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Biographical Notes M

A University of Puerto Rico (39-44)
I Magna Cum Laude, Math and Chemistry (minor)

| Workedfor ionospheric lalof Dr. G Kenrick(PhD, MIT) at UPR

A University of Chicago, Dept. of Meteorology (1915}
I Recommended by UPR Eenrickand Dean BBueso(PhD Chicago)
1 Professional Certificate in Meteorology (wartimedurse) 1945
I Published as a student papers and reports
I Chicago awarded SM 1950; Elected to SigmhD 1960
1 Came back to teach at URR1946

A UPR Institute of Tropical Meteorology (1549)
-- Research Assistant ITM and Instructor, Mathematics
-- UPRITM was a joint ChicagdPR Cooperative Institute/[A S FO87Q &
PhD work was done therejisitors- J. Simpson, Dunotherd
-- JAC Taught and publishadUPR

A U of Chicago Research Associate and Instructor (5251
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Biographical Noted. Col6rO2 v (I QR

A San Juan Hurricane Warning/Forecast Office (1554964

throughretirement in 1986)

T wSaSI NOK CRXMYyOr §iIiiKSNI @Yprmi2 bl wt
1 Back toPR@1964as MIC of Hurricane Warning Office (then NEHKSt)
T Published papers and a book chapter on PR/VI climatology

A National Hurricane Research Project, Miah95864)
-- Published as Data Librarian/Supervisory Research Meteorologist
-- Did PhD work there as we(b8-60)
-- Volunteeredas Meteorological Advisdnternational Indian Ocean
Expeditiong1IOE 1963 as sole NHRbtrsonnel 19621963

A International Indian Ocean Expedition (IIOE, 188
-- Colon publishedwo significant papers

-- Flew many missions including first penetrations of Arabian Sea cyclone

-- Stayin India cutshortby accident boarding USWBG6
A AMS Fellow, 1983

A Post1984 retirement Meteorological Consultant
T Published book Climatologiade PR (Editorial UPR, 1999)

I Over 20 forensic meteorology consultancies.on.record

0



Publications

A Reports

1 Afew U. of ChicagdechReports(mostly lost)while a graduate student
SeveraNHRHMReports(available)
1 VariousUSWB Technical Notes

A Refereed Journal Articles
1 Over 13 referee journal articles

A Books/Chapters
-- Col6n is cited six times in W.A S $emitsdibookTropical Meteorology
(1954), before he got his PhD
-- Chapter orClimatologiaGeovisiorde PRUniversidad de Puerto Rico,
1977, ed. M. TGalifnanespp4 %122 :

) , ) ] ) CLIMATOLOGIA
-- Climatologiade Puerto Rigceditorial UPR, 2009 s
-- Incorrect last name

-;r%-\‘“—’.
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A Settled postulated Magnus effect on traciil

A Frst to notice highs/lulls in TC activity over Atlantic?

A One of the first (1961) to observkC coraupper level thermal
anomalyand radial cycle trends during development phase

A Defined Heat balance of the Caribbean Sea/Atmosphere
1 Specified oean heat content structure
1 Devised nathod to compute precipitation based on energy

A Identified two types of hurricane innerore evolution

A Discovered existence of monsoon inversfbdf) and Arabian
Tradewind circulation

A Found tropicatyclogenetigrocesses in Arabian/Indian Ocean
Identical to those elsewhere

A First complete concentric ey&volution and its relatioro
Intensitychange with implications fd8TORMFURY project

A First comprehensive climatology of Puerto Rico
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The Magnus Effect on TC Motion (1947)

A Coldn,Influence of the Magnus Effect on the Motion of Tropical

CyclonesBAMS 28, 1947

JAC at UPRnstitute of Tropical Meteorology

I Magnus effect is slipstream flow influence on pressure or interaction
between rotating cylinder and mean flow

T Hypothesized by tropical meteorologist of the time

1 Effect would show difference between steering current and track

1 Examined upper and surface synoptic ch&it®351942) from JAX

1 Evaluated suggestion Riehlof possible correlation between changes in
track and in the surface pressure gradient rigfitrack

A Concluded that Magnus effect, if real, is very small
T No track deviation was related to any surface pressure gradient change

| Appears to settle issue definitively




Forecasting Hurricane Track (1953)

