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ABSTRACT

The surface lows for which 24-hour forecasts of displacement
and centralpressure were preparedatthe Atlantic Weather Cen­
tral by use of the Jarvis and Ostby-Veigas techniques for the
winter of 1965-66 are classified according-to the type of 500 mb.
flow in which they are embedded, and an analysis of the forecast
errors in each of these situations is carried out. Conclusions

'are drawn from the results of these forecasts concerning the
relative value of these forecast techniques in the several situations
described.

, / /
ANALYSE DES ERREURS DE PREVISION RESULTANT DE

, V UTILISATION DE LA TECHNIQUE DE JARVIS AU CENTRE
REGIONAL DE VATLANTIQUE DE 1 er OCTOBRE 1965 AU 31 MARS 1966

par

R. V. Tyner

/ /
RESUME

Les depressions en surface pour lesquelles des previsions
de deplacement et de pres sion centrale, valables pour 24 heures,
ont ete etablies au centre meteorologique regional de Ii Atlantique,
au moyen des techniques de Jarvis et d i Ostby-Veigas, pour 11 hiver
de 1965-1966, sont classifiees d1apres Ie type de courant de 500
mb dont elles font partie et liauteur analyse les erreurs de pre­
vision dans chacun de ces cas. Des resultats de ces previsions,
il tire des conclusions au sujet de la valeur relative de ces tech';"
niques de prevision dans les di££erentes situations decrites.
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I. Introduction

In a previous 'pape r by Tyner (1), a brief analysis was ITlade,
of the forecasterrors resulting froITl use of the Jarvis technique
at the Atlantic Weather CentraL The technique was again used
as a forecast aid during the winter of 1965-66 since it was felt
that the greater' faITliliarity of the Atlantic Weather Central ITle­
teorologists with the technique and the necessary ITlodification
to it would result in forecasts ITluch iITlproved over those of the
1964-65 winter season.

IIi carrying out this analysis, errors in displacement were
analyzed and cOITlpared with' the 00 J:' J:'e sponding displaceITlent e r­
rors obtained by use of the Ostby- Veigas statistical 'Je,c·hriique.•

It was suggested by Jarvis (3) that in situations where the
diabatic processes are weak (i. e., zonal flows)

lfthe observed position ~o'f the low) is shifted
in the dLrection of the loca~ion predicted by
the priITlary displacement field" (viz., the
forecast position o~tained by use of the
Wilspn grid. )

This hypothesis was also tested. Finally, each forecast w.as, an,.,
alyzed to deterITline the kind of situation in which the forecast­
technique failed or succeeded.

2. Procedure

Errors in forecast centralpres sure and displaceITlent (ITleas­
ured in degrees of latitude at 60° North) were obtained for fore­
casts based on the Jarvis technique and on :the :Os:fby--'Yeiig;ars
technique.
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The displacement errors resulti'ng from forecasts based on
the Jarvis technique were co~sider:ed negative if the forecast
displacement was' less than observed, positive if greate,r than,
observ~d. Of the 64 forecasts attempted dtiring the 1965-66 WJiim- '
ter season, 43 showed a negative 'displa~errienterror aver'aging
five degrees, and 21 showed a positive displacement error aver-
aging 3.6 degrees. ' '

, An examination of those forecasts demonstrating a large
(~5 deg~ees of iatitude)/negative error disclosed that 130£ lthe:B~,'

, for,ecasts were ~f surf~c~ lows embedded ina moderate (35 kt. ),
to strong (:::::--'50 kt. ) zonal flow at 500 mb. Average negative dis­
placement error, in th~se thirteen forecasts was 7. 2 degrees ~)f

latitude. Use of the Wilson grid to' forecast the 24-hour motion
of these lows resulted in more accur'ate forecasts with an aver­
age~rror of 3.3 degreesl This finding would s~~m to confirm
Jarvis' s'hypothesis that in such situations the primary 'di~place'- ,
ment sh~uldprQ,vide a more accurate forecast of the low thantfre::
complete technique'. ' Furthe r examination of the characte ristics
of the 500 mb. flow in which the surface low was embedded dis-

• 1 - , _ . .::." . . - •

closed that.'there were sOfile ,27 forecasts made of surface lows
embedded in a zonal qr near- zonal flow and that t~elv.e of the se
forecas~s resulted,in an acceptable erren (.c::.S degreees 0f:'l'atii,--;::
ude).

