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The vertical zrotion field is an i.rrq;x:>rtant "botton line" in any cperational 
weather forecast as it is directly related to clotrl CCNer arrl precipitaticn area 
arrl intensity. In day-to-day forecasting, vertical notion is often inferred 
fran N:itional Mateorological Calter (N-1:) rrode1 guidance using stbjective inter
pretation of vorticity and tanperature advection fields. Unfortunately, these 
two factors are often of opposite sign naking even qualitative evaltaticn of 
vertical motion difficult. 

Vertical noticn is also directly available frcln the :tM: m::rlels in both 
gra};:hic ard tabular fonrat. However, these fields are often lacking in resolu
tion. Also, they represent the ccmplex physics of the m::del and rray not always 
be repreS€!1tative of the synoptic scale vertical noticn represented by the 
m::rlel 's f1011 t:attem. On the other hand, the Q-vector awroach of Hoskins 
(1978) for diagnosing quasi-geostrophic vertical noticn has gained a certain 

amount of };X)Plllarity in recent years due to the ease of ccrnputation and its 
ready adaptability to micro-carputers {Eames, 1985 and Duran, 1987). 

An AFOS program to ccmpute the vertical rroticn field using the Q-vector 
approach was der.relot:Ed by the autmr in 1979. 'Jllis was updated in 1982 to 
i..rx:orp:>rate an autarated data entry, objective analysis, arrl graphics p:ickage. 

2. Analysis 

One of the rra.in limitations of diagnostic vertical motion fran obseiVed 
data is that its usefulness is limited to the srort tenn or n011cast. The AFOS 
version of the program was updated in 1984 an:i 1986 to na.ke it };Ossible to nm 
the p:rcgram using Nested Grid M:del (1:'-Gi) forecast data in place of cbseiVed 
data. Tlrus, diagnostic vertical zrotioo was available using the Q-vector ap
proach not only fran observed data, but also for any tine period for which J:G.! 
forecast data was available in AroS. An exanple using this program is discussed 
belc:M. 

The 700 mb height an:i tei!i:erature field fran 12Z October 20th is shown in 
Figure ·1. The diagnosed vertical noticn field fran this obseiVed data overlayed 
with the radar surma.ry chart is shown in Figure 2. A large area. of sinking was 
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sl'xJwn over the Plains states Underneath northerly flON aloft with sare weak cold 
advection. Sc:rce rising notion was irdicated in the Great Lakes area just ahead 
of the 700 rrb trough. Radar data sl""Dle:i sare shoNers in this area. A secorrl 
rising area was diaglOSed. in the wann advection area in Alberta. 

The 36-ln.lr ~ 700 rrb ani 1000-500 rrb thickness forecasts valid OOZ m the 
22rxi is shown in Figure 3. The 36-h::rur NGM vertical motion forecast is shown in 
Figure 4. It indicates quite stralg rising notioo over eastern ~ 03.kota 
with contributions fran 1:oth the temperature and vorticity terms. The diagoosed 
vertical notioo field based on Q-vector analysis using m::xlel forecast data is 
sh::wn in Figure 5~ In this case the two fields are similar in lcx::ation and 
nagnitude CNer North Dakota. B:>th verified well as up to four inches of snc:w 
fell in northeastern North Dakota during this ~ricd. 

3. Stmrary 

This case is sare.rhat of an exception in that the diagnosed vertical rotion 
ard the ~ vertical notion forecasts are quite similar. Hcwever, substantial 
differences reve often been cbserved and it res been this auth:>r's experierce 
that the diagnosed vertical rrotion is often superior. It g::>eS with:Jut saying, 
of course, that the diagnosed vertical notioo is oo better than the m::del data 
fran which it is derived. 
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fields for 12Z, October 20, 1987. 
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Fig.l2 Diagnosed 700 nb vertical notioo using <±>served data an:l radar surrrcary 
charts for 12Z, Octcber 20, 1987. 
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Fig. 3 The 36-mur 'tn.1 forecast for 700 rrb heights (solid) arrl thicJmess 

(dashed) valid OOZ, October 22, 1987. 
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Fig. i 4 The 36-b:rur NGi vertical notion forecast valid OOZ, October 22, 1987. 
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Fig. 5 Diagnosed vertical motion applying ~ector analysis to model forecast 
data valid for OOZ, October 22, 1987. 

\ 

i: 
I ..... .;:,. 

\D ..... 
co 
co 


