


l* Entiurnenl
Canada

Erwironnenenl
Canacla

flf- *,rr' s 8.'oc1-

-:

nfncpna* Senvioe
Erwirmmenl de I'enWonnemenlService afnosph6nque

I

Atlantlc Roglon

Tochnlcrl lfotor
88-004(N)

EVALUATION OT SS}T/I DATA FOR lEB
PBRIOD. JA}TUARY TO }IARCE 1988 ,

by

E. R. l{clldoon
Nevfoundland l{eather Centre

Abetract

SSU/I (Speclal Sensor t[lcrovave/Ioager) data fion the Dbfeuce
lteteorologlcil Satelllte Prograoe bas beeo ueed to derl've'
rind epeeds at the one Detre level over the oc€8n. Evaluatloo
of sSu/I. rlad data,for operatlonal uee bas ebora lt to'be
geoerally uurellable la llgbt rlndg. Io thc preeeaie of
llquld preclpltatloi, rlada lre greatly eraggeratcd. lte
"reiulte eppear to be rereooable La uaetable flm. SSlilI data
'cari algo-be ueed to derlve rala rater cloud cover tod ntcr
valiour. Tbege product3 rere alao age-eeced and fouad. to perfon
pooily, .ppereDtly' recdgalllaS' ooly llquld preclpitatloa. rnd' "

cloudg cootrlol1g llquld ratei'aad fallhg to ldeatlfy frozen
prcclpltatioa eod clouds coutalntlg .lce cryatals or -t8o5o



1.0 INTRODUCTION

During !.he period January 2I to March 30 1988 charts shoving
sdtellite derived surface vinds over th€ sea uere received at the
Nevfoundland Teather Centre (nwc) so that they could be evaluated
f o: gperat i ona,l use .

The vinds vere derived using " SSM/I (Special Sensor
Micronave/Ina<jer ) data from the DHSP (Defense Heteorological,
Satellite Pro{ramme) satellite 

,

.Briefiy, SSM,/I' receives polarized radiation in 3 'different'
frequencies all centred near 1 cn vavelength. By crbss'matching
the 3 iravelengths and the differences betveen the vertical.ly and
the horizontally polarized radiation vithin each, band sea surface
vinds can be estinated. -Norninally the vinds are designated as
being at one netre above sea leve1 (ASL) but the sensors are
actually responding to capilliiry uave action . and ref lect
'instantatte otis' 'changcL{ in the sea "skin. ( It should be noted that
gSM/I l's not sensltlve to vhat 1s normally regarded as "sea stat_e'r,
i . e . vind uaves and svell . )

The develop.ers of SSM,/I made some modlf lcatlons to the surface'vlnd
algorlthms'during the course of the experlment

SSM/I estinates average vlnd .speed over each.40 km square. This
information uas r'eceived at NWC ln chart form on difax. The chart
scale vaq 1:7.5 million to rnitcfr the surface anal'ysis perf6rrned at
NlrC-. -A fen charts vere not received but no attempt vas nade to
renedy this as sufficient charts had been recelved to perform an
assessment ,of the product. As 1t .vas, there Ltas insuf f icient time
to perfolm a conplete survey of the charts that uere recelved.

Subsequintly a series of charts of SSif.zf data vere received by nail
at Nwc. These charts, vhlch Yere aL a snaller sca1e, dlsplayed
data for vlnd, cloud coverage, rain rate, and vater vapoul. on'thesd charts uind uas contoured at 10 .knot lntervals, cloud at
tnte=val.s' of 2 oktas, raln rate ln nn,/h and vater vapour'at 2 cn
.lntervals (tncllcatlng the total ralnfall posslble 1f alI the vater
vapour through the depth of the atnosphere vas condense{ out).

GeneralIy 2 dlfai charts uere recelved each day va1ld. around 08002
and 22OOZ., The tine of recepti'on at NI|C could be aS nuch" as Lz
hours after the.valid tineT vhich neant that the charts"could not
be used in 'real tine. This delay uas due largely ' to the
experinental nature of the progran and'it is understood that if the
.product yere to becone operational the delay could 'be. conslderably
reduced :*

jt'
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Charts vere rbceived for both the North Atlantlc and the North
Paclfic Oceans but only the Atlantlc charts vere studlei! at Ntrc.
The area covered depended on the actual path covered by the
satelllte. vlthln the vlndov deflned by the Easti coast of North
Anerica and longltude 20 degrees Hest and betveen latitudes 40
degteds North and 55 degrees North.

2."O EVALUATION

Tvo apprbaches to evaluatlon sere made.' First a subJective one,
rhere the general pattern on the SStt/I chart vas conpared to that
on.the. nearest conparable surface analysls. The second approach
vas objective vhere^ ship reports vere extracted fron the analyzed
surface charts vhlch bracket ttre tlme of the SSM,/I data (1.e., the
charts for the .synoptic hours before and after the time of the
SSM,/I pass ) . and these uer.e- compared rrrith 'the values indicated on
the ss:4/I gharts.

