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THE LFM-II MODEL — 1980

John E. Newell and Dennis G. Deaven

NOAA, NWS, National Meteorological Center 
Washington, DC 20233

ABSTRACT. The changes incorporated in the LFM model 
since the end of 1976 are documented. Emphasis is 
placed on the computational grids used by the model 
and on its vertical structure. The calculation of 
donvective precipitation and the vertical interpola­
tion from the model's coordinate to isobaric surfaces 
for display purposes are treated in detail. The cir­
culation and precipitation forecasts of the LFM are 
evaluated by presenting monthly values of SI scores 
and of threat scores for the years 1976 through 1979.

1. INTRODUCTION

The purpose of this NOAA Technical Memorandum is to bring up to 
date the information contained in the previous documentation of the LFM 
model by Gerrity (1977). The description in that work was current as of 
the end of 1976. Since then, some important changes have been made in 
the procedures used in the limited area forecast system.

The previous documentation was quite detailed and the bulk of it is 
still valid. There is, therefore, no need to repeat it here. Instead, 
we will focus either on features of the model which were not described 
by Gerrity (1977) or on those aspects of the June 1980 version of the 
LFM which differ from the model as it was at the end of 1976.

2. THE GRIDS USED BY THE MODEL

The LFM forecast is computed on a polar stereographic map projection 
true at 60 degrees north latitude. Two distinct grids, covering exactly 
the same geographical area of the globe, are used by the model. The 
first of these is the LFM-I grid, an array consisting of 53 columns 
along the I-axis and 45 rows along the J-axis for a total of 2385 grid- 
points. The second grid is the LFM-II grid in which I ranges from 1 to 
79 and J from 1 to 67, a total of 5293 points.

The grid spacing of the LFM-I grid is 190.5 km at 60 degrees north 
latitude, while that of the LFM-II is exactly two thirds of this value, 
or 127.0 km. Essentially, each two grid intervals of LFM-I are replaced 
by three of LFM-II. The coordinates of the two grids are related by the 
formulas

3
l2 = 2 (Ii ~ 1) + 1 (2.1)
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3
J2 = 2 (Ji - 1) + 1 (2.2)

The analyses prepared for the LFM model are contained on the LFM-I 
grid. When they are read into the computer by the model initialization 
code, they are immediately interpolated biquadratically to the LFM-II 
grid so that the initialization process itself is carried out on the 
finer mesh grid, as is the complete forecast calculation. The post­
processing section of the LFM model, which prepares the calculation for 
display at six-hour intervals, is performed on the LFM-II grid. As a 
final step, those fields selected for display are interpolated to the 
LFM-I grid for processing by graphics and other output programs.

The rationale for having the analyses and the display on the LFM-I 
grid is flexibility and economy of programming. The motivation for 
computing the initialization and the forecast on the LFM-II grid is to 
gain the greatest possible accuracy within the limits imposed by the 
available resources.

3. THE PRESSURE GRADIENT AVERAGING TECHNIQUE

When the LFM-I was converted to LFM-II, it was not necessary to 
reduce the time step despite the reduction in mesh length. This is so 
because of the introduction of an economical time integration scheme 
which has been discussed by Shuman (1971) and by Brown and Campana (1978).

The essential feature of this method is that the pressure gradient 
term is not evaluated at a single time level, but rather is represented 
by a time-averaged value. If we let <f)x denote the pressure gradient 
term in the tendency equation for the u-component of the wind, then $x 
is evaluated as

$x - a ('}> + <}> 1 ■*") + (1 - 2a) 4> T (3.1)XXX x

with a similar expression for <(>„. Here x denotes the time level at 
which the quantity is to be evaluated and a is a real number.

Use of pressure gradient averaging allows for a timestep increment 
up to twice as large as that used in the conventional leapfrog time- 
differencing scheme. However, in order to control computational modes 
which amplify as powers of the time, the model employs time—smoothing 
of the predicted quantities. The use of the time damping results in a 
reduction of the maximum allowable time increment to a value somewhat 
less than twice that of the usual leapfrog scheme.

The time smoothing of a forecast variable, u for example, can be 
written as

— b (uA + uT ) + (1 - 2b) u^T (3.2)
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where the asterisk subscript refers to an intermediate value and the 
absence of it refers to the time-smoothed value. The quantity b is a 
damping coefficient. As shown by Brown and Campana (1978), for a given 
choice of b, there is a value of a in equation (3.1), which affords the 
maximum stable time step. This optimum value of a, namely oimax> 
related to the time filter coefficient by

= <b2 + D (b + l)/4 (3.3)MAX

In the current LFM-II, b is given a value of 0.075 and a is computed 
from equation (3.3).

4. THE VERTICAL STRUCTURE OF THE LFM

The model is divided into three distinct domains in the vertical. 
These are the boundary layer, the tropospheric and the stratospheric 
domains. The vertical coordinate used in the model is a modification 
of the sigma system of Phillips (1957). Sigma is a dimensionless number 
defined as the ratio of two pressures.

