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ABSTRACT

This report is a continuation of the work included in Technical
Report FCOM-0280-7 regardine the investigation of the suitabhility of
alternate expressions for the exchange coefficients for momentum, heat,
and water vapor vhich are an intepral part of the set of meteorological
equations presently heing used to simulate the atmospheric boundary
layer. Solutions for Cases VI-A, VI-B, VIT-A, VII-B, and VIII of the
Dallas Tower Network data, incorporatihg alternate exchange coefficient
relationshipe which are based upon Neacon's wind profile hyvothesis, are
included in this report. These solutions indicate that the alternate
expressions for the exchanpe coefficients for momentum produce more
realistic results which are consistent with the expected diurnal varia-
tion of the exchange coefficients and which vield predicted winds that
are nearer to the observed values for the cases cited than those winds

predicted by the original exchange coefficient relationships.
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I. COMPARISONS OF TEMPORAL RELATICNS OF WIND SPELD AT 8- I'E1GUT, ‘
TURBULI'NT LNERGY EXCHANGE COEFFICIENTS, AND VERTICAL GRADIENT OF i
TEMPERATURE. FOR CAST. VI-A OU 71U DALLAS TOWLR NLETWORK DATA. )
A. Introduction
Solutions of the set of equations being used to simulate the atmo-

spheric boundary layer were shown in Techinical Report LCOM-0280-7 for

Cases I-B, 11, III, and IV-A of the Dallas Tower Network data. In

obtaining these solutions, an alternate expression for the exchange

coefficient for momentun transfer at 8-m height was emploved on a trial

basis. This alternate exchanpe coefiicient is bascd on Deacon's wind

hypothesis and is cxpressed as

2 -k "
g 5 1 (1-8z 00
. 8 (1’%)‘ , 0,11 < p < 1,14
n = -
’ 860

=) -1 ‘

z H

. © - i

. where Km 8 is the turbulent exchange coefficient for momentum at 8-m :

1

height, Sq is the wind speed at a height of 8m, k is Von Karmen's con-

stant, 2z 1is the surface roughness parameter, and
o

S el - 143K, - 6P - 1010,
1 1 x

where

o e s el s

8m
I D
i . - :
o G’

Ri is the layer Richardson number for the surface section, g is the

acceleration due to gravity, 6, is the potential temperaturce of the air

8
at 8-m height, 00 is the potential temperature of the air at the air-
. soil boundary. 65 is the mean potential temperature tor the surface
{

- .




",

‘ 2 2 2
laver, and Sé - 88 + a where a is a threshold wind speed. As B+l this

equation reduces to the form for the logrithmic wind profile. The corre-

sponding expression for the integral exchange coefficient for the layer

of the atmosphere extending from the surface of the pround to 8-m height is

expressed as

k. (1-R)

i} (1-9)
Ny 800y _y | Sgr 0:11 <8 <114

Results obtained from these alternate expressions for the exchange
coefficients for Cases 1-B, 11, IIT, and IV-A of the Dallas Tower Network
data were encouraging and prompted further investigations along these lines.

For this studv, preliminary trial solutions were obtaired for Cases
VI-A, VI-B, VII-A, VII-B, and VIII of the Dallas Tower Network data incor-
porating the alternate exchanpe coefficient expressions obtained from
Deacon's wind hypothesis. For the purpose of discussion, these alternate
expressions will be referred to as the D-modification,

B. Results Obtained for the D-Modification for Case VI-A of the
Dallas Network Data for a Simulation Period of 48-lir.

In order to assess the results obtained by emploving the D-modifica-
tion, a temporal plot of the vertical temperature difference between the
surface and 8-m height is shown in Figure T.l1. This solution was ohté&nqﬁ
for a period of 48 hr in order that a complete 24-hr period, uninfluenced
essentially by initial conditions, might be simulated.

Initially, the soil surface is 2,.5C cooler than the air at 8-m height.

When the solution commences, this temperature difference is reduced almost
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instantaneously to approximately 1,8C. After this initial adjustment,
solar enerpy warms the surface and by local noon T0 - T8 has 1ncreased

to a maximum value of approximately 2C. T0 - T8 decreases rapidly in

the afternoon with the surface layer becoming isotherma: near 1600 hrs.
After sunset, near 1800 hrs, TO ~ T8 decreases only slightly until sun-
rise when the cycle 1s repeated, essentially. Since the surface is heated
and cooled more efficiently than is the air at 8-m heipht, Tb - T8 exper-
iences a slight overall increase in its values on the second day and a
slight decrease at nighr,

In order that chanpes in the surface pressure gradient and advzc-
tion would not dispuise the characteristic of the exchange coefficient
relationships, the surface pressure pradient was held fixed and the ad-
vection was set equal to zero in computing the curves shown.

Fipure 1,2 and 1.3 are, respectivelyv, 48-hr simulations of the

turbulent exchange coefficients for momentum, Km and ﬂs, for Case VI-A

,8
of the Dallas Tower Network data. During the first few minutes of the
solution period, these parameters also increase rapidlv in ragnitude and
approach valves sliphtly in excess of twice cheir initial values. Km,8
and D8 both increase until slightly after noon when their peak values are
reached and then decrease rapidly until sunset when the rate of decrease
is abruptly reduced. During the second day, the variation of both Km,8
and D8 is small. Tre ranpe of Km,B does not exceed 5,000 cmz/sec and
that of DB dves not exceed 0.5 cm/sec. These small variarions result

primarily from the extremelv srall variation of the wind speed, 58' on

the second day as can be seen in Figure 1.4,

4
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At the end of the first day the wind at 8 m height begins to approach
a steady scate value of approximately 12 m/sec and maintains this value
through the remainder of the simulation. The simulated winds are approx-
| imatelvy 50 to 60 per cent higher than ohbserved values. These excessive
winds at 8-m height indicate that nomentum loss at the soil surface is
underestimated, consequently, the D_ is inadequate in that it leads to

8

values that are too small.
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II. SCLUTINONS FOR CASES VI-A, VI-B, VII-A, VII-B, AND VIII OF THE DALLAS
TOWER METWORK DATA BASED ON THE ALTERNATE EXCHANGE COEFFICIENTS

Solutions obtained for Cases VI-A, VI-B, VII-A, VII-B, and VIII of
the Dallas Tower Network data are shown on pages 13 through 87 of this
report. The most general solution has been obtained for each case for
time periods of 1, 2, 6, and 12 hr, The data obtained from the general
purpose analog computer (GPAC) are punched directly into punch cards
and tie voltages representing the various meteorological parameters are
subsequently converted to parameter values by means of an IBM 360/65
digital computer. The data, as printed by the digital computer, consists
of a tape log, which contains a tape number assipned to each set of
solutions and the conditions under which these solutions were obtained,
initial values for the parameters included in the solutions, data corre-
sponding to each of the verifying times, solutions obtained on the GPAC,
and root-mean-squares of the differences between the obtserved and calcu-
lated values of winds, temperatures, and vapor pressures.

The data formats are the sare for all cases; therefore, remarks
made for Case VI-A will apply to all. The tape log for Case VI-A
appears on page 13. The first column in the log contalns the reference
number assigned to each individual tape. The second column contains the
applicable simulated time interval expressed in hours. The third column,
headed S, refers to the soil model being emploved. Two soil rodels
are available in the present equation set, a stratified soil model
(Soil Model A) and a unified Soil Model (Soil !iodel B). Tor all of the
solutions shown in this report Soil Model A only was used and is indi-

cated in the third column by the letter A. The fourth column is headed
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gﬂa and contains the letter V. This column specifies how the exchange ;
coefficients for momentum are employed. The computer operator has the
choice of permitting the exchange coefficients to vary with the wind 1
speed at a height of 8 m or of holding their values fixed during the
gimulacion eycle. The V in this column indicater that the exchange
cocfficients were allowved to vary.

The column headed SCG contains the letter A indicating that the
surface contour gradient changed linearly during the solution cycle.

The column headed ADV contains an N which indicates that advection of

wind, temperature, and vapor pressure varies with the wind, and the

column headed GEO indicates whether or not the geostrophic coupling

term is c.itted {indicated by ) or is included (indicated by I). .%e

! 0 o s

geostrovhic coupling term is % Cg' where p is air density and

= ' -V . T ) i i v
Cg A( g 1000) The parameter “ is the geostrophic wind, 1000 is

the wind at 1000-m height, and A is the coupling coefficient. For all

A - - 9
the solutions in this report, A has the value of .33 X 10 gm cm 3sec 1. ;
The last column contains remarks which indicate the turbulent exchange

coefficient being used in a particular solution.

Two pages of initial conditions follow the tape loz. The data

and local tim-~ for which the observations were taken are given in the
heading of cach page. Since no suhscripts are available on the com-
puter printout, subscripts have been indicated by parentheses.

Four pages of comparison data follow tl.e initial conditions.
One page is shown for each of the verifying tires (indicatred in

parentheses in the heading) of 1, 2, 6, and 12 hr afrer the initial

' |
| " |
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time. Verifying data for winds, temperatures, and vapor pressures are §
shown &t all computational levels above the ground except that no veri- \
fication value is available for the winds at the height of 2 m. Compari-
son data for soil temperatures are included as is the calculated short é
wave solar radiation. The symbol XXXX indicates the absence of verifi- 7
cation data for the particular parameter in question.
The solutions obtained on the GPAC begin on Page 20. For a brief
explanation of these data sheets, refer to that page. The data for each
set of solutions appears on three successive pages. The first page con-
tains the u- and v-compu...ats of the wind, the second page contains the
¢°r temperatures and vapor pressures, and the third page contains the
+-'1l temperatures, the surtace energy erms, and other miscellaneous
«ariables. Note should be taken that the wind speeds for the level in-
dicated as 8' in the missellaneous variables for the GPAC output data
are the values for Sé in meters per second.
The first line of the first page of the GPAC output data contains
the values of the exchanpe coefficients for momentum for the solutions
obtained according to the corresponding tape numbere which occur in the
second line of the page, and the third line indicates the length of the
prediction interval in hours. For example, the data for tape number 833
appears in the first columm. The exchange coefficient for momentum {or
this set of solutions at the end of the 12-hr simulation interval is
23,844 cmz/sec.
The value for the exchange coefficient for momentum, the tape number,

and the forecast interval are centered above two columns headed GPAC and

11
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DiFF, respectively, the columns headed GPAC contain the solution values

&s obtained on the general purpeose analogp computer, and the columns
headed DIFF contain the algebraic differences between “he values obtained
ou the general purpose analog computer and the observed or hand processed
values. One complate set of GPAC data and the corresponding differences
are shown in each of these pairs of columns commencing on the first page
of a set and ending on the third page. Finally, the column located on the
left of the page and headed LEVIL (M) Indicates the height in meters at
which the parameters are applical'le. GEO appearing in this columm refers
to the peostrophic value of the wird component.

A root-mean-square error evaluation for each tape run for a particular
case follows the GFAC solutions for that case. The evaluation for Case
VI-A appears on pages 26 and 27. The numbers in the body of the page are
root-mean-squares of the differences obtained for all prediction levels in
a particular profile for che parameter appearing at the head of the columm
in which the number eppears. In the left-most column RMS MAGNITUDE refers
to the magnitude of the obucived data for the atmospheric variable at the
indicated nuwber of hours after the initial time. PERSIST DIFF is the
root-mean-square difference between the cbserved data at the time of veri-
fication and at the initial time. GPAC DIFF 1s the difference between the

GPAC values and the observed values at verification time.

i e
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CASF VI-A TAPE LOG
TAPE FCST SM KMA SCG AGV  GEO REMAP XS
NO. INT 08
F
]
833, 12.6n A vy A N 0 O~MODIFICAT ION
B36, 12.00 A vy A ¥ 1 D=MONIFICATION
907, 6.00 Ay A N 0 N=MUDIF ICAT[ON
908, 6,00 Ay A N ! 0-MODIFICATTON
911, 2.00 Ay A N J N~MODIFICAT LON H
912, 2.00 A v A N 1 D-MODIFICATION
91s. 1.00 Ay A N o N=MODIFICAT]ION
916, 1.00 A v A N I D-MUODIFICATT N i
13
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CASE VI-A INITIAL CCONDITIONS = 0600L 28 MARCH 1962
(PAGE 1 OF 2 PAGES)

SOIL PARAMETERS

LEVEL TEMP
(M) T (DEG C)
3
0.000 13.65 LAMBDA = 0.59 CAL/CM DEG
2
-0.125 15.49 MU/LAMBNDA = 0.0037 CM /SEC
' 172 2 4 2
-0.259 15.47 (MU X LAMBDA) = 0.036 CAL /CM DEG SEC
2
=1.000 14.07 S(o) = 0.,0004 CAL/CM SEC MB
2
=-2.C00 13.953 G = 3500 CM SEC DEG/CAL
RADIATION PARAMETERS
LOCAL TIME = 0A00 TURBIDITY = 0.28
DELTA = 270 DEG PSI = 1.00n3
5
R X 10 = l.85 DEG C/SEC F(C)= 0.80
CLOUD CLASS= 1 ALREDO = (.25
Fr(8) = 9,39 MB M = 0,620
-1/72
PHI = 32.5 DEG H = =90.0 DEG
HORT ZONTAL GRADIENTS
LFVEL NDE/DX DE/DY BT/7DX DT/0Y
(M) (MR /7100-KM) (DEG C/100~KM)
200 0. 76 -N.99 -1.Nn2 0.38
69N N.5N -Ce54 -0.90 Q.47
1non Ne25 -0e09 =0.79 0.56

14
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CASE VI-A {NITIAL CONDITIONS - neNOL 28 MARCH 1462
(PAGE 2 NF 2 PAGES)

LEVEL WlN) COMOINENTS TEMPERATURC VAPOR PRESSURE
(“) Uy (M/SFCHY V (0EG C) {Mp)
1000 Be b3 14,42 15.15 3.60
90N 22 164, 65 19.47 L, 20
Aa0N .02 14, AR5 16. 80 4.81
TC0 T.4n 1%.08 16413 Sele?}
600 7,00 15.25 Lheo® 6o 0
500 &,60 15. 5*% 16.77 6.65
400 S.70 16,59 17.00 T.27
3N9 5,90 1R, €5 17.03 7.89
201 7,00 17,72 14.75 Retel
1100 2,94 12. 80 12.73 R.,89
32 1.5 9, 3N 12.62 9.2%
8 Nn,2% %. 96 12.67 <,39

ADVECTLON TERMS
-1 5
(SEC X 10 )

LEVEL ALPHAL(CL) RETA(L) ALPHA(2) BETAL2)
(M)
200 1.45 -n. 09 APEALY =466
600 2. 77 -0, 5% 0,00 ~0.94
100 4,00 -0.98 0,00 -1.2?2

SURFACFE CONTOUR GRACIENTS

pREDICTION AZIMUTH MAGN T TUDF i
THTERVAL (CEG FROM NORTH) (FT/100=KM)
(1R}
8l 133.60 6.79
1 117.70 55,70
? 122,17 S4.14
6 129.00 5A.113
v/ 124,407 62.09

o stk s

T

s i s, ot

A, s 4




CASE VI-A COMPARISCN DATA FROM DALLAS ( 1 HOUR )
WIND COMPONENTS TEMPERATURE VAPOR PRESSUREFE
U (M/SEC) V (DEG C) (MB)
GEO 9.86 18,79

1000 7.98 15.45 15.13 4,05
900 7.45 15.98 15.46 4,61
800 6495 16.49 15. 80 5.18
700 6ot 16.98 16.14 5.76
600 5.94 17.50 16.46 6.32
500 S.43 18.15 16,80 6.91
490 4,10 19.40 17.10 7.50
331 4.N5 19.95 16.87 8.10
219 be45 18.90 14,75 - 8.60
100 3.10 14.20 13.05 | 9,06
32 1.7¢ 10,135 12.98 9.41
8 N,RY T.40 13.n7 9.54
2 XX XX X XXX 13.10 9.57
0 X XXX X XXX XX XX XX XX

SOTL TEMPERATURE (NEG C)

C.000
-0.125
"0.250
-0.,50N
-1.00N
-20000

S(D) =
RIN)=
Q(c,0)=

WIND SPEED (M/SEC)

13.82 8 Tet4
15.31 2 6.21
15.42

14,50 SURFACE SHEAR STRFSS
14,07 (DYNES/CM SQ.)X10
13.53 TAU= XX XX

SURFACE ENFRGY TERMS (LY/SEC)X1000

2.00C Q(E4N)= XX XX
X XXX Q({S0)= XXX X
XX XX

INTFGRATED EVAPOTRANSPIRATION (GM/CM SQ.)X100

F= XXXX

16
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\ CASF VI-aA COMPARISON DATA FROM DALLAS { 2 HOUR )

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SFC) V (DEG C) (MB)
GEQ 11.25 17.28
1000 7.95 15.58 14.92 4.50
Qno 7.61 16.04 15.19 5.02
8C0 7.29 16450 15,45 5.55
700 6.95 17.00 15.70 6.08
610 6.60 17.48 15.97 6.61
400 6. 66 19.46 16.34 . 7.73
330 T.48 '9.35 14.50 8.30
200 5430 15.70 13.32 R.78
100 3.55 12.98 13.60 9,23
32 2.43 11.03 14.28 9.57
8 1.25 7.85 14.71 9.70
2 X XXX X XXX 14.87 9,72
0 X XXX X XXX XX XX X X XX
SOIL TEMPFRATURE (DEG C) "~ WIND SPEED (M/SEC)
0.600 13.95 a 7.95
-N.12% 15.15 2 6.13
-C.250 15.36
~J. 500 14.50 SURFACE SHEAR STRESS
-1,000 14,08 (DYNES/CM S5Q.)X1n
-24000 v 13.53 TAU= XXXX

SURFACF ENERGY TERMS (LY/SEC)X100Nn

S(D)= 6.30 Q(E,0)= XXX X
R(NY= XXXX Q(S,0)= XXX X
QIC,0)= X XXX

INTEGRATED EVAPOTRANSPIRATION (GM/CM SQ.)X100

F= XXXX

17
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CASE

GEQ
10900
900
{10
710
600
50N
400
300
200
100

W
DN DN

SOIL TEMPFRATURE (DEG C)

0,000
=0,12%
=N, 250
- 500
-1.000
=2.,200

VI-A

COMPART SCN DATA FROM OALLAS ( 6 HOUR )

WINND COMPUONENTS
U (M/SEC) Vv

13.92
S.6R8
Se LR
4,68
4420
3.70
3.15
?.20
1.79
1.72
2.1n
7a20
t.”?0
XX XX
XX XX

S(D) =
RIN)=

QECy0 =

INTEGRAYFED

17.17
16,47
14.16
13.89
13,60
13.33
13,19
13.65
i4.n3
13.59
12.4¢
10,12
7.30
X XXX
X XXX

18.4R
15.51
15.14
14.56
14.08
13,53

TEMPFRATUPRE VAPOR PRESSURF

(DEG 2) (M8)
15. 00 65.32
15,34 6.66
15,68 T.0¢
16,01 7.38
154,35 T7.7%
16.69 R.20
17.58 8.66
18. 35 9,12
19.2n 2.63
19.95 Q.72
20.80 10.21
2l.32 10,32
21.5¢4 10.34

XX XX XXXX

SURF ACE ENERGY TERMS

16.690 0t
X XXX Q
X XXX

F= XXX

18

WIND SPEED (M/SEC)

SURFACF SHEAR STRFSS
(DYNES/CY S5, XLN
TAU= XXXX

(LY/SECYX1I0ND

€E.01)= XXX X
S+0) = XXX Y

EVAPOTRANSPIRATION (GM/CM S5Q,)X100

X

—
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CASE VI-A CIAPARTSCN DATA FROM DALLAS (12 HOUR )

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
)y (M/SECY V (CEC C) (MA)
GEO 13.34 19.49
1100 3,80 16.47 16,11 9.03
Q00 3.65 16.45 16.98 9.13
g00 3,59 16,44 17.R4 9.23
700 2,134 l6a42 18.73 9433
690 31.20 16,60 19.59 9.45
500 2.90 16,79 20,46 9,75
4nn 2.10 17.54 21.29 1N, N5
300 1o 17.70 22.09 10,35
200 1.25 16,59 22.90 17.65
170 1.75 4. 70 23,70 10.95
32 e ?5 t1.7¢ 24,27 11.16
3 Conl 3,30 24.54 11,24
2 X X XX X X X X 24,60 11.25
0 X X XX X XX X XX XX XX XX
;e SOIL TFMPERATURE (DEGC () WIND SPEED (M/SEC)
!
CeON0 20.19 fa 8.32
-0.125 17.57 2 6.66
-(.250 15.58
: -C.500 14.%9 SURFACE SHFAR STRESS
| -1,000 14,11 (DYNES/CM SQ.)X10
-2.C00 13.53 TAU= XX XX

SURFACE ENERGY TERMS (LY/SEC)X1000

Sthy= 0. 00 QUE 40 )= XXX X
RN = XXXX QIS 0)= XXXX
QUC 4N)= X XXX

{MTEGRATFD EVAFQTRANSPIRATION (CM/CM SQ.)X100

€= XXXX

19




CASE VI-A GPAC QUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SEC)Y 23844 22944 24959 24625
TAPE NO. AR313. R36. 307, 9ne.,
INTERVAL 172.00HR 12.00HR 6+ N0HR 6DOHR

U COMPONENT (M/SEC)

LEVEL(M) GPAC NIFF GPAC NDIFF GPAC DIFF GPAC

GED 13.35 fe 0l 13435 N.01 13,92 0.00 13,93
19179 1426 =2.54 6. 86 3.06 2:92 <=2.76 R.07
ann De79 =2.85 2.68 —=C.97 .65 =2.73 4,36
acn N,H85% =2.9% l1.66 -1.84 2,19 =2.49 3.39
700 N.3H =2,08 1.17 -2.17 1.60 =2.21 2.91
6°C Ne22 =-2.98 0.88 -2.32 1.3 =-1.87 2.6"
510 n,ro ’t)-ﬂl Cabd -2025 167 _1048 2.35
4N -N,0N2 =2.12 .06 =~1le6H4 1.53 =Ne6T7 2.14
3109 -0,12 =1,61 .20 -=1.19 1.38 =N,41 1.93
27N -0De24 =1l.48 Cels -1.11 le22 =N.50 1.72
172 N34 =1.69 =0.02 -1.37 lef2 =1eNR 1.46
32 =0.3¢ =1,646 =0,12 -1.37 NeBR1 =1,39 1.18
1 -N, 24 -4 90 =0, 14 -N,75 Na03 -Ne57 .93

V COMPONENT (mssgr) | Reproduced from

LEVEL(M)  GPAC N1FF GPAC NIFF LPAC DIFF GPAC

GFO 19.51 N, 02 19.50 0.71 17.17 C.ON 17,17
1011 19,79 .32 19.23 1.76 12,16 263 16480
9N 16,62 317 1R.47 2.N2 1,00 .84 17.26
#1n 19.41 2.97 17.44 2.00 17.84 1.95 17,27
7392 19,15 273 18,27 1.95 17.63 4,N2 17.13
610 18. 84 2.46  1R.N05 le65 17.3° 4,05 16,93
507 18.52 1.2 17.76 e 17.07 3.88 16.66
490 18.1" Ne57 17,39 =0.15 16,70 3.N5 16632
330 17.57 =N, 12 16,91 =N.79 1h.24 2.21 15.88
2731 1614 N2 1623 =C0436 15.58 1.99 15.25
170 15.67 N.93 15,08 fe38 14.50 2,02 14.20

3? 13.62 l1e92 13.14 less 12,69 2¢57 12444

a llooov 1’075,. 100()0 2019 100"‘1 3.‘.’. 10021

20

best available copy.