2.L" THE SUBJECTIVE APPROACH

Eva.luation of 'thi-s product is not sinple. The f irst prbblbm is
ti'ning. As already noted, most SSM/I passes uere around 08002 and"
22O02 vith the actuil tirnes varying betceen 07352. and 10082 and
betveen 20482 dnd 2301-2. They cJn therefore be as much as 3 tiours
auay from the nearest main synoptic analysis available at NWC. The
isotach gradient on'SSM,/I charts is frequently very sharp;'vhich
makes' 'time differences of this nignitude . v€ry significant, vhen
"attempting to compare the SSM,/I charts vl.th surface analyses,-especially vhlp deal.ing'vlth systern's that novc across the area at
up to 50 knots

ts 1tself' The naln reasohThe second problem 1s the surface analysls ltself' Tht
for interest ln a.'product such a SSM,/I is because ther-e ls a great
sparsi_ty of surface data over the ocean,.and that its nain value
vould"be ln asslstlng ln the productlon of a reliable analysls.
Ther6fore theie ls a degree of uncertalnty ln the surface,analysis"
uhlch ralses questlons bs to the val.ldtty of uslng lt td eValuate
the accuracy of SSH,/I

Lack of tlne availabl.e for this proJect has neant that not all of
the tharts could be conpardd grlor to 'the'PreParatton of this
repoft. .411 of the.avallable charts for January and February and
th; latter half of -March, vire exanlned. Tha flndings proved
rea-sonably coirslstent and are presented here desplte the lack of,*conpleteness.

I'n this approach,each chart vas contoured at 10 kt iniervalS and
conpared'vlth the nearest surface analysis by neans of a light-
table overlay. A brlef descrlpt'lon of the synoptlc sttuatlon vas
noted fron the.analysls. Inltlally each shtp report vas extracted
and"'a connent nade upon hov velt It conpared vlth SSM,/I data but
this" yas found to be too' tlne consuming and* vas. not continued



through the study

2.T.1 RESULTS

From the survey of"
reasonably con3istent

.T

the charts the follovlng points appear
Iy.

!!

1. In,' a uest to northwest. unstable f 1ow SSI'!,/I seens to give
reasonable resufts; vith vinds about half the geostrophic gradient,
as one'might expect consideri.ng the' 1 netre' re,ference Ieve1.

2. Where SSM/I indicates an area of less than 10 knots'it nearly
aluays appears t-o be too extensive. Usually this. occurs in an area
of iiigh pressure or a ridge where light winds are expected.
Horrever the area"of less tharr 10 knots generally extends ve11 east
and vest of the analysed slack gradient. I{i th an invers i on
probably developing in thg southerly f lov west of a rld"ge "one nay
expect vindS at the sea surface'to be considerably less than the
meaiured gradient but to the east the flow is more likely to be
unstable and" stronge.r ninds vould be expected. '

r3. Ti're problems caused by liquid piecipitatlon are. Ltell knovn to
the developers of SSI'1,/I. f n most cases vhere there is rainr. SSM/I
ni11" give vinds .stronger tharr and frequently very nuch stronger
tharr one vould expect f rom the sur f ace analys^is or than observed
by nearby. ships.

The problen is further conplicated because it seems that liquid
grecipitation may cause this affect at- times vhen SSM/I ls unable
to detect' that rain is fa11ing. Hence sinply cross checking vith
the isll,zf ,rain rate chart may 

*t-tt 
to resolve the uncertainty.

Ttre pro6lem nay be exacerbdted if'net snov, vith conseguently
larger droplets, 1s nixed 1n the preclpitatlon. (a posslble
exanple. of this being Feb 11 0?552 near 50 N 41 tt. ) It nay also be
interesting to. see' 1f fog or drlzzle droplets.have any slnilar
,effect, partlcularly 1n the Atlantlc Reglon vhere. those elenents
frequently. occur r '

on cross :check"ing one often f inds a cl,oser correspondence betveen
SSH/I vlnds and other sSM/I products (cloudr rolnfall, vater
vipour ) than. one flnds betveen SSM/I vlnds and *lnds derlved from
surface analyses. In fbct the product nay be beneflclal ln aidlng
frontal and precipitation analyses

-*1 ^*
4. Some of the"greatest problens facing an analyst in thedtlantic
Region are snall.lons or frontal vaves uhich develop on the'Gulf
Stream and move northeast over our southern narine areas. Froul
satellite lnigery,it is difficult to assess vhether these features
are relatlvely open vlth light slnds or vhether there. ls ln fact
a snall area of strong circulation associated vith then. In nost
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cases there vi11 be (liquid) precipitation in these'features and
therefb're'ssM,/I vi11 fndicate vinds up 50 or 50 knots no natter
vhat the blrculatlon really ls. -' tr

2.2 THE OBJEC?IVE APPROACH

Shlps reports vere extracted fron the nearest surface analysls both'
bef ore and af ter SSM,/I valld tlnes. For. the sane posltlons ssH,/I
vinds vere extracted from the difax charts and uater vapour, cloud
cover, and rainf all rate vere ex.tracted f ron. the snaller scale
SSM/I charts.

Conparisons betveen ship data and SS!4,/I data must be treated vith'
c6ution because there are several sources of error vhlch must be
cons idered

,r.