In the boundary layer domain, sigma is given by

P - (PG - PB)
(4.1)°B =

where p is the pressure at some level in the boundary layer, pg is the 
pressure at the ground and pB is a constant (50 mb) representing the 
fixed depth of the boundary layer.

In the tropospheric domain, sigma is written as

a (4.2)T

where p is an arbitrary pressure level in the troposphere and p^ is the 
tropopause pressure.

In the stratospheric domain, sigma is defined by

a (4.3)S

where p is an arbitrary pressure level in the stratosphere and P5Q 
represents the constant value of the 50 mb isobaric surface, which is 
taken as the top of the model.
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Note that in each domain a varies from a value of 0 at the top 
(lower pressure) to a value of 1 at the bottom (higher pressure). The 
stratosphere is divided into three layers, each of pressure thickness 
equal to (pq' - P5q)/3. The troposphere is also divided into three 
layers, each of pressure thickness (PG “ Pb “ Px)/3. With the addition 
of the boundary layer, the model is appropriately termed the 7-layer 
LFM. Wind and temperature are predicted in each of the layers, while 
precipitable water is forecast in the three lowest layers.

The ground surface, the tropopause and the 50 mb level are considered 
to be material surfaces, with the result that the vertical velocity, d, 
vanishes at those levels. Elsewhere, d is computed diagnostically at the 
interface between each of the model layers.

The vertical structure of the model is indicated in Figure 1. The 
solid lines are called sigma levels or sigma surfaces and mark the upper 
and lower boundaries of the layers. The dashed lines represent the mid­
point of the layers. The predicted values of wind component, u and v, 
potential temperature, 0, and moisture, RH, are considered to be carried 
in the middle of the layers. The height, Z, and vertical velocity, d, 
are computed diagnostically and are located at the sigma levels.

5. CALCULATION OF CONVECTIVE PRECIPITATION

Because moisture is carried in only three layers of the present 
version of the LFM model, the scheme for the parameterization of con­
vection can only crudely approximate atmospheric convective processes.
The algorithm is applied layer by layer, starting in the boundary layer 
and working upward at each column of grid points. Convective precipita­
tion is computed once an hour (every ninth timestep) in order to conserve 
computer resources.

The algorithm is presented in the flow chart following this section, 
in which the index k refers to the model layer under consideration. As 
shown in the flow diagram, there are four tests applied to the layer to 
determine the occurrence of convection. These are:

1. The mean relative humidity in the layer must be at least 75 
percent.

2. There must be convergence of precipitable water, W, into the layer 
as measured by a positive tendency in W.

3. The pressure of the lifting condensation level of a parcel origin­
ating at the midpoint of layer k must be greater than the pressure at the 
midpoint of layer (k + 1).

4. When lifted to the midpoint of layer (k + 1), the parcel must 
be warmer than its environment.

4
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Figure 1. Vertical Structure of the LFM-II Model.
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When all the conditions for convection are satisfied, an amount of 
precipitation attributed to convection is computed from the formula

A0 c A p nP k+1 k+1CNRAIN (5.1)gL

where A0 is the difference between the temperature of the parcel lifted, 
first dry and then moist adiabatically, to the midpoint of layer (k + 1) 
and the temperature of the environment at that level, Cp is the specific 
heat of dry air at constant pressure, AP^^ is the pressure thickness of 
layer (k + 1), 11^+1 is the value of the Exner function at the midpoint
of layer (k + 1), g is the acceleration of gravity and L is the latent 
heat of vaporization or condensation. The precipitable water in layer k 
is reduced by an amount equal to CNRAIN. In addition, the potential 
temperature of layer (k + 1) is increased by an amount A0. This aspect 
of the scheme was designed to simulate convective pumping of heat aloft 
in cumulus clouds. Also, it should be noted in the flow chart that the 
temperature of layer k is increased by 2 degrees Kelvin prior to computing 
the pressure of the LCL. This is done to simulate large scale lifting by 
enhancing the buoyancy.

6. LATERAL BOUNDARY CONDITIONS

The five outermost grid rows surrounding the LFM forecast area form 
the lateral boundary region. Values for the specification of the time- 
dependent lateral boundaries of the LFM are obtained from a large-scale 
(hemispheric or global) forecast made twelve hours earlier. The large- 
scale prediction from 12 to 60 hours, at six-hour intervals, is used to 
determine large-scale tendencies at the boundary zone grid points.

The first step in this procedure is the horizontal interpolation of 
forecast isobaric fields of wind, height, temperature, and tropopause 
pressure from the grid points of the large-scale model to those of the LFM 
boundary region. A vertical interpolation is then done at the LFM points 
from the isobaric values to the sigma system of the 7-layer LFM. The 
vertical interpolation uses the same techniques employed in the initializa­
tion section of the model and yields values of wind and potential temperature 
in each of the layers, and of the pressure thickness of the troposphere and 
stratosphere. Next, the sigma layer values are time-differenced to form 
six-hour tendencies, which are then scaled to the timestep used by the LFM. 
Finally, large-scale values of wind, temperature, and pressure thickness at 
points of the boundary region are obtained at each timestep by adding the 
scaled tendency to the LFM model's initial values.

