TRACK AYOTO DRIFTER
TEACHERSKEY

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

A. Listed below are pairs of latitude and longtude, can youfind these locaions onthe
YOTO Dirifter Traking Chart.

Latitude Longitude | Where are you?
26°N 80°W Miami, FL
15°N 90°W Guatemala
42°20N 71°W Boston, MA

B. Listed below are some places on the tracing chart, use latitude and longtude to
describe their location.

Place Latitude Longitude
New Orleans, Louisiana 3C°N 9w
Theidand d Martinique 15°N 61°W
Key West, Florida 24°30 N 81°50W

2.PLOTTING DRIFTER POSITIONS AND DRAWING TRACKS

Before using real-time YOTO data, practicewith data from driftersused in the past.

Drifter #1 - Distance @n be measured directly on tracking chart wherelcm =
roughly 150nm (in this case the answerswill probably be + 20the answers given
below) or they can be @lculated using 1degree of latitude or longitude (asan

estimate here) = 60nm.

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 81 1 SW
9-2-96 14°1400° | -76°4500" |3 60 0.83 W
9-5-96 14°0700" | -77°5000" |3 63 0.88 W
9-8-96 15°12 00 -79°1000" |3 115 1.6 NW
9-11-96 | 16°4400" -80°0400" |3 98 14 NW
9-14-96 | 17°49 00" -81°0300" |3 86 1.2 NW
9-17-96 | 18°53 00" -82°01'00" |3 86 1.2 NW
9-20-96 | 19°4000 -82°4700" |3 59 0.82 NW
9-23-96 |20°0200" |-82°5800" |3 38 0.53 NW
Drifter #2
Date Latitude Longtude | Time Distance Spedl Diredion

(°N) (°W) Interval | (nm) (mph)

(days)

10-4-96 | 28°1200" -80°0000" | O
10-7-96 | 30°2000" -80°0200" |3 125 1.7 N
10-11-96 | 30°51 00" -79°4900° |4 36 0.38 NE
10-14-96 | 32°18 00" -77°5500" |3 154 21 NE
10-17-96 | 32°23 00" -78°0100" |3 28 0.39 NW
10-20-96 | 33°01 00" -77°0600" |3 74 1.03 NE
10-23-96 | 33°18 00" -77°0300" |3 11 0.15 NE
10-26-96 | 35°17 00" -74°5300" |3 192 2.67 NE
10-29-96 | 37°54 00 -69°5400" |3 331 4.6 NE
11-1-96 | 37°00 00" -67°3900" |3 139 1.93 SE

3.CALCULATING DRIFTER SPEED AND DIRECTION

Pradice caculating speeal for the examples given below.




Objed Distance Time Sped
Airplane 700miles 2 hous 350mph
Snall 1.2cm 1.5 hous 0.8cm/h
(.0005mph)

Whale 25 m 5 hous 5 mph
Chedah 24 ™M 15 minutes 96 mph

(.25 hous)
Whale Arr ow should be0.5cm long
Chedah Arr ow should be 9.6 cm long

If adiredionisbetween 2 d the mgor diredions (N, S, E, and W), then the diredions are
combined. An arrow paintingto adiredion between North and East, would be pointing
Northeast (NE). What diredion are the arows below pointing, write it below ead arrow.

. N

East
a North b. Southeast

Example

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



-

a West (20 mph)

mph)

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

'

2cm long ar ow

a. 20mph, south

'

b. Southwest (10 mph)

/

b. 30mph, southwest

4. AVERAGING AND DRIFTER TRACKS

c. South (23

3cm long ar ow

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" |6 137 0.95 SW
9-11-96 | 16°44'00° -80°0400" |9 256 1.19 NW
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" |7 147 0.86 NE

10-26-96 | 35°17 00" -74°5300" |15 298 0.83 NE

ANALYSISOF RESULT S

1. These Drifters are tradking acean currents. What is the general location d these
currents and what isthe main diredionthey are moving? Isthediredion o daily drift
different from the diredion ower alonger time scde ?

Onedrifterisin the Caribbean Sea and the other isin the North Atlantic Ocean just
off the southeast U.S. coast (it isin the Gulf Stream). The main current in the
Caribbean Sea flowsto the west, becoming more northwesterly at the western side
of the Sea. In the southeastern U.S., the Gulf Stream flows principally north,
becoming more northeasterly near North Carolina.

Thedirection of daily drift may be different from that measured over longer time
periods. Small scalefeatures such aseddies (circular currents) or meanders (bends
in acurrent stream) may effed the reatively short-term drifter tracks, but their
long term drift istypically in the direction of the main or large-scale airrent system
in the region. Thelarge scale airrent systems of the ocean are a function of factors
such asthedistribution of land masses, climate, ocean bathymetry, water density,
global wind patterns, and the riolisforce.