Upon ~xamlnlng these forecasts and relating the magnitude
of the error in forecast displacement to the'magnitude of the dia­
batic proQ,~,§S!=l s:Ja££.e,'<!:tinc.Ecthe .l1o:w"iiitm~s '8JRpar,em:t ntait :the greate r
the magnitude of the diabatic processes ---.measured roughly
by the 24-hourdeepening of the surface low --;.. the greater was
the forecast, error resulting fr'om use of the Wilson grid, but
thatno such general state:rnent cquld be made of the errors aris­
ing fro:rn use, of'th~ Jarvis techniq~e (T'~ble l)~

Itwasobserved that in seve'ral instances the Jarvis forecast
of a surface, low embeddded in the zonal flowandJ6cated,.rioIrrcc
three to five degrees of latitude downstreamhom' alow-,arnplitude
short-wave: at 500 mb. resulted in a good forecast, ,and in fact

, nine of the twelve satiSfactory forecasts in T'able 1 were of this
type. Unfortunately, one cannot gene ralize fro:rnthis since, of (

-e
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TABLE 1

Com.parison of the Errors in Forecasts<prepared by use of the Jarvis
Technique and the Wilson Grid with the Strength of the Diabatic .

Proces se s Affecting the Development of the Low.

'_.! ' •• J Strength of
Displacement Error (Degs. Lat. ) Diabatic 24-hr.

Date/Time Wilf.3on Oriel Jarvis Technique Processes Deepening

1 Dec/65,. OOOOZ 10. 0 2. 5 Strong 31 mb.

17 Dec/65, 1200Z 11. 0 4.6 Strong 18 mb.

20 Jan/66. OOOOZ 7. 5 4.8 Moderate 9 mb.

2 Feb/66. OOOOZ 4.5 4.0 . Moderate 8 mb.

9 Nov/65. OOOOZ 9.4 4.3 Moderate 8 mb.

1 Nov/65. OOOOZ 6. 5 1.6 Moderate 6 mb.

28 Dec/65. 1200Z 4. 0 3. 0 Moderate 6 mh.

14 Dec/6,5. 1200Z 5. 2 3.3 Moderate 6 mb.

2 Feb/66, 1200Z 4.0 4. 2 Slight 2 mb.

31 Dec/65. OOOOZ 2. 0 4.2 Slight 1 mb.

21 Nov/65•. OOOOZ (a) 6. 5 3. 5 Slight o mb.
to,

21 Nov/65. OOOOZ (b) 2. 2 4.3 Slig~t o mb.



the thirteen forecasts in which application of the technique re'-.
sulted in a displacement error of more than five degrees of la­
titude, . six we I."e of this type.

Previous experience with the use of the technique had indi-
cated,:tha!t;::itJWas rge,Ireirally 1:5 uc:ce'ss:fuhwhe"n; ll\.I)p)!-ea~tot'5 ur.£aee::.: <;

lowse.mbeddedin a southwesterly flow at 500 nib;. It"was, there­
fore, dis appointing to discove 1." three case s in which large dis­
placment errors ofm?re than five degrees 'of TI.:allii:t.u.a.e·\w.e.r.e~·ob­

taIned by use of the technique. However, twelve forecasts of
lows embedded in th~s kind of flow showed'displacement errors
averaging 3. 2S'degrees of .latitude, so that tfhe~te:ch.ri.(que can
be considered as moderately reliable when applied to surface
lows \embedded in a strong southwesterly flow. If explosive deep-
ening of the 'surface low (more than 20 mb. deepening in24 hOUI-s)
takes place, the' technique provides a 'very reliable forecast