1 . 'Time di f f erence betveen the ob'sbrvation and the' SSH/I value
can be as much as 3 hours. 'This is especially inportant shen lov
pressure systens are inoving rapidly across the reglon..
2. ' The very strong isuLactr gradients exhibited by . SSM,/I nakes
interpolation betveen SSM,/I values very difficult
3. There are n'ell knovn errors comnon to ship reports such as the"
difficulty fr? neasu!ing vind speed from a inoving vessel, errors in
coding both'posi'tion and vind speedr. etc. These errors'may be
exaggerat'ed if ieports fron the same ship are used tvice (once
bef ore' and once af ter SSH,/I val id tine ) .
4 . Mosd ship I'anenometers are around 20 netres ASL ' and .r ig
Er,€rnorTraters are around g0 metres ASL conseguently one vould expect
reports fron 'ships and rigs to glve hlgher vlndspeeds than
estinated by SSH,/I'at one metre AsL.
5. Shlp reports are'rbunded to the nearest 5 knot value before
belng plotted on the synoptlc chart. This can change the report
by as nuch as 3 knots vhlch nay be slgnlficant uhen conparing vith
SSl,t,/I values
5. Ship reports are observatlons_ taken at a slngle polnt, but
ssM,/I data ls representative :f " {0 kn.'square area. :

Only a certaln degree of guallty controL uas posslble vlth the shtp.
datl. Ships" r'eports utrtctr lppearecl obvlousl.y lncorrect vere'
reJected, .fo! ex'anpfe shlps reportlng vlnds ovet one huddred knots
and repor'ts that cltd not agree reaEonably rell vlth others ln the
vicinity.

Tvo statlstlcal nethods vere applled to thlg data. Flrst the data
vas dlvlded,lnto classes so that slnple conparlson$ could be nade.
Seiond sone jof the"data'vas run through a nlcro-conputer statlstlcs
package" to ixarnlne c_orrelatlons.

i

2.2.L RESI'LTE FROH CO}IPARISONS

In normal circunstances oni vould expect'SSH/I vlnds, vhich are



nominally for' one netre ASL to be less than shlp re'ports .

Therefbre one uould have doubts vhere SSM,/I vind ls greater than
or egual to shlps uind. In January this ocburred 24.4 percent of
the tiner 3L.2 percent in February and 19.? percent in Harch. The.
lower value ln Harch nay reflect sone.' inprovenents made to the
algbrithns used in the production of SSM/I vinds. This vould inply
that 10 to 80 percent of the tine SSM/I is either reasonable or
possibly too 1ov. The occasions vhen SSM/I vinds vere greater than
observed vindb uere courpared nlth other SSM,/I data. It uas found
that in general one hal.f to three quarterS of these occurred vhen
SSM,/I reported a rain rate of'nore than 0.1'nn,/h and vater vapour
greater than 2 crr. *

A matrix of vind- dif f erences (ships wincts minus SSM/t vf'nds ) vas
generated as shown in Table 1. It uas grouped according to SSM,/I
indicated uinds of 0 to 9 . knots, 10 to 19 knots, 20 to 29 knots,
30 to 39 knots and 40 knots or greater. Ships vinds are expected
to be greater than the SSM/I value so a larger range vds used for"
thefirstpositive(i".e.co1umnone)valuethananyothercategory.
In other vords it vas judged that a ships wind of not nore'than 15
knois greater than SSM,/I vind could be regarded as a hitr'a{td that
cases. uhere" SSI'i,/I uind vas not more thbn 10 knots greater than, the
shlps wind may also be reg.arded as a reasonable estlmate

From examinati.on of the tables the problem of SSM,/I wlrrris of less
than 9 krrotS can be seen. 'Altiiough it is not apparent ln January,
lrr February one third.and:1n Mirch about one flfth'of the cases
uould appear to have been too lott.

The categories 1O-19 knots and 20-2g knots appeai 'to be reasonaUty
nel1 handled. The problem vith stronger vlnds is also apparent
from the table. The worst case Is February uhen.43 reports of
SSM./I vinds are nore than 11 knots higher than ships vinds for
ssM,/I estlnates over 40 knots and of these a half are nore than 21
knots higher than the shlps value. AIso ln Haich about one half
of the SSH/I estlnates ln the'lgreater than {0 knots category are
more than 11 knots hlgher than .the .shlps ulndb
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.TABLE 1. Conparlson betveen SSI{,/I and stitps vlnds

:.
_ "1d

- ssM,/r ships .ulnd minus' SsuZr vind ( 154 cases )

i ' o-15 " 16-25 >26 -1 to -10 :11 to -2L <-2t

0-9 22 3 Q :,. O* o 0 0

10-19 -44 3 C B 0 0
20-29 35 *3 "0 13 2 0
30-39 9 0 0 3 : 3 3)ao z o o ' o 1 o *

.l

February 1 flebruary 29

SSlt/I Ships" rrind minus SSM,/I 'vind ('804 cases )
!lc

.0-15", 16_-25 >25 -1 to -10 -11 to -21 <-2I

0-91696911700
10-19' 150.- 32 5 33 3 0
20-29 85 5;" 1 52 15 * 5
30-39 35 1 0 27 15 5
>40310152L22

'o' March 1 - March 3d
i. SSH/I -"Snfps vlnd ntnus SSM/I .vlnd -(95{ 

caEes}
'" " '" , 

' ' o-15 15-ib >26 -1 to -10 -11 to -21. <-21

0-92095081600
. .10-19 264 52 11 38 "O 0

20-29 'q 
129 " 27 2 33 7' 1

30-39 37 5' 8 19 la 2
'>40450254

i.t

t,
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J2.3 STATISTICAT PACKAGE.