A Colon,A Study of Hurricane Tracks for Forecasting PurpdbasR,

81, March 1953

T AlsoUnivof Chicago Tech Report Task Order 23

T JAC was a Research Associate at U of Chicago
Statistical analysis of Caribbean TC genesis and motion
Annual and monthly frequencies based on 188560 data
473 cyclones ins E laplon grids following griecenter fixes

A TCs form in clusters of two or more in rapid succession inQiig
AaSRAIY ALISSRHAXNIKSEAVRNY 2 NInK 2
-- Especially in Gulf of Mexico
-- Persistence in track computed

A Finds find lulls and highs in Atlantic tropical cyclone activity
T Looked at oneand fiveyear activity means
T Above average counts in 188895 and 193411950
1 Below average counts in 189030
T Frequency of low count seasons higher than high count season
T First to find activity variability prior to discovery of climate patterns?



Forecasting Hurricane Track (1953 2 V
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Forecasting Hurricane Track (1953 2 V

To a0 A= 1=

+ Medlan angJeSm* kLl
. offspersistencel.. ..

35+
30 klok
25¢

+ + +  H2oe 2ge

+ + + =15%  |8e

1 i 1 -
19 BG a0 o
— 3% 150
3o + + + bl 3
. + 25 25e
25%h, + 4
eoe + * * s s 20
|5 + + ¥ ~15® 15
il i I 1
50 a0

e L

Qe + S Ly o

25 + g5 25%- + + 25

207 + S20e  20%L

157 + H150 &=L

AUGUST N e NOVEMBER
o i ] L i i L Fulll i i i L 1

3o B 6L 80" i age " 35 g 7o o 500 30°

FioTRE LE—Muedias angle of change In dirction of medion of nropersistent siorms,  Trashed besvy lnes Indlmte s of kgt median anghe,

AMS 31st EIPC 1/6/15 10



Forecasting Hurricane Track (1953 2 V
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Energetics of the Caribbean Region (196C

A Colon,0On the Heat Balance of the Troposphere and Watedy

of the Caribbean Se&dlHRP Report 41, Dec 1960
PhD 1960 thesis of JAC under Herehl(Chicago); JAC then at NHRP
Computes monthly heat balance from climatology summaries
Constructed sea temgepth profiles down to ~100m from 80@&thys
(provided by J. SimpsaiwHOI)
A Verified Trades model éiehland Malkus(1959)
T Simpson credits Coldn with observationally confirming k&raodel
Trades as source and exporteratent+sensibldheat
Downstream energy gains from ocean maintain pressure field
i ODiabaticK S G Ay 3 o6& OdzydzZ A adzaidl Ay 3
A Upper ~200mb westerlies have KE structure like Jet Stream
~-+SNIOAOFf KSFEGkY2Aa0dzNE RA&0NRO dzi
-- Flow above PBL largely qugsiostrophic



Energetics of the Caribbean (1960)2 y

A Developed new method of estimating oceapiecipitation

-- Used energy balance to get correct order of magnitpdecipitation

-- AdjustingQradby 10% reconciles JAC and Jacobs (J@&t)pitation

-- Technique predates TRMM rain estimates based on sea surface energ
A About 20% of evaporation flux from sea is precipitated back an

the rest exported by Trade layer
1 Constructed sea temgdepth profiles down to ~100m from 80@&thys
1 OHGQ s largely seasonally invariant below ~10@epth
A Caribbean Trades similar to those in Pacific Ocean
1 Pacific Trades studied bRighland Malkus QJRMS, 1957]
T Ocean energy supports local circulation by maintaining pressyre(
A Caribbean is net heat exporter with different annual SST range

phases at western and eastern edges
-- Exports KE northeastard into Atlantic



Seasonal Heat Fluxes in the Caribbean (1963

A Colén,Seasonal Variations in Heat Flux from the Sea Surface t

the Atmosphere Over the Caribbean SHaR, 68(5), Mar 1963
T Follow on to 1960 PhD thesis; JAC then leading SJU HWO

A Finds C. sea peak cooling (Dec) and heating (Apr/Aug) rates
T Winter-to-summer warming takes 7 months but sumnmveinter cooling
only 5 months
1 Caribbean sea expor@divin summer and imports in winter
T QdivK mMmE2 2F voloaz2NbSRO
T Max heat flux from sea in Nov; minimum in Dec
1 Peak evaporation rate is 0.58 cm/d (Dec)

