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" PREFACE

. Project MOVER (MOdel VERification) is a joint research
project of the Physical and Descriptive Limnology Sections of the -
Canada Centre for Inland Waters. Its objectives are (1)-£9 choose
several episodes during the 1972 International Fie}d Year on Lakg

.Ontario when the wind fqréing is markedly above background levels
and wheﬁ, as.a_conséquence, thévlake'behavior can be relaﬁed to a
dominént cause, and (2) to analyze these episodes in a manner that
will provide a means of developing comprehensive energy and momentum
budgets for the lake and a basié for verification of mathematical
models. A major incentive for this project wés derived from a
reéommendation made at the 1971 Workshop on Numerical—Dynamical
Modeling of the Great Lakes to establish a library of model test
cases.

| The first.phase oprroject MOVER is to prepare A descriptive

' suﬁmafy of each episode'inAthe férm of graphical diéplays which can

be easily distributed and thus meet the above objective. Thevpresent

regort constitutes one such summary. jThe data presented in this
reéort are based on field observations carried out in the framework

of the International field Year for the Great Lakes, a joint US-

Caﬁadian contribution to the International Hydroldgical Decade.

Thé prbcessing, analysi;, and digitization of wihd, current, and

te&perature data were carried out by F. C. Elder; E; B. Bennett,

ana F. M. Boyce. The report itself was prepared by D. E. Jordan.
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I.1

1.2

I. INSTRUMENT LOCATION AND DATA HANDLING -

Map éf meteorological and limnologicai,Stations dﬁring_
IFYGL. Only ﬁhose stations are shown fOr.which observa-
tions are presented in this report. . . . .. e v e
List of'éurrent (and temperature) recorders operating
during ;his.epiéode. InstrUmentbtypeéP = Plessey,

G = Geodyne. . . . . . ; .. .« . .' e e e e

Map of heat budget cruise stations from which synoptic

temperature maps have been constructed. . . . . . .

Amplitude response of digital filter employed ﬁo remove

petriods less than the inertial frequency from the

current meter fecords. e e e e e e e e e
Amplitude response of digital filter used to remove
pgriods less than the first f;ee surface mode of

Lake Ontario from the water level obsérVafions. o e e
Combuter program for generating weights of digital
filters applied to current and water level data. . . .

Computer program for interpolation from observation

stations to gridpoints.

Page

10

1 -

12
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II.1

II.2

SYNOPTIC MAPS OF BAROMETRIC PRESSURE, AND WATER TEMPERATURES

Surface pressure maps for August 9, 1972 at 6-hourly

interva]s . . . . . . . L] . ° . L] [] .

Temperature maps for Lake Ontario before and after
Storm Betty for layers 0-10 m, 10-20 m, 20-L40 m,

and 40 m - Bottom e e e e e e e e

>Layér temperatures obtained by vertical integration
of observed temperatures at 1 metre intervals,
horizontal interpolation by cbmpufer program

presented under I.2.

Page

13 - 16

17 - 24
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III.  TIME SERIES OF BAROMETRIC PRESSURE, WINDSTRESS, WATER LEVELS,

WATER TEMPERATURES, AND CURRENTS
' ‘ Page

III.1 Time series of deviations of barometric pressures in each

of six f?fst-order'stations'From the mean of all stations 25

II1.2 " Time series of wind stresses computed from winds measured
on Lake Ontario by quadratic stress law with a coefficient

of 1.2 1073 and the air density a function of temperature.:26 - 31

I11.3 Time series of surface levels at routine water level
statipns.on Lake Ontario. Recorﬂsjsmbothed'wfth
dfgitai filter.to-remOVe periods Igss than 5 hours (see
ampl i tude responsé‘page 5) and meah of all stations

SUbtraCted L I A 0 D B I ‘- e o & @ e s o ° s+ o e » 32 = 35

ITT.4 Time series of tembefatures observed by current/

temperature meters . o o « o o o ..}'; e e o o e o o o s 36 -14L6

III.5 ~Time series of current meter observations smoothed by
digital filter with response characteristics shown on
page 4, together with the high-pass record obtained

by subtracting the smoothed record from the original . . 47 - 70
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CURRENT METERS FOR THE