The folloving infornation vas fed into a nicro-cornputer statistical.
pbckage

vind " - shi.ps vind' '. 
.SSM/I SSM,/I estimate of vind speed

dif f the dif ference betveen ships vind and SSM,/I vind
vv. , = SSM/I derived vater vapour '
cc SSM,/I derived cloud cover
rr t ' ssM/I deriled rainfall rade
temp ships'tenperature
dev pt - ships dev ppi,n.t
sst - ships sdd surface temperature
stab - tenp minus'sst - an indication of stability

The statistics package vas unable to handle all of the data at one
time, so.it uas d,ivided into the folloving periods: January 27 to
February !4, February 15 to February 29 and March 2 to March 7.
Unfortunately, due to lack of tine and conputer "problens Lte vere
unable to run the data.for the shole of March. The resulting
correlatiorr matrlces are shovn in tables Z thrqugh 4.:

Af ter el iniriating the parameters vhich least corr,elated vith vind,
e. Q. , tempdrature factors, reduied correlatlon matrices uere
developed lnd are "produced in tables 5 thr6ugh 7.

l.tultiple regresslon analysls vas also.'perforned upon the data uith
the results displayed in tables 8, 9 and 10. In the first case-
(table 8) SSM,/I nind uras treated as the dEpendent variible irith the

,pfedictors being ships vind, SSM,/I vater'vaPour, SSM/I rain rate
a.nd SSM,/I cloud cover. The second bnd" third cases held the
difference (sh1ps vind ninus SSM/I vind) as the dependent variatile
and used the renalnlng SSM,/I products (uater vapour, cloud cover
and'iain rate) as predlctors together uith shlps vlnd ln table 9

and slth SSM./I vlnd ln table 10.

,
a
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TABLE 2. iorrelatlon Hatr'ix.for January 21 to February 11.
( 530 .cases )' i -

ssmi "

vl nd
diff
vv.-rt
cc
tenp'devpt
sst
stab

TABLE 3. .Correlatlon Matrix for February 15 to
( 455 cases )

ssmi rind diff
1.00 .4r .58
.41 , 1.00 -:45
.58 -.46 1.00
.55 r 14 .38

..42 .10 .26
.64 .15 .45
.35 .04 .32
.39 .07 .33

.. J2 .0s .2s
.08 -.03"...13

ssmi vind diff
1.00 .52 .58
.52 1.00 -.26
.58' -,26 1.00
.?8 .32 .50
.59 .1e .50
.48 .15 .41'
.10 -.03 .14
.71 .01 .18
.04 -.10 .13
.02 .14 -.08

ssni vind di ff
1.00 .55 .35
.65 1.00 -.47
.36 -.47 1.00' .63 .3? .23
.58 .22 .38
.45 .29 .L2
. 01 -.19 .25,
. 06 -.15 .25

-.10 -.15 .0?
.ig .os .16

uv rr cc ternp
.55 .42 .54 .35
.14 .09 .15 .04
.38 .26 .45 .32

1.00 .55 .75 .52
.55 1.00 .64 .21
.76 .54 1.00 .46
,52 .21 .45 1 . 00
.55 .30 .51 .93
.35 .16 .34 .79
.28 .19 .2t ' .37

uv rr cc temp
.78 .59 .48 .09
.32 .19 .15- -.03
.50 .50 .41 .14

1.00 .58 ' .58 .22
.68 1.00 .34 .05
.58 .3,1 1.00 .1?
.22 .-05 .1? 1.00
.29 .09 .25 .90
.15 .01 .09 .77
.01 .04 .07 .13

vv cc xt tenp
.63 .58 . a5 .01
.3? .22 .29 -.19
.23 .38 .L2 .25

1.00 .69 
" 
?0 .1?

.69 1.00 ,{5 .31,.?0 .{5 1.00 -.03

.17 .31 -.03 1.00

.15 .33 -.O2 .88

.0? .t2 .01 .73

.11 .20 -.0{ .14

devpt sst
.39 .32
.07 ,05
.33 .25
.55 .35
.30 .16
.51 .34

. :93 .19
1. O0 . ?0

. ?0 1.00

.'39 - .23

Februbry 29.

devpt sst
.15 .04
.01 -.10
.18 .13
.29 . 15
.09 o .Of
.25 .09
.90 .77

1.00 .6a
.64 1.00
.-2I :".44

7,"

dbvpt. sst
.06 -.10

-.14 -.15
, .25 .07

.15 .0?

