TRACK AYOTO DRIFTER

For many yeas <ientists have used ocean driftersto tradk currents and learn abou the
ocean. Modern techndogy naw allows us to use satellite mmmunicaionsto relay the
pasition d these drifters and trad them in amost red time. And throughthe global
network provided bythe internet, youtoo can have accssto this exciting and important
data. Do you knav where ocean currents flow? What if an all spill occurred in the
Caribbean Seq would Florida beadtes be & risk from floating al? Can drifter data be
used to predict where icebergs areto prevent ships from hitting them? Do ocean currents
transport hea as well as water, and daesthisplay arolein ou climate and weaher?
What role do currents play in the world’ s fisheries? To answer these and ather exciting
guestions abou the ocean, track aYOTO drifter. Follow the smple adivity diredionsto
lean how to plot drifter positions ona dhart, draw drifter tradks, and cdculate their speed
and dredion d movement. Then seeif you can answer some of the questions given at
the end d the adivity.

Materias needed for tradk-a-drifter adivity:

Activity text with sample drifter data, a ruler with mm/cm scde, pencil, cdculator and
YOTO Dirifter Tracking Chart (download a page sizeversion from the website, order one
by fax at 303-2024693, o cdl 1-800USA-MAPSfor aposter sizeversionat and ask
for the YOTO Drifter Tradking Chart, USGS pulicaion #TBA).

1. LEARNING HOW TO USE LATITUDE AND LONGITUDE TO PLOT
DRIFTER POSITIONSON A CHART.

Before you can plot drifter positions ona dart, it iscrucia to understand the ancept of
locaionasafunction d latitude andlongtude. A latitude or longtudeis smilar to an x
or y coordinate onagraph a grid, except in this case the grid owerlays the sphericd
Earth. Because the Earth isround,we use an anguar distance rather than a straight
distanceto measure from apoint of origin (usualy 0,0 onagraph). On the Earth, the
origin or 0,0 pant isthe center paint of the Earth (fig. 1). Where then onthe Earth,
would the distancefrom the origin in anorth-south dredion ke zeo? It isalongthe eat-
west circle d the equator, we cdl this zero latitude. Both latitude and longtude ae
measured in degrees, minutes and seoonds. There ae 360 degreesin a drcle, 60 minutes
in adegree ad ona chart, 100secondsin aminute. Latitudeis measured asthe anguar
distancein degrees north or south of the equator, the north and south pde ae locaed at
90 degrees north and south latitudes respedively. East - West runningcirclesonaglobe
which conred paints of equal latitude ae cdled perallels of latitude.

Where onthe Earth isthe eat - west distancefrom the origin equal to zero? Alonga
circle that goes throughandinterseds at the pales, bu which ore? A longtime aoit
was dedded that the zeo circle would be & the line which passes throughGreenwich,
Engand. Thisis often cdled the Prime Meridian, o the zeo longtudeline. Longtude



ismeasured as the anguar distance eat or west of the zeo longtude line. North - South
running circles which conred points of equal longtude ae cdled longtudinal meridians.

On aflat grid or graph we define alocaion byan x and ycoordinate. On the Earth’s
surfacewe can define alocaion byalatitude andalongtude. Onfigure 1, pdnt pis
located at 40 degrees north latitude and 60 ebgrees west longtude.

On agraphwe can measure or cdculate the distance between two pants, the sameistrue
onthe Earth’s surface using the latitude and longtude system. On the Earth’s surface 1
degreeof latitude equals 111 km or 60 rauticd miles. Longtudeisabit more
complicated becaise the distance between meridians deaeases to zero at the poles.
However, at the equator, 1 degreeof longtude dso equals 111 km or 60 reuticd miles.

Shoud you lring amap with you onaboat or a dhart? Isthere adifference? Weend to
think of maps for use onland, to help find you way aroundwhen driving, hiking a just
looking for aned locaion (link to geographic). A chart is used to desribe aeas that are
mainly overlain bywater. So if youwere going ou onaboat and wanted to avoid hitting
ared, youwould want to kringalonga goodchart of the aea Maps and charts are abit
inexad becaise they take a3-dimensional objed, the surfaceof the Earth, and dsplay it
in a2-dimensional picture. However, it isalot more convienent to carry amap o chart
in you pocket than awhale globe!




Pradiceyour skill susing latitude and longtude onthe following problems.

A. Listed below are pairs of latutude and longtude, can youfind these locaions onthe
YOTO Dirifter Tracking Chart.?

Latitude Longitude | Whereareyou?
26°N 80°W
15°N 9IC°W

42°30N 71°W

B. Listed below are some places onthe tradking chart, use latitude and longtude to
describe their location.

Place Latitude Longitude

New Orleans, Lousiana

Theisland d Martinique

Key West, Florida

2.PLOTTING DRIFTER POSITIONSAND DRAWING TRACKS
Beforeusing real-time YOTO data, practice with data from driftersused in the past.