DIFF
N0.00
2.23
3.10
3.38
3.3
3.60
347
2.67
1.85
le66
l1.72
2e32
2.91



CASE VI-A GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 833, 836. 907. 908.
INTERVAL 12, 0CHR 12.00HR 6.00HR 6. 00HR

AIR TEMPERATURE (DEG C)

LEVEL{M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1020 16412 0.01 16.84 N.73 15.00 0.00 15.38 0.138
900 16.20 ~0,78 16.83 -0.15 15.35 N.01 15.64 0.30
8Nno 1625 =1.61 1682 =1.04 15,60 -0.08 15.85 0.17
700 1621 =2.52 1674 =1.99 15.76 -=-0.25 15.98 -=0.03
60N 16.16 =3.43 16,67 =2.92 15.87 =-0.48 16.08 =0.27
53¢ 16615 =4,31 1665 =3.81 16.03 =-0.66 16.23 =0.46
400 1611 =5.18 16459 =4,70 16,17 -1.41 16.36 =1.22
300 16,06 =603 16452 =5.57 16.34 -2.01 16.52 -1.83
200 16.01 =6.89 16.45 =6.45 16.58 =-2.62 16.76 =2.44%
lf") 15.86 "7.8‘0 16028 -7.42 16087 "3.0% 17.“3 "2.92
32 15662 =8.65 16401 =8426 17.30 =3,50 17.46 =3.34

8 1539 =9,15 15,75 =8.79 17.90 -3.42 18.05 =3.27

2 15011 -G, 49 15,44 -9016 18046 "3008 18061 —-2.93

0 14,20 XXXX 14,42 XXXX 20437 XXXX 20.51 XXXX

VAPOR PRESSURE (MB)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 11.68 265 11.38 2.35 8.10 1.78 8.09 1.77
900 12.07 2.94 11,81 2.68 8455 1.89 8e54 1.88
800 12.35 3,12 12.10 2.87 8.85 1.83 8,82 1.80
700 12,59 3,26 12.33 3.00 9.09 l1.71 9.07 1.69
690 12.78 3.33 12.54 3,09 9.29 1.54 9.27 1.52
500 13.01 3.26 10.77 1. 02 9.54 1.34 9.52 le32
490 13.18 3.13 12.94 2.89 9.72 1.06 9,70 l1.04
300 13.36 3.01 13.13 2.78 9.95 0.83 9.93 0.81
290 13.56 2,91 13.34 2,69 10.19 0.66 10.17 0.64
100 13.68 273 13,46 2,51 10.41 0.49 10440 0.48
32 13.87 2,71 13.67 2.51 10.79 0.58 10.78 0.57

8 13.93 2,69 12.73 2,49 11.11 0.79 11l.11 0.79

2 13.98 273 13.80 2¢55 11.43 1,09 1ll.44 1.10

0 14.16 XXXX 14,02 XXXX 12.51 XXXX 12.56 XXXX

21
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CASE VI-A GPAC QUTPUT OATA

MISCELLANEOUS VARTABLES

TAPE NO. 833, 836, 907.
INTERVAL 12.00HR 12.00HR 6.00HR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC NIEF GPAC DIFF GPAC DIFF
0.000 16.42 =3.77 16.55 -3.64 16.82 ~1.66
-0.125 16,97 =-1.60 16.N1 =1.%6 15.33 <0.18
-0.250 15.27 -0.31 15.27 -0.31 15,24 0,10
-1.000 14,07 -0,04 114,97 -0.74 14,08 0.00
-2.0C0 13,53 n,00 13,83 N.00 13.573 c.00

WIND SPEED (M/SEC)
LEVEL (MY GPAC DIFF GPAC DIFF GPAC DIFF
8¢ 11.52 XXXX 1le15 XXXX 10.90 XX XX
8 11.09 277 1C. 70 2.38 10.43 3.03
2 B.50 1. 84 8.20 1.54 8.06 3.10
SURFACE ENERGY TERMS (LY/SEC)IX1000

PARAMETER GPAC NDIFF GPAC DIFF GPAC NIFF

S(D) n.n1\ 0.01 0.01 0.C1 17.04 0.44
R{N) -2.08 XXXX =2.08 XXXX 10413 XXX X
Q(C,0) -2.21 XX XX -—-2.39 XXXX 4.57 X XXX
QUE,0) 0,715 XX XX C.9n X XXX 4,53 X XXX
Q(5,0) -0.63 XXXX =-04,61 X XXX 1.02 XX XX

SURFACE SHEAR STRESS (DVYNES/CM SQIX10

PARAMETER GPAC DIFF GPAC DIFF GPACL DIFF
TAU 557 XX XX 5657 XXXX 5457 XXX

INTEGRATED EVAPOTRANSPIRATION (GM/CM SQIXx1O0N

PARAMETFER GPAC DI1FF GPAC DIFF GPAC DIFF
€ 22450 XXXX 23,10 XXxX 11.4Q0 X XXX

2?2

908.
6. 00HR
GPAC DIFF
16.86 ~1.62
15.33 -0.18
15.24 0.10
14.53 -0.03
14.10 0.02
13.54 0.01
GPAC DIFF
10,73 XXXX
10.25 2.85
7.92 296
GPAC DIFF
17.05 0.45
10.10 XX XX
Lo&? XXXX
4,60 XXX X
1.05 XXX X
GPAC DIFF
5,57 XX XX
GPAC OIFF
12.10 XXXX

[P ] o
P el
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. CASE VI-A GPAC QUTPUT DATA

VELOCITY COMPONENTS

K(CM SQ/SFC) 21209 21234 208139 20839
TAPE NO. 911, 912. 915, 916.
INTER\ AL 2. 00HR 2.N0OHR 1.00HR 1. 00HR

o e m———_ - Pa—

t) COMPONENT (M/SEC) z

LEVEL(M) GPAC DIFF GPAC DIFF GPAC CIFF GPAC OIFF

GCEo 11.25 0.00 11.25 0,00 9.85 =0.01 9,86 n.00

H 1000 gols —2080 804% 0053 6.“7 -l.Sl 8.64 0.66
! 3500 4.69 -2.92 5.65 =1.95 595 =-1.49 6,42 =1.03
: 800 4,39 =2.90 4.85 =2,44 5,589 =1.3% 5,76 =1.19
] 700 4.14 -2.81 4,42 =2.,53 8 ~1l.15 5.36 -1,07
' 600 3.92 -2.68 4.17 -2.48 5.01 -0.93 5.05 -0.89
! 500 3.7% -2,.59 3.85 =2.44 4,74 =0,69 4.77 =0.66
i 490 3.49 -3,16 3.61 =3.05 4.48 N.38 4,49 02,139
i 3090 1.29 -4.23 3,35 -4.13 4.19 Nal4 4,20 0.15
ﬁ 200 3,00 -2.30 3.07 -2.23 3.87 -2.59 3,88 -2,57
3 100 2.6‘0 “0.91 207“ -0.8"\ 30‘02 0032 30‘02 0032
32 2.20 =-0.23 2.24 =-0.19 2.86 l.16 2.86 1.16

8 1.7% 0, 50 1.78 Ne512 227 1.47 2.28 1.48

V COMPONENT (M/SEC)

LEVEL(M) GPAC NIFF G acC NIFF GPAC DIFF GPAC OIFF

GEN 17.28 N.N0 17.28 0.00 18.79 N.01 18.79 0.N0
100C 14,93 -N,59 15.74 0.16 14,32 -1.13 15,63 0.18
900 15.49 -0,55 15.68 =0,36 15.01 -0.97 15,26 =0.72
8NN 15059 —n.Ql 15-69 —nogl lq-3l ‘lala 15040 “1-09
700 15.54 -1.46 15,60 -l1.40 15,41 =-1.57 15.46 =1.52 .
6CcC 15.42 =-2.06 15.46 -2.02 15.41 =2.09 15,43 =2,07
570 15,22 -2.72 1%.25 =2.69 1%.29 =2.85 15.31 =-2,84
40N 14.95 -4,51 14,98 <-4.48 15,09 -4,31 15.10 -4.29
300 14.59 -4.,76 14.h0 <=4475 14.77 -5.,18 14.78 -~-5,.17
200N 14.02 -1.68 14.08 =166 14,24 <-64.,66 14,24 =4,65
1734 13.n7 Nn.09 13.08 0.10 13.29 -1.01 13.29 -~-1,71

32 11.44 Nedl 11445 Ces2 11.63 1.28 11.63 1.28

8 9.3¢% 1. 49 9. 34 1.49 G.48 2.08 Q.48 2.04

i
23
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TAPE NQ.
INTERVAL

LEVEL(M)

1000
900
800
710
600
500
490
300
20C
100
12
8

2

¢

LEVEL (M)
1000
00
ann
130
670
500
400
il
200
100

32

8

2
0

CASE VI-A

GPAC OUTPUT DAY A

AIR TEITERATURE AND VAPQOR PRES SURE

91, 912, 915.
2+« O0HR 2+00HR 1.00+HR
AIR TEMPERATURE (DEG C)

GPAC DIFF GPAC OIFF GPACf DIFF
15.38 0. 46 15.47 055 15,50 N.37
15.26 0.07 15.32 013 15.62 0.'6
15022 -0-23 15.26 “Oolo 15061 "nolq
1513 -0.57 15,17 -0.53 15.53 =0.61
15,03 -0,9% 15.05 -0.92 15.38 -1.08
15.01 <123 15,02 =-1.22 15.32 -1,48
14.95 ~1.39 14,96 =1.368 15.20 -1.90
14.90 Coa0 14,91 D.41 15,09 =-1.78
14,86 l. 54 l14.88 1.56 14.95 0.20
14,79 1.19 14.81 1.21 14.74 1.69
i4.66 0.3 14.66 .38 14.37 1.39
14,66 —".0‘3 l‘nb? "’000{0 14.(‘8 1.01
14063 —”.24 14-6‘0 ‘0023 13.1‘3 0065
14.51 XX XX 14.652 XXXX 1267 xXXXX

VAPOR PRESSURE (MB)

GPAC DIFF GPAC DIFF GPAC DIFF
S5.70 1,20 5.66 1.106 .70 0.65
6.33 1. 31 6.31 i.29 565 1.04
6.66 1.11 6466 l.11 6,4 0.96
6.92 N, 84 6.91 0.83 6.4] 0.65
Tell 0. 0 7.10 Ne 49 6.76 O.44
7.33 N. 16 7,32 0.15 7.03 0,12
T.48 ~-0,2% T+48 =0.25 7.23 -0,27
T.67 -0,63 7.67 =C.63 TS =0,.65
T.R8 -0,90 7.817 =0.91 7.68 -0,92
8.03 -1,20 8.7 -1l.21 7.83 <1,23
8,31 -1l. 26 8.31 "1.2() 8.1 -1.,3N
805[0 “l.lb 8053 "l-l-, 8.}0 -10219
8.7 -0.96 €.76 -0,96 8449 ~—-1.0R8
o,5} XX XX 9. 51 XXXX Q.M XX XX

24

1

GPAC
15.53
15.64
1¢.62
15.53
15.39
15.32
15.20
15.08
14.95
14,73
14.36
14,08
13.75
12.67

GPAC
4.70
5.65
6.14
6.51
6. 76
7.03
T.23
T.645
T.67
7.84
Beli
8.31
8.49
9.09

916.
« COHR

DIFF
0,40
o.18
h,18
-0.61
-1 «07
-1,48
-IOQO
~1.79
0.20
1.68
1.01
0.65
XX XX

N

DIFF
0.65
1.04
0.96
0.75
Q.04
C.12
-N0.27
-0.65
~0.93
~1.22
"l.?("
-1.23
-1l.18
XXX X
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CASE VI-=A GPAC OUTPUT DATA

MISCELLANENUS VARIABLES

TAPE NO. 911. 912. 915. 916.
INTERVAL 2« N0HR 2.00HR 1,00HR 1.00HR

SOIL TEMPERATURF (DEG C) :

LEVEL(M) GPAC NDIFF GPAC OIFF GPAC DIFF GPAC OIFF 1
000 13,91 =-~0.04 13.91 -0.04 13,70 -0.,12 13,71 -0,11

-0.125 15,25 0,10 15%.26 0.11 15.37 0.06 15.36 0.05% i

-(.250 15,39 0,032 15.38 Ne02 15.42 -0.,00 15.42 -0,00 i

‘0.500 “05‘09 '0.0‘. 140‘0() “'0.0‘ 1"0"8 -0002 l"."q ‘Oonl

-2.C0nN 13,513 ".00 13,563 0.00 13,53 .07 13.54 C.0N1

WIND SPEED (M/SEC)

| LEVEL{M) GPAC NDIFF GpPaC DIFF GPAC DIFF GPAC DIFF
8°* 10.02 XXxX 10,03 XXXX 10425 XXXX 10.25 XXXX
8 9.51 le 56 9.51 1.56 .75 2.31 9.76 2.32
2 7.31 .18 7.31 1.18 T4 1.26 T.01 l1.26

SURFACF ENERGY TERMS (LY/SECIX1000

PARAMETER GPAC NIFF GPAC OIFF GPAC DIFF GPAC DIFF i

S(N) 6.48 N. 19 6.48 f.19 2421 0.21 2.19 0.19 ;
RANY 2465 XX XX 2456 XXXX =0D434 XXXX =N,36 XXXX :
Q(CyM -0.25 XXXX =0,25 XXXX =2e26 XXXX =2427 XXXX
Q{F,0N) 2.74 XX XX 2.79 XX XX 2.21 XXX X 2.21 XXX X
RIS ,0) 0.17 XX XX 017 XXXX =0.30 XXXx =-0,30 XX XX

SURFACE SHFAR STRESS (DYNES/CM SQIX10

{
1 PARAMETER GPAC  DIFF  GPAC  DIFF  GPAC  DIFF  GPAC  DIFF 1
i

fg TAay 4.66  XXXX  4a66  XXXX  4ebb  XXXX 4,66  XXXX ,
' INTEGRATED EVAPOTRAMSPIRATION (GH/CM SQ)IX100 |
PARAMETER GPAC  NIFF  GPAC  NDIFF  GPAC  ODIFF  GPAC  DIFF !

E 2060 XKXX  2.60  XAXX  L.l0  XXXX  1.20  XXXX |

= |
i

i

|

25




ROOT MPAN SQUARES OF THE DIFFERENCES BETWEEN
THE PRENICTED AND ORSERVED ATMDOSPHERIC COLUMNS

CASE VI~-A 12.00 HOUR

TAPE U v TCAIR) 3 T(SOIL)
NO. (M/SEC)H (M/SEC) (DEG C) (MB)  (DEG C)

RMS MASNITUDE 4.47 16.00 21.20 10.15 16.09
PERSIST DIFF .83 l.66 6.73 3,41 2.69
GPAC NIFF 8313, .23 2ela 5495 2.97 l.68
GPAC DIFt R3IG6. 1. 72 1.45 5.60 2.62 1.62
CASE VI-A 6.90 HUUR
TAPE 1 \Y YT(ALR) (3 T(SOIL)
NO. (M/SEC) (M/SEC)Y (DEG C) IMB) (DEGC C)
RMS MAGNTTUDE 5.10 13. 3¢ 18,13 8.68 15.30
PERSIST DIFF 3.17 2.28 4.23 1,71 1.85
GPAC DIFF ac7. l.67 3.16 2.09 l.30 O.bR
CPAC DIFF SC 8. l.00 2069 1.97 1.28 0.67
26
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ROOT MEAN SQUARES OF THE DIFFERENCFS RETVTWEEN

THF PREDICTED AN OBSERVED ATMOSPHERIC COLUMNS

RMS MAGNTI TUDE
PERSTST DIFF
GPAC DIFF
GPAC CIFF

oMS MAGNT TuDE
PERSIST DIiFF
GPAC DIFF
GPAC DItF

CASE VI-A
TAPF U
NU. (M/SEC)
6.68
C.96
S1l. 249
a1 2. 2. 16
CASF VvI-A
TAPE u
N (M/SEC)
5.94
1.n1
Y15, 22
Il 6. 1.1C

2.N00 HOUR
v T(AlR) 12
{M/SEC) (DEG O (MB)
16.03 15.03 TeT4
1.82 1.20 0.57
2.71 C.B4 0.96
2.1R N.84 N.95
1.00 HQUR
v T(ALIR]) 13
(M/7SECY (DES C) (MB)
16.50 15.21 7.52
1.77 0,18 0,28
2.67 1.14 N, 89
2.63 1.14 0.89

27

T(SOIL)
(DEG C)

14,44
0.15
n.05
0.05

T(SOtLL)
(DEC C)

14,46
0,09
0.06
n,05
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CASE vI-n TAPE LOG

TAPE FCST SM KMB8 SCG ADvV  GFEO REMARKS

NOe INY nA

922. 12.00 A " A N 0 0-MODIFICATION
923. 12.00 A v A N 1 N-MODIFICATION
9726, 6.00 A v A N 0 C-MODIFICAYION
327, 6,00 A " A N 1 O-MODIFICATION
9130, 2.00 A v A N 0 O-MODIFICATION
931. 2.00 A v A N 1 0-MODIFICATION
924, 1.00 A v A N 0 O-MODTFICATIUN
926, 1.0n A ' A N 1 D-MODIFICATION

28
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CASF vi-p INITVIAL CONDITIONS - D60OL
{PAGE 1 OF 2 PAGES)
SOIL PARAMETERS
LEVEL TEMP
(“ (0EG C)
C.000 23.12 LAMBDA
-0.12¢ 25653 MU/ LAMBDA
: 1/2
-0.250 25469 (MU X LAMBDA)
-0.500 24.0AK 200}
=1.N00 21.R% S0}
-2.000n 17.27 G
RADIATION PARAMETERS
LOCAL TIME = 0690
DELTA = 22.70 DEG
R X 10s = 1.55 DEG C/SEC
CLOUD CLASS= 2
€' (R} = 20.98 mMB
EPSTLON = C.950
PHI = 32.5 CEG
HURT ZONTAL GRADIENTS
LEVEL NE/DX NE/DY DT/DX
{v) (MB/100C~-k™) (DEG
200 -0.R2 -0.65 ~0.66
6" -0.R0 -N.40 -0, 76
1709 ~0.78 =N, 1% =N, 86

o e - kA Em SRR TP

il

15 JUNF 1962

3
0.59 CAL/CM
2
= 0.0037 CM /SEC
2 4 2
N.036 CAL /CM DEG SEC

DEG

= 2.0 CM
2
0.00N4 CAL/CM SEC MB
2
= 3500 CM SEC DEG/CAL

]

TURBINDITY = (.24
PST = 0,970
F(C)= 0,9C
ALREDD = Nn,25
L = 0,670
-1/72

N = N.,0360 MB
H = =91,N DEG

DY/oY
C/100-kM)

<0.6%4

-0.65

=-0.26h




CASE

LEVEL
()

1GCo
QNN
AN
7C0
600
500
N0
10
200
100
32
8

LEVEL
(M)

200
600

1000

Vi-n

WIND COMPONENTSS TEMPERATURE VAPQOR PRESSURE
U {M/SFC) v (DEG C) (MB3)
_().51') 80‘02 16.96 15081
=0.R5 9.00 17.64 1€.42
‘1'22 q.sl‘ lﬂo34 1700‘
~1.60 10,10 19,046 17.65
-?.05 100611 1907‘0 18.26
-2452 11.20 20,45 18,88
-5.19 12,50 2le 4 20,10
~5649N 11,41 2l.R1 20,46
_6.‘7“ 7oln ?C'“S 20.73
4,067 L3N 1,513 20.92
=2.7¢ Talr 19.39 20.98
AOVECTION TFRMS