.33 .t2
-.02 .01
,88 .73

1.00 .5s
..55 1.00
.26 -.55

stab
.08

-.26
.13
.28'
.19
.21
.38
.39

-. z)
1 ara

stab
" .02

.14
-.08

.01

.04
' .07"

.'13_'

.27
- .44
1.00

stab
.19
.05
.15
.11
.20

-.04
.14
.26

-.55
1.00

ssn I
ni nd
diff_
UV
rr
cc
temp
devpt
sst,
stab

TABLE 4.

ssml'
rlnd
dlff
U\'
cc
rr
tenp
devpt
sst
stab

correlatlon tlatrIx for llarch 2 to 'Harch
( 187 cases )
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.... . TABTE 5. Reduced cortelation natrlx. Ja!'21- Feb 1rl (530 cases)

SSM/I uind uv rr c.c ' ,'

ssH,/r 1..00 ..42 .55 .39 .64"uind .42 1.00 .17 '.11 .14
i uv .55 .1? 1.00 .64 .14!' ' rr .39 *lr'r .6,1 1.00 .58

cc .54- .14 .14 .58 1.00

. TABLE 6. Reduced-correlation matrlx. Feb 15- Feb 29 (465 cases)

SSM/I rrind uv 1 rr cc.
ssM,/r " "1..00 .50 .7 4 .55 .53
wind .50 1,.00 .30 .15 .' .lJ t

\rv .74 .30 1.00 .?0 .53
rr .55 .1? .70. 1.00 .40
cc .53 .I7 .53 .40 1.00

1-

. TABLE 1.. Reduced correlation natrix., Har 2 -l{ar ? (187 cases) .

SsM,/ I v l nd vv rr cc
' ssl,l;/r 1.00 .58 :.67" .57 .50

vind . .58 1.00 .30 .19 .12
rrtv .67 .30 1.00 .70 .71
rr .56 .19 .?0 1.00 .52"
cc .50 .LZ .7I .52 1' 00



I r-r

'I{ODEI FITTING NESUITS

.. TABLE 8. 6su/r as dependent varlable

Jan 2L .- Feb 14 Feb 15 - Feb 29- llar ? -^tlax 7

t r (477 cases) (1155 cases) (187 cas€s)

Constant 4'.23 -0.14 -1.3?
' vind 0.38 0. '10 0.45

uv 1'.01' 3.42 1.08
rr -0.3? 0.49 1.83

. cc .2 .6L 1 .69 1 ,15

' TABLE 9. pffterence as dependent tarlable ' ,

G.

' Jan 2l - fe'b 14 Feb 15 - Feb 29 Mar 2 - Mdr 7

" | 47 7 cases ) ( 455 cases.) ( 187 cases )

Constant 3. ?1 -0.2e --1. 54
- nind -0..51 -0.50 -0.54'vv 0.99 3.44 0.95
'. r,r -I.21, 1.53 1,74

cc .. 2.?3'- 0.49' 1.19

TABLE 10. Dif ference as -dependent variable."

Jan 2l - Feb 14 Feb 15 - Feb 29 Har 2 - Mar 7
, 

" , (47? cases) (455 casesl '" (18? cases)

Constant -t4.23 14.27 -13.45
ss!-llr * 0.51 0.49 0.23
uv 0.30 0.10 "-1.05rr -1.04 1.50 1.55'
cc "1.33 - 0.35 1.35 I

;^.
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2. 3 . 1 RESUTTS FROU STATI STICAL PROGRAT{HE. -

_ t. * ,-

The follouing points em"erge and are in agreenent "vith the f indings
alieddy docunented. SSM,/I uinds shov higher correlations uith rain
rate, cloud cover'and vater vapour than uith ships uinds. The
diffErence betveen SSM/I yinds and ships sinds "aIso correlates
highly with these parameters.

'ihe vorst period is perhaps Feb i5 to Feb 29 (Table 5) uhere ssM/r
has a-iorrelation coefficient of .74 with vatei vapour but only
.50, ui'th;ships vind.. :

The besf correlation between ships vind and SSM,/I vind is .58 in
'l'larch, the. vorst is January 2L to February 14 vhere it is"only .42-
The h.igher val.ue in March nay. be due to improvements'made during
the course of the experiment.or it may be due to the snall size of
t-I. sanple .analyzed ( in Maich ) .

The multiple regression analysis indicates similai findings. In
almost every example the dependent variable (both for SSM/I vind
and for the difference betveen the ships vind and the SSH/I vind)
.ls f ound to change' more vi th a change 1n ssH,/I 's other products
than ui"th anything else

3.0 CONCLUSIONS"FROI.I SSM/I WIND DATA.

ssM,/I surface nind ?lgorithms appear to vork.ve11 tn the absence
of liquid precipitaLion and in unstable f1ovs. GeneraIly 1n these
cases there is already reasonable confidence in the surface
analysis, thou{h' the ssM/I data may heip"to identify areas of
stronger and areas of veaker flou, vhich night have .othervise been
smoothed out, by the analyst. ,

The SSH,/I surface vlnd afgorlthns do'not seen very reliable in
handllng the transltlon from very Ilght vlnds to stronger ones and
llttle,-falth can be placed on the large'areas tt dtsplays of Less
than 10 -knots

In areas-ihere there. ts already greatest'uncertalnty fn tni surface
analyslE ft, seens, that llttle confldence can be placed on SSH/I
uind data. ithe high iorrelatton betveen SSH,/I vlnds and the otli'er"
SSlf/I paraiiaeters of raln rate, cloud covel, and yater vaPour, ls'
a major problen and nust be elininated before.SSH,/I vind data can
be used Uy tfre oplrational neteorologlst.