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

Thedriftersdo not behave the same because they are in different ocean regions
within different current systems. Regional ocean currents are strongly dependent
on local conditions such asthe pattern of larger-scale flow, bathymetry (depth),
mor phology d the region (configuration of land masses), and wind. Wind at the
surface @n makedrifters gpeed up or slow down by intensifying currents (if the
wind isin the same direction as water movement) or reducing curre nts (when the
wind isin the opposite direction of water movement). Small eddies, meanders or
changesin depth can also make airre nts change speed or direction.

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




Yes, the speal and direction of the drifter changes depending on how many days are
used in averaging. Using a geater number of daysto calculate your average means
that you are determining longer term flows (typically larger-scale aurrents). Small-
scale features can be recgnized using smaller intervalsfor averaging of drifter
positions.

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

Sometimes

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

Transport of materials within the sea, such aslarvae, sediment, pollutants, and heat
(climate), ship travel, etc. - seewebsite

REAL TIME YOTO DRIFTER DATA

Now that you are an expert at plotting acean Drifters and their tradks, click into the
YOTO Dirifter position and tradks or datato oltain information on difters deployed in
1998. Plot their paositions, cdculate their speed, dredionandtry to predict where they
aregoing ead day or week. Lean at the sametime ared scientists where ocean
currents are flowing, and hav 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 ?

Seeanswer #1 a&ove

2. Do the number of days used to cdculate the speed and dredion make abig dfference?
Yes, sameas#2 éove

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?

Yesand No, sometimes the temperature changes along thedrifter tracks or between
drifter positions. Sea surfacetemperaturestypically decrease from the Caribbean

Sea and tropical Atlantic northward. On a gobal scale, on the western side of an
ocean basin surface airrentstend to transport warm water from southerly latitudes



northward. As surfacewater flows northward it is cooed by the surr ounding air,
which bemmes coder as you move north toward higher latitudes. Sea surface
temperatures can also be decreased by wind mixing or through the addition of
cooler river water or other colder ocean waters.

What role do seasurfacetemperatures play in climate and weaher patterns?

The ocean playsa very important rolein the Earth’s climate and weather patterns
asdramatically illustrated by the 1997- 1998EI Nino. Ocean water has a high heat
capacity, thusit tendsto store heat. In areasof warm sea surfacetemperatures,
high evaporation and convedion often producethunderstormsand rain over near by
land masses. Warm currentslike the Gulf Stream warm near by coastal regions that
otherwise would be rdatively cod and dry. Warm ocean watersare also an
important source of energy for developing hurr icanes, thisis one reason why during
the summer months, the tropical Atlantic ocean isa breeding ground for hurr icanes.
When hurr icanes move over cod water or land, they tend to decreasein strength.

4. Many arganismsin the seahave youngthat begin life e snall floating creaures,
cdled pankton. Even those organismswhoin their adult forms are strong swimmers 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 skeleton-like aeaure, known as a phyll osome.
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 commercially 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, cdled eddies, ke them within the aea or dolarvae ®me from a
distant upstream source somewhere in the Caribbean ?

Using catafrom YOTO Dirifters, youmight be aleto help answer thisimportant
guestion.

If alobster were to spawn just south of Jamaicain the Caribbean Seq 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 ?

The answer to this depends on whether the larvae get caught in small scale eddies or
meanders, drift landward, or remain in the flow of large scale aurrent systems. The
phyllosome @uld end up settling near Jamaica or asfar away asthe Florida Keys.

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 imposgble to contain the spill , use Drifter datato predict which coasta
communities sroud make preparationsto prevent damage to their locd environment.

The answer to thisis dependent on when the spill occursascurrent patternsin the
Gulf of Mexico change throughout the year. Basethe answer on thelatest drifter
patterns and discussprevioustracks and possbilities.

6. Scientists use data from satellit esto oltain aview of the oceans which would
otherwise be impossble. With remotely sensed data (satellit e imagery), we can seelarge
sedions of the ocean a one time. But how do we know that these images are acaurate?
Scientists do something cdled groundtruthing. Groundtruthingiswhen ocean data ae
colleded at the same time and in the same locaion asthe image. Drifter data can be used
to groundtruth satellit e images of seasurfacetemperature and acean color. Look at
YOTO Drifter temperature data and compare these results to the images of seasurface
temperature & the sites provided. Would the date of comparison make adifference?

Sometimes, 1) it depends on where you are making comparisons, 2) slight seasonal
changes do occur in large scale sea surfacetemperatures, and 3) eddies, meanders,
river inflows, and storms could effed the data.

7. Predictability, Choose 1 or 2 Driftersand try to predict where they will be 1 week
later. Compare your predictionwith thered Drifter position, were youright ? If not

why?