-1 5
(SEC x 10 )

ALPHA() BETA(L) ALPHA(?2) BETA(2)
N.97 -1.08 0,49 1.66
N,90 -0.05 0.131 1.54
D8R4 N.95 N.13 letz

SURFACE CCNTNUR GRADIENTS
PREDICT [ON AZIMUTH MAGNITUDE
INTERVAL {DEG FROM NIRTH) (FY/10n=-KM)
(HR)

0 72.50 23,44
1 96.60 315.31
? 84,70 22.83
6 8l.20 27.70

12 84,90 37.44

INTT] AL COCNDITIONS - 0s00L

(PAGE 2 pDe PAGES)
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CASE VI-B COMPARTISON DATA FROM DALLAS (1 HOUR )

WIND COMPONENTS TEMPERATURE VAPCR PRESSURE
th {M/SEC) V (DEG C) (M8)
GEOD 1.62 13.34
1000 -0.70 B,28 17.15 15.85
900 -0,94 8.70 17.81 16.45
809 -1.20 9.15 18,49 17.06
70N ~-l.4Rr 9,60 19.16 17.65
ADC -1.73 10.01 19.84 18.25
5019 -2.0N1 10,49 20.51 *18B,86
470 =-2. 60 11.15 21.21 19.46
300 -3.60 1{ .54 21.86 2C .06
2006 -5,65 1035 21.50 20.43
139 -6. 0 5«70 19.95 20.72
32 -4, 55 2,15 20,14 20.92
“ "3*""7. Lu"(\ 2").42 20.98
2 XKXX X XXX 20450 21.00
n XX XX XXX XXX XX XX
SCIL YEMPERATURE (0EG C) WIND SPEEC (M/ScC)
C. 000 23.Nn0 8 3.36
-N. 125 2%.29 2 2.39
-Ce 250 25.58
-0.500 24,08 SURFACE SHEAR STRESS
-1.000 21.86 {DYNFS/CM SQ.)X10
-2.N00 17.217 TAY= XXX X

SURFACF ENFRGY TERMS LLY/SEC)X1000

S(ni= 6.50 QUEL0) = XXXX
RINI) = X XXX Q(S$,01)= XXXX
0(C,40)= XXXX

INTEGRATFD EVAPOTRANSPIRATICON (GM/CM SQ.1X10N

€= XX XX

21
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CASE

GEN
1000
909
gCo
700
6nc
500
40N
aor
200
172
32
3

2
0

SOTL TEMPFRATURE (DEG

C.0n0n
-N.125
~-N,250
-2.500
-1.000
-ZQ(‘O(‘I

vVIi-8

WIND COMPONENTS
U (m/307: o

-N,81
=N, 9%
‘10[8
-1, 39
-l1.60
~1.130
-2.01
-2.3%5
-3.65
..S.I,O
~5445
-6,7C
-3,175

XX XX

XX XX

S(D) =
RIN) =

QLG ,00)=

INTEGPATED

8,70
7,40
7:.50
T.60
T.70
780
7.9C
B.72
9.05
6.60
3.89
3.7C
31.05
YXXY
X XXX

23.71
25.10
25.48
24.09
21.85
17.27

(O

e © mwmwicetm e - wAear gt - - el
e e e e ——————— e n . amm o s v ot v SRS ‘M 3
H

ol

COMPARISON BATA FROM DALLAS { 2 HOUR )

TEMPERATURF VAPOR PRESSURE

(DEG C) (MR}
17.46 15.89
18.15 16.48
18,82 17,07
19.50 17.66
20.17 18.24
20.85 18.8¢
21 .55 19.43
21.84 20,02
20.75 2760
21.15 20,10
21.71 20.91
22.18 20.98
2233 21.00

XXXX XXXX

WIND SPFEL (M/SEC)

SURFACE SHEAR STRESS
(DYNFS/CM SQ.)X10
TAU= XXX X

SURKFACF FMERGY TERMS (LY/SEC)X1000

11040
XXXX
XXXX

RIEL0) = XXX X
Q(S»0)= XX XX

FVAOOTRANSP'RATINN (GM/CM SQ.) X100

XX XX

32
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CASE VI-A CCMPARI SON DATA FROM DALLAS t 6 HOUR )

WIND COMPONEMTS TEMPERATURE VAPOR PRESSURE
th (M/SECY V (DEG C) (M8}
GED -1062 10¢4‘0
1000 ~l.31 T.27 16. 04 16.06
S00 -leln 1.22 19.R3 6.59
00 0487 T7.20 20,61 17.14
719 =0.61 7.15 2le4an 17.68
600 -0.40 7.10 22.19 18,20
5719 -0,18 7.09 22.98 18.76
400 —r)c";q 700! ?3.R‘0 1003‘.
e =Ne5% 7.00 24, 86 19.86
201 -0.91 & .97 25.79 20.27
100 -0,R0 6.39 26,83 20.64
32 LY 5.10 27.81 20,88
3 -0.15 3.80 28,142 20.98
2 XX XX X XXX 2R.57 21.00
D XX XX X XXX XX XX XXXX
SOIL TEMPERATURE (DEG C) WIND SPEEN (M/SEC)
CeNNO 30,55 R 3.80
-0.125 25.584 2 3.10
-rf.250 25.13
-0,50n 24.06 SURFACE SHEAR STRESS
=-1.,000 21,89 {DYNES/CM SQ.)X10
-2.000 17,27 T Atl= XXXX

SURFACF FNERGY TERMS (LY/SEC)XiNO0D

SiD)= 22.20 Q(E,0)= XXX X
RI{N)= XX XX Q(S,0)= XX XX
QU ,0)= XXXX

INTEGRATFD EVAPOTRANSPIRATION (GM/CM SQ,)X100

E= XXXX

33
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i!ﬂamw
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; i
! CASE VI-B  COMPARISON DATA FROM DALLAS (12 MOUR } ]
| P
; i
§ i
t WIND COMPONENTS TEMPERATURE VAPOR PRESSURE .
g U (M/SFCY vV (DEG C) (MB) :
: . ]
i GEQ  -1.28 14.27 y
: 1000  -4,.09 7.70 21.06 16429 o
! 900  -3.91 7.66 21.89 16.76 Pl
; 10 -3.81 7.60 22,71 17.24 P
' 700 -3.70 7.58 23.55 17.71 ]
; €70  =3.60 7.51 24.137 18.18 o
: 500  =3,50 7.49 25.20 18466 '
300 -3.4" 7.31 27.07 19.61 {
230 =3,75 7.10 27.98 29.09
' 100 =3.70 6.53 28,95 20,55 ;
i 32 -3,25 5¢45 29.63 20,85 ;
| A =2.75 4,20 29.78 20.97 :
o 2 XX XX X X XX 29,80 21.00 i
0 XXXX X XXX XX XX XXXX 3
i
SOIL TEMPERATURE (DEG C) WIMD SPEED (M/SEC) %
f |
' -N.125% 28.41 2 2.33 ;
-C.250 25.57 j
-0.500 24.04 SURFACE SHEAR STRESS |
-1.m00 21.82 (DYNES/CM $Q.)X10 j
§ SURFACE ENERGY TERMS (LY/SEC}X1000 ]
S(D) = 1.80 QUE,N) = XXX X
RINY= YOX XX Q(S,N)= XXX X
é QiC,01= XXXX {
3 i
INTEGRATED EVAPOTRANSPIRATION (GM/CM SQ.)1X1CO ‘
€= XXXX :
1
.
b
34
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e e 1T e A AN FEATRS, TR T B SR

CASF vI-n GPAC OUTPUT DATA

'/
/
: VELOCITY COMPONENTS

‘ K(CM SO/SEC) 15334 14949 18264 18294

g TAPE NN, Q22, 923. 926, 927.
' INTERVAL 12. 20Hp 12.00HR 6+ 00HR 6+00HR

U COMPONENT (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF

GEO ~1.29 -0.01 -1.26 -0.01 =-1.62 0.00 -1.62 0.00

1000 T4e36 =0.47  -2.02 2,07  0.05  1.36 -0.73 0.%8

ana “5e72 -1.81 -4.39 -0.48 -1.02 .08 -1.25 -0.15

800 T6.25 =2.44 0 -5,27  -1.6456 -1.55 -0.68 -1.66 -0.79

709 ~6.58  -2.88 ~5.77 -2.07 -1.89 -1.2R -1.97 -].3e

: 600 “6e7T =317 ~6,06  -2,46 -2.13 -1.72 -2.18 -1.78

' 500 “6.89  -3.39 -6.26 -2.76 -2.30 -2,12 -2.35 -.17

| 400 =6.93 -3,53 ~6.36  -2,96 -2.43 -2.34 ~-2.40 -2.37

i 300 “6.91 ~3.52  -6.38 -2.98 2051 -~1.98 -2.86 _s.02

i 200 “6478  =3,03 -6.29 -2,54 -2,50 ~1.59 ~2.57 -1.,66

100 T6e%3 =2.73 -6.00 -2.30 -2.51 ~1.,71 -2.52 -1.72

A 32 =5.70 -2.45  -5.34  -2,00 -2.29 -1,89 ~2,3] -1.91

{ 8 The6B ~1.93 -4.38  -1.63 -1.95 -1.80 -1.96 -1.81
4

V CCMPONENT (M/SEC)

LEVEL (M) GPAC NIFF CPAC DIFF GPAC OIFE GPAC OIFF

GEN 14.27 -7,00 14.26 +n.01 1C. 44 0.01 10.44 .01
1000 10.6% 3, 24 12.63 4.913 TeM8 =-0,19 9.07 1.80
9nd 10,52 2.86 11.91 3.35 6.97 -0,25 7.79 057
800 10.16 256 10,43 2.82 6.81 -0,39 7.35 0.15
700 G.81 2,23 10,00 .42 6.62 =0,513 T.04 <=0,11
60-) Q.R". .99 Q. 64 2-13 Helts "0.66 6;7n -0032
s0p 9,15 1.67 .25 1.76 6.25 =0.84 6.54 -N.58%
400 8.82 l. 38 8,93 l1.49 .06 =0,97 6.30 -0,71
3non Be&?3 1.12 8,53 1.22 5.80 =1,2n 6.C4 =0,9¢
22¢C 798 1,88 8.07 C.97 5652 ~1.45 5.72 -1.25
100 T.32 Ne 79 7.39 0,86 5.10 -1.29 5.28 ~1.11

32 62 e 8BS 6. 39 N, 34 4.498 -0,62 4e63 =~0.47

8 Sel?3 N, 93 5.17 .97 3.74 =0.06 3.87 0.07

35

P . . _ com s amme s s s agmee bl

el i e~



—r

r———

CASE vI-p GPAC OUTPUT DATA

A'R TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 922, 9213, 926.
INTERVAL 12.00RR 12.00HR 6.00HR

AIR TEMPERATURE {DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF

927.
6+ 00HR

GPAC DIFF

19C0 25451 4.47 25,74 4.68 21.74 2.7 21.67 2.63
900 ?5.95 4.N6 26,10 4.21 22.38 2.55 22.33 2.50
8nn 26417 3.46 26,3) 3.60 22.an 2019 22,74 2.15
70C 26024 2¢69 26,34 2.79 23,04 l.66 23.,0) 1.61
610 26429 l.92 26,30 1.93 23,130 .11 23,28 1.03
500 26 36 lele 26,40 l.26 23.56 0.58 23,54 0.56
470 26439 N 23 26447 .31 23.81 -0.03 23.79 -~0,ns
309 26039 -1,68 (6,43 =059 24,10 <n,76 26.N7 -0,79
229 2604l -1,57 76,49 -1.49 24,49 3,39 24.47 ~1,32
100 26434 =2.81 28,42 2453 24.98 -},85 24.97 -~1.858

j2 26.15 =3.48 26,272 “3.41 25,76 -2,11 25.74 ~2,13
3 26,01 =3,77 26,06 =3.72 26,77 -1.6% 26,75 =~1,57
2 25. TR -4,N02 25,83 =3.97 27,117 -0.8n 21.75 -0.82
0 25.04 XXXx 25,(C8 XXXX 31471 XXXX 31,68 XXX X

VAPOR PRESSURE (M)

LEVFELIM) gGpac DIFF GPAC DIFF GPAC DIFF

GPAC OIFF

100 21,556 5.27 21.69 5.40  18.95 2.90 18.86 2.9%1
911 22421 S. 45 22,31 555 19.57 12.918 19.51 12.92
80n 22.67 .43 22,75 5.51 20,n3 2.89 19,97 2.83
70¢ 23.09 5.38 23,16 5.45 20,44 2.76 20.41 2.73
6arn 23,45 5.27 23,53 5.35 20,83 2.63 2n,.78 2.58
510 23,84 520 23,913 5.27 21.27 2.51 21.22 2.46
400 26,21 5. C8 24,27 5.14 21.65 2.34  21.61 2,30
399 24,59 4e98 24.65 5.0 22,11 2425 22.06 2.20
200 24.99 .90 25,07 4,98 22,61 2.34 22,57 230
161 25,37 “. 82 25,43 4,88 23,18 2.56 23,13 2.49

3/ ’5.81 4. 96 25,87 5.02 23,97 31.09 23,92 3.04
8 26,07 5. 10 26,156 5.1R 24,69 31.71 24.65 3.67
7 76.28 528  2¢.,37 5.37 5,43 4,63 25,138 4.3R8
C 76.98 XXXX 27,07 XXXX 28,372 XXX¥X 28,24 XX XX

36
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CASE VI-H GPAC

MISCELLANENUS VARIABLES

TAPE NO. 927, 9213,
INTERVAL 12.00KHR 12, 00HR 6
SOIL TEMPFRATURE (DEG C
LEVFLI(M) GPAC DOIFF GPAC DIFF  GPAC
0.000 27T.47 -1.49 27.48 -=-1l.48 27.31
-0.125% 26,31 -2,10 26.31 =2.10 25.317
-0,250 25,28 ~=0,29 25,27 -=-7%.30 2S5.32
-0.500 24.11 N 07 24.11 N.NT 24,11
-1.900 21.90 0.08 21.91 0,00 «BR
-2.000 17,23 0.01 17.28 0.1 1,27

WIND SPEFC (M/SEC)

LEVEL(M) GPAC  DOIFF GPAC ODIFF GPAC
9t 7.63 XX X X 7.50 XXX X 5.28
8 6.94 l.92 6.78 1.76 4,22
2 5.31 2.98 5.19 2.86 3,37
SURFACE ENERGY TERMS (LY/SEC
PARAMETER GPAC DIFF GPAC NIFF GPAC
S(0D} 2.13 N, 33 2.15 0.35 22.57
R(N) 0.03 XX XX O.04 XXXX 164,56
Q(C,9) “1.14 XXXX =113 XXXX  5.84
Q(E, D) 1.96 XX X X 1.86 XXX X 7.61
Q(S,M -0.69 XX XX =0.68 XXX X 1.27
SURFACE SHEAR STRESS (DYNES/CM
PARAMETER GPAC NI FF GPAC NIFF GPAC
YAU 1.54 X X X X 1.54 XXX X 1.56

INTFGRATED EVAPOTRANSPIRATION

PARAMETER GPAC DIFF GPAC DIFF GPAC
3 36.20 XXXX 36.20 XXXX l16.10
37
-

QUTPUT DATA

926.
+OCHR

)

DIFF
-3o2‘0
-0.,21

Oolq

N.05

0.n3
-0.0"

DIFF
XXX X
0.42
0.27

)X 1000

DIFF
0.37
XX XX
XXXX
XXXX
XX XX

SQixin

DIFF
XX XX

DIFF
XX XX

6

GPAC
27.29
25437
25.31
24.11
21.88
17.28

GPAC
5.37
434
3.46

GPAC
22.58
14.56

5.86

Tea3d

1.26

GPAC
l1.54

(GM/CM SQ)IX100

GPAC
16.190

e e i e S

-
f
1
!
{
E
1

927,
«00OHR

e

DIFF
-3.26
"0021

0.18

N.NS

N.N3

0.01

i o i il ral i h - 3.

DIFF
YYXX
.54
0.36
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DIFF
0. 38
XX XX
XX XX
XXX X
XX XX

AR a2 a Ak e

DIFF
XX XX

DIFF 1
X XXX '
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CASE VI-8

GPAC NUTPUT DATA

VELOCITY TOMPONENTS

K{C4 SQ/SEC) 16949 16954 171 79 1

TAPE NO. 9 3n. Q3]. 934,
INTERVAL 2+ O0HR 2.00HR 1.00HR 1

U COMPONENT (M/SEC)
LFVEL (M) GPAC DIFF cpPAC DIFF GPAC OIFF GPAC
GED) -0.81 -n, 00 -0,81 =0.00 1.62 N.0N l.62
1010 N.92 l1.87 -0.03 Ceal -C.29 N4l -0,18
ChI] -0.09 1.09 -=0.,3% Ca83 ~-1.11 -C.17 -1.13
309 -0.68 0. 71 -0.80 N.59 “-l.77 =-N,57 -1.78
LD -1.10 n,50 -1.18 0.42 =-2.31 -0.84 -2,32
enn -1.41 N.,39 =1.45% Cald® =2.74 =1,02 =-2,75
5¢0 -1.65 N.36 -1.68 f.33 -3.,10 =-1,09 =3,.11
400 -1.83 Nn,%2 -1.89% C.5" -3_,3R8 -N0,78 -=3,1238
3930 -1.97 l1.6R -1.98 l1.66 -3.%9 0,01 -3.59
2Nn -2.05 1.44 -2.06 3.43 -=-3,T71 2.24 -=3,71
100 -2.04 3. 41 -2.05 3.40 -3.68 2.41 =-3,6R8
32 -1.88 2482 -1.28 2+82 -3.36 1.19 -3.36
3 -1.58%8 2.17 -1.58 2.17 =2.8C C.25 -2.80
vV COMPONENT (M/SFEC)
LEVFL(M) GPAC NI FF GPAC DIFF GPAC DIFF GPAC
GED 8.7 -0,N0 B.69 =0.01 13.34 0.00 13.34
10n0 B,R% 1. 46 G.N4 1.64 S.16 N.B8 10,18
9N Q 9.44 .94 9. 54 2404 16,02 1.32 19,15
09 9.53 1.93 @.59 1.99 10,40 1.29% 10,44
700 9G4S 1. 75 Q.49 179 10.51 0.91 10,52
670 9.32 1. 52 9.35 1.55 10,49 0,48 10.50
510 Q9,12 1.22 9. 14 1.24 10,37 -0.12 19.38
4)0 8.88 0. 16 8. 89 Cal? 10,16 -0,99 17,17
390 FaB8 =0,o47 B.59 =C.4%6 9.87 -—1.67 9.87
2130 8.18 1. 58 8.19 .56 Q.44 -=-0,9] Q.44
170 T.56 3.67 7.57 3.6R R, 75 3.08 8.74
32 660 2.90 6. 60 2490 Te613 4,48 T.63
8 5443 2e 3R Seds 2439 6.74 4,84 6.23
38
-

hﬁu-u-n_-u-nn-* RSN T TS e -

7179
935,
+« DOHR

OIFF
0.00
Nn,52
-0019
-N.59
-0.B4
‘l.')?
-1010
-N.78
0.01
2.24
2.41
1.19
N.25

DIFF
0.n0
1.90
1.45
1.29
0.92
N, 49

-0,11

-“.QB

-l.67

—O.Ql
3.N4
4,48
4.84

b
|
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CASE vi-8 GPAC 0OUTPUT DATA

AlF TEMPERATURE AND VAPNR PR{ESSURE

TAPE NU), 9130. 931. 934. 935,
INTERVAL 2« DNHK 2.N0OHR 1.004R 1, 00HR

AIR TEMPCRATURE (DEG ()

LEVEL{M)Y GPAC PIFF GPAC DIFF GPAC DIFF GPAC DIFF

1072 18,91 1.45 1R,8R 1.42 17.94 0.79 17.94 0.79
91N 19.65 l.50 19.62 le47 19,00 1.19 19.00 l.19
800 20.03 121 20,92 1.20 19.56 1.07 19.57 1.08
70¢C 2%.19 D.69 20,17 Ce67T 19.84 0.68 19,84 0.68
6)0 20434 0.17 20,33 0.16 20.Nn5 0.21 20.05 N 21
510 20,51 =0,364 20,49 =7%.36 20,24 =0.27 20.24 =-0.27
40N ?0.62 "(‘.93 20.61 -(‘094 20.37 —nl"“" 20.37 -008‘0
300 20,77 =-1407 20.76 =-1.,08 20.49 =1.37 20.49 =1.37
200 2095 0,21 20.95 0.20 20.63 ~0.,87 20.63 -0.87
100 214,21 n.06 21.2n 0.05 20.75 0.8n 20,75 N.80

32 21.57 -0.14 21.57 -0.14 20,91 0.77 20.91 N,T7
! 22.16 -0,N02 22,16 -0,02 21.21 Ce?79 21.21 0.79
2 22.13 fe43 22.73 0.43 21.46 N.96 21.46 0.96
¢ 24.74 XX XX 24,74 XXX X 22.31 X XXX 22.31 XXX X

VAPDOR PRESSURE (MB)