1?

4.0 EvAtuAbroN oF ssu,/r cLouD, RArN RATE lup nlrgn vepoun DATA.'

It uas tbft that ssx/I nay give valuable assistance in analysis of
cloud and'prectpitation and thereby lndirectly asslst 1n locatlng
frontal systens"as vel1. To this end a brlef evaluatlon of SSM,/I's
other products, nanely rain rate, vater vapour and cloud cover, uas
performed.

First the satne'ship reports uhich uere used in evalriating SS.M,/I
vinds vere compared vith SSM,/I data. As previously noted, these
reports carr be..ds much as 3 hours before or after the SSHi/I pass.
It rdas felt that 'f or SsM/I to be regarded as correct it should'
indica.te the following ninimum criteria vhen a Ship reports
precipitation
greater than 0.1 mm/h and vater vipour greater than 2 cn. The
latter two classes are the first step up fron the. minimum that
SSM,/I displayed. Only'reports f rom ships of rain, snov and shorters
(rain and,/or snoLr) uere,used. Drizzle vas excluded. Roughly 1800
ships reports vere used

The results are not inpressive. In January SSI'1/I indicated the
miniinun criteria on 5 of the 3l- occurences of precipitatioh. In
February there vere 29 successes'out of 13"3 cases and in March.the
score uas f,f out of to4

Precipitatioh vas further broken doun into the follbving types :-
rain, snow, rain and snou nrixed, ra'in shovers, 'snov 

. shovers ,and
shovers of rain dnd snov mixed, Over the vhole peri'od there uere
7 4 reports of snov, none of vhlch SSM,/I managed to shotr. Of the
71 xeports of snou shovers SSM,/I managed to shor,r only 3. SSM,/I did.'
fare better nith rain and scored 3 out of ? in January, 22 out of
35 in February ,and 23 out of 53 in March. This data is displaiydd
ln table 11.

The rlgs on the Northern Grand Banks (approxlnately {5.5N '18.5W)provlde, hodrly reports .nade. by certlfled veather observers. A
second evaluatlon uslng data" frob thls slngle locatlon vas also
perforned. 'Conparlsons vlth GOES Infra Red satelllte lnagery uere
also perforned.' In these cases' there are no problens of tine
dif ferences, bbtueen the SS!1,/I data and the'rlg or satellite data
as the rtg jreports are nade hourly and GOES inages are -recelveQ
evely half 'hour. 

" .

The results are 'displayed tn table 'L2 and again they are not
lnpresslve'.' There are 1? occaslons vhen preclpltafion uas reported
but SSl.t/I ldentlfled only 3 of then. It ls slgnlflcant to note that
these threeibase"s vere all raln-. In January and February the skles
uere alnost always overcast or at least broken but SSll/I only
indicited more than 0-2 oktas on.2 occasions. and those 2 sere 2 of
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the 3 raln cases prevlously nentioned, SSH,/I fared a 1lttle better
in Harih indicati\g 2 to { oktAs or more 15 tine's out of a possible
25.

.Windspeed uas actually not too bad. Generally it qas lover tfian
'observed $ind speed as it should be uhen compared vith reports. at
80 m ASL and it vas narkedly so in strong southerly vinds. Hovever
it uas stronger than reported for the 3 cases vhere it identified
rain. In fact in these cases rig vinds vere of the order of 40 tcr

". ?,0 kt and SSM,/.I vinds uere of the order of 50 to 60 kt vhich
initj.ally appears inpressive until one considers the height of the

.'rig anenomete.rs and uhat'they should be reporting if th€re vere
indeed.50 to.60 kt.uinds at 1 m ASL.

" A feu sanpl.e GOES IR picturgs uere conpar"d.rnor"l broadly-vith SSM,/I
products. 'Examination of GOES inagery gave sinilalfindings to
those already noted. tar{e 'areas of c}oud shown on 'GOES pictures
are. mi ssed cornplete1y by SSM,/I . SSM/I. indicates cloud over
.southern and eastern pirts of the coverage but usually .ruuch "l.ess
over northern areas uhich again tends tb suggest its rrblindness'l
to ice,/snow clouds. An example of this is seen in f igures 1 and
2. Figure 1-, the SSM/I.'cloud picture f or January 30 at 08552 shor.'s'
cloud only over the southeastern area of lts coverage. The
correSponding GOES IR satellite photo shovs thet.there nas cloud

' over the vhole area of SSM,/I coverage.