At the outermost row of grid points, these large-scale values are used 
at each timestep without modification. At the next four inner rows (rows 
2 through 5) a diffusive "nudge" in the form of:

3(f>.

i»T+1 l>T 1 LFM T-l2 ()T+ 2 At + K V  (4)  1) 6 1FLFM rLFM 3t pls ( . )LFM
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is used to modify the LFM grid point values. Here <j> represents a prognostic 
variable, the superscript x denotes the tiraestep index, the subscript LFM 
denotes a value obtained from the model equations and the subscript LS 
refers to the large-scale value.

The finite form of the Laplacian operator is defined by:

Vz(j) I,J *1+1,J + *1-1,1 + d) ■+■ *  4*vi, i,j-i i,j 6 2j+i ( . )

and the value of the diffusion coefficient, K, is fixed at 0.04 in the 
boundary region. Note that all space and time scales have been absorbed 
in the value of K and the finite form of the Laplacian. This procedure is 
applied during each timestep of the model's integration to all prognostic 
variables except precipitable water which is kept constant on the boundary.

If a large-scale forecast is not available, then LFM grid points on the 
outermost row are kept fixed at their initial values during the integration 
and the contribution of the large-scale model to the Laplacian in Equation 
(6.1) is set equal to zero. This procedure produces a constant boundary 
condition with increased diffusion in the boundary zone.

7.1 Post-Processing the Forecast

At six-hour intervals after initial time the forecast calculations 
are interpolated vertically from the sigma-coordinate system to standard 
isobaric levels and then are filtered horizontally for display and 
transmission to users. This procedure is known as post-processing and 
its principal steps will be described in the next three sections.

7.2 The Vertical Interpolation from Sigma to Pressure

The pressure at each of the sigma levels shown in Figure 1 is obtained 
by using the forecast values of pressure thickness in the stratospheric 
and tropospheric domains and integrating downward from the top of the model 
at 50 mb to the earth's surface. Values of the Exner function and of the 
logarithm of pressure are computed from the pressure at the sigma levels.
A value of the Exner function in the middle of each layer is calculated 
from the values on the sigma levels, and from this a value of the logarithm 
of pressure in the middle of the layer is determined.

The absolute temperature, T, at sigma levels other than the tropopause 
is defined by modeling T linear in logarithm of pressure. The height, Z, 
of each sigma surface is computed by integrating upward from the ground, 
using the forecast pressure-temperature profile in the vertical.

Temperature, T, at the tropopause is obtained as a weighted mean of 
a value, T^, extrapolated from above the tropopause, and a value, Tg, 
extrapolated from below. The extrapolation is done by modeling T linear 
in pressure. Using the vertical indexing scheme shown in Figure 1, T^ and 
Tg can be written as:

9



TA = 1.5 T5 - 0.5 T6 
(7.1)

Tb = 1.5 T4 - 0.5 T3

It is convenient to define some additional quantities

a - (pT - p3q)/3 

b - (pG “ PB " PT^/3
(7.2)

The value of tropopause temperature, T*, is computed as

T* = (a TB + 3 Ta)/2 (7.3)

The wind components (u*, v*) at the tropopause level are computed using 
the same procedure employed for temperature.

Temperature, wind, and relative humidity at standard isobaric levels 
are computed using the values in the sigma layers. It is assumed that 
each of these quantities varies linearly in the log of pressure.

For isobaric levels located above ground, the height is computed 
hydrostatically from the values of height on the sigma surfaces and the 
known vertical distribution of temperature. T is modeled linear in log 
of pressure.

At gridpoints where a desired isobaric level lies below the ground, 
the height of that level is computed using a technique designed to simulate, 
at least in part, the method employed at observing stations to reduce 
the measured station pressure to a value of sea-level pressure. Using 
the symbols of Figure 1 we define

Z2 = 0.5 (Z2 + Z3)

T* = T2 - 0.0065 (Zx - Z2) (7.4)

tSL e T* + 0.0065 Z1

If TgL is less than or equal to 290.66K, the height of the isobaric 
level is given as

Z(p) = ZX + 0.5 | (T* + TSL) log \~] (7(7.5)

10



where R is the gas constant for pure dry air, g the gravitational accelera­
tion, Z\ the height of the model's terrain, pg the pressure at the surface 
of the earth, and p the value of the isobaric level. Basically, T2 has 
been extrapolated downward at a lapse rate of 0.0065K per meter to define 
T*, the ground temperature, and Tgg, the temperature at sea-level. If 
Tgg exdeeds 290.66