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Fall 1987

Lab Exercise # 7
AT 540

NWP Models and MOS

Readings

1. Facsimile Products, pgs. 1-1 to 1-7,2-1 to 2-24, and 8-43 to 8-75.

2. Anthes, R.A., 1983: Regional models of the atmosphere in middle latitudes (Review).
Mon. Wea. Rev., 1306-1335.

3. Guaraldi, J. and L.F. Bosart, 1985: An assessment of the skill of the NMC 6-10
temperature and precipitation outlook. Bull. A mer. Meteor. Soc., 66, 831-839.

4. Glahn, H.R., 1985: Yes, precipitation forecasts have improved. Bull. Amer. Meteor.
Soc., 66, 820-830.

5. Klein, W.H., 1982: Statistical weather forecasting on different time scales. Bull.
Amer. Meteor. Soc., 170-177.

6. Bosart, L.F., 1981: A preliminary assessment of the state of tAe art of thunderstorm
probability forecasting. Bull. Amer. Meteor. Soc., 62,790-792.

7. Charba, J.P. and W.H. Klein, 1980: Skill in precipitation forecasting in the National
Weather Service. Bull. Amer. Meteor. Soc., 61, 1546-1555.

8. Policy Statement of the American Meteorological Society on Weather Forecasting.
Bull. Amer. Meteor. Soc., 1385-1387.

Assignment

1. -Using GMPACK, obtain the surface, 700 fib, and 500 mb analyses for a specific
time period. Contour the surface map for isobars at 4 mb intervals and insert fronts.
Contour the 700 mb and 500 mb analyses at 30 m and 60 m intervals, respectively.

2. Obtain the LFM or NGM 12 hour, 24 hour, 36 hour, and 48 hour forecasts con:e-
sponwng to the time analyzed in #1 for the surface, 700 mb, and 500 mb levels.
Discuss the degree of agreement between the predictions and your analyses.

3. Obtain the spectral 72 hour 500 mb simulation corresponding to the corresponding
time In your analysis. Discuss the degree of agreement between the predictions and

your analysis.
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Fall 1987

Lab Exercise # 8
AT 540

Mesoscale

Readings

1. Pielke, R.A., 1984: Mesoscale Meteorological Modelling, pgs. 455-508.

2. Browning, K.A., 1982: Nowcasting, pgs. 149-166 and 207-221.

...

Assignment

.........

1. Using the terminal, plot and analyze the fields of T,TD,8,and if from the PROFS
data for two separate time periods. (Discuss the patterns in relation to the synoptic
atmospheric structure.) Outline areas of terrain-forced ascent and descent (a figure
with the PROFS network and an example of PROFS output are attached).

2. Obtain the Grand Junction (GTJ) Sounding for a situation with westerly 700 mb
flow. Lift the GTJ sounding to 2.7 km above GTJ. Assume that the entire sounding
lifts uniformly. Then descend the sounding assuming:

(a) 0% rainout

(b) 20% rainout '.~ 'c
'""

(c) 50% rainout

(d) 100% rainout

and compare with the Denver sounding (DEN). If the precipitation is dropped out
uniformly over a 100 km distance, what would be the amount of precipitation at the
surface per unit area?

......
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AT 540 FINAL EXAM

Fall 1986

Open Book

1 . Of the following, circle only the lapse rates (between 1000 mb to 900 mb

and with. 1000 mb temper.ture of 30o~) which .re convectively neutr.l
or unst.ble (S pts.).

2. Circle
pts.).

the' assumptions involved in derivin; the AdiAbAtic lapse rate (5

hydro5t~tic rel~tian ideal g.5 l.w

1st l.w of thermodyn.mics equation! of mlotion

conservation of mass

3. Circle all 500 mb temperatures which Are reasonable for Denver between
April 1 ~ncl October 1 (S pt~.).

oac -~c -10°C -lsDC -200C -2S0C

-45°C -500t -~soc-3~C -400 C -600t

,

For -500 -1000

temper_ture in DC.
line_r l_ps& r_te
500 mb tem~ler_ture.

4. mb thickness of 55210 meters, c.lcul~te the mean

If the surf.ce temper.ture is 10°C, c~lculate a
consistent with this thickness, And the resullt.nt
Show your work (10 pts.>.

~ -DC/km
AZ -I DCT = 1500 mb =
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5. Calcul~te the virtual temperature for a temperal:ure of 350~, ~ dew point
0

temperature of 25 C ~nd a pressure of 1000 mb. Show your work (5 pts.).

DCTv

For .n observed horizontal wind from 23~ of 50 ms-1 .t 500 mb, from
0 -1305 of 10 ms .t 850 mb, .nd a mean 850 mb -500 mb thickness of

3020 m, c.lculate: (Assume a linear ch.nge of wind speed .nd direction
with height. Show your work.) (15 pts.)

6.

-1 -1
kmi ) vertiCAl wind she.r of the horizontAl wind ms

mean horizontal advection of tenlperature in the layeri i )

°C/hr

mean horizont.l .dvection of the 850 mb -500 mb thickness

m/hr

i i i)
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7. A portion of a gridded 500 mb height field in decameters is sketched
below. Calculate the absolute and relative vorticity to' points j~ and
B. Show your work (10 pts).

558. 558. 558. 558. 558.
A 410N

552 552 552. 552 552.
B 400N

558 :558 sse 558 558.

8. If ae/ az. -loC/l00 m, wh~t is the velocity of a parcel at 1 km albove
the surf~c. if it st~rts from rest at the surf~ce ~nd is giVE!n an

initial upw~rd push of 1 ms-l? Assume ~ mean environmental tempera~ture

in the low&5t 1 km of 300oK. Show your work (~ pts.>.-

-1
ms
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9 Calculate 'the gradient wind speed and direction if the geostrophic wind
-1 ,is 30 ms from the west for

i ) a low center with a radius of curvature of 500 km

-1 from 0ms

i i ) a high center with a radius of curvature of 500 km

-1
from 0ms

Show your work (7.5 pts.).
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AT 540 FINAL EXAM

FaJl1991 f -f
u~ ;:. I{) S-

-l.-
Q. ;c I ,( J t"J .s:i -

1. Circle the assumptions involved in deriving the adiabatic lapse rate (5 pts:).

hydrostatic relation idea.! gas law

1st law of thermodynamics equation of motion

conservation of mass

2. Circle al1700 mb temperatures which are reasonable for Denver between April 1 to October 1 (2 pts).

10°C 5°C O°C -5°C -10°C -15°C -20°C -25°C




































































































































































































