At tlrnes ssH/I appears to elther .dlsplace. the cloud or e'l se only
see part of 1t, specifically those parts uhlch. contain vater
droplets. .An example of this is shovn in figures 3 and 4. There
is a yery close resemblance betueen the shapes of the'SSM/I cloud
pattein (fig 3) and the GOES "IR satellite photo but "a careful
exanination of the tuo figures reveals that the back edge of the
c.loud in the SSM/I depiction is about 4 degrees of longitude
further east over the Northern'Grand Banks than that shovn on the
GOES photo

5.0 coNcLUSroNs. oN sst{./r l{orsTuRE DATA.

SSU/I depiction of cloud and ralnfal1 rate does not appear to be
" at al-l rellable, fn the cases exanlned tenperatures vere tybfcally

near or belob zex,o celslus and precipitation vhlch SSI{,/I'falled to
' depict uas tn the forn of snoy. Yet SSI{./I EeeDs to be able to

lndlcate areas of llguld preclpltatlon uelI. 'It sould appeat that
it is actuaLly rblindi to lce particl.es and nay only rseei clouds
or precipitation that contains liquid. If this ls the case then
it ieen that. SSM/I data may uel.1. be usef uI *in deternining'
'precipitatio'n type. Othervise it appears that lts cloud, iater
"-"no"r 

anU r,ai,narate infornation is as unreliable as its'ri"l data.

--t
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Table 11. SSl,l./I d"ata conpared vlth shlBs reports of preclpltatlon.

Precipitatton January February Harch" type 'SSl't/I ship 'SSl't/I shlp SSH,/I ship

rain-'- 3n 7 22 35 ' 23 " 53
, snou 0 -12 O 38 O 24

ta ' lainTsnor.t '' .' 0 0 1 0 1 1' lainshover 2 2 5 23' 7 45
"sriov 'shover .' 0 '7 1 35 ? 3.? 

,

rain,/snor'''shorter 0 3 0 2 0 '5

{ iti precip 5 31 29 133 33 154

t3

I

i



TABLE fZ.' Observations fronr
compared with S-Bl,l/I data.

: RI6 OBSERVATIONS

: Wind lq
Jime : Dir !.
(UTC) rSpeed : tfx. :(*) :(kts) ! 3

on Hibernia .(46.5Nr.48.5h1)

tq

. r1g5

a

a

a

8SI.I/ I DATA

: l{ind ': CId cRai'n rhfater
Cld : T rDP : Speed:CoverrRatc I Vpr.

I (tr): (tr) r (kts): (kts)rno/h t cm

'JAN:3
?,2223L:. 2604O:
230831: 31O18:
24OBSt: 12O05:

' SOOBSI: 35O24:
'302231: 31027:
31OBSi z 27C232

FEE:3
. "breist z 2Los7z

O2OB31 z Z7Ct?Qz
O4O931: 3OO23:
042131:3OO21:
O5O9S1:11O15:
052132: 23042:
O6O831: 25O35:
O7OB31: 36O14:
OBO?31: 30tl34:
Oq223L: O3O17:
102131: OBO13:"l 12131: 3OO35:
120951: 31O3O:' 122131: 33O3O:
150931s 27O35:
l6OBSl z 2l'o262
16223L: 2OO33:
lB223lz 2602?z
t9223ti OlOl5:
202151: 34014:
210931: -19O1O:
2t223t: 17O5Os
240931: 2OOS8:
25OB31z L7Q42z

" 260831: 17O44:
26223L: 13O4O:
29Oq31: 32015:

::t
'SC1O : 1z -2=
SCB z -22 -5:
Sg4 : -3: -B:
SClO : -5: -1Ol
SC9 : -6:-11:
Str9 : -4: -7t

a.

33:
F 10 : 1: 1:
F10: Oi O:
SC6 : -5:-1O:

CU2CI l: '-5: -1O:
AS1O s -3: -72

SF35T6: 4z 2;
SC1O : -1: -5:

565T4 r :4i -5r
SCB .: -6::i3:
OVC : -3: -B:

SCBAC2: -1: -6t
CU45C5: -1: -5:
SSCUS z -72-1O:
SCB : -8:-14:
SCB t -2t -62
5C7 'r 

. -l z -22
SCIO : .22 l:
SC9 z -22 -5:

AC4CS6: -22 -5:' SC9 .t :-3: -72
ASStrSS: -3: -5:
F2 STBg 3: 2z
CS6 t 2z Or

F4 ST6c rlr 2t
OVC : 5r 5:
hlSX : 4: .42
OVC r O: O:

:
2O-3Or 'O
10-2O: O
, o-10: o
tO-?O= O
10-2O: O
1O-ZCI: O

a

I
20-3O: O-2
1O-2Or O
O-1O : O
o-10 :
O-1O t .O-2
lCr-ZO: O
LCt-ZOz O
1O-2Ct: O
1O-2O: O
1O-2O: O-2
O-1O : O
1O-2O: O
1O-2O: O
lO-2O:' O
I'O-2Or O
O-lOs O

1O-2O: O-2
lO-2O: O
O -lor O
O.-lO: O
O-tOl O ,"