. (error less than 'th'ree' degrees of latitude). The teclmique is
.. apparently well suited to this situation, and if explosive deepen'"

ing of the surfa,ce low is indicated, by 'examination of vorticity
,'and the rmal advection fields and the ,stab'Hity.:and:'rrloisture;cnar-",

:0'; acteristics. of the' w~rm. air, the Jarvis techniqu~ can he used
with confidence. '

. If thelowdoes not have the necessary support for explosive
d~epening, the forecast is likely to be l:~nsiderably in error and,
generally speaking, the less the deepening the greater the fore­
cast error. To illustrate this,' in Table 2,the displacement errors'
resulting from ap:plication of the Jarvis technique have been cO,!D­
pared with theainount of deepening of each of six lows.

George (4) has de scribed a situation in which the surface low
is l' captured l1 by the 500 mb. low:.in the later stages of the life
history of the surface low. This' invariably occurs if explosive
surface deepening is involved, and frequently if the surface low
is within300ml. dow:r:streaI? of the upper c·entre. In s.uch a
situation,' the upper low will appear within the grid upstream
from the surface low,' and Jarvis has sugge sted that in the se sit­
uations, application of his technique will result in a forecast dis­
placement whi"ch is too smalL Not including instances of explos­
ive-deepening, th~ re we re fourteen occasions during the winter
of 1965-66 when the s·urface low was "captured" by the 500 {fib,.
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TABLE 2

\

Com.parison of the Displacement Errors of Forecasts of Surface Lows
u-sEng; the, JTarv.:iis T'e:dimiiqp.-a w,Ltli tlie 24~-:·:nG-UT' rJeeperi.iing of tlle:se: LGw$;

Initial Forecast Observed Displacement 24-hour
Position Position Position of Error Deepening

Date/Time of Low (T) of Low( T+24hr) Low( T+24hr) (Dego 1at) (mb. )

25 Feb/66, OOOOZ 37 N 74 W 44 N 67 W 43 N 67 W . 1. 0 de go 32 mbo

5 Dec/65, OOOOZ 440 5N 65 W 55 N 61 W 53 N 64 W 2. 5 deg. 23 mb.

4 Dec/65, 1200Z 40 N 72 W 49 N 66 W 48 N 60 W :3.5 deg. 21 mb

22 Nov/65, 1200Z 370 5N 77 W 44 N 69.5 W 45 N 60 W 6.8 dego 10 mb.

? Dec/65, 1200Z 36 N 600 5W 40 N 62 W 41 N 50 W 80 8 deg. 8 mbo

24 Sept/65, 1200Z 38 N 80 W 43 N 79 W 52 N 640 5W 12 0 8 deg o 8 mbo
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low. For the most part, the Jarvis technique provided a useful
forecast?f these lows, the ex~eptionbeing the forecasts of 1200Z,
23 Januaryl966, and 1200Z, 27 January 1966~- In seven of the
cases the forecast displacement was too small,' as suggested by"
Jarvis; in the remaining seven case s, the forecast displacement
was too large.

3. Comparison of the Suc'ces sof the Jarvis and Ostby- Veigas
Techniques

. In comparing the relative success qfthe Ostby- Veigas :and
Jarvis forecast techniques, the forecasts were grouped into the

. fbllowing classes:

(a) forecasts -of surface lows which showed ex­
plosive deepeni:qg;.

(b) forecasts of surface lows embedded ina zon­
al Or near- zonal 500 mb. flow.

(c) forecasts of those surface lows, embedded in
a southwe ste rly flow at 500 mb., which did
not deepen explosively.

(d) forecasts of lows in capturing situations.

The errors resulting from forecasts based on the Jarvis and
Ostby- Veigas techniques of lows which underwent explosive deep­
ening are cO.:mpared in Table 3. Based on the results of these
six forecasts, the Jarvis technique -a:ppears to be only slightly
less successful in forecasting the position of the low than does
the Ostby- Veigas technique, but c-onsiderably less' likely to pro­
vide a reliable forec'ast of" the depth of .the centre.

