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Tropical meteorologyTropical meteorology• Tropics characterized by seasonal wet and drier
 i d t h i l h d tperiods- wet when sun is nearly overhead at noon and inter-tropical convergence zone (ITCZ) is near areais near area
 • Remember ITCZ follows sun south in winter, north in summer
 • Tropical winds usually from east, NE, or SE• Surface pressure gradients small – look at p g
 streamlines to see features, such as areas of convergence and divergenceW k t h f l ll d t i l• Weak trough of low pressure called tropical wave or easterly wave
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Easterly or tropical wavesEasterly or tropical waves
 • Wavelength of tropical wave about 2500 km-travel west to east at 10 – 20 knots
 • Diverging surface air and sinking at western side of wave – fair weather
 • Converging surface air, rising motion, showers and t-storms on eastern sideand t storms on eastern side
 • Some easterly waves become hurricanes
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Easterly wave AKA tropical waveEasterly wave AKA tropical wave
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Tropical cyclonesTropical cyclones• Tropical cyclones is general term for strong
 storms of tropical strength wind winds greater than 64 knots (74 mph)
 • In north Atlantic and eastern north Pacific Ocean, tropical cyclones called hurricanes
 • Western North Pacific called typhoonWestern North Pacific called typhoon• India - cyclone
 A t li t i l l• Australia – tropical cyclone
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Hurricane AnatomyHurricane Anatomy
 • Spiral rain bands swirl out from storm center• Spiral rain bands swirl out from storm center• Winds increase toward center of storm
 Wi d li ht l d f ithi• Winds light, clouds few within eye• Eyewall – ring of intense thunderstorms• Very low pressure at center of storm • Moist air flows toward storm center - rises
 adjacent to eye- vigorous thunderstorms fed by latent heat
 • High pressure aloft - strong divergence (outflow)- sinking in eye

Page 7
                        

Hurricane features
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Storm spins counter clockwise
 Surface winds flow counter clockwisecounter clockwise
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Hurricane formationHurricane formation
 • Hurricanes form where surface water is warm- usually > 80• Hurricanes form where surface water is warm- usually > 80 F, winds are light, deep layer of high humidity- summer & early fall y
 • Need surface air to converge which produces cyclonic motion (except at equator where Coriolis force=0)
 • Winds converge along ITCZ, if tropical wave present can become hurricane (most waves don’t)
 • Many Atlantic hurricanes traced to tropical waves formed over Africa
 • Can also have convergence along pre-existing disturbance moving into tropics from mid-latitudes with upper trough
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Hurricane formationHurricane formation
 • Trade wind inversion formed by subsidence onTrade wind inversion formed by subsidence on south side of subtropical high inhibits t-storms and hurricane formation
 • Wind shear not conducive to hurricanes-disrupts organized convection pattern and disperses heat and moisture
 • El Nino- stronger winds aloft in Atlantic fewer hurricanes, warm Pacific → more hurricanes
 • La Nina – (cool water eastern Pacific) weak, easterly winds in tropical Atlantic- more hurricanes
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Hurricane FormationHurricane Formation• Energy comes from transfer of sensible heat and
 latent heat from warm surface waterlatent heat from warm surface water• Cold air aloft such as from mid-latitude trough can
 cause instability and start convection- latent heat ywarms air column and creates upper high-divergence aloft → falling surface pressure –cyclonic circulation startscyclonic circulation starts
 • Winds cause rough seas, more friction that causes more convergence into surface low morecauses more convergence into surface low, more rising air, latent heat→ hurricane
 • If hurricane moves into area where depth of warm pwater is shallow, waves from strong winds bring up cool water, weaken stormD l f t h i• Deep layer of warm water, hurricane may strengthen
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Hurricane stagesHurricane stages
 • Start as tropical disturbance or tropical wave – slight circulation associated with gthunderstorm cluster
 • Tropical depression winds 20 34 knots• Tropical depression, winds 20 – 34 knots• Tropical storm winds 35-64 knots• Hurricane > 64 knots
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Saffir- Simpson scale
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Hurricane EffectsHurricane Effects• Flooding causes most damage from hurricanes-
 high waves (swells) winds pushing waterhigh waves (swells), winds pushing water onshore, heavy rains
 • Low pressure causes sea surface to rise• Low pressure causes sea surface to rise• Storm surge – combination of factors causing
 several meters rise in ocean level inundatingseveral meters rise in ocean level, inundating low-lying areas
 • Tornadoes generated by some hurricanes• Tornadoes generated by some hurricanes• Typical movement W-NW, then caught by
 subtropical high circulation move north thensubtropical high circulation, move north, then affected by westerlies, move NE
 • Average 6 North Atlantic hurricanes/year 8• Average 6 North Atlantic hurricanes/year, 8 eastern North Pacific (off Mexico)
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Typical hurricane tracksTypical hurricane tracks
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Effect of hurricane movement on wind speed distributionspeed distribution
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