4O-5Or B
tO-2Or O-2
1O-2Or O-2
50-60s A
lO-2O: O-2
1O-2Or O-2

aa

:Cl-. 1. I O-2
:O-.1 t O-2
:O-.1 z O-2
:O-.1. t O-2
:O-.1 z O-2
sO-.1 z O-2

aa

:O-.1 : O-2
:O-.1^ I O-2
: O-. 1 z' O-2
.t

rO-.1 z Q-2
:O-.1 : O-2
:O-.1 : O-2
lO-.1 : O-2
:O-.1 r O-2
rO-.1 z O-2
:O-.1 z Q-2
:O-.1 z O-2"
rO-. i z O-2
:O-.1 I . O-2
rO-. I z O-2
to-.l r O-2
tO-.l r O-2.lO-.t r O-2
tO-. t r O-2
tO-.1. : O-2
tO-. t : O-2
r l-5.5: O-2
:O-.! r O-2
rO-.1 r O-2
r S.5-7: >B
rO-. I : O-2
rO-.1 z O-2

shf--:
Shl- B

, F"r-
F!

SW--:

E
st{--:
3/BS:

Shf- !

I
\.

a

t
t
t
3

R-Fr
t

R-F:
, R-F:
't /8F z

F4F:
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.TABLE 1,2 (cont/il). ' 
1

:' i 3

! RI.E CiBSERVATIONS - I SSHTI DATA.:'ax1'a

r l'lind ! .- : -"

Tine i Dir 3 : lfind : trld :Rain rlfater(UTC): Speedt lfx: Cld: TlDPr Speed:CovertRatEr Vpr.
" (*) : (kts) 3 : r (C): (C) I (kts): (kto):mm/h s cm

a

*,. .

. f"tARcH :
040E}31:
o42?31=

. 050731:
o60831:. obzrsr:
o72131:
.oBo851:
082131:
o?2231:.

: .100831:
" I loB31:

120931:
t22231;
140851:

" 142131:
152231:
160931:
162131:

" 170951:
18093-1:. 190831:
200931:
2O2O3l 

=2lO831r
2L223L z

232131:
280831 r 

"
3OOB31:'
so2231:

1?O21:' :.
SIOOSi ; r
15O3Os OF !
26031! '-- :
?E|o25: Shl:-:
21023: - :
L7O27: - !
t 1045: R--F;
06034: - 3

o6'02oz 6F !
23OOB: OF i
2OO2O: BShl-:
25O19: St{--:
2ClO15: :
11015: 3

O7O24: - :
IBOSO: t/2Fz
18029: 3

21O34: SS-F:
31034: l
2?o2o2 !
16043: SRF:
260,47:. r
ZAOSS: r
25OSl: lbSlrf-:
31O25: iS--:
290.?42 !
O7O31: itAra
dsozzt rreF;

!!::
OVC z 2z O: 2O-5O:
BKN z 2z O: 0:1O:
hlOX. z 2z 2z 1O-2O:
BKN z -22 -8: 1O-2O:
BKN : -3: -B: 1O-2O:
-SCT : O: -3: O-1O:
Bf.:N z 2= '1!. O-1O:
OVC : 4: 2:'' 3O:4O:
BKN : 3: 1: 1O-2O:
-BKN z 2z 1: O-1O:
WOX : -1: -1: O-10:
,OVC : i: -1c O-1O:
BKN z -22 -7t 1O-2O:
BKN : -5: -72 O-1O:
OVC : -1 t -7t 1O-2Oi
OVC." : .-1-: -22 1O-2Or
OVC : 3: 3: O-1O:
SCT z 2z O: 1O-2O's
BVtr c O: O: 2O-3O:
OVC : -2: o-5: 2O-3O:
SCT z -22 -72 O-'1O:

:OVC : 4: 4: 4O-5O:
BKN r la -2t 2O-3O:
OVC I -lr -6: 1O=2O:
OVC : -1: -1r tO-2Or
tVC : -tr -4r 2O-3O:
SCT r 51 2z O-1Or
lfZX : 3: 3: lO-2O:
tf2X c 2z 2z O-1Or

:' 3

E| :O-.1 !
2-4 :0-.1 !

.4-6 gO-. 1 !
O :O-.1 3

O :O-.1 3

O :O-.1 :
O-2 :O-.1 3

6-Cl : O-. 1' E

2-4 :O-. t g

2-4 :O-.1' :
2-4 :0-.1 .
O"-2 :O-. 1 :
O rO-.1 :
O :O-.1 r

6-8 :Crl. 1 3

4-6 :O-.1 :
4-6 rO-.1 3

O aO-.1 :
2-4 c0-.1 !
2-4 gO-.1 :
O rO-.1 r
B r3.5-7:
O, rb:. t r
O I O-.'1 I.O rO-.1 r

2-4 tO-. t r
2-4 rO-. t r
1-6 r O-. t- r
4-6 rO-. I ol

o-2
o:2
o-2
ojz.
o-2
o-2
o-2
O-2
o-2
o-2'
o-2
o:2 "

o-2
o-2
o-2
o-?
o-2,
o-2
o-2
o-2
o-2

>8
o-2
o-2
o-2
o-2
o-2
o-2
o-2

l

3

I(*) Time sf GIOES'IR ratellite picture
i

Rig observations taken from Sedco 71O rnd Bowdrill
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