The displacement errors resulting from.forecasts of surface
lows embedded in a' zonal flow at 500 mbs. and based on the J:arvis. .. .
technique,. the Wils'on Grid. and theOstby-Veigas technique are
displayed in Table 4, and indicate a clear supe riority of the Ostby­
Veigas technique over the Jarvis technique and a minor improve ..

. ment over the Wilson grid forecast in this type of situation. Nei­
ther the Ostby- Veigas nor the Jarvis technique wa's.::pp.rttriuhirly

~~.,
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TA,BLE 3

Comparison of the E:.rrors Resulting from use of the Jarvis and
Ostby - Veigas Techniques in Situations in which the Surface

Low showed "Explosive" Deepening

Displacement Errors(dgg. lat) Central Pre s sure Errors
Jarvis Ostby- Veigas Jarvis Ostby- Veigas

Date/Time Technique Technique Technique Technique

14 Nov/65. 00002 119 5. 5 13 mb. 6 mb.

22 Nov/65. 12002 6. 8 • 8 5 mb. ~.8 mb.

4 Dec/65, 12002 3 0 5 10 5 1 mbo 1 mbo

5 De"c/65. 00002 2. 5 50 0 3 mbo 4 mb.

30 Jan/66. 00002 6. 3 4. 0 12 mbo 9 mb.

25 Feb/66. 00002 1.0 20 5 19 mbo 3 mb.

AVERAGE ERR OR " 3.7 3. 2 809mb. 5. 2 mb.



-g-
TABLE ~

A Comparison of Errors Resulting from use of the Ostby- Veigas
'I'ech;nique, the Wilson Grid, -and the Jarvis Technique to
-Forecast the 24-hour Position and Central Pressure of

Surface Lows Embedded in a Zonal Flow ,af 500mbo ~

D rs'pl_iC'eITl~nt1Er'rors- fO ego:;.Lat;-);, ' C ~n t r al Pressure Err 0 r s
Ostby- Veigas ,Wilson Jarvis Jarvis Ostby- Veigas

Date/1;'ime Technique Grid, Technique, Technique Technfque

6 Oct/65, l200Z l~ 0 6~0 - 10~ 0 o mb o 2 mho

10 Oct/65. OOOOZ 3. 5 ,50 0 ... 6. 5 11 mb o 6-mb.

15 oci/65, 1200Z 4. 0 20 5·. 7.2' o mb. 4 mb.

1 Nov/65, ,0080Z 5. 0 6. 5 1. 6 24 mbo ·1-9 mb.

8 Nov/65, 1200Z 2~ 0 50 0 ,6. 7 5 mbo 6 mbo

9 Nov/65, OOOOZ 50 0 9 04 4.3 13 mb o 7 mho
- . \

13 Nov/65, 000002 60 0 8~'0 6. 2 26 mb o 04 mbo

21 Nov/65, OOOOZ o 8 6 0 5 _3 0 5 12 rrib'o 14 mbo

21 Nov/65, 1200Z 4 0 5 20 2 4~3 10 mb '11 mb.

22 Nbv/65, OOOOZ 4 0 0 20 5 60 0 r rriP-~ , 9mb.

2 Dec/65, 1200Z 1. 5 . 2. 0 80 8 22 mb o 4mb• e
. \

14 Dec/65, OOOOZ 1.5 2. 0 5•. 8 5 mb o 1 mbo

14 Dec/65, 1200Z 1.0 50 2 :- 3. 3 10 mb o o mb.

15 Dec/65, 1200Z 3. 0 ,2. 5 . 7. 8 o mb o 5 mb.

17 Dec/65, 1200Z 4 0 0 11. 0 4.6 12 mb. 1 mb.

18 Dec/65, OOOOZ 3 0 5 10. 0 2. 5 .8mbo 7 mbo
.,

20 Decl65, OOOOZ 2.' 0 1. 0
1

5.7 13 mb o 4 mb~

22. Dec/ 65. OOOOZ • 5 4.2 50 9 o mb o 2 mb.

. 28 Dec/65. 1200Z "2. 0 4 0 0 3 0 O. 15 m.bo 5 m.bo

31 Dec/65, OOOOZ 4 0 0 2. 0 4.2, 18 mb. 2 mb.

1 Jan/66, OOOOZ 4.0 4•. 2 .6.8 2mbo . 6 mb.

'.16 Jan/66, 1200Z 4~ 0 80 5 -7. 8 27 mb o 30mb.