"BETTY'" STORM

Mooring No. Depth Instrument depth
IFYGL Map (metres) Position and type
2 2 109.4 43°31'08" N 30.0 52.5
79°19'32" W G ¢
3 3 114.0 43°24'35" N 9.8 15.2
79°17'36" W P G
4 4 88.7 43°19'04" N 15.0  30.0
79°14'03" W P G
6 6 ' 86.0 43°44'10" N 10.1 15.0 50.3
78%49'05" W P P G
8 8 71.9 43°49' 34" N 9.8 14.8 29.8
78%02'37" W G o G
9 9 69.2 43°50'02" N 15.7  30.6
77°40'50" W P G
10 10 136.2 43°40'23" N 10.1 15.1 30.1 50.3
C77%2's571" W P G G ¢
11 11 78.6 43°46'13" N 10.1  15.1
76°469' 44" W P P
13 5 126.5 43°26'05" N 15.9
78°43'43" W e
32 6a 13.4 43°50'40" N 10.1
78°50'47" W P
34 6a 27.4 43°49'37" N 10.1
- 78%50'34" w P
55 - 9a 35.4 43°55'31" N 10.1
77%40" 41" W P
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 SUBROUTINE FILTER(KRTORE, 20T, 2FLT)
ZPNT = INPUT ARRAY OF LengTo KSTORES 2FLY

DIMENSTION ZPNTC360),2FL1¢(35),w(200),K(200)

UATA NCALL/&/
[FONCALL.GT,0) G0 1o 50

SPECTIFY CUT=OFF FIlCUGHEIES (FC,FT) AnD 1UMEER OF |

Fl=1,714,

FT=31,/9,

nT=4 o
TRI=2,23,14159e9035
WISFU+FT

SluM=pi)
METNG2Y S/ T=LY+0,1
DO 10 m=ziHsT

IR On B NS0 GO T 17
Kid= 1 :

W J 3 a2, ¢k T=r )
AXdS AT s (5 et A )

WA (S LY T [ C)+ST (A sTPIa] 1))/ wuys

S;J;.":l":f;ﬁ{*? o H o ( e )
10 CO4TInue
WSS Taan) = i InG=1)
GUATSUARY = (on ] g)
W IYEW 0
U £y nsl, T
A=Y /o o :
M‘ITF( PR A St L (Y g i1 0 WY
l FORSGATIIX yE0F 0, 3)

-

)‘v

<

COMPUTE AMPLTIUDE KESPONSE FAR FREGUE LTS

FFs=FL/25, "
U0 30 J=1.1c0
FF=FF+FG/25,
R{JI=wWD
DO 3U‘N=lrﬂT
xNsh
30 ?(J)-R(J)+;.bt(l)rﬁl'(X‘sTPI#FF)
ARITECO,3%) (HOJ)si31,L28)
35 FORMAT(LG XK #0FA L, 3

COFILTER INPUT AWNAY &Y Liw=272 35 FiLTew

51 NCALL=NCALL+L
MTl=1yT+1

CKLAST=XGTCORE=NT
DD 70 KSERT LN LAST
“jfZFLT(Kﬁ)-WU“/PVT(\S)
.T*DU 70 "louT

WKSHN KS= :
. KSPQN= K5+N. ‘
S ZTAO=ZPNT (KSMy )+ZPHT(szu)
700 ZFLT(KS )= 7FLT(V¢)+N(N)*LT“”
- RETURN -
CURAD

3

To a#fC

|
LOW=PASS ARWAY

NETGHTS

l

.lo‘

(NT)
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SUBRDUT IHE SYHOFSCHSTAT ) [AAL JH AKX, VialsSY1,)
C THIS ROUTINE PRIVUCES A SYRIRTIC CISTRISUTION o8 A RFCTAmGULkH GR1Iu
DOFRGe Q3SESVATIONS T N midttsi OF A [ TiARLLY UDISTRIBUTED STAﬁIUNS.
Thic AETHOY OF LA TERPOLATIO. FROd STATIO 05 by GRIDPITRTS 15 ESTARLISHED
T FIRST TIMi T wGuT Lo 1o Calbing aan Tt ASSOCSTIATED delGH1Ys ARE
STOAED FOR S-S0t a1 )50, : : :
VARG = VALUEL F VARTAGLY 1o oS cdallie STATIOS
SY Ao 1)= SYAIPTYC P sTrlom Lad b vala<Lf Uh wECTANGULAR GRID
fOWHERE J DNCREASEL Pl S0UTH TD wUn s 1 FRJ WEST TU EAST.

e

PEEOPEE AN S

PR

DIMEZHSTOM S 0Ly i)y VAL 2D)

JIAENSTON 3"?:'551-("'5)’"J':)x(‘4)’3§5.§(’1112ps5"l)|<-45(41121~5‘i)
HIARWSTON AL (22) g XS TAT(ZD) s YSTAT(Z2D) » S FECT(2Z0)
PLeiNS OGN DERPTHIZ2,3M) ‘

NS ION ACa)ynn) .

