in GIS and nobody wants to see job losses.  More importantly, all of us as GIS profession-
als need to communicate now more than ever that GIS is not bells and whistles, GIS is essential to good govern-
ment, and is the only way many of our local governments will be able to manage our aging infrastructure with the 
limited funding that will be reality as this economic climate continues. 
 

(I would like to thank Annette DesRochers for supplying an article for this newsletter. It is nice to see her fulfilling 
her dream. Keep up the good work) 

“Chairman’s Article” (Continued from pg. 2) 

Thank You to every person and organization who contributed to this issue of Coordinates. 
We remind our readers that the opinions expressed within are not necessarily the views of the LIGIS Steering 
Committee.  Inclusion of articles from non-governmental organizations and private entities does not represent 
endorsement of these entities.  We would love to hear from you for our next issue—send your favorite web-
sites, trivia, or articles to coordinates@live.com  
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 Availability of data: One of CRED's objectives 
is to counteract human impacts on the reef envi-
ronments by enabling protection and manage-
ment of these resources.  It is already difficult to 
make cause-and-effect linkages between the 
data that CRED collects and anthropogenic dis-
turbances; the availability of data within some 
of these regions, or lack thereof, that are re-
quired to look at these relationships compounds 
this issue even further. 

 Amount of data: A tremendous amount of 
data have been collected in the last 10 years. 
Ultimately, all of the information that has been 
collected needs to be synthesized down into a 
brief 'take home message' for the resource man-
agers. I have to say that it is more than inter-
esting to participate in a meeting in which the 
discussion is focused on how to take terabytes 
of information and consolidate it into a 'two 
pager' for policy makers! 

 

Lastly, and certainly equally as important, the 
data collected must be disseminated and made 
available to the public.  CRED is currently work-
ing on several different projects to get our infor-
mation out there on the world wide web.  The 
main tool that is being developed by ESRI is 
CRED's Data Dissemination Tool, powered by 
ArcGIS Server and Adobe Flex.  This tool is a 
web mapping application that will allow users to 
visualize, query and download all of CRED's 
data.  CRED is also working on a project with 
Google to serve all of our geotagged towed-
diver survey videos through Google Ocean. Us-
ers will be able to zoom to an island of interest, 
locate a survey track, and watch the associated 
video for that survey.   

 

As is true with many other government agencies 
right now, the landscape at CRED is shifting. 
CRED is slowly moving away from the reporting 
world and beginning to increase their capacity to 
better serve the needs of the resource managers 
within these jurisdictions. This new direction was 
just recently demonstrated with the announce-
ment that a small team from CRED will be head-
ing to American Samoa in response to the re-

cent tsunami that affected the island of Tutuila. 
While CRED is not providing relief in the tradi-
tional sense of disaster recovery, they are re-
sponding to the government of American Sa-
moa's request to assess the extent of the dam-
age to the reefs, to assist in restoration, and to 
document and remove debris as a result of the 
tsunami. Historically, most of CRED's technical 
staff remain on-site in Honolulu while the scien-
tific staff are out at sea.  So for CRED's GIS 
folks, these types of opportunities are exciting 
because efforts such as these require GIS re-
sources and expertise in the field. 

 

 

 

 

 

 

 
CRED divers assisting in the removal of marine debris 
from the reefs. 

 
Finally, it is worth noting that CRED's efforts are 
contributing to the national and global efforts to 
protect these resources.  Most significantly, 
CRED played a role in the recent establishment 
of two of the largest national marine monu-
ments in the world. The first, Papahānaumoku-
ākea was established in the Northwestern Ha-
waiian Islands in 2006. The second marine 
monument was established at three different 
areas within the Pacific: Rose Atoll in American 
Samoa, the three northern islands of the 
Mariana Archipelago and the Marianas Trench, 
and all of the Pacific Remote Island Areas.  

 

Annette DesRochers, GIS Specialist 

NOAA Pacific Islands Fisheries Science Cen-
ter 

Coral Reef Ecosystem Division 
annette.desrochers@noaa.gov 

 

Photographs and maps courtesy of NOAA Pacific Islands 
Fisheries Science Center, Coral Reef Ecosystem Division 

(Continued from page 4) 
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