20 J,anI66, ·OOOOZ 30 5 7.5 4.8 - 5 mb. 4 mbo

2 Feb/66, OOOOZ 6.0 4. 5 4 0 0 o mb. 13 mb. -2 Feb/66, 1200Z 6.0 4.0
'-.

4 0 2 2 mbo . 5 mb.

5 Feb166, l200Z 6. 0 1.0 709 7 mb o 25 mbo.

!~ Feb/66, 1200Z 505 1.6 6. 5 o mb. 3 mbo
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successful in forecasting the central pressure of the lows, al­
though the Ostby- Veigas technique provided a somewhat more
r.eliable ,or., at least, less erratic estimate of the central pres­
sure.,

The results offorecasts of surface lows embedded in a south­
westerly flow, but which did not deepen explosively, are set out
in Table 5. Considering the average' er'ror, the Ostby- Veigas
technique appears to be slightly better than the Jarvis technique,

'. although the latter appears to be more reliable· in that no IQ!)1"E-'

cast displacement error is as great as five degrees of Ia;t:i:tUld-e...
The forecasts of central pressure obtained by both techniques
show a quite unacceptable e rror~.

In the capturing situations examined (Table 6), the Ostby­
Veigas technique provided a more reliable forecast of displace­
ment and central pres sure than did the Jarvis technique. Neithe r
method was particularly successful in forecasting central pres­
sure, and use of the Jarvis technique re sulted in some very large
errors.

In carrying' out this test of the success of the Jarvis and
Ostby- Veigas forecast technique for the winter of 1965-66,each
technique was used to forecast the motion and depth' of storms
which were expected to affect the area of responsibility of the
Atlantic Weathe~r Central, so that almost half of the forecasts
were of lows not in the area considered as valid for application
of the Ostby- Veigas technique. Despite this, the technique pro­
vided surprisingly good forecasts in most situations except for
those out-of-area surface lows whiCh dfd not deepen explosively,
yet were embedded in a strong southwesterly flow alo!J.

To check the value of the central pre s sure computation em­
ployed in the Jarvis technique, perfect prognostics (T + 24 hour
actuals) of the surface and 500 mb. charts we re used to ve rify

, the accuracy of the computation. Unde r the se'optimurn: <tcrn:diiti'om>.
the average error inforecastcentralpressure was 14. 8mb.---­
considerabl¥ Ie ss succes sful than the operational forecasts based
on the numerical prognostics.
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TABLE 5

Forecast Errors of Surface Lows, Embedded in a Mode rate to Strong
Southwesterly Flow at 500 mb. , which did not Deepen Explosively.

Disp1aceme:nt Errors
(Degrees latitude) Central ;Pressure Errors (mb. )

Jarvis· Ostby- Veigas Jarvis Ostby-; Veigas
Date/Time Technique Technique Technique ,Technique

23>Nov/65, OOOOZ 3. 5 • 8 12 5

23 Nov/65, 1200Z 4.8 5. 3 2 19

6 Dec/65. 1200Z 1.5 5. 5 32 13

19 Dec/65. OOOOZ 2.4 7. 5 10 33

30 Dec/65, OOOOZ 4.8 3. 5 36 7

31 Dec/65, OOOOZ 3. 0 4. 5 18 2

22 Jan/66, 1200Z 1.0 1.0 11 7 Ie
27 Jan/66, OOOOZ 4. 5 2.5 10_ 14

14 Feb/66, 1200Z 4. 5 3. 5 4 12

16 Feb/66, 1200Z 3.9 2. 5 3 1

25 Feb/66, 1200Z 2. 5' 2. 0 0 9 ,

28 Feb/66. 1200Z 3. 6 1.0 9 6'

10 March/66, OOOOZ 3.9 5. 0 19, 13

31 March/66, OOOOZ 3. 1 7.0 11 7

AVERAGE 'ERROR. 3.4 3.7 12.7 10. 6,
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TABLE 6

Forecast Errors of Surface Lows "Captured" by the 500 mb. Low.