A JAC asserts main changes to his results would come from revis

cloud cover data and thermal depth profiles below 100m
- Hastenrathd m ot c 0 Qa4 O QdixS ) addradkk: SihikRrdz: f
Colon (1963) with drag coefficient uncertainty accounting for much of the
difference of about 10%



Hurricane Dynamics (1963)

A Colén and LCDR Nightingdbevelopment of Tropical Cyclones
In Relation to Circulation Patterns at the 20® Level MWR,
91, 1963

T 40 cases of 20tb flow over lowlevel disturbances a@tme of genesis
28/40 developed under southerly (poleward) flow aloft
Only 5 under equatorward flow
1 Did not consider noueveloping events
A Poleward flow aloft more favorable than equatorward flow
T As in eastern side of trough over ldevel perturbation
T Anticyclonic flow aloft more favorable than cyclonic
A Generalizes and extends earlier work
-- Miller (1958) did not identify growth phase but noted poleward flow
-- Ramagd1959) only considered subtropical ridge line
-- Riehlet al (1962) concurs but only considered Gulf of Mexico

A 5-o-1 likelihood of development under poleward flow aloft




Tropical Cyclone Evolution (1963)

A Colon,0On the Evolution of the Wind Field During the Life Cycle

Tropical CyclonetNHRP Report 65, 1963
Studies radial profiles of wind in nearly similar hurricanes
One of the first along witiRiehland Simpson to document eyewall
contraction based on published and internal NHRP data -2@@D0ft
Classified two modes of dynamical evolution: HELBNEDAISYke
Key to pressure evolution is vortex convective organization
A DAISYike change is fast and explosive with ~constant size vorte
1 Little or no change in eye diameter while pressure drops
T Small RMW/sharpJmaxfaster growth
A HELENHike vortex contracts/eye replacement occurs
-- More common mode but arising from less optimal disturbances
-- Steady RMW and intensity decrease before reaching MPI
-1 I a RA&O®Y OdzSradiud r¢latignghiiRzimuthat r"
A Finds single dissipation stage mode regardless of growth mode
-- RMW increases along with central pressure
-- Eye widening typical of weakening



Tropical Cyclone Evolution (1963
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Figure 16. - Wind profiles recorded in
hurricane Frances, Oct. 4-5, 1951.
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Monsoon Thermal Inversion (MI) (1964)

A Colén,0On the Interaction Between the Southwest Monsoon Curr
and the Sea Surface over the Arabian, SedianJou Meteor.

Geophys 15, ppl18200. (Coldén at NHRP)

T Aircraft /dropsondeobsduring International Indian Ocedfxp(196364)
1 1IOE providederologicabbs26 Jun02 Jul 1963

T Two US Weather Bureau BGlew 1500t and 500mb altitudes

A Colon is credited with discovery of ldevel thermal inversion over

West/Central Arabian Sea along wiRamag€1966)
T Noted byDrDevSikka(personaicomm, 2015), former director IMS
T Noted by Rao (1976), standard IMS Monsoon Manual
T Noted byDwivediet al (2015)
1 Strong 9086750mb inversion provides lovievel stability
1 Controls midtroposphere (0.82 km) moisture during monsoon phases
1 Coldn proposed hot air advection from Arabia riding over cool maritime &
and large scale subsidence over Arabian Sea due to M. convection
1 Later paper notes twdayer thermal structure of Ml [Colon, USWB Tech
Note 3SAIEL, 20 Aug 1965]
T Next confirmation relied on SAbs[Narayanan and Rao, 1981]



Monsoon Thermal Inversion (1964 2 y

A Colon also computed heat energy balance of Arabian Sea/air
A Large oceadto-air heat flux increase coincident with onset of SW

Monsoon phase
-- Found heat flux increasing downstream to central Arabian Sea
-- Very large evaporation rate (> 1 cm/day)
-- SST drops due to cold air advection and larger heat losses to atmosphe
-- Radiative heating highly reduced by clanduced cooling during SW
monsoon
-- Proposes vertical mixing across inversion layer as air mass nears land &
having strong implications for rainfall
-- Indian Ocean Trade winds and profiles like those in ATL and PAC

A Basis for much of the current understanding and modeling of
Arabian Sea circulation preceding monsoonal rains over India
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Monsoon Thermal Inversion (1964) 2 Y (
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Coldn at lIOE in 1963
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Colon & Sally at [IOE in 1963
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