LEVEL(M} GPAC NDIFF GPAC ODIFF GPAC DIFF GPAC DIFF

14520 17.01 .12 16.90 1.01 16.39 N.54 1¢&.45 0.60
aon 17.75 127 17.74 1.26 17,26 C.q1 17.29 N.84
800 18,19 le12 18,19 1.12 17.80 0O.7¢ 17.83 fT7
790 18,55 N. 83 1R.55 2.89 1R.2¢ 0.59 18.26 0.61
6500 18.87 0.63 18.35 0.61 18,61 0.36 18.62 0.37
50¢C 19.21 0,37 19,21 0.37 18.99 0.13 19,00 0.14
400 19.51 N. 08 19,50 0.07 19.30 -0.,16 19,31 -0.15
300 19,84 -0.18 19,83 =-0.19 19.64 -0.42 19,64 =-0.42
29090 20,19 =0.21 20.19 -0.21 19.99 -N.44 19.99 =144
1NN 20.52 =0,18 20.52 =N.18 20,30 -0.42 20.30 -0.42

12 20.94 0.07 20.99 0.08 20.67 =-0.25 20,68 -0,24
f 21.35 Ne 35 21.34 0.36 20,91 =0.07 20.91 =-0.Nn7
2 21.68 Ne 68 214,68 C.68 21.12 012 21.12 .12
n 22.90 XXXK 22,90 XXXx 21.83 Xxxx 21.,€% XXX X
39
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: TAPE NO ., q3n, 93y, 914,

| INTERVAL 2. DOHK 2.00HR 1.00HR 1

[
SOIL TEMPFRATURE (DEG C)

LEVEL(MY GPAC NIFF GPAC DIFF GPAC NDIFF GPAC

C.000 23,45 =0,26 23,46 =0,2% 23.03 N.03 23.03

-N.125 29.21 C.11 258,21 0.1l 2%.37 0,08 29,37

-0e250  25.55 N.07 29.55 CeDT 25.63 N.05 25.63

-N.500 24.09 0,00 24,09 0.00 264,08 =0,00 24 .08

-1.000  21.87 0,02 21,97 C.n2 21.27 0.02 21.87

")..'\0’1 17.2R r‘.()l 17.28 Oo(‘l 17027 ’Olr)(‘ ‘7.28

WIND SPEFOD (MFASEC)

LEVEL(M)Y GPAC PYIFF GPAC DIFF GPAC OLFF GPAC

3 6449 XX XX 649 XXXX T7.54 X X XX 7¢54

8 S.66 N, B3 9.617 N.RG 684 3.48 6.813

2 4,42 3, 24 Ge62 3.24 5.28 2.89 5,24

SURFACE ENFRGY TERMS (LY/SEC)IX1009

PARAMETER GPAC NYFF GPAC DifFF GPAC NDIFEF GPAC

S(D) 11.59 0. 19 11.55 0.15 6.66 N.17 6.67

NN 6,74 X X XX 6,72 X XXX 3.26 X X XX 3.26

WiC,D) 3,10 XX XX 3.10 XXX X leM XX X X 1.40

QlFN) 3,26 XX XX 3.25 XXX X 2.06 X XXX 2.N6

RS, N) 0.37 XX XX C.37 XXXX —~0,20 XXXK =0,29

SURFACE SHEAR STRFESS (DYNES/CM SQIX1D
PARAMETER GPAC NDIFF GPAC NIFF GPAC DIFF GPAC
TAU 2.59 XX XX 2.59 X X X X 2.59 XX XX 2.59
INTEGRATFD FVAPNTRANSPIRATION (GM/CM SQYIXIOD
PARAMETER GPAC DIFF GPAC NIFF GPAC DIFF GPAC
€ 2.2N XX XX 2440 X XXX 0.RN XX XX 0.80
4N
b
. CBER————
h———-—— - e

CASE VI-R GPAC OQUTPUT DATA

MISCELLANENUS VARTABLFS

9135,
« ODHR

OUFF
0.03
N0.08
N.05
-0.00
n.02
N.01

DIFF
XX XX
3.47
2.89

OIFF
0.17
XXX X
XXX X
XXXX
XX XX

NIFF
XX X X

DIFF
XX XX

€

PR
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W s P
ROOT MEAN SQUARES OF THE OIFFERENCES BETWEEN
THE PREDICTED AND OBSERVED ATMOSPHERIC COLUMNS
CASE vI-8 12.00 HOUR
TAPE u v T(AIR) € TISOIL)
NO. (M/SECY (M/SEC) (DEG C) (MB) (DEG C)
RMS MAGNT TUDF .46 7.84 26,18 19.07 264,67
PERSISY DIFF 2.23 3.10 6.40 0.29 2.66
GPAC DIFF q22. 2464 1.82 2.95 5.17 1.06
GPAC DIFF Q2 3. 217 2422 2.99 5.25 1.06
CASE VI-B 6.00 HOUR
TAPE U ' TCALIR) . € T(SO!IL)
NO. {M/SEC) (M/SEC) (DEG C) {MB) (DEG C)
RMS MAGNITUDE 0.,R2 7.0% 24.213 18.63 24,41
PERSIST DIFF 3.36 3.32 4e63 284 3.04
GPAC DIFF Q26 1.60 n,179 1.67 4.57 1.33
GPAC DIFF 327, 1.6n 0. 80 l.66 4573 1.34
41
N A A ="




M o

- e " 12 b e O IR TP

RODT MEAN SQUARES NF THE DIFFERENCES BETWEEN
THD PRENICTED AND QRSERVED ATMOSPHERIC COLUMNS

CASF vI-8 200 HOUR

TAPF U v TEALR) E T(sarmn)
NQO. (M/SEC) (M/SEC) (DEG C) {MR) (DEG C)

RMS MAGNI TUNE 3.16 T.16 2055 19.13 23.08
PERSIST DIFF N. R4 2.5 le14 0.05 D.31
GPAC DIFF 930. 1.96 1.90 0C.82 0.69 D12
GPAC NIFF 931. 1.74 1.93 0.81 N, 67 D.12
CASE VvI-8 1.00 HNUR
TAPF u v T(AIR) t T(SOIL}

N, (M/SEC) (M/SECY (DEG CY  (MB) (DEG C)

RMS MAGNITUOE 3.24 9.27 19.93 19.113 23,02
PERSISTYT DIFF Ne63 N, 71 N,4an 0,02 Nn,12
GPAC DIFF 934, l1.12 ?.19 ~", 87 0e 65 0,04
GPAC DIFF 915, 1.13 2.25 C.87 C. a7 N0.04

42
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TAPE
NO .

857.
858,
940.
941.
44 .
945,
948,
949,

FCST
INT

12.00
12.00
6400
6.00
2.00
2.00
1.00
1;"0

SM

>>» > P> D

CASE vIl-aA

KMB
ce

<c << Cc<CC<C

SCG

>D>>D>DBDDD

TAPE LOG
ADV GEO
N 0
N |
N 0
N 1
N 0
N |
N 0
N 1

¢3

REMARKS

D-MODIFICAT]ION
D-MOOIFICATION
D-MODIFICATION
0D-MODIFICATION
D-MOOIFICATION
O-MODIFICATION
D-MODIFICAYION
D-MODIFICATION

e

i,

I il

!
i
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CASE VII-A INITIAL CONDITIONS - 180C
(PAGE 1 OF 2 PAGES)

SOIL PARAMFTERS

LEVEL TEMP
(M) (DEG C)
0.000 12.30 LAMBDA
0.125 14,22 MU/LAMBDA
1/2
N4259 15.00 {MU X LAMBDA)
7.50N 16,62 210)
1.000 19.06 S(0)
2.009 2/he38 G
RADIATIGN PARAMETERS
LOCAL TIME = 1RNC
DFELTA = ~1A.N0 DEG
R X lﬁq = l.04 DEG C/SFC

CLouUL CLASS= 1

L 15 NOVEMBER 1961

k]
= 0,59 CAL/CM  OEG
2
= 0,0037 CM /SEC
2 b 2
0.n36 CAL /CM DCG SEC

= 2.0 CM
2
= 0,000&6 CAL/CM SEC M8
2
= 3500 (M SEC DFG/CAL

TURKIOITY = 0.2C
PSI = 1.N22
F(CY= 1,00

ALBEDO = 0.25

£ (9) = b.M3 MR M = 0,620
' -1/2
t FPSILON = C.950 N = 0.0415 MR
! PHI = 37.5 DEG H = 9N,0 DEG
L
i
H
;- HCRI ZONTAL GRADIENTS
g LEVFL NE/DX DE/DY DT/DX nT/0v
: (M) (MB/100-KM) (NDEG C/100~KM)
i
1 20n 1.10 .39 0,58 -0.84
%
: 6ne 0. 60 .59 1.13 0459
g
;. 1000 A 10 0.80C 1,680 -0.94
1
; ”
L
hit . -7 A

T "

-
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CASE VII-A INITIAL CCNDITIONS - 1800L 15 NOVEMBER 1961
{PAGE 2 OF 2 PAGES)

LEVEL WINDG COMPONENTS TEMPERATURE VAPOR PRESSURE
(M) U (M/SEC) (DEG C) {MB)
1000 16.81 3,32 3,75 4,28
300 16.38 3.43 4,73 L4406
800 15,90 3. 54 5. T1 4.64
700 15.49 3,65 6.70 4.80
6C0 15.03 3. 76 7.69 4,98
500 14,60 3.88 B.67 5.16
400 14,10 3.98 9.65 5.34
300 13.49 4.10 10.54 5.52
200 12.45 4,19 11.32 5. 70
100 10,31 3. 94 11.85 5.87
32 645 295 11.40 5.98
8 3,80 1.7¢ 10.95 6,N3

ADVECTION TERMS
-1 5
(SEC X 10 )

LEVEL ALPHAC(L) BETA(L) ALPHA(2) BETA(2)
(M)
200 2.91 2.53 0.00 1.28
&ne : 2. 66 3.25 .00 2.14
1000 2.14 3.97 0.00 3,00

SURFACE CONTOUR GRADIENTS

PREDICTION A2 IMUTH MAGNITUDE
INTERVAL {DEG FRCM NORTH) {FT/100-KM)
{(HR)

O 180.50 34,65

1 174,90 41,09

? 168,40 43,83

6 186.00 SO.R3

12 248,90 52496
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CASE VII-A COMPARISON DATA FROM DALLAS ( 1 HOUR ) ]
:
3
i WIND COMPONENTS TEMPERATURE VAPNOR PRESSURE ;
; U (M/SEC) V (DEG C) (MB) ;
l
GEO  15.54 1.39 i
1090 16,20 1.53 4.04 4,36 ]
k ang 15,80 1.65 5,02 4,54 !
800  15.39 1.78 6o O1 4.71
700 14.96 1.89 7.00 4.86
600  14.56 2.00 8.00 5,04
500 14,25 2.'0 9.00 5.20 1
400 14,45 2.21 9.95 5.38 1
300 14.72 2.50 10.72 5455 i
200 14,10 3,130 11.72 5.72 {
N0 11.15 4,20 11.25 5.88 ;
32 6.10 3.75 10.47 5.99 ]
8 2.70 le50 9.94 6.04 p
- 2 X X X X X X X X 9,75 6.05 %
n XXX XXXX XX XX XXXX g
. SOIL TEMPERATURE (DEG C) WIND SPEED (M/SEC) i
C.N00 11.70 8 3.09 ;
-0.125 14.15 2 0.71 4
~C.250 15,02
-0.50N 16460 SURFACE SHEAR STRESS
-1.GN0 19,96 {OYNES/CM SQ.)X10
-2.000 24,38 TAU= XXX X

SURFACE ENERGY TERMS (LY/SFCIX1000

. e S A it toin it

Stu = C.ﬂﬁ Q(Ey0’= XXXX
R(N) = XX XX QIS,0) = XXX X
QUC 0= XX XX
INTEGRATED EVAPGTYRAMSPIRATION (GM/CM SQ.)X100
fF= XXXX j
4
]
b
L6

e e e




IR e - - e e e A ERPDERY
: CASE VIT-A COMPARISON DATA FROM DALLAS ( 2 HOUR 1}
;;
{ WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
i U (M/SEC) V (DEG C) (MB)
i GEQ  16.36 3.6
; 1000 16,18 n.7s 4,29 4445
b 900  16.13 1.30 5,22 4.61
: f00 15.92 1.87 6.15 4,78
! 700 15.80 2446 7.08 4.92
: 600 15,69 3,00 R. 00 5.10
500 15.58 31.55 8.96 5.25
400 15,40 4,10 9.89 5.42
300 14,47 4,60 10.56 $.58
2790 12.70 5.13 11.16 5.74
: 100 9,845 5.63 11.41 5.90
H 32 5455 .25 10.63 ¢ .00
. ) 2.70 2.35 10,0R 6.05
: 2 XX XX X XXX I+ RS 6.06
0 XXXX X XXX XX XX XXXX
: SCIL TEMPERATURE (NEG C) WIND SPEED (M/SEC!
£ C.000 11.45 8 3,58
- "(‘012" 13.QQ 2 1142
-C.250 15,02
-N,500 16.58 SURFACE SHEAR STRESS
~1.000 19.05 (DYNES/CM S, 1X10
=2, 000 244,78 TAl= XXX X

SURFACE FNERGY TERMS (LY/SFCYX1D00

Stoy = 0.00 Q(F,0)= XXX X
R(N})= XX XX C(s$,0)= XXX X
Q(C,01= X XXX

INTEGPATED FYAPOTRANSPIRATION (GM/CM SQ.5Xx1NO

€= XXXX

47
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CASE VII-A COMPARISON OATA FPOM DALLAS ( 6 HOUR )
|
WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
t U (M/SEC) V (CEG C) (MB) 1
i GEO 19,26  =-2.09
1006 1N, 43 —5,00 4.80 4.79
q00 10,29 -5,30 5.40 4.92
RON 1,13 -4.53 6.02 5.N5%
700 9.99 ~3,30 6.63 S.17 i
; 600 9,84 -3.10 7.25 5.33
590 9,80 -2.40 7.85% 5.43
400 10,09 -1.70 Bo46 5¢57
300 llon() -G.Qr’ qol" 5.70
200 11,68 N.16 9,73 5.83 {
101 IlL. 0 2.65% 9,99 5.96 ;
32 7.7°0 3.50 9,513 6 .04 b
‘ 8 4o hD 2.15 9,07 698 1
HE 2 XY XX X XXX 8,13 609 i
G XX XX XXXX XX XX XX XX )
SOIL TEMPERATURE {DEG C} WIND SPEED (M/SEC) i
C.N0N 10.32 8 5.08 i
-0.125 13.34 2 2.87 1
=C.250 14.61
~C. 500 16.57 SURFACE SHFAR STRESS
-1.,00n 19.04 (DYNES/CM SQ.1Xx10
-2.,000 24,38 TAU= XXX X

SURFACE ENERGY TERMS {(LY/SEC)X1000

S(D)V= C.00 Q(E,0) = XXX X
R(N) = XX XX QIS0 = XXX X
NG 0= XXX X

INTEGRATFD FVAPGTRANSPIRATION (GM/CM SQ.) X100

f= XXXX

48
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CASE VII-A COMPARISGCN DATA FROM DALLAS (12 HOUR )

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
J {M/SEC) V (DEC C) (MB)
GEO 7.31 -18,.79
1000 9.,n) -17.05 3.45 S.30
900 9.18 -16.49 2.83 537
80¢C 9.138 -15.90 2.30 5.45
700 9.58 -15.30 1.90 S5.54%
6CC 9.78 -14,70 1.77 Se.67
5100 9,98 -14,12 1.9n 5.70
400 1N.19 -13.43 2.35 5.79
300 10.3¢C -12.4R 3.15 5.88
200 9,90 ~1l.20 4.05 5.96
100 R.75 -8,77 4,15 6.05
32 6.35 4,90 4,85 6.10
R 3.40 -2.00 4,19 6.13
2 X XXX X XXX 4,176 6,14
] XX XX X XXX XX XX XXXX
SOIL TEMPERATURE (NEG C) WIND SPEED (M/SEC)
C.C0N 9.20 f 3.94
-0.125 12.49 2 1.80
"002‘)0 1‘0.c7"
-0,500 16,80 SURFACE SHEAR STRESS

-1.000 19.02 (DYNES/CM SQ.)Xx1N
-2.00nN 24.38 TAuUs= XX XX

SURFACE FNERGY TERMS (LY/SEC)X1000

S(D)= c.00 QLEL,0)= XXX X
R{MN)= XX XX Q(sS,0) = XXX X
QUC,0)= X XXX

INTECRATED EVAPOTRANSPIRATION (GM/CM SQ.)x10N0

E= XXXX
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K(CM SQ/SEC)

TAPE NO.
INTERVAL

LEVEL (M}

GFN
1000
300
800
0N
60N
510
40N
3NN
200
100
32

q

LEVEL (M)

GED
jenn
Q0N
30
703
eQC
500N
409
nrn
20N
120
32
g

CASE VvII-A

VELOCITY COMPONENTS

GPAC NUTPUT DATA

19494 18951 16409
857. 858, 940,
12.00HR 12.00HR 6.00HR

1} COMPONENT (M/SEC)
GPAC DIFF GPAC OIfF GPAC DIFF
7.29 =n.02 7.29 -0.02 19.26 0.00
12.66 3. €6 8.26 =-0.74 11.49 1.06
12.97 1.79 10.94 1.76 1Y.47 1.18
13.06 3,60 11.75 2.37 11.38 1.25
13.04 3,46 12.09 2.51 11.22 1.23
12.97 3.19 12.23 2.45 11.04 1.20
12.84 2.86 12.23 2.25 10.82 1.02
12.65 2. 46 12.14 1.95 10.56 0.47
17235 «08 11.95 1.65 10,22 =-0.77
11.26 2.51 10.95 2,20 9.08 -1.92
9,63 3.58 9.67 3.%32 7.91 0,22
.1t 4o 71 7.91 4,51 6.42 1.82
v COMPONENT (M/SEC)

GPAC OIFF GPAC DIFF GPAC OIFF
-18.,81 -0n,0? -18.,81 =-0,0? =2.09 =0.00
-7.71 9,36 -11.74 5.31 6.01 12.01
—7.46 Q.05 =-T.83 8.66  6£.01 11.31
-7.20 R, 69 =7.02 .88 6.01 1N.54
~-6.99 R, 31 =-6,68 R.62 5.07 Q.77
-6.76 Te94 -—6.43 8,21 5.96 .06
-6.54 7.58 ~-6.19 7.93 5.92 8.32
-6,29 Tole -5.95 7,48 S.87 T.57
-b,N2 6.45 —5,.1C 6.78 S5.7TR 6.63
=5.60 553 -5.35 5.85 S.66 557
~-6.15 3,62 -4.86 3,91 St 2.77
—4h.4) N, 49 ~4,1¢ Q¢ T4 4,85 1.35
-3.55 =1.55 =-3.35 =1.35 4.00C 1.85

50

16244
941.
6.,00HR
GPAC DIFF
19.26 n.n1
14.01 3.658
11.54 1.25
11.16 1.03
10,99 1.00
10.84 1.00
10,64 .84
10.41 0,32
10,10 =0.9Q0
g.68 =2.,00
ch7 -7003
T.83 0.13
6.16 1.76
GPAC DIFF
-2.09 =0,00
1,24 T.26
H.48 aQ,78
5,21 I
S.4R 9,28
5.61 B.72
5.67 8.07
5.67 7.37
5.63 6.48
5.54 S.38
He 32 2.68
4.78 1.28
3.95 1.R0

s i &
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CASC VII-a GPAC QUTPUT DATA 1
AIR TEMPERATURE AND VAPOR PRESSURE
TAPE NO. 857. 858. 940, 941, :
IMTERVAL 12, 0NHR 12.0CHR 6. O0OHR 6+ 00NHR :
AIR TEMPERATURE (DEG C)
LEVEL (M) GPAC NIFF GPAC NIFF GPAC DIFF GPAC OLFF
1000 0.43 =3,02 0.64 =2.81 4.90 0.10 4.36 =N_46
ann 0.61 =2,22 0.79 =2.04 5.15 «~0.25 4,79 -0.61 i
ann ND.74 -1.56 0.88 -1.642 5.28 =0,74 .02 =-1.00 ]
700 0-76 -1014 O.QO —1.00 5028 "1035 5008 —1.55 }
6‘)0 0.77 —1-00 0.90 -0007 5026 -1099 50‘1 -2.110
50n N.82 =1.08 0.95 =0.95 S.79 ~2.56 5,16 =2.69
40N Nn,g2 =1,53 0.95 =-1.4n 5.25 -3,21 5.13 -3,33 ;
350 N.83 =-2,32 0.95 =-2.20 $.21 -3.,93 5,11 =-4,03 i
201 0.R2 =3,23 0,93 =-3,12 S.14 -4,59 5.05 =4.,68 1
10C N.77 -1.98 0.99 =3.86 5.01 -4.94 4.92 =5.03 !
32 V.61 —4e24 0,73 =~4.12 4.6B =6,85 4,61 =4,92 %
A 051 —4,28 0,63 =-4.lb 4,46 -4.63 4,40 =4.69 ]
2 0.“' "“-42 0."7 -‘0029 ".17 “(0.66 ‘0-11 "‘0072 i
n -n,21 Xxxx =0.,06 XXX X 3,21 X XXX 3,16 XXX X {
i
VAPOR PRESSURE (MB) ]
LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF )
19N0 3,56 =-1.74 4,02 -1.28 3,67 -1.12 3.88 -0.91 '
900 3.43 -1.94 3.81 =-1.56 3.69 <-1.23 3,82 ~1.10
ann 3,39 -2.06 3,72 -1.73 3,72 -1.32 3.R3  -1.22 j
70\” 3.39 -?ols 3.70 -10Q4 3078 -1.3q 3.97 -1030 4
600 2,37 =2.130 3.68 -1,99 3,82 -1.51 31,R9  -1,46 ;
500 3,42 =-2.28 3.72 -1.98 3,92 -1.51 3,99 -1.46 1
400 3,44 ~2.35% 3,72 =-2.07 3,97 -1,60 4.04 =-1,53
379 2,49 -=2,39 3,77 -2.11 4,06 -1.64 412 -1.58
290 3,55 -2,41 3,84 =2.12 4.18 =1.65 4,23 =1,60
101 1,58 -2.47 3.86 -2.19 4.26 =-1.70 4.31 ~1.65
32 3,72 -2.38 3.98 -2.12 4,66 -1.60 4.48 =1,.56 |
8 3,78 =2.3%5 4.04 <=2.073 4,54 ~-1.54 4.59 -~1.49
2 3,85 -2,29 4. 10 -2,04 4,65 -1.44 4,70 ~1.39
0 4.,N6 XX XX 4., 31 X XXX 5,01 XX XX 5.5 XX X X
3
51




Froedres oo . ..