A. Example datafrom two driftersare given below. Split into 2 goups and dot these
pasitions using latitudes and longtudes onthe YOTO tradking chart provided (page-size
charts may be downloaded dredly from the website or ordered viafax from 303-202
4693and a poster-size dart for the dasgoom can be obtained by cdling 1-800-USA-
MAPSand requesting publication #TBA). Ead pasition shoud be plotted byadat or
pin (in the poster); if passble, 1abel the date next to ead pasition.

Example Drifter Data

Drifter #1



Date Latitude Longtude | Time Distance Spedl Diredion
(°N) (°W) Interval (nm) (mph)
(days)

8-2596 | 15°3200° -74°4900° | O

8-28-96 | 14°4000° -75°4800" |3

9-2-96 14°14 00 -76°4500" |3

9-5-96 14°07 00 -77°5000" |3

9-8-96 15°12 00 -79°1000" |3

9-11-96 | 16°44'00° -80°04'00" |3

9-1496 | 17°4900° -81°0300" |3

9-17-96 | 18°53 00" -82°0100" |3

9-20:96 | 19°4000° -82°4700" |3

9-23-96 | 20°02 00" -82°5800" |3

Drifter #2

Date Latitude Longtude | Time Distance Spedl Diredion

(°N) (°W) Interval (nm) (mph)
(days)

10-4-96 | 28°12 00" -80°0000" | O

10-7-96 | 30°2000" -80°0200" |3

10-11-96 | 30°51'00" -79°4900° |4

10-14-96 | 32°18 00" -77°5500" |3

10-17-96 | 32°23 00" -78°0100" |3

10-20-96 | 33°01'00" -77°0600° |3

10-23-96 | 33°18 00" -77°0300" |3

10-26-96 | 35°17 00" -74°5300" |3

10-29-96 | 37°54'00" -69°54'12" |3

11-1-96 | 37°0000" -67°3996" |3




After plotting eat pasition, conred the paints. Thisisadrifter track.

Have the two groups plot their positions and tracks onthe poster size dart.

Arethey the same or different? Go onto explore why the tradks are different by leaning
how to cdculate drifter speed and dredion.

3. CALCULATING DRIFTER SPEED AND DIRECTION
Spedal is ameasure of how fast an ojed (including people) moves acossagiven

distance To cdculate speed we take the distance ®vered and dvide by the time it took
to crossthat distance

Spedad (m/s) = Distance (m) + Time ()
The units used to describe speed can vary. For instance, if you are cdculating the speed
of atrain, youmay want to use mph (miles per hou) or kph (kilometers per hour).

However, if you are tradking the path of asnail you may want to use an/h or inches/h.

Pradice céaculating speal using dfferent units for the examples given below.

Objea Distance Time Sped
Airplane 700miles 2 hous
Snall 1.2cm 1.5 houss
Whale 25 nm* 5 hous
Chedah 24 miles 15 minutes
(38 km) (.25 hous)

* nauticd miles

Sometimes we use an arrow to represent speed, with the size of the arow being
propartional to the speed. If 1 cm = 1 mph,then the Airplanes geed could be
represented by an arrow that is 350cm long. Yikes! that isalongarrow, in this caseit
would be better to use 1 cm = 35 mph and ou arrow would be only 10cm long.

If we use 1 cm = 1mph, then the snail s arrow would orly be 0.8 cm long, that is a pretty
short arrow. Using 1cm = 10 mph, daw below the arows which would represent the
spedds of the whale and chedah.

Whale




Chedah

Speel describes how fast or slow an oljed moves, bu it does nat tell us anything abou
the diredion d movement. If we cmbine the speed and dredion d an ohjedq, itis
cdled velocity. Velocity can be shown using avedor (an arrow which shows diredion
and spedl).

On maps and charts there is usually some sort of compassrose which shows diredion on
the map, below isan example:

S

N = North, S = South, W = West, E = East
If adiredionisbetween 2 d the mgor diredions (N,S,E and W), then the diredions are

combined. An arrow pointingto adiredion between North and East, would be pointing
Northeast (NE). What diredion are the arows below pointing, write it below ead arrow.

. N

East

Example

For ead o the arows below, measure its length and uisingascde of 1 cm =10 mph,
determine what spedl it represents and name the diredionit is pointing (thisisits
velocity).



- s

a West (20 mph) b. C.

Draw arrows which represent the speed and dredionfor the following velociti es.

a. 20mph, south b. 30mph, southwest

Now go bad to the data tables for Drifters 1 and 2. In the spaces provided, measure or
cdculate the distance betwen drifter locations, cdculate the drifters geed and for ead
timeinterval name the diredionit istraveling onthe chart. On the dhart provided thereis
ascdeto useto measure the distance between eath drifter locaion and a cmpassrose to
judgeitsdiredion d movement. On the drifter tradking chart, 1 cm = gpproximately 125
nm.

4. AVERAGING AND DRIFTER TRACKS

When analyzing Drifter trads, it is very important to understand the concept of averaging
and how averaging will affed your results. You have just cdculated the speed o the
Drifter over aset of 3 day intervals, ead sped istherefore a3-day average. If the
satellit e got jammed for 2 days, and we only gat a position orceover a5 day period and
cdculated speal over that time, it would be a5-day average.