HEAL LATOD LG G0 s LAT s L s il daitlinos ahoer i
GATA JCALLZ 2/ -
TFOUCALL ST o) G TO 100
PaTAT=10 o
JHIAX=12

JAAX= 30

GRIU=LO Lo
LATLJ'—?“\.‘.1”"»?\')!'7)'/

L]_Uf"i GO=79, .‘ 1anainl

GOURTERMINE THE LOUAT UG OF SoumvaTloe STaTlass Iy AR COnnlTHATES (XSTAT,
LOYSTAT)Y FROS Glve s Post)lons b isaitsns Lol I luuk A LOsGITODE (LA ToLUiNG)
LA PRSI THe POSLT TG OF Tt adai o s bad (LATU,LONG) ]

HEADRCD, L) (CACEY s T=1, ), (< (L) 1514 2)
L FORMAT(HELY o)
HO D N, 5 TAY '
REAG(D2,2) wagd (o Yoorbinyiy g e S0 e e EEE IR FRO
FURMAT(AZ 240K, 2(F A, 6,20 2,0))
LATSUEGN+CCa [+ Sl /6, 0 )/ aii,h)
LUAGEMEGHAC O TN s diizen  d ) 7o)
BELONGO =L UNG '
FELAT=LATO
XSTAT ()T EMACLIFP#A (0 ) #2308 () + (Lra ) Ra(4) (o882 )0A ()
) YSTAT(H):ﬁﬂV(1)+P*3(g)+wuﬁ*.(o)+&ﬂ**3)%u(4)+(”*#£)nn(b)
SoCONT Uk ‘
HRTTE (0, d) ,
S FORMAT(LHL» %11 0 STATLS - vaed STVl aon wo. XSTatd YSTAT)
WRITEC(O,4) (Al .(‘i’i)lé IR I l’(':)p“('“)r:v'\r('-‘)v»i=1|;'i'.\'~T/-\T) ‘
A FORAATCLH U 7R0 A/ LOR, 1P "aF o e lyr . 4) ' |

e

COREAL UE?“THS,_OF Lare 10 gatLJdite el e o A TS Tl Tl Lage A'yi{{_'-;\'
0 : @ '
WRITE(B,8) ‘

6 FORMATOLH Ly VU Xo 29 A 40P T UF Tl
O w14, IMax - .
READCD 7)) ol TR LYy dslad AR)

7 FDHH/\T(1‘Z3X:|'L"".'t.:r\l"‘/(;"i(F;'j,;sr)'/.)pb’-'l{,;j,g.\.‘rg.;,)
ARITeCo,8) (LEPT(Jal)rJd3LedmAX)

A FORKAATCLH) s 12F 5,05 /7)

Y OUINTIWUE

!
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STOREG T AviAY B5CKeds 1) Al Toits e =1 50T 1 ArcAY 4

CTOTAL wWuwBee GF STATICHS welCh Are ALLU ) TC AFFEUT Onk GRIDPOINT

PUITWNT(Jl])
(Kedp 1),

pETHOU OF TGTERPOLAT IO I35 aT Tre gerlun OF Tae USLK 6.uD LTI WiLL tse

KSTAT=S
T T (6,1 10)

CoeESTASLISHED 2Y SPRCITYLInG KeTAT ARG Thi ForsyLA FOR COMPUHTIRNG mFFECT (i)

FORSATOLHI» LYKo Ll parsdlodeaX o i i, Shoa Gl Ly u At nT 2 Bas

L0HAST 22Xt ST S B3k inal A9 DT 4, 8%, 5H48T 4)
B0 90 =l liax

D090 d=1s 07" AR

IF O Te (s [ el a0 ) ua Ty i
APUT T (=) wiic T ‘
YPOIMT=(g=1) w0

Y 20 M=o MsTAT
XUTST=XSTAT (i) =XPOLAT
YOUST=YSTAT () =YiPQLaT
SUWUIST=XU]ET#82 4+ YulsT#el
EFFECT iy =1, /706Ul ST

PO 4y K=1l,kKSTAT

WoT(K)Y=0,

DO SG N=1,MSTAT

[F (EFFECTON)Y JLEJWASTIRY) Gu. TGO o

TS T K=

ST =2FFECT (N
CUNT T aUE
HERNAT(R)
LEFeECT (Y =0,
SUMW=Y,

O HU KslyKSETAT

COSUMHESUMdHL ST UR)

BO 60 s=isxuTart

WST KD ZWS T (r) /S U ,
WRTTECOR7U) Tada CuSTOR) 3 wBTON) s ALy 4)
FORBATOLH 09X J&0 2% 130 4(5K0 LS80 2raF5,2))
DO B0 K=l,KksTAT :
US(Ks Jo 1) =4S (KD

WS (K Jy I)SRET(R)

CONTINUE

TIPLY THi VALULES OF Ted vaklasbe 1o T7ae AT AT U v Y THelr

SUALLENCALL+Y

GOOLL0 I=1,ImAX

30110 Jsls JiriAX

SYA(Jdr )=, , '
[FODEPTH(J, D), LEL0.) GO 70 L1lu
GO0 K=1,nSTAT

TSR Jds 1) ‘
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