TAPE NO.
INTERVAL

LEVEL(M)
£.000
-N,.,125
-r.250
-2.500
—‘.0000
-2.000

LEVEL (M)
3
8
2

PARAMETER GPAC

5(N)
RN
CeyN)
QR0
(5,7}

PARAMETER GPAC

T:\U

CASE VII-A GPAC OUTPUT DATA
MISCELLANEOUS VARTABLES
887, 858. 94 0.
12.00HR 12.00HR 6.00HR
SOIL TEMPERATURE (DEG C)
GePAC DIEF GPAC DIFF GPAC DIFF
S.13 =-4.907 5.18 -4.,02 T.95 -2.37
11035 -l.14 11.35% -l.14 12.98 ~Ve 36
14,32 -N.,22 14.32 ~-0.22 14.81 n.2N
16.52 N.,02 16,52 0.02 16.59 0,02
19.12 0,10 19.12 ~f.a100 194190 0, N6
24,37 =0,01 24.37 =-C.N1 24,37 -n,01
WIND SPEFD (M/SEC)
GPAC DIFF GPAC ODiFF GPAC OIFF
Q.41 XX XX F.156 XXXX 8.21 XX XX
B.85 4.91 R.59 4. 65 Te57 2449
6.79 “e 99 6.59 4,79 5.79 2.92-
SURFACE ENFRGCY TFRMS (LY/SECIX100N

NTFEF GPAC DIFF GPAC DIFF
‘0.(\[ -“o(\" _Oanl —(\'-(\1 —O.OO —0.0”
-1.88% XXXx =1,48 XXXX -1.90 XX XX
-1.08 XX XX =1.03 XXXX =1.958 XX XX
NeTH XX XX C.67 XX XX 1.04 XX XX
-1.53 XX XX -1.50 XXX ~-1.36 XX XX
SURFACE SHEAP STRFSS (DYNFS/CM SQ)IX10
N1CF érLC CIFF GPAC DIFF
2.80 XX XX 2.80 XXX X 2.80 X XXX

INTEGRATFD EVAPOTRANSPIRATION

PARAMETER GPAC

£

65.9%

NLEF

¥ X XX

GPAC
6900

DIFF GPAC DVFF
X XXX Ghel XXXX
5

A i e

{GM/CM SQIX100

941,
6.00HR
GPAC DIFF
7.95 -=2.17
l2‘q7 “0-’%7
l4.R1 0.20
16.59 n,02
19.11 0.07
24-31 ‘Oc(“
GPAC NDIFF
A.13 XXX X
T.49 2.41
5.73 2.86
GkAaC DIFF
Q.00 a.00
-1l.91 XXXX
1.01 XXXX
-1.37 XXXX
GPAC DIFF
2.H0 XX XX
GPaAC DiFF
4oN0 XXX X

e e
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F ¥ tenanccmmen

K(CM SQ/SEC)

TAPE NO,
INTERVAL

LIVEL(MY
Gen
1ran
73N
ana
700
&20
%10
400
3¢9
209
107
32
B

LEVEL(MY}
GEn
170N
G0N
gnn
750
610
520
4N0
300
209
119C
32
3

CASEt V

1

GPAC QUYPUT DATA

VELOCITY COMPONENTS

14239
Q4b,
2e DCHR
UPAC DIFF
16.36 =-0,00
12.08 =-4.13
11.70 -4.33
llo"‘) "'4."7
11.21 -4,.59
10,96 —4,1713
10,69 =-4.39
10,29 ~-5,01
10.N3 -4obb
9,57 -3.13
R, B4 =N_,96
T.67 1.72
621 1,51
GPAC NLFF
31,36 n. 01
1.86 1.11
233 1.03
2 .59 n,712
2e T4 0,131
2,88 =N,1°2
2.97 -0.58
3,04 -1.96
3,068 -1.65
3,1 -2.02
3,07 =2.56
2.82 ~-1.43
2.135 n, GQo

1

2

GPAC
16.3%
13.03
11. 74
11.42
11.18
10,93
10.A6
1G. 3R
17,04

9,56

8,93

T 7

£.2N

v COMPO

GPAC
3.136
.96
2027
256
2.73
24 RT7T
2.07
3.N4
3,09
3,11
3.N7
2.3
2435

42139 1
9645,
« DOHR i
COMPANENTY (M/SEC)
DIFE GPAC
-C.01 15.54
-3.14 14,74
-‘0.29 110.25
-4.,5%50 13.85
~4,6° 13.47
~4,T76 13.09
-4.92 12.69
-5,02 12.28
-4 ,46 Ll.R0
-3.14 11.2°0
-0,097 10.31
1.72 8.93
3.51 7.24
NENT (M/SEC)
DIFF GPAC
0.00 1.39
1.21 1.86
.97 e
0,69 2.617
N, 29 ?.0%
-0.13 2.8N0
-0.58 2.91
-1.00 3,00
~1.51 3,07
—2.07 3,10
=256 A,.06
-1l.42 2en?
C.N0 234
53

6214
948,
L ONHR

DIFF
0.00
"lo"b
-1.55
-1.%4
-1.49
-1.46
-1.56
=217
-2 492
-2.99
-N,84
283
4,55

ODIFF
-0.0"
7,33
0.56
J.69
N, 75
0.RN
nN.81
N, 79
De57
=0.20
~1.14
- o463
N,RY

1

1

GPAC
15.50
14.45
14.13
13,79
13.44
13.07
12.69
12.27
ile 79
11.20
10.31
8.94
7.?"

GPAC
1.39
1.35
2.113
2e&b
2464
2.R0
2.97
3,01
3.07
3.10
3.906
.82
2eb

6224
949,
+00KR

OIFF
-0.064
-1.7%
_lo67
-loﬁn
-1.52
-1.48
_lv56
-21‘8
‘2-93
-2.99
-0.84

2.84

455

DIFF
~-0.00
-0.18

.48

N.AR

0n.75

0.8n

0,32

0,80

0,57
-0.20
-1.14
-0.4613

0.R4

o el muﬁ
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TAPE NO,
INTERVAL

LEVEL(M)
1009
999
800
700
600
500
401
300
200
1en
32
8
2
(2]

LEVEL (M)
17940
90N
8N
777
60N
s5on
400
ado
200
139
iz
a
P
0

CASE VII-A

GPAC QUTPYT DATA

AIR TEMPERATURE AND VAPNR PRESSURE

2

GPAC
z'l 79
6.19
6,81
T.03
7.2R8
7.45
T.51
7.55
7.55
T.45
T.15
6.99
6.55
S5.44

GPAC
4,28
4,38
b4
HL,548
4461
4,73
4,80
4,91
$.05
C)cl‘.‘
5.36
5.50
.64
A.08

Q44.
o« OOHR

2

Q45,
+«NOHR

1

948,
. 00HR

AIR TEMPFRATURE (DEG C)

OIFF
0.50
n. 97
Q.66
ﬁ. Ol
-, 72
-1.51
-2.38
-3.M
-1,61
-31.95%
-3, 4R
-3,18
-3.37
XX XX

NIFF
=N, 17
"".23
-0, 131
-n.37
=N, 49
-0.52
"“.62
-, 67
’n- bq
-n.15
-V, 64
-0.55
-N,42

XX XX

GPAC
4,17
6.17
6,R]
T.09
7.29
Tedh
7.51
Te56
7.55
T.46
T.16
6ol
6556
.46

VAPOR PRESSURE

CPAC
“.29
4,35
4,47
4,55
4.61
4.13
4.81
4491
5.0
S.16
536
5.51
5¢6H5
6.0

DIFF
PP Y]
C.95
N, 66
n,nN1
-0.71
-1.51
-2.%8
=3.n0
-3,.n1
-3.G6
-3.,47
-3.17
—3029
XX XX

DIFF
-0.16
-"y2?
-C.31
-C.37
~C.49
-0.52
'O.bl
=-0,47
-0.70
-0, T4
-0.6%
-0.54
-C.41

XX XX

54

GPAC
4.17
Slq;
6491
Tt
7.87
8.22
R.4?3
€.59
R, 7C
B.68
f,.44
8,10
T.R2
6.63

{MR)

GPAC
4.29
4.4h
4,58
4.71
4,78
4.93
5.2
5.14
5.11
563
S5.66
5.78
5,93
6.40

DIFF
0.13
0.91
.90
.47
-N.113
-1, 78
-1.562
-2.13
-3.02
-2.57
-2.03
-1.7%
-1.93
XXX X

NIFF
~0.07
=Nn.08
-C.13
-N.15
-0.26
=-0.27
~-N.36
_ﬁ.l.l
-0.41
-C.45
=0 ,35
-Nn.12

XX XX

1

GPAC
4,17
5.93
6.91
T.47
7.R8
Bu22
Be.43
8.59
8.7N
8.68
BeaS
8.19
7.82
6,64

GPAC
4.31
4,67
4.59
.71
4,79
4.92
5.01
5.15
5.30
5.43
5664
5.79
5.03
6.3q

949,
«O0HR

OIFF
0.13
0,91
".90
0.47
“(‘012
"0.78
’1052
-20’.3
-3.02
'20‘;7
—2,.“.2
-1.75
-1.63
XXXX

OIFF
-0.,n5
-0.07
-N.12
~0.15
—0.25
-0.28
-0.37
’0040
-0-42
-0 ,45
~0.3%
-0.25
-0,12

XX XX




m1mﬁ-—~-_«»— —mm—— e

TAPE NN,
INTERVAL

LEVEL (M)

0.00n
“ql 125
~0.250
~C.500
-l.Oﬂf‘
-?.”00

LEVEL(#)
|
8

>

<

CASE VvIi-A

MISCELLANENUS VARLABLES

GPAC QuUTPUT paTa

B e =

PARAMETER fpar

S(0)
RIN)
QUC,yM)
QLE L)
Q(S,n)

PARAMETER GPAC

TAU

Q44 945, 948,
2+ O0HR 2« 00HR 1.00HR
SOOIt TEMPERATURE (r=~ )

GOAC NIFF GPAC DIFF GPAC OIFF
10.55 -<0,90 10.55 -a,q0 11.45 -0.25
13.94 =n_ 05 13.95 =-Q.n4 l4.12 -0,03
14,96 -~n,06 14,96 =n.n¢ 14,97 ~0.C5
16.6? 0. 04 16.62 0.04 16.63 C.03
19,08 f.03 19,08 0.03 19,np 0,02
26.37 -0, 01 24.37 =0.01 24,38 -n,no

WIND SPEED (M/SEC)

GPAC O FF GPAC CIFF GPAC DIFF

7.36 XX X X T.38 XXX X 8.24 XXX X

bbb .06 6464 3.06 Teb6! 4.52

5.07 1., €5 506 3. 64 5.82 S.11

SURFACE ENERGY TERMS (LY/SECIX10CO
DIFF GPAC DIFF GPAC DifFF

0L.0n 0. 0C -~0,0n =0,N0 g.0n 2,00
-l.%6 XXXX =~1,96 XXXXx <=1.,95 XX XX
~le.61 XXXX =~1.63 XXXX <1.,95 XX XX

1.13 Y XXX 1.13 XXX X 1.33 XXX X
-l.47 XXXX =~1.47 XXXX =;,37 XX XX

SURFACE SHFAR STRFSS (DYNES/CM SQlIxyn
DIFF GPAC DIFF GPAC OIFF
2.86h XX XX 2+ 86 XXX X 2.86 XXXX

INTEGRATF) EVAPOTRANSPIRATION (GM/CM SQ)X0c

- PARAMETER GPAC

€

t.40

DIFF
XX XX

GPAC
1.9

DIFF
XXX X

N
Jt

GPAC
¢.70

DIFF
XX XX

949,
1. 004R
GPAC DIFF
1'."‘0 "0.26
l4.11 <0.04
l4.98 -0,.ng
16.62 0.02
19,08 N.N2
24.37 -0,n)
GPAC OIFF
8.24 XXX X
7.61 “e% 2
5.82 S.11
GPAC DIFF
0.00 0.00
=-1.95 XX XX
1.3% XXX X
-1037 XXX X
GPAC DIFF
2.86 XXX X
GPAC DIFF
0.70 XXX X



o

ROOT MEAN SQUARES I THFE DIFFERENCES BETWEEN
THE PREDICLTED AND ORSERVFD ATMOSPHERIC COLUMNS

CASFE VII-A 12.00 HOUR

TAPE u v T(AIR) E T(SO1I)
| NO. (M/SECY (M/SEC) (DEG C) (M) (DEG C)

’RMS MAGNT TUNF 8,90 13.54 3.50 5.78  16.74

I PERSIST DIFF 4.78  16.50 5.85 0.60 1.46

! GPAC NIFF RS 7. 3,14 6.64 2.91 2.25 1.73

E GOAC DIFF RS 8. 3.36  6.45 2,79 1.95 1.7l

f CASE VII-A 6 .00 HOUR

]

{ TAPE U v T(AIR) 3 T(SO11 )

, ND. (M/SEC) (M/SEC) (DEG C3 (MB)  (DEG )
RMS MAGNITUDE 10.89 3,135 a,07 5.55 16.98

4 PERSIST NIFF .25 6409 1.26 Co30 0.90
GPAC DIFF asC. 1.23 7.72 3,41 1.49 0.98
GPAC VIFF 1, 1.53 £o 84 3.50 1.42 0.98

56




ROOT MEAN SQUARES OF THE DIFFERENCES BETWEEN
THE PRENICTED AND GRBRSERVED ATMOSPHERIC COLUMNS

CASE VvII-A 2.00 HOUR

TAPE u vV T(AIR) E T(SOIL)
NU. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNTTUDE 13.94 3.55 3.00 5.40 17.25

PERSIST DIFF 0.73 136 0.47 0.10 0.36

GPAC DIFF 0104. 3086 1.22 2."‘9 0.53 0037

GPAC DIFF 945, 3,80 1.22 2.49 0.52 0.37
CASE VII-A 1.00 HOUR

TAPE U v T(AIR) E T(SOIL)})

NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 13.65 2.4C 9.00 5.36 17.30
PERSIST DIFF t.82 l.46 0.51 0.05 0.25
GPAC DIFF 94 8. 2.23 0.68 1.66 0.29 0.11
GPAC DIFF 949. 2.26 N.67 Le 66 0.29 .11

57



CASE VIi-B TAPE LOG

TAPE FCST SM kM8 SCG ADV GEQ REMARKS
NC. INT D8

869. 12.00
B70. 12.00
954, 6.00
955, 6,00
958, 2.00
959, 2.00
962, l.on
963, l.000

D-MODIFICATION
D-MODIFICATION
D-MODIFICATION
O-MODIFICATION
D-MODIFICATION
D-MODIFICATION
D-MODIFICATION
D-MODIFICATION

> >>>> b
P> D >D>D D>

<L << < <L
Z22Z2Z222222
[l =R o NeR _Nel N

58
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CASE VII-8B INITIAL CONNITINNS - 0600L 24 OCTOBER 1961
(PAGE 1 OF 2 PAGES)
SOIL PARAMETERS
LEVEL Te 1P
(M} (CFG C
3
0.c00 19.03 LAMBDA = N.,59 CAL/CM DEG
2
~N:12¢ 19.84 NU/LAMBDA = 0.0037 CM /SEC
172 2 4 2
-0.250 20.49 {MU X LAMBDA) = (.036 CAL /CM DEG SEC
-C.50¢C 2N, 72 210) = 2.0 CM
2
-1.09n 21,78 S(0) = 00,0004 CAL/CM SEC MB
2
-2.000 24436 G = 350N CM SEC DEG/CAL
RADIATINN PARAMETERS
LOCAL TIME = 9617 TURBID TY = 0,24
OFLTA = -11.40 DG PSTI = 1.012
q
R x 1IN = 1.35 DFG C/SEC F{C)Y= 0.90
CLOUD CLASS= 2 ALRECC = n,25
£e(n) = 14,23 MR M = 0.670
=172
EPSILON = C.950 N = 0,0350 M6
PHI = 32.5 DEG H = -90,.0 DEG
HORI7ONTAL GRADIENTS
LEVEL HE/DX DE/DY DT/DX ;T/DY
(M} {MB/109-K™) {DEG C/100-KM)
20¢ l1.61 -lela De.45 -1.15
6Nnn 1.00 -0.63 -0.19 -0.32
1nnn 0. 40 -0.11 -0.R4 N.5N

59




CASE v'1-8 InITIAL CCNUITIONS - 0600L 24 OCYOBER 1961
(PAGE 2 OF 2 PAGES)

LEVEL WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
(M) 13 (M/SFC) V (DEG C) (MB)
1000 6.25 6.25 16.14 16465
a00 6.45 7.18 16.91 15.40
. 800 .67 8., N9 17.70 16.15
f 700 6e82 8.99 18.48 16.90
; 600 7.01 9.90 19.26 17.65
SN0 7.21 10.82 20.05 18,40
| 400 TeO2 12.170 20,45 17.91
: 300 5,32 13.160 18.79 17.30
E 200 S.15 11.40 17.90 16,67
| 100 2.09 8. 88 18.07 15. 50
) 32 0.84 5.55 18.37 14.57
- 8 0a30 2.5N0 18.51 14.23

- ADVECTION TERMS
| . - 1 5
' {SEC X 10 )

; LEVEL ALPHA() BETA(1) ALPHA( 2} BETA(2)
‘E . (M)
200 -0D.54 nN.52 0.00 0.26
60¢C -0.08 1001 0.00 0012
1Cne v 639 -N0,52 0.0n0 -0.51

SURFACE CONTOUR GRADIENTS

PREDICTIOM ALIMUTH MAGN [ TUDE
INTERVAL (DEG FROM NORTH)  (FT/100-KM)
(HR)
n 122.80 31.49
E 1 124,30 31.32
!