Because water movement in the ocean is not necessarily a steady process(having
constant speed or diredion), the length of time we use in averaging can producevery
different results. In the table below recdculate Drifter 1 and 2 speeds based onthe given
timeintervals. To cdculate distance, be sure to measure between the @rred dates.

Drifter #1

Date Latitude Longtude | Time Distance Spedl Diredion




(°N) (°W) Interval | (nm) (mph)
(days)
8-2596 | 15°3200 -744900° | O
9-2-96 1414 00° -76°4500" |6
9-11-96 | 16°44'00 -80°0400" |9
Drifter#2
Date Latitude Longtude | Time Distance Spedl Diredion
(°N) (°W) Interval | (nm) (mph)
(days)
10-4-96 | 28°1200° -80°0000" | O
10-11-96 | 30°51'00" -79°4900° | 7
10-26-96 | 35°17 00" -74°5300" |15

Areyour results diff erent from the first time you caculated speed and dredion for these
Drifters? Why?

ANALYSISOF RESULTS
1. These Drifters are tradking acean currents. What is the general locaion d these

currents and what is the main dredionthey are moving? Isthediredion d daily drift
different from the diredion over alonger time scde ?

2. Do bah Drifters behave the same or differently? What might make the arrents
(drifters) speed up,slow down or change diredion?

3. Did the number of days used to cdculate the speed and dredion make abig
difference?

4. Do youthink youcould predict the position d a Drifter in the future, for instance 3
days after your last paosition plotted ?



5. Give one example of why it isimportant to understand hav ocean currents flow.

REAL TIME YOTO DRIFTER DATA

Now that you are an expert at plotting acean Drifters and their tradks, click into the
YOTO Drifter data or tradks to oltain data from drifters deployed in 1998. Plot their
pasitions, cdculate their spead, dredion andtry to predict where they are going ead day
or week. Lean at the sametime & red scientists where ocean currents are flowing, and
how seasurfacetemperatures are changing.

YOTO Drifter Questions

1. These drifters are trakking acean currents. What is the general locaion d these
currents and what is the main dredionthey are moving? Isthediredion d daily drift
different from the diredion over alonger time scde ?

2. Do the number of days used to cdculate the spead and dredion make abig dfference?

3. Go badk to you chart and record the temperature next to ead pant. Do yousee any
changes in temperature dongthe Drifter tradks? What could cause temperature & the sea
surfaceto change?

What role do seasurfacetemperatures play in climate and weaher patterns?

4. Many arganismsin the seahave youngthat begin life e snall floating creaures,
cdled pankton. Even those organisms whoin their adult forms are strongswimmers or
live on the bottom, may begin as plankton and drift with the ocean currents.
Understanding acean currents is therefore very important to ou ability to assessthe
popdationsize locaion, and kreeding goundsin numerous marine spedes. For
instance, the spiny lobster, an important spedesin red environments and a ommercial
fishery, beginsitslife aasmall, flattened skelton-like aedure, knowvn as a phyllosome.
Asit develops, it can drift for monthsin the ocean currents. Onceit becomes ajuvenile,
looking much more like the alult version; it settles to the seafloor and keginsitsjourney
into adulthood. In South Florida spiny lobster are ommercially fished in some aeas and
proteded in athers, like the Florida Keys National Marine Sanctuary. Scientists are
studying currents in an attempt to determine where Florida lobsters originate, thereby
providing answers to questions sich as. isthere alocd sourceof lobster larvae ad do
circular currents which ke them within the aea or dolarvae @me from a distant
upstream source somewhere in the Caribbean ?



Using datafrom YOTO Dirifters, youmight be &leto help answer thisimportant
question.

If alobster were to spawn just south of Jamaicain the Caribbean Seg and small

phyll osomes began their journey as plankton, where would they drift? In threemonths
where would the dosest land and red habitat be on which they might settle ?

5. An al tanker in the Gulf of Mexico colli des with a pleasure yadt just north of the
western tip of Cubain the Gulf of Mexico. If oil starts ®eping from the tanker where
would the ocean currents cary it? If the oil canna be deaned upwhile & seaor abig
storm makes it impossble to contain the spill , use Drifter datato predict which coastal
communities shoud make preparations to prevent damage to their locd environment.

6. Scientists use data from satellit esto olktain aview of the oceans which would
otherwise be impossble. With remotely sensed data (satellit eimagery), we can seelarge
sedions of the ocean at onetime. But how dowe know that theseimages are acarate?
Scientists do something cdled groundtruthing. Groundtruthingiswhen occea data ae
colleded in the same time andlocaion astheimage. Drifter data can be used to ground
truth satellit e images of seasurfacetemperature and acean color. Lookat YOTO Dirifter
temperature data and compare these results to the images of seasurfacetemperature
provided. Would the date of comparison make adifference?