Displacement Errors
(Degrees latitude) Central Pre s sure Er rors (mb. )

Jarvis Ostby- Ve igas Jarvis Ostby- Veigas
Date/Time Technique Technique Technique Technique

4 Oct/65, 1200Z 5.0 1.8 24 7

17 Nov/65, OOOOZ 2. 5 2.5 8 1

17 Nov/65, 1200Z 1.0 2. 0 20 15

18 Nov/65, OOOOZ 3. 5 3. 5 23 9

3 Jan/66, OOOOZ 4. 0 4. 0 6 3

4 Jan/66, OOOOZ 1.0 3. 0 9 0

8 Jan/66, 1200Z 3. 5 2. 0 32 12

17 Jan/66, OOOOZ 5. 2 6. 0 5 19

23 Jan/66, 1200Z 7.0 5. 5 2 0

27 Jan/66, 1200Z 8. 0 4.0 2 10

14 Feb/66, OOOOZ 5. 7 1.5 3 2

'.'
10 March 66, 1200Z 3. 9 4. 0 19 14

AVERAGE ERROR 4.6 3. 3 12. 8 7.7
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FIGURE I
SURFACE LOW IN A SOUTHWESTERLY FLOW

(WITHOUT EXPLOSIVE DEEPENING)

Surface Low @

500 mb. Contours -
at 60 meter intervals

OOOOZ,I9 DECEMBER, 1965
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19661200 Z, 8 JANUAR~

c::= FIGURE 2
SURFACE LOW IN A "CAPTURING" SITUATION

Surface Low ®

500 mb. Contours -
at 60 meter intervals
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FIGURE· 3
c:::::=>' SURFACE LOW IN A "CAPTURING" SITUATION

Surface Low ~

500 mb. Contours --
at 60 meter intervals

1200 Z, 14 DECEMBER, 1965
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Conclusions

This operational test confirm.s the results of the previous
test fdr the winter of 1964-65 in dem.ons·trating the fact that a
gene ra,lly succes sful forecast can be obtained by use of the Jarvis
techhique wheri applied to surface lows em.bedded in a southwe s:;'·'
te rly flow (without explos ive deepening), and in this 'situation is
m.ore successful in forecasting the position of the low than the
Osthy'- Veigas . technique. .An .'exam.ple of this type of sifuation
favou,ring use of the Jarvis technique is given in'Figure 1.

Furthe rm.6re~ it is apparent from. the results 'of' this te st
that the Jarvis technique provides' a fairly reliable forecast of
displace:r:nent of the surface low in l1 capturing" .situations (Figure
2). -

The Jarvi's technique doe's 'notprovide a' reliable fOJ?ecast of
the di~placerb.enfof s'urface iows em.bedded'in a zonal or riear­
zonal flow at 5,00 m.b. (Figure 3), and in such situations the Ostby­
Veigas technique is likely to prove the m.ore successful.

Finally, use of the Jarvis technique 'to forecast the c.ant:raT.
pressure of the low is likely tore-s.ultin an unacceptably-large
error, and. the Ostby- Veigas 'technique should be preferred for
this calculation.

APPROVED,

3; -:R o ' Ho~:Nbble,·;';i~,.; :::.,;
Director,
'Meteorological Branch.
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The surface lows for which 24-:hour
forecasts of displacement and central:
pressure were prepared at the At­
lantic Weather Central by use of the
Jarvis and Ostby- Veigas techniques for
the winter of 1965-66 are elassified
according to the type of 500 mb flow
in which they are embedded? and an
analysis of the forecast errors in each
of these situations is carried out. Con..
elusions are drawn from the results of
these forecasts concerning the relative
value of the se forecast technique s in
the several situations described.
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