é 2 123,80 34,44

6 133.10 32.94

' 12 112.30 27.30

60

TR IESTONY Tampesa Ty T T wNORRET e RNt - RN LR T e




1Y T T Ty
" A, Y BT '
. St BT N Shia -
- - e +Y PR Ty R S A
. RGN ARG A
W T TR ALAY MR AR SRS N R
e mmens
T AR A st ey . - o N - T

B R e s ]
T 2N o s st

CASF VII~08 COMPARISON DATA FROM DALLAS ( 1 HOUR )

Amwa il

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SECY v (DEG C) (MR)
GED 6.73 9.86 %
1000 be54 6.96 14.99 14,55 |
q0n PORE! 8,00 15,34 15.27 Y
810 7.1 9.05 15. 70 15.99 i
709 7.7 19.10 16.05 16.71 g
60¢ 8,11 11.15 16,40 17.43 %
50 R, 5N 12.28 16,76 18.15
470 A, 58 13,54 17,12 17.74 {
e £.03 13,98 17.45 17.21 :
290 8,469 12.66 17.91 16.67 !
100 3,41 10,37 18, 51 15.63 i
32 2.12 7.20 15,00 14,80 i
3 n.45 .30 19,22 14,49 j
2 XX XX X XXX 19,27 14,40 i
] XX XX X XXX XX XX XXXX

SOIL TEMPERATURE (DFG ) WIND SPEED (M/SEC)

et b Al s

C.00N 19.CH 3] 4.38
=0.12% 19.80 2 2432
=Ce 250 20.3R
=0,500 20,73 SURFACE SHEAR STRESS
-le 010N 21.77 (DYNES/CM SQ.)x10
=2 000 24,36

TAy= XXX X

SURF ACE ENERGY TERMS (LY/SECIX1000

SNy = 0. 30 QIEL0) = XX XX
R{N)= X XXX QIS0 = XXX X
DICy0)= X XXX

INTEGRATED FVAPUTRANSPIRATION {GM/CM SQ,)x100

f-= XXX X

61
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TERIN LTSN R TONTS O8T TR IR R - T emnes - A ™A Y TR

CASE VII1-B COMPARISCN NATA FROM DALLAS ( 2 HOUR )

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SEC) vV {DEG () (MB)

GEN 7131 10,90

10N 6&.37 6.60 15.15 14.45
9090 6.79 Ta40 15.%8 15.14
800 T.20 8,2¢ 16. 00 15.83
7C0 T.63 S.00 16.42 16.52
6C9 8 .N5 9.80 16. 8¢« 17.21
500 R,50 1N 60 17.27 17.90
410 8.35 11.41 17.70 17.56
inn 6699 11.90 18.14 17.12
290 5.52 11.40 1R, 64 16.66
100 3,10 S.51 19.2% 15.75%
32 1.75 675 19.83 15.03

R 0,50 3.45 20.19 14.75
2 X X XX XXX 20632 14.68
0 X X XX X X XX AX XX X X XX

SPIL TEMPERATURE (DEG () WIND SPEED (M/SEC)
C.0DCN 19.2¢ 8 3.49

-0, 125 19.79 l 0.92

-C. 250 2063¢€

-C. 500 2067 SURFACE SHEAR STRESS
-1.000 21.77 (DYNES/C™ SQ.¥X10
-2.000 24,3¢ TAU= XXX X

SURFACH FNERGY TERMS (LY/SEC)Y¥'000

StD)= 4.20 Q{E;0)= XXX X
R{N)= X XXX Q(s5,0) = XXX X
Q((‘_'f')): XXXX

INTEGRATED EVAPNTRANSPIRATIGN (GM/CM SQ.3X100

F= XXXX
L
|
62
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AT ARENEEL ¢ 1Y TICARARL M T M MR AN 2 PSRRI LW T T

A

b e

CASE VII-B COMPARISCN DATA FROM DALLAS ( 6 HOUR )
WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
¢ (M/SEC)Y V (DEG C) (M8}
GEO 8.58 J9.16
1000 4,10 bbb 15.89 14.04
Q00 4,10 7.00 16,64 14,61
807 4,17 7.33 17.13¢9 15.19
Fdake 4,10 T.69 18.1%4 15.77
&£10 4.10 R.02 18,90 15,34
50N 4,1l 8. 29 19.66 16.91
40{ 3,90 R, 9N 20,43 16.86
agn 2.7C 9,39 21.21 16.76
200 3.81 B.A 22.10 16.65
109 3,42 R, 34 23.12 15.26
32 2.2¢ 6.70 24,03 15.94%
) Ce39 4,00 24.60 15.89
2 XX XX X XXX 24,75 15,77
0 XX XX X XXX XX XX X XXX
SOIL TEMPERATIHRE (DEG C) WINC SPEED (M/SEC)
C.NOn 21,77 8 4,10
-N,126 20419 I 1.83
-C.?_‘%ﬂ ?0.31
-1.500 20,75 SURFACE SHFAR STRESS
-1.7C0 Z1.75 {DYNES/CM™ SQR.IX10
t -2.000 24.36 TAU= XXXX
SURF ACE ENERGY TERMS {(LY/SEC)X1Q00
St} = 15.50 Q(EL,0)= XXX X
RIN) = XX XX Q(S,N)= XX XX
QIC,N)= X XXX
INTFGRATEFD FVAPOTRANSPIRATIGN (GM/CM SQ.¥X100
€= XX XX
63




I

CASE VI{(-R COMPARISON DATA FROM QALLAS (12 HOUR )

WIND COMPONENTS TEMPERATURE VAPOR PRFSSURE
U (M/SFC) v (DEG C) {MB)
GED 3,94 G.63
1000 2. 138 7.55 15. 94 13.43
Q00 2433 7.53 16.79 13.83
800 231 7.52 17.65 14.23
700 2430 7.51 18,52 l14.63
60C 2.25 T.62 19.39 15.02
560 2e21 7.98 20,25 15.41
400 1.60 9.18 21.15 15.81
300 037 10,00 22.06 16.22
200 0.78 10,15 22.84 16.62
1on -0.10 8.90 23.41 17.02
32 -045"0 557 231,41 17.30
8 -Nga25 Z2.0N 23.29 17.38
2 XX XX X X XX 23.25 17.42
0 XXX XXX XXXX XXXX
SOIL TEMPERATURE (DFG C) WIND SPEEDR (M/SEC)
€.000 22441 8 2.01
-0,125 21.40 ? 0,51
-C.250 2C.63
-C.500 2N. 78 SURFACE SHFAR STRESS

=1.000 2175 (DYNES/CM SQ, ! X10

SURFLCFE ENERGY TERMS (LY/SEC)X100"

S(D)= c.00 QUF,0) = XXX X
RINY= X XXX Q(S,0)= XXX X
QIC,0)= X X XX

INTEGRATED EVAPDTRANSPIRATION (GM/CM SQ.)X100

E= XXXX

64
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CASE VvII-8B GPAC QUTPUT DATA

VELOCITY CCMPONENTS

f K(CM SQ/SFC) 13594 13404 20229 20139
L TAPE NO, R69., 870. 954, 955,
INTERV AL 12.00HR 12.0CHR 6. 00HR 6.00HR
U COMPONENT (M/SEC)
LEVEL(M) GPAC NIFE  CPAC DIFF  GPAC DIFF  GPAC  DIFF
GEO 21,93 -0.01  3.93% =0.01 B8.57 =0.01 8.57 =0.01
10179 RebT 3,29 4,31 le23 6be T3 2.63 7.50 .40
56N .81 2.48 415 1.82  6.09  1.99  6.42 2.32
ROC 6.37  2.06  3.39 1.5  5.74  l.bé  5.97  1.87
700 &, Q4 1. 74 1,66 1,36 5445 1.35 5.64 1.54
600 3,80 1.55  3.46  1.21 5,23 1.13 5,40  1.30
50N 3.57  1.36  3.26 1.06  5.01 0.90 5,16  1.0§
oo 3.36  1.76  3.98  1.4" 4,19 (.89 4,94  1.04
330 3,13 2e 1R 2.938 2e 50 4,56 1.86 4 .69 1.99
200 2. 88 2.10  2.65  1.87  4.29  0.48  4.40  0.59
; 10n 2.86 2.0G6  2.32 2,42  3.88  N.45 3,98 (.56
R 32 .10 2,60 1.92 2442 3.32  1.13 3,61 1.22
’ 8 1.66 1491  1.51  1a76  2.70  1.80 2,77  1.87
v CCMPONENY (M/SEC)
LEVEL(M) GPAC NIFF  GCPAC DIFF  69AC  DNIFF  GPAC  OIFF
CEO @.67 =0.01 9.62 -0.01 9.15 =0.01 9.15 =0.71
1900 17.38  6.83 10.84  3.29 12.82 T.18 11.48 4,84
c79 1219  4.66 11.6T  &al& 13,647 6447 12.64  5.54
. RN 11.95 e a3 11. 65 4e113 13,16 5.83 12.67 S5.34
739 11.63 4017 11.46  3.65 12,85 6,16 12.50  6.81
609 11.40  3.78 11.23  3.n1 12,55  4.53 12.27  4.25
50N 11.99  2.10 16.95  2.97 12.22  3.83% 11.99 3.0
4nn 10274  1.56 10.63  leht 11,86  2.96 Ll.b6  2.74
300 10.32  A.32  17.27  D.27 1l.44  2.05 11,26  1.87
s00 9.78 =0.37  3.70 =n.45 10.R8  2.25 10.73  2.10
100 R.96  GuCob  R.A9  =0.01 10.05  1.71 9,91  1.57
32 T.712 2. 72 Te 65 7«15 R 76 2¢76 R.6Y 1.5
q 6.77  4.27  6.17  4.17  T.19  3.19  7.10  3.10




L N .

CASE vII-8 GPAC OUTPUT DATA

Al¥Y TEMPERATURE AND VAPNR PRESSURE

TAPE NO. 869, 870. 954, 955.
INTERVAL 12.00HR 12.3CHR 6.00HR 6.00HR

ATR TEMYFRATURE (DEG C)

LEVELI{M) GeAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF

1000 22.29 6.35 22.29 6.35 19.40 3.51 19.51 3.62
900 22,67 5. 88 22.67 5.88 19.92 3.28 19.99 3.35
810 22.84 5.19 22,85 5,20 20,26 2.87 20.32 2.973
700 22.86 4,34 22.87 4.35 20,47 2.33 20.51 2.37
690 22.R7 3.48 22.87 .48 20.63 1.73  20.66 1.76
500 22.88 263 22.90 2.65 20.R4 1.18 20,R4 1.20
499 22.83 1.68 22.85 .70 21.0¢C 0.57 21.02 0.59
3on 2?2.78 0.72 22.79 0.73 21.19 =-0.02 21.22 0.N1
290 22.68 ~0.16 22,69 -0415 2l.44& -N,66 21,67 -=-0,63
100 22.46 =95 22.48 -C.93 21.75% <=1.37 21.77 =-1.35
32 22409 =-1.32 22,11 =1.30 22.21 -1.82 22,23 =1.80
8 2174 =1.55 21,74 =1.55 22,85 <=1.7% 22.86 -1.74

2 2134 -1.91 21.% -1,91 23.47 ~-1.28 23.49 =1.26

e 2N.08 XXXX 20,07 XXXX 25,64 XXXX 25,66 XXX X

VAPOR PRESSURE (MB)

LFVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF

1700 18.29 4.86 18,27 4.4 16,29 2.25 16,23 2.19
30N 18.33 5.Cnh 18,82 4.99 16.75 2.14 16,71 2.10
8on 19.22 4e99 1G.2N0 4.97 17.11 .92 17.07 1.88
70C 19,5¢€ 4«93 19,54 4.91 17.45 l.68 17.41 1.64
600N 19, R4 4.82 19,33 4.1 17.74 leann 17,71 1.37
5990 20.16 4. 75 20.15 4.74 18.07 l.16 18,04 1.13
40N 20 .63 4002 20,42 4.61 18,36 1.5¢ 18,32 1.46
300 20,171 4049 20.71 4.49 1R,68 1.92 18.656 1.89
2CC 21.00 4.38 20.99 .37 19.0n5 240 19,01 2.36
1nn 21.24 4022 21,24 4.22 )9.42 3.14 19,39 3.13

32 21.49 4. 19 21.47 4.17 19.89 3.95 19.87 3.93
8 21.59 4.21 21.59 .21 20.28 4.49 20.27 LR
2 21e66 4.26 21456 4.24 20,606 4.89 20,65 4.8¢

n 21.90 XX XX 21.90 XXXX 21,99 XX XX 21.99 XXX X




CASE viIi-8 GPAC OUTPUT DATA

MISCELLANFOUS VARIABLES

TAPE NO, RE69G. 870. 954,

955.

INTERVAL 12400HR 12.00HR 6. 00HR 6. 0NHR

SOfL TEMPERATURE (DEG C)

LCVELIM?  GPAC DIFF GPAC DIEF GPAC DIFF GPAC

0,000 21.63%3 =0,86 21,62 -N0.85 21.66 =-0.11 21.66
-0, 12% 20,93 =0,47 20.9¢ -0ua4b6 19,99 =N, 20 19.99
~0.250 20,38 =N, 25 2(C.38 —C.25% 20,28 <=0.06 20.25
-n,500  "N_73 =0,C5 20.72 -=C.06 20.75 0,00 20.7%
—-1.,000 21,858 N 10 21,84 0."% 21,83 N,08 21.,R2
=2.000 24,30 =G, 24,35 -C.01 24,38 N.N2 24,38

wIND SPEED (M/SEC)

LEVEL(MY GPAC OLFF Grac DIFF GPAC DIFF GPAC

8 7.18 XX XX 7.10 X XXX £.131 X XXX .26
] 6obb 4e 41 €.35 4o 3% T.69 3.59 - 63
2 4,91 4440 4,846 4.233 5.67 414 .92

SURFACE ENERGY TERMS (LY/SECHXIOQO

PARAMETER GPAC NUFF GPAC IFF GPAC DIFF GPAC

S(N) -0, =0, 2N 0.00 CoeNn 15,83 Na33 15.R3
RN -le 16 XXXX  =1.66 XX XX 9.9 X XXX 9.55
w{(C,N) -1.8N XXXX =1.79 XX XX 4,09 XX XX 4.0N7
Q(FyD) N,HR X X XX 0. 58 XX XX 4,36 X XXX Lo
w (S ,yN) -0 bl XX XX =0,464 X XXX 1106 XX XX 1.15

SUMFACE SHEAR STRESS {DYNES/CM SQIXIN

PARAMETFO GPAC N1 FE GPAC DIEF GPAC DIFF GPAC
T4AU 3,37 XX XX 3.32 X XXX 3.32 X XXX 3.132

[NTFGRATED FVAPOTRANSPIRATION (GM/CM SQIXLOC

PASRAMETFER GPAC DIFF GOPAC DIFF Goeac DIFF GPAC
F 18,10 XA XK 18,10 XXX X B.10 XX XX T.10

67

OIFF
“Oo l 1
-0.20
=106

0,170

0.n7
n,n2

NIFF
XXX X
31.53
4.09

DItF
.37
XXX X
XXX X
XXX
XX XX

DIFF
XX XX

NiFF
XXX X




I

CASE vV

K(CM SQ/SFC)Y 16274

TAPE N0, G5R.

INTERVAL 2+ 0NHR
LEVEL (M) GPAC NTFF
GtO 7.31 -N0,G0
1090 4.99 -~-1.738
90N 5.32 =1,47
2090 S.3n  =-1l.490
70(‘: Solq "?o“l\‘
6enc 5.06 -2.99
510 4,89 -13,6€1
410 4,712 -3,63
ann 4.0 =2,49
211 4.22 -1.30
1010 3.80 0. 70
32 3.23 1. 4«8
8 2.59 2. 09

LFVEL(M) GPAC NIFF

GFN 1N.90 N, OC
1CNO 9.45 2.85
910 1N.36 2499
are 10.7¢C 2.50
710 10,7¢ 1. 76
600 10,72 N, 92
snn 10,55 -0,C5
4n” 1n.39 =-1,.02
e 10.tn -1.80
200 9,67 =1.73
1NN 8.95 -N,H6

32 7.8N 1.05

n 6.36 2. 91

1[-6

GPAC QUTPUT DATA

VELOCITY CNMPONENTS

1

2
U camMpo

GPAC
7.30
€15
5.63
5.44
5,27
S.11
4.913
4.16
4.51
4.23
1.81
3.23
2.60

GPAC
10.9¢C
1C.52
10.74
10,87
10.87
10.79
1Ce 54
10,42
10,13

9.68

R.97

7.81

6,37

6259 1
989.
o NOHR 1
NENT (M/SEC)
DIFF GPAC
-0.,01 6.73
-C.22 551
-1.16 5«99
-1.76 6013
—2-36 6.07
—-2.94% Se9%
-3.57 5«73
-31.61 Se4aC
-2.48 5.19
-1.29 4.82
Ce71 4,29
l.48 3.61
2., 1" 2.R8
vV COMPONENT (M/SEC)
DIFF Grac
0.00 9,85
3.92 T.63
1,34 8,97
2.67 9,74
1.7 10.19
0,99 1n.43
0.N6 10,51
"0099 lo."b
-1.77 10.2°
-1.72 9.913
-Ne54 9.2%
l.n() R.O7
292 6546
68

5639
962.
+00OHR

OIFF
0.01
-0.94
-1.18
_loélﬁ
-2.17
-2077
-31.09
-0.84
-0086
0,88
1.49
2.03

DIFF
-0.01
0.67
0,97
0,71
0,09
-N,12
—1077
-3.08
-3.69
=-2.71
-1012
0.87
2.26

1

1

GPAC
6.73
5.99
6.08
6.15
6.08
5.94
5.73
.69
5.18
4.82
4.29
3.61
2.88

GoAC
9.85
B.76
9.21
9.83
10,213
10,45
10.52
10.47
10.29
9.93
9.25
R.O7
6.56

5639
9613,
»00OHR

DIFF
0.00
=-N.55
-N.85
"1016
-1.63
"2016
-2.77
-3,09
-C.85
-0.86
D.A28
1.49
2.03

OIFF
-0.01
1.80
1.21
0.78
0.13
-0.70
-lo7b
-3,07
-3.69
-2.71
-1l.12
0.87
2.26

o

o

e Ml e o



e

TAPE NO,
INTERVAL

LEVEL(M)
1200
Q00
4nn
7CC
ﬁﬂo
S0C
410
3nn
200
130
R4
]
2
0

LEVEL (M)
1700
Q0N
RON
7190
&£00
S00
40N
300
270
1NN

17
8

2
n

2

GPAC
17.72
18.31
LR.56
18.64
1R.€5
18.71
18,71
1R. 71
18.70
18.66
18.57
18.62
18.65
13.74

GPAC
15.44
19.85
14.13
16.37
16,5R
16.R4
17.04
17527
17.52
17.72
17.97
18.11
1R, 24
YR, 6F

CAac<E vii-B

GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

958, 959.
« QOHR 2 «00OHR
AIR TEMPERATURE
NIFF GPAC DIFF
2.57 17.72 2.57
2.73 18.31 2.73
?.%6 18.56 2.56
722 1R.64 2.22
l. 81 1R.65 l.R1
1. 44 18.72 1.45
1.01 18.71 1.1
Ne 5T 18471 0.57
Ne GG 18.70 06,06
-0.58 18,66 -0.58
-1.26 18.57 =1.26
~1.57 1R.63 =-1l.%6
—1067 19066 -1066
XX XX 1R, 76 XXX X
VAPUR O9RESSURE
DIFF GPAC DIFF
Ne 99 195.44 0.99
N, 71 15.8¢4 0.70
N.30 16412 N.2¢a
-Na 15 16,37 =-0.15
=N, 67 16.58 -0.61
-1.06 16,84 -1.06
-N.%2 17.04 -0.52
N1l 17.27 n.15
0.86 17.52 N.86
197 17.72 1.97
2e.94 17.G7 294
3.36 18,11 3.136
3. 06 18.24 3.56
XX XX 18,66 XXX X
9

1
(DEG C

GPAC
16.99
18,00
18.47
LR, 65
18. 71
18.81
18.79
18,76
18.70
18.54
18.24
18.01
17.73
16. 84

{(MB)

GPAC
15.14
15.83
16.17
16.41
16.56
16.179
156.G65
17.13
17.32
17.45
17.613
17.69
17.75
17.9¢

962.
«00HR

)

DIFF
2.00
2.66
2.77
2.60N
2.31
2.06
1.67
1.31
0.79
0.03
-0.T76
-1.21
-105‘0
XX XX

OIFF
0.59
N.56
n.18
-0030
-0.8%
-1.36
-0.79
—O.OR
N.65
1.82
2.83
3,20
3.35
XX XX

1

GPAC
l16.98
18.00
18.46
18,65
18.71
18.81
18.79
18,76
18,70
18.54
18,24
18.01
17. 74
16.85

GPAC
15.14
15.83
16.17
16.41
16.58
16.80
16,95
17.13
17.32
17.45
17.63
17.69
17.75
17.94

363,
0.

DIFF
1.99
2.66
2.76
2. 60
2.31
2.06
1.67
l.‘;l
Q.79
0.23
-0.76
’l-?l
_1053
XXXX

DIFF
0.59
0.h6
0.18
-0.30
-0.85
"1035
-0.79
‘0308
C.65
1.82
2.3
3.2¢0
3435
XXXX




TAPE NO.
INTERVAL

LEVEL (M)
2.000
-{.500
-1.000
"2.(.‘(‘”

N R oL T

PARAME T ER
SO0}

RN}

Q{C 40}
QIELO?
Q(5,17)

PARAMETER GPAC

T4V

PARAMETER GPAC

€

CASF vII-B

MISCELLANEODUS VARIABLES

GPAC NUTPUT OATA

a53. Q59, 952.
2 NOHR 2 .NOHR 1. 00HR
SOIL TEMPLCRATURE {DEG C)

GO AC DIEY e ac NNFF ot OIFEF
18,63 =C,1% 18.%4% =~0,72 19.%6 =N.5%4
19,7 =9,Cc 19,74 =0.0% 19,83 C.03
20,3113 -0 .02 20,33 -0.03 2N.46 -0 ,0p
20,76 -0,.0G0 20.74 =0.,00 20,7« Cebl
21.01 NaNe 21,91 IAPNARA 21.80 n.n3
21'. ;8 00(:2 ?Q.’ie (‘."2 2‘\‘03() 00()1

WIND SPEEN {M/SEC)

GPrAC DiFF GPAC CIFF GPAC DIFE

767 X ¢ XX 71.58 YrXX T.34 X EX

687 3, 3R G 88 3,359 1.17 219

S.2F va 36 5,29 Le37 CaaB 316

SURFACE ENFRGY TERMYS LLYZE=CHINXIOOO

GPAC NIFF GPAC DifFF LPAYC DIFF

6,28 N.08 4,29 C.0S 0,31 N,y

1.25 XX ¥ X AL XXXX =}1.38 AN

.16 XX XX 0.17 XXXX =1.40 XX XA

el XX XX '.16 XXY. X 0.50 XX AX

.08 XXX C. 06 XXYXX ~=0.48 XX XX

SUKFACE SHEAR STRESS (DYNES/CM SQIX10
DiIFF GPAC DIfFF GPAC DIFF
259 XX XX 2.39 XAXX 2499 XXXA

IMTEGRATED

DlFF

N.80 XX XX

GPAC

0.8

FVAPOTRANSPIRATION

DIFt
XXXX

70

Genc

.20

Ol Fr
X KXX

(GM/TM SQ)I X100

9613.
1.00HR
SPAC DIFF
18.%4 -0.54
19.82 0.02
20.36 -0.07
20.74 0.01
21.81 0.,0¢
S 4«39 .03
GPAC NIFE
T.84 XXX X
TelT 2.79
5,48 3.16
CPAC DIEF
Calde 0.04
~1+35 YRXX
-1.40 XXX X
0.50 XXX X
—-C.b63 XXX X
GPAC DifF
2459 XX XX
GPaAC OIFF
5.30 XX XX

S O O

PO T

e i

PV PPy TN I 7 T e T o e G P R VIR ¥

s ke e e
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1

i ——

LW e

oot oor

ROOY MFAN SQUARES OF THE OIFFERENCES BETWEEN

THE PREDICTED AND OBSERVED ATMOSPHERIC COLUMNS

RMS MAGNI TIDE
PERSISY DItF
GPAC DIFF
GPAC DIFF

AMS MAOLNTTUNC
PERSIST DIFF
CraAC DIFF
GPAL DIFF

CASF VvII-B
TAPC u
N, (M/SEC)
1.98
4. 07
865, .17
_RTN, 177
CASE VII-B
TAPE Y
N, (M/SEC)
4,290
232
9% 4, le4?
955, 1.61

(M/SEC)

(M/SEC)

71

v

f.0S
1.86
3.18
2.87

v

7.83
2.07
“olé
3.51

12.00 HQUR

TCAIRY €
{VEG C) (MB)

20.78 15.77
2,06 2el12
3.42 4,60
3.42 4. 69

6,00 HOUR

TCLIR) €

(DEG O) (MB)

20.74 15.94
3.1% 1.06
2.00 2.18
2.03 2476

T(SOTL) a
(DEG C)

21.93
1.55
0.41
C.6l

T(SOIL)
(DEG C)

Z1.57 <
1,13 i
0.19
0. 1n




ROOY MFEAN SQUARES OF THE DIFFEPENCES BETWEEN
THE PREDICTEN AND CRSERVEND ATMOSPHERIC COLUMNS

CASE ViI-8 2.00 HOUR

TAPF u v T(AIR) £ T(SO1IL)
NJe. (M/SEC) (M/SEC) (DEG () (M8} (DEG C}

RMS MAGNI TUDE 6.50 9.30 17.87 16.09 21,11
PERSIST DIFF .93 n. 71 1.79 0.35 0.10
GPAC DIFF 958. 2.21 1.85 1.74 177 0.3n
GCAC DIFF 959, 2.14 2.06 1.74 1.77 0.30

CASE VvII-8 1.00 HJUR

TAPE U v T(AILR) 3 T(sotL)
NO. (M/7SEC) (M/SEC) (DEG C) tMB) (DEG C)

RMS MAGNT TUNE 6.48 10.32 17.27 16.13 21.09
PERSIST DIFF N.97 1.23 1.97 n,13 0.03
CPAC DIFF 1.57 1.82 1.85 1.69 0.22
GPAC NIFF 1.65 1.239 1.A8 1.69 Ne22




TAPE
NO.

895 .
A82.
892.
893,
B9b »
£97.
900 .
9nl.,

FCeY
INT

12,00
12.0n0
6.00
6,060
2.0D
?2.NC
1.00
1.0N0

SM

> D> PBD>>>D>

CASE VIII
K%B8  SCG
08

\ A
v A
Vv A
v A
vV A
v A
\' A
v A

TAPE LOG

ADV

2222222

73

GEO

- e (e O~ C

REMARKS

D-MODIFICATION
O-MODIFICATION
N-MODIFICAYION
C~-MODIFICATICON
D~MODIFICATIDN
C-MOOITFICATINN
D-MODIFICATION
O-MODIFICATION

il il .

Y

ot It O S St Tl AR S Wt i Pl Yl it o st AN

TS VAP RPPUNIL SO T

\
—d



CAGE VvILH INITIAL CCNDITIONS - 1800L 18 FEBRUARY 1962
{PAGE 1 OF 2 PAGES)

sotu PARAMETERS

LEVEL TEMP
(M) (DEG C)
3
0.0 13,70 LAMBDA = 0.59 CAL/CM DEG
?
-0.125 13.93 MU/LAMBDA = 0.0037 CM /SEC
1/2 2 & 2
~0.250 13.51 (MU X LAMBDA) - 0.036 CAL /CM DEG SEC
-0,500 13.77 Z2(0) = 2.0 CM™
2
“1.500 13.74 S(0) = 0.0004 CAL/CM SEC M8
2
-2.090 13, 81 G = 3500 CM SEC DEG/CAL
& ADTATICN PARAMETERS R
s
LOCAL Time = 1800 TURBLDITY = 0.20 a
DELTA = 11.80 DFG PST = 1.023
C,
2 X 10 s 1.06 DEG C/SEC F(C)= 1,09
CLOUD CLASS= 1 ALBEDO = N.25 s
£009) = 4,56 M8 Moo= 0.620 %
-1/2 -
£PSILON = €.950 N = 0.0415 M o
PHI = 32.5 OtG Hoo=

90.0 0NEG EN

HORTZONTAL GRADLENTS

LEVEL Df /DX OEsOY OT/0X OT/OY
(M) (MB 7 10N=KM) (DEG C/100-KM) :
560 MRS -1.06 -0.06 -1.62 i:

1000 0.20 -0.20 0,40 -l.65

téy




R e

T T T Y

e g T g

THRFEIRT SSEREFS S 700 TR LY

18 FEBRUARY 1562

VAPDR PPESSURE

CASE VIt INITIAL CCNDITIONS - 1800L
LPAGE 2 OF ? PAGES)
LEVEL NIND COMPONENTS TFMPERATYRE
(M) J (M/SEC) v {DEG C)
1coo0 SNl -5.5682 6.57
900 ‘0.28 -5066 7.18
800 "‘.5” '5.70 7080
700 2.75 =570 8.41
600 2.0N ~-5.75 9.04
50 l.4n -5.79 9.65
400 1.113 -5, 80 10.35
390 1.09 -5.,70 11.27
200 0,41 -6.50 12,22
1203 1.2 -5.07 13.15
32 l.00 -3, 70 13.51
8 1. 30 -2.18 13.50
ADVECTION TERMS
-1 5
{SEC x 10 )
LEVEL ALPHA(L) RETA(L) ALPHA(?2)
(M)
200 -0.34 -0.,66 J. 00
6nNe 0.Nn8 Cet3 0.0n
1010 Ne50 1.52 0.00

SURF ACE CONTQUR GRADIENYS

PREDICTION AZIMUTH
INTFRVAL {DEG FROM NORTH)
(HR)
n 325.00
1 282,00
2 308,60
6 348,00
12 17.00
75

(MR)

3,25
3.43
3.55
3.67
3.80
3.93
4.05
4.19
4.32
4.45
.54
4,56

BETA(2)

-1036
-1-18

“1002

MAGN T TUDF
(FT/7100-KM)

11.57

19,78

",



1o0onr
909
aon
70N
673¢C
519
410
3)¢C
209
100
32

8
2
0

C. 000
-0 l?(,

-0, 250

. -0. 500
3 -1.000
=24 000

CASE VIl

-2.82

4,170
3.98
3,23
1.8
1.0
rf.55
0,57
Ng10
N, 6N
n' 77
n,09
X XXX
X XXX

S{Dh)=
R(N})=
QU M) =

INTEGRATFED FVAPUOTRANSPIRATION

WIN) COMPONENTS
U (M/SECY V

-6.99
5,50
-5,.,59
-5,64
-5.7C
-5.,79
-5.82
-5.R2
—‘5.“0
-5.69
-5.25%
-3.60
X XXX
X XXX

SNTL TEMPEFRATURE (DEG C

12.87
13.8R
13.56
12.71
13.75
13,81

(.00
X XXX
X XXX

COMPARI SON DATA FROM DALLAS (1 HOUR )

TEMPERATURE VAPOR PRESSURE
(DEG C) (MB)

6.55
T.12
7,70
8.29
8.85
9,45
10.12
11.02
11.90
12.75
12.33
‘2.53
12.47
XX XX

SURFACE ENFRGY FERMS (LY/SEC)x1NON

ol
QA

XXXX

3.:8
3.44
3.54
3,63
3.78
1,92
4.N5
4,20
4,34
4,49
4.62
4,665
4.67
XX XX

WIND SPEED (M/SEC)

SURFACF SHFAR STYRESS
{DYNES/CM SQ.)X10
TAU= XXX X

[:'O): XX XX
$S40})= XXXX

(GM/CM SQ.¥IX100




CASE VIl CCMPARISON DATA FROM DALLAS ( 2 HOUR }

WIND COMPONENTS TEMPERATURE VAPOR PRFSSURE
U (M/SEC) V {DEG C} (MB)
GEOD -2.72 -2 .84
QQ0 3.ne -6.Cl1 7.00 3.4¢
809 3.29 -6.30 7.55% 3,52
700 2.55% -6.57 8.05 3.99
600 lcqn -6cgl 8.59 3076
S5CC 1.39 -7.10C 9.12 3.99
409 1.30n -7.35 9.73 4,05
3 200 1.20 -T.69 11.35 .35
: 10¢ 0,R¢ =-7.,00 11.84 4,53
32 N.AC -5.N5 11.81 4,70
1 & 0. 3N -3.30 10,99 4.75
2 XX XX X XXX 10,75 4,77
1 0 XAXX X XXX XX XX XXXX 3
N - SOIL TFMPERATURF (DEG C) WIND SPEED (M/SEC)
1, C00 12.01 3 3,31
-0.12% 13.75 2 2.30
~0,500 13.7¢C SURFACE SHEAR STREFSS
-1.00N0 13,75 (DYNES/CM $Q. ) Xx10
-2.000 13,81 TAU= XX XX
SURF ACE ENERGY TERMS (LY/SEC)X1060
. StD)= 0.C0C Q(E4N)= XXX,
B A(N)Y = XX XX «{S,0)= XXX X
QUC,ON= XX XX
' INTEGRATED EVAPOTRANSPIRATION (GM/CM SQ.)X100
£= XXX X
J
17




CASE VIIT COMPARISGN DATA FROM DALLAS { &6 HOUR )
WIND COMPONENTS TEMPERATURE VAPNR PRESSURE
U (M/SEC) Vv (DEG C) (MB)
GEOQ -N,68 -0.15
1000 2.09 -5.08 6.46 3.41
‘;00 1075 '5.4‘ 6.88 3.51
80n Net2 -5.80 T.39 3.47
700 ~-0. 4N -6.18 7.71 3.43
6nn -1.20 -6.51 8.13 3.617
S0n =2.0N -6.90 8.55 3.R4
40N -2.9n -7.0C 9.00 f a0
390 -3.80 -7.20 9.6N 424
Zr,'q "‘0.49 -7.%(\ 1003‘; ‘0.41
100 -4,98 -7.0! 10.R0 4,68
32 -4.3C ~-5.20 10.11 5.02
8 -2.2N -2.90 B.79 Sel4
? XXXX X XXX R. 35 S.16
C X X XX X XXX XXXX X XXX
SOIL TEMPERATURE (DEG C) WIND SPETD (M/SEC)
C.,0No Q.63 8 3,64
-0.125 12.79 2 l1.45
-0.250 13,54
-0.500 13,70 SURFACE SHEAR STRESS
-1.000 13, 7¢ (NDYNES/CM SQ.)Xx10
-2.000 13,81 TAU-= XXX X

SURFACE ENERGY TERMS (LY/SEC)X1000

St0)= 0,00 Q(E,0)= XXX X
R({M) = XX XX QrS,0)= XXX X
DC D)= X XXX

INTEGRATED EVAPDTRANSPIRATION (GM/CM $Q.) X100

€= XXXX
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CASE VIt CCMPARISCON DOAYA FROM DALLAS (12 HOUR )

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (w/SECY V {DEG C) {MB)Y
GEO -4, 44 1.36
1enn =N, R4 -3,19 6.50 3.56
900 "1070 -3.40 6.69 3.59
800 "2' 59 -3 60 6. 87 3.39
700 -31.41 -3,80 7,05 3.19
60C -4.78 -4.01 T.24 3.45
500 -5.11 ~4,21 T.42 3.75
400 ~-5.9R% -4, 40 T.63 4,04
300 ~6455 -3.97 7.R0 4430
20N =T, 40 —4euld T.G0 4.50
100 -84 65 -3.69 Ta60 4,90
3> -5.2C -2.3n S.a61 5.50
8 -2.80 -0,an 4.21 5,73
2 XX XX XXXX 4.00 5.75
n XX XX X XXX XX XX X XXX
SOIL TEMPERATURE (DEG () WIND SPEED (M/SEC)
Q00N T.25 f 2.94
-C. 260 13.71
-0,.50n0 13.565 SURFACE SHEAR STRESS
-1.,000 13.78 (DYNES/CM SQ. ) X1N
-2.00N 12.81 TAU= XXX X

SURFACE FNERGY TERMS (LY/SEC)X1ICO0

S(D)= N, 6N QI +0)= XXX X
RN} = XX XX Q{S40)= XXX X
Qi€ ,9)= XXXX

INTEGRATYED FVAPOTRANSPIRATION (GM/CM SQ.)X100

E= X XXX

79

—

e

i it et il



CASE VvIII GPAC QUTPUT DATA

VELOCITY CCMPONENTS

KI{CM SQ/SEC) 10369 10229 5119 5019
TAPE NO. A81, &sz, 392, 3913,
INTERVAL 12, 00HR 12.00HR €. N0HR 6.00HR

U COMPONFNT (M/SEC)

LEVELIM)Y opac DIFF GPAC OIFF GPAC OIFF GPAC OIFF

GED ~4.413 0.01 ~4.43 C.01 =~0.4R 0.96 -0.68 0.00
1002 -0,39 Ne44 -3.21 -2,137 =2.18 ~6.27 -1.09 -3.18
9ny -1.93 -0,22 -p .47 =C.97 -2.83 -4.08 =223 -3,48
860 =2.63 -0, 06 -2,92 =033 -3.}13 3,55 ~2.72 -3.14
731 -13,06 N.32 -3.20 Ce21 =3.31 -2,9] =3.01 -2,061
60r -3.41 0,87 -3,42 CeB5 3,41 -2,272 -3.18 -1.98
501 =3.66 lsgds -3.63 .48 -3.47 <1.47 -3.29 =-1,29
409 -3.8h .12 -3.89 2.18 -3,48 -n_s5g -3.34 -0,44
3N 4,04 ?.51 ~3,97 2.58 -=3,.,46 0.36 -3,35 0,45
200 —4,2n .20 -4,13 3.27T  -3.40 l.09  <3,.3) l.1R
170 -4.,37 4.28 -4,39 4.35 -3,25 1.73 -3,18 1.80
32 44,54 le 66 =4,45 1.75 -2.9¢ l.34 -2,97 t.38
8 “bels —lihe =4,71 =191 -2.60 -0,40 -2.58 -0,138

V COMPONENT (M/SEC)

LEVEL(M)  6PAC NIFF GPAC OIFF GPAC NDIFF GPAC DIFF

CEW 1.36 Nn.01 1.36 0.91 -0.15 -0.00 =-0.15 -n,00
1¢c0on 5.90 9. 09 3.67 6,86 leal .49 1. 60 6.h8
ann 4,90 R. 3R 4045 7.35 Nn.73 6.14 1.24 6.65
2739 be 3 7.93 4.08 7.4R N.14a 5.94 0,49 6.29
700 3,92 7.413 3,54 T.44 -0,38 5.81 -n,113 6.06
ann 3.45 Te 46 3.27 7.28 -0.75 5.76 -~0.%6 5.96
530 3,049 7.30 2.93 T.14 -1.ny 5.81 -0.05 5.94
450 277 T.17 2462 7.n2  ~-1.139 S5¢61 -1.28 5.72
30 2.6l be 43 2632 6.79 -~1.64 5.56 -1,%6 S.66
290 2.17 he 65 2.01 6.51 ~-1.n1 5.49 -1.73 5.57
102 1ed6 5. 74 1.73 5.62 ~1.86 5.15 -1.p1 5.20
32 1.51 3. 81 le4l 3.71 ~1.71 .49 -1.67 3.53
) le2n Z.10 l.11 2.C1l  =1,37 1.53 -1.1%¢ 1.56

gc




CASE VIII GPAC QUTPUTY (AT A

AIR TFMPERATURE AND VAPOR PRESSURE

TACE NO. 881. 832. 892, 893,
INTFRVAL 12.N0HR l2.00HR 6. 00HR 6. 0OHR

AIR TEMPERATURE (DEG C)

LEVEL{M) GPAC DIFF GPAC CIFF GPAC NDIFF GracL DIFF

1000 7.9R .48 Ba.l2 1.62 T.32 0.86 7.87 l1.41
200 T.44 0,15 T7.60 C.91 7.79 0.91 8.15 1.27
8NN 7.106 N.29 7.3C Cet3 7.9C 0.60 8.16 0.86
70C 6.952 =N.13 Tell 0.n6 7.90 0. 19 8.12 0.41
60N 6.8 -=N_.56 6.37 =(CW37 7.79 =-0.3% 7.98 =-0.15
80N 6.54 -N.84 6.73 -C.b9 T.73 =-0.82 7.8 =-0,67
400 6.36 -1.28 &.54 -1.19 7.61 -1.39 T.76 -=-1.24
370 618 =1l.62 5637 -1.43 7.47 -2.13 Te60 =-2,00
220 5,97 -1.93 6,15 =-1.75 T.29 =3.06 Te#d =2.95
10 S.67 =-1.73 S5.85 -1.95 6.96 -3.8« 7.0 ~-3.75

32 .23 -0.18 5441 0.NnN 637 =3.74 6.45 =-3,66
3 4.0A N, 65 5.73 0.02 SeT% -2.96 5.79 =-2.91
2 a4l fe &7 4,63 C.63 5.05 =3.30 5.09 -3,26
0 3.25 XX XX 3.37 XXX X 3.11 XXXX 3.15 XXX X

VAPOR PRESSURE (MA)

LEVFL(M) GPAC DIFF GPAC DIFF GPAC DIFF GVAC OIFF

1700 4.01 N, s2 4.12 0.56 3.31 -0.10 3.4 NGO
90n 431 n, 12 4,3¢ .75 3.8 -0,013 3.54 0.013
86C 4.45 1e 0 4449 1.10 3.6¢C n,13 3.65 ND.l18
770 “.5E 1. 39 4.62 1.47 3.71 0.28 3.75 0.32
600 4.68 1.23 4.7 1.26 3.81 N.14 3.84 0.17
509 4,81 1.06 4. 84 1.08 1.94 CelD 3.98 0.14
409 4,8G N, 85 4092 0.n8 4,03 -0.01 4,06 NN
3NN 4.99 Ne 69 5.02 0,72 4.16 -0,08 4s19 =-0,Nn5
200 S.10 e 60 S.l4 0.64 4.31 =0.10 &4.34 -0,07
1nn S.17 1,27 542) 0.31 6.4 -0, 24 4.7 -=-0,21

32 5.32 -0,17 5.35 =0.14 4.72 =0,30 4,75 ~0.27

8 .41 =N 30 Set3d  =N,05 4.96 =0.,19 4.99 -0.15

2 5.99 =1,20 5.69 -N.15 5.18 .02 5727 0.6

8 L PRNA | XY XX 5.9t XXX X S.83 XX RX 5.86 XX XX
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CASE VIl GPAC QUTPUT OATA

MISCELLANENUS VARTABLES

TAPE NO. Agl. 882. g8q2. 8913,
INTERVAL 12, NCHR 12.00HR 6.NOHR 6.00HR

sOLL TEMPERATURE (DEG ()

LEVEL(MS  GPAC DUFF GPAC DIFF GPAC DIFF GPAC DIFF
C.NON 6.17 =~-i1.CR 6.25 -1.00 Te94 -1.69 T.96 -1.67
-04125 1N.53 =0,321 10,54 =-0.30 12.53 =0.26 12.93 =0.26
-0.250 12.59 -0.02 12,99 -0.02 13,45 -0,09 13.45 =-0,09
-C.500 13.66 0.01 13.67 0.02 13.70 0.00 13.71 0.1
-1.000 13,77 -0,C1 13.78 NN0 13,77 0.01 13.77 0.01
=-2.000 13,76 -0,02 13.79 =N,N2 13,79 -0,02 13,79 -0,02

WIND SPEED (M/SEC)

LEVEL(MY GPAC DIFF GPAC NIFF GPAC DIFF GPAC DIFF

R 56832 XX XX 5,78 XX X X 4431 XX X X 4.29 XXX X
q 4 410 1.96 4, 8% 1.91 2.94 -=0.70 2.91 -0,73
2 1,71 2. 617 1,67 2.63 .16 0,71 2.14 0.69

SURFACF FNERGY TERMS (LY/SECIXICND

PARAMFETER GPAC DIHF GPrAC DIFF GPAC OIFF GPAC DIFF

S{0) NDehbt 0.05 0,56 0,04 =0,01 =0,N1 =-n.0f -=-0,01
P (1) -1l.45 XX XX =1.49 XXXX -—-1,88 XXXX —1,.,88 XXX X
Q(C, ) -1.34 X(XX =-1.36 xXXxx -1.21 XXXX =1.20 XXX X
N(iF, ) N.HG XX XX 0.69 XXX X 0.70 XXX X N.79 XX XX
CLsS,7) -N,RY XXxX =0.82 XXXX =1.37 XXXX =-1.37 X XX X

SURFACE SHEAR STRESS (DYNES/CHM SQIXLN

PARLUETER GPAC NIYE GPAC CIFF GPAC DIFF GPAC DIFF
TrU Ne&N XX XX Caa0 YXXX ~,al XX XX 0,40 XY XX

INTEGRATED $VAPOTRANSPIRATICN (GM/CM 5Q)Xx100

PARAMETFR GOAC DIFF GPAC NIFF GPAC OILFF GPAC DIFF
3 £ h0 X X XX oD XX X X 3,460 XX XX 3,60 XXX X
A2
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K{CM SQ/SEC)
TAPE NU.
INTERVAL ;

LEVEL(M)Y  GPAC

GEO -2.21
1000 1.79
900 .59
800 nN,53
N0 0.24
600 0.058
50N -0,"R
4900 -0.1%
;Or) -”.22
2NN -N,25
107 -0,25

32 -0.2,

a -0.1A

LEVEL(M)  GPaAC

GFND - ?7.83
1700 -5.5H
s0Nn -%.5hA
gnn -5.51
700 -5,712
67C -5.,1A
50N -5.81
400 ~-5.84
230 ~5.,02
270 -5,1"
l?rJ _c).;()

32 -4,71

8 -3.76

CASE V

£ ANQ
REPEN
o NOHR

DUFF

n, 01
=766
-2.81
-2.66
-72.31
-1.85
-1,3%
-1.45
-1+ 62
-1.45
-1.18
-N, 32
-no 46

NLFF
N, 01
0. 18
Ny 45
Ne 69
N, RS
1. 05
1, 2C
1.51
i.R?
1.98
1. €1
Ne 34

~D4 H6

It

GPAC NUTPUT DATA

VELOCITY COMPONENTS

2

GPAC
=-2.21
-1.05

0.61

D4R

Coldb

C.0b
-0.27
-Celb
-Ce?1
-0.25
-C.26
-Ng2?
~Nel6s

vV COMPONENT

GPAC
-2.83
-2.174
-4.990
-5417
-5.6)
-5.71
-5e 15
~-5.82
-%.32
-S.7N
-5.137
~4 .7

6614

897.
« NOHR 1

U COMPONENT (M/SEC)
DIFF GPAC
0.1 =-2.81
-5.50 3.99
-3,19 3.17
=-2.72 2.51
-2 1.97
-l.84% 1.59
-1.38 1.32
-l1.45 1.16
-l.61 1.G3
-l.44 0,96
-1.16 N.,R9
~D.R? C.81
-{\'o('b n¢72
(M/SEC)

NIFF GPAC
n."\ -6,6G6¢
3,02 =6.N3
lell -6.012
C.03 =6.0:2
C.ov6 =6.06
1.10 -6.05
1.31 -6 7
1.53 -6.07
1.R3 -6, 7
1.90 =5,.¢7
1,62 =5,80
Ne3h -6 ,77
-C.47 =3,74

=5. 77

63 C4
00,
«O00HR

DIFF
N.01
-0071
-0.81
-0,72
-0053
-n.21
tc.23
0,60
0.46
C.26
¢.29
054
N.63

DIFF

0.00
-n.53
-0.44
-N,33
-N.36
"(\o 2(‘)
-0,26
-0.25
-N.27
~C.1R
‘(\o ?c)
-1.17
-1.74

1

GPAC
"2081
0.75
2.93
2.49
1.98
1.6C
1.32
1.15
1.03
0.96
0,89
Q.,R1
0.72

GPAC
~6.98
-5.10
-5.85
-5.94
-6.,N3
-6.MN4
-6.77
-6.07
-5.,02
-5.,R7
-5.49
~4,717
-3.79

6309
9nt .,
«Q0HR

DIFF
0.1
-3.94
-1.N5
-0.74
-N.52
-N.20
Ne 213
0. 6¢
ND.46
Na?26
D.29
NeH4
0«63

DIFF

~feN

APy
-0025
-0.32
-0.34
"(“)5
~0.25
=N.,25
-N,22
-0.18
024
-1.17
-1.74




CASE VIII GPAC QUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 896. 897. 300. 901.
INTERVAL 2. 0NHR 2.00HR 1.00HR 1.00HR

ATR TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF

1000 6.106 "0004 6069 0.19 6.40 —0016 6047 "0.08
9930 T.54 Ne 54 7.70 0.79 T.26 Celé 7«31 0.19
800 B.27 0. 72 B8.38 0.83 8.03 N.33 8,06 0.36
700 R, 76 D71 8.832 0.77 Be67 0. 38 8.68 0.39
600 9,07 Ne 48 9.11 0.52 9.20 0.35 9.21 0.36
500  9.35 Ne 23 9.37 0.25 9. 74 0.29 .74 0.29
400N 0.5 -~-N,18 9,57 =-0.16 10.22 0.1 10.23 0.11
aen 9,67 =-0.83 G.67 ~0.83 10.62 =0.40 10.62 =-0,40
2170 9.77 —1.63 9,73 =~1.62 10.98 -0.92 10.98 -0.,92
100 Q.59 ~2.25 9,59 =-2.,25 11.07 -1.68 11.08 -1.67

32 0017 “'2. 64 9017 "2064 10-80 "2.13 10.78 -2015
8 Re585 =2.44% 8,55 =2.44 1011 =2.,42 10,11 =2.42
2 T.83 =2.92 7.83 =2.92 9,28 =-3.19 9.28 -3.19
0 5.78 XX XX S. 78 XXX X 6.95 X XXX 6.95 XXXX

VAPOR PRESSURE (MB)

LEVEL{M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF

1000 3.19 -0.10C 3.24 =0.05 3.22 -0.06 3.23 -0.95
Qann 3.33 -nol3 3. 37 -0009 3.36 -0.,08 3.38 —0.06
800 3.45 =0.07 3,47 =0.05 3,47 -0.07 3.48 -0.06
70C 3,55 =0.04 3.56 -0.03 3,57 -0.06 3,57 =0.06
600 3,64 -N.12 3,66 -0.12 3.67 -0.11 3.66 =0.12
500 3,79 ~-0,11 3.79 -=-0.11 3.81 =0.11 3,81 -0C.l1l
400 3089 "(‘016 3.88 —Col7 3.Q1 -0014 3.90 “0015
3nn 4,046 =0,17 4,05 =C.l16 4,05 =0.15 4.05 -=0.15
200 40?10 "qoll 4.(3 -0.12 402:) "0.09 10025 ‘0.09
100 100(03 "Qo 10 l’o"% -O-lﬂ 4048 -0.01 ‘0.48 "0001

32 46,79 N, 0O 4,79 N. N9 4,90 0,28 4.90 0.28
a foll Ne 36 5.10C Ned5 5.28 N.62 5.27 0.61
2 SCI". nob" 50100 0.63 5-610 0.97 5.63 0096
n G626 XX XX 6. 20 XXXX 6.64 XX XX b.64 XX XX

84



CASE VIII GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NQ. 896, 897. 900.
INTERVAL 2+ 00HR 2.00HR 1.00HR 1

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC

0.000 11.13 -0.88 11.12 =-0.89 12.28 -0.59 12.28
-0.125 13.64 =-0,11 13,64 =-0.11 13.87 -0.06 13.82
=0.250 13,54 -0.05 13.54 -0.05 13,53 -0.03 13.53
-1.000 13.76 N,01 13.76 N0.01 13,75 .00 13,75
=2.000 13.79 =0.02 13,79 =0,02 13.79 -0.02 13.79

WIND SPEED (M/SEC)
LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC
8! 4.92 XX XX 4.92 XXXX 4499 XX XX 4,99
8 3.77 N. 46 3.77 0.46 3.86 1.81 3,86
2 279 Ne 49 ?2.80 0.50 2.85 145 2.85
SURFACE ENERGY TERMS (LY/SEC)IX1000

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC

S(D) -0.00 =0.00 =0.01 =-0.01 =0.,01 =-0.01 =0.00
R(N) -1.96 XXXX =1.96 XXXX =1.96 XXXX' =1.97
Q(C,0) ~1l.60 XXXX =1.61 XXXX =1.78 XXXX =1.78
Q(E.N) 117 XX XX l.16 XXX X 1.33 XXXX 1.33
Q(S,0) -1.52 XXXX =1452 XXXX =1.52 XXXX =1e52

SURFACE SHEAR STRESS (DYNES/CM SQ)X10

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC
TAU 0.65 XX XX 0.65 XXX X 0.65 XXXX 0.65

INTEGRATED EVAPOTRANSPIRATION (GM/CM SQ)X100

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC
£ 1.40 XX XX 1.40 XXX X 0.60 XXXX 0.60

A5

901.
+O0HR

DIFF
"0059
‘0.06
~-0.03
“0000

0.00
-0002

DIFF
XXX X
1.81
1.45

DIFF
‘0.00
XXXX
XXX X
XXX X
XXX X

DIFF
XXX X

OIFF
XXXX



ROOY MFAN SQUARES OF THE DIFFERENCES BETWEEN
THE PREDICTED AND OBSERVED ATMOSPHERIC COLUMNS

CASE VIII 12.00 HOUR

TAPE U v T(AIR) E T{SOIL)
NO. (M/SEC) (M/SEC) (DEG C) {MB) (DEG C)

RS MAGNITUDE S5.12 3,52 6.74 4e37 12.35
PERSISY DIFF 6.89 173 4e42 0.51 2.86
GPAC DIFF 881. 1.94 6.63 1.10 0.80 0.46
GPAC DIFF 882. 2.10 6.25 1.04 0.82 0es43
CASE VITI 6 .00 HOUR
TAPE v \ T(AIR) E T{SOIL)

NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 2.82 5.92 8,71 4.20 12.96
PERSIST DIFF 4.15 l.14 206 0.25 l.73
GPAC DIFF R9 2. 2.32 5.18 2,217 0.16 0.70
GPAC OIFF 89 3, 1.99 536 2,25 0.16 0.69

R6



e

P ]

7wy

Ceniaia

T O™

T e

-

o e

[ Al e

e o
)

A i o TR

ROOT MFAN SQUARES OF THE DIFFERENCES BETWFEN
THF PREDICTEN AND OBSFRVFD ATMOSPHERIC COLUMNS

RMS MAGNI THDF
PERSIST DIFF
GPAC NDIFF
GPAC DIFF

RMS MAGNTTUNE
PERSIST NIFF
GPAC DIFF

3P AC DIFF

S e a . EE 4

CASE vII!
TAPE U v
NO. {M/SFECY (M/SEC)
2.28 &£.29
0. 42 1.34
RG 6. 1.79 1.13
H97o ?.28 1"’06
CASE VIII
TAPE 8] v
NDe {M/SEC) (M/SEC)

00,
GNl.

203(‘
N.54
0.62
1.21

5045
O.14
n.65%
.63

87

2.00 HOUR g
TC(AIR) 3 T(SOIL) !
{DEG C)  {(MB) (DEG C) g

i
9,69 4.10 13.45 :
1.05 ~ 08 0.69
1.56 0e23 0.36
1.57 N, 22 0.37

1.00 HOUR
TCAIR) E TUSOIL)

(DEG C) {(MB) (DEG O)

10.37 4,07 13.60 .
0.38 0.0% 0.34 g
1.38 0.36 0,24 H
1. 139 0. 34 0,24 2
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III. COMPARISON OF RESULTS OBTAINED BY USE OF THE ALTERNATE EXCHANGE
COEFFICIENTS

The effects on the solutions of the meteorological equatians
presently heing used to simulate the atmospheric boundary layer and
employing the alternate exchange coefficient relationships, are revesled

largely by examination of wind speeds at a height of Bm. The resulte

obtained for Case VI-A are shown in Teble i111.1. This case represents

Table II1.1 Differences in Observed and Computed Winds
at 8-m lHeight for Case VI-A Obtained by lge
of the Original and Alternate Fxchange

Coefficients
Tape Prediction "—Esaﬁhage Coefficient Magnitude of

Number Interval Used Vector Wind

(hr) Difference
e e e e e e ———— I (m/5¢)
243.1 1 Original Formulation 2.65
915 1 D-Modification 2.55
235,1 2 Original Formulation 2.07
911 2 D~Modification 1.57
229.1 6 Original Formulation 4,82
907 6 D-Modification 3.16
224.1 12 Oripinal Formulation 4,86
833 12 D-Modification 2.94

a synoptic situation in which relatively high winds occur in late winter.

The observations were taken nn 28 March 1962 between the hours of 0600C

and 1800C.

In Tabhle III.]l, as in subsequent tables, comparisons are shown for

four time “"tervals of prediction, 1, 2, 6, and 12 hes. Solutions o> “ned

for the original exchange coefficient fcrmulation have been reprod: . from
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Final Report, Report WNo. 12, Signal Corps Contract DA36¢-039-AMC-02195(E)
and Technical Raport ECOM-022866--2. These data may be referenced through
tlhie tape numbers which occur in the first columm of Table III,1 and sub-
sequent tables. The time interval for each predicticn appears in the
second column of the table, ard the third column signifies the exchange
coefficients being used in the solutions. The fcourth coluns contains the
abgolut: value of the differences of the magnitude »f vector wind predicted
for the height at 2Zm and rhe ragnitude of the vector wind obtained from
observarions and analyses for this height.

Examination of the values in Table III.1 for a predicticon interval
of 1 hr shows that for Case VI-A a differerce of 2.65 n/sec in the magni-
tuleg of rthe vector wind wac obtained for the wind at 8-m height by use
of the origlinal exchanre coefficient formulation. By use of the D-modifi-
cation to the exchange coefficient, this difference was reduced to 2.55
m/sec. A larger reduction in the difference of the magnitude of the vecto:
wind at %m height was obtained for the 2-hr simulation. Use of the D-modi-
fication resulted in a reduction of .5 m/sec from the value obtained by the
original formulation.

Results for the 6 and 12 hr simulations are essentially the same as
those for the 2 hr simulation. In either case, the D-modification produced
lower wind speed differences than did the original exchange coefficient
formulations. For Case VI-A, we note therefore, that the differences be-
tween the magnitudes of the vector winds at 8m height computed on the analog
computer and those obtained through data analyses were reduced through appli-

cation of the D-modification for each of the four simulation intervals.




Table III.2 contains the simulation results for Case VI-B which is

a case associated with hiph wind conditions in early summer. Data for
Table II1.2 Differences in Observed and Computed Winds
at 8-m Height for Case VI-E Obtained by Use
of the Original and Alternate Fxchange
Coefficients
Tape é}EHIEEEkEF""""i&kﬁ&%@é Coefficient Magnitude of
Number Interval Used Vector Wind
(hr) Difference
e e e et e e e (m/sec)
297.1 1 Original Formulation 4.64
934 1 D-Modification : 4,85
289.1 2 Original Formulation 2.52
930 2 D-Modification 3.22
281.3 6 Original Formulation 3.72
926 6 D~Modification 1.80
253.2 12 Original Formulation 4,22
922 12 D-Modification 2.14
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this case were collected on 15 June 1962 between the hours of 0600C and
1800C. For this case, neither exchange coefficient formulation produced
results consistently superior to the other. For the 1 hr simulation, the
original exchange coefficient formulation produced the lower vector wind
magnitude difference which amounted to 4.64 m/sec; however, this result is
only slightly better than the value of 4.85 m/sec which was obtained when
the D-modificat{on was used. For the 2 hr prediction interval also, the
originai formulation produced a hetter result than did the D-modification.
For the 6 and 12 hr simulation periods, on the other hand, the D-mod-

1fication produced results superior to those obtained hy use of the original
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exchange coefficient formulation. A reduction of 1.92 m/sec was obtained

for the 6 hr time interval and a reduction of 2.08 m/sec was obtained for

the 12 hr time interval.

The results for Case VII-A are shown in Table III.3. This case is

associated with the occurrence of a low level jet. The data for this case

Table I1I.3 Differences in Observed and Computed Winds
at 8-m Helght for Case VII~A Obtained by Use
of the Original and Alternate Exchange

Coefficients
Tape Prediction Eizﬂange Coefficient Magnitude of
Number Interval Used Vector Wind
(hr) Difference
e e e e (m/sec)
411 1 Original Formulation 4,80
948 1 D-Modification 4.63
406 2 Original Formulation 3.97
944 2 D-Modification 3.51
401 6 Original Formulation 1.35
940 6 D-Modification 2.60
393 12 Original Formulation 4.55
857 12 D-Modification 4.96

was collected from 1800C on 15 November 1961 to 0600C on 16 November 1961.
Examination of Table III.3 indicates that a reduction in the difference
of the magnitude of the vector wind at 8m height was produced by the
D-modification for the 1 and 2 hr simulation intervals only. In either
case the reductions were small, 0.17 m/sec for the 1 hr interval and

0.46 m/sec for the 2 hr interval.
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For the 6 and 12 hr simulations also, the differences obtained by the
two exchange coefficient formulations were small. The larger difference
was the value for 6 hr wvhich amounted to 1.25 m/sec.

Table III.4 contains the results for Case VII-B which also 1is

associated with a low level jot occurrence. The data for this case were {

Table IIT.4 Differences in Observed and Computed Winds
at 8-m Helght for Case VII-B Obtained by Use
of the Original and Alternate Exchange

Coefficients
1
Tape."“-“ Prediction Exchange Coefficient Magnitude of f
Number Interval Used Vector Wind
(hr) Difference |
— — (m/sec) D
s02 1 Ociginsl Foruulation 2.57
62 1 D-Modification 3.C4 ii
497 2 Original Formulation 3.53 P
, 958 2 D-Modification 3.50 |
.& i 492 6 Original Formulation 1.49 :
: ! 954 6 D-Modification 3.66 :
[}
437 12 Original Forrulation 3.95 '
869 12 D-Modification 4.63 i

e ————

collected between the hours of 0600C and 1800C on 24 QOctober 1961. For

this particular case, wind speed differences obtained with the original

Yy P e BT P N e 1 TR

exchange coefficient formulation were equal to or less than those differ- !
ences produced by the D-modification for each of the predictior intervals.
The difference in the 1 hr values obtained by use of the two exchange

coefficient fornulations was 0.47 m/sec. The results for the 2 hr
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simulations were identical, und as with Case VII-A, the largest difference
in the values was cbtained for the 6 hr prediction interval.
Table I11.5 contains the results for Case VIII which represents a

synoptic situation ir which & relatively strong thermal inversion exists.

Table III.5 Differences in Ohserved and Computed Winds
at 8-n. UHeight for Case VIII Obtained by Use
of the Original and Alternate Exchange
Coefficients.

Tape Prediction Fxchange Coefficient Maghitude of
Number Intevval Used Vector Wind
(hr) Dit ference
e . (m/sec)
192.1 1l Original Formulation 2.75
S00 1 D-liodification 1.85
184.1 2 Original Formulation 1.87
896 2 D-Modification 0.65
176.1 6 Original Formulation 2.97
892 6 D-Modification 1.58
168.1 12 Original Formulation 5.31
881 12 D-Modification 2.86

The data for this case were collected between 1800C 18 February 1962 and
0600C 19 February 1962, While this case was being set up on the GPAC

for sirulation, the direction of the surface contour gradient for the
initial time was deterwined to be in error. As a consequence of this
fact, the original synoptic &analyses of the surface pressure for the
initial time and for each of the verification times was consulted and the
directions of the pressure gradients redetermined. The corrected values

appear in the initial conditions for Case VIIL.
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Examining Table III.5, we can see that for each of the prediction
intervals, a considerable reduction in the magnitude of the vector wind
difference was obtained by employment of the D-modification. The dif-
ference in the magnitude of the vector wind obtained for the 1 hr pre-
diction using the original exchange coefficient formulation resulted in
a value of 2.75 m/sec. With the employment of the D-modification this
difference was reduced to 1.85 m/sec.

Considerahle reduction in the differences in the magnitudes of the
vector winds were obtalned also for the 2-hr, 6-hr, 12-hr prediction
intervals.

The 1 and 2 hr simulations resulted in reductions of 0.90 m/sec and
1.22 m/sec, respectively. The magnitude of the reduction increased with
the length of the prediction interval with the maximum reduction amounting
to 2.45 m/gec for the 12 hr interval.

Table I11.6 shows composite differences in the magnitudes of the vec-
tor winds at 8-m height for a combination of all the cases included in this
report. Fxamination of the table shows that the original'exchange coeffi-
cient formulations yvielded a RMS difference in the magnitude of the vector
wind of 3.63 m/sec for the 1-hr prediction interval. The D-modification
reduced this difference to 3.58 m/sec. The 2-hr prediction interval as
well as the 6-hr and 12-hr prediction intervals indicates a similar reduc-
tion for the D-modification. The amount of the reduction increases with
the length of the prediction interval; the maximum reduction amounted to
0.93 m/sec and was associated with the 12-hr prediction interval. Thus,

for all four prediction intervals, the ND-modification produced lower RMS
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Table III.6 Root-Mean-Squares of the Differences in the
Magnitudes of the Vector Winds at 8-m Height
for Cases VI-A, VI-B, VII-A, VII-B and VIII.

. EAtn & 6 ——— e e e

Predictfsn

ExcH;HEé—boefficient RMS Magnitude of

Interval Used Vector Wind

(hr) Difference
e —_ o (m/sec)
1 Original Formulation _ 3.63
1 D-Modification 3.58
2 Original Formulation 2.92
2 D-Modification 2.77
L 6 Original Formulation ' 3.16
| 6 D-Modification 2.68
! 12 Original Formulation 4.60
12 D-Modification 3.67

——— - & 2 — A 3 S — S d————— WS W v ® - -

differences in the magnitude of the vector wind than did the original
exchange coefficient formulation.

With regard to Case VIII, the reduction in wind speed differences
at 8-m height may not be attributed entirely to the use of the alternate
relationships for the turbulent exchanpe coefficients since the surface
pressure gradients were re-evaluated before the solutions involving the
alternate relationships were obtained.

For the cases studied, a small over all improvement was obtained by
employment of the D-modification; however, from these few cases alone,

one cannot say that the D-modification is superior, necessarily, to the

original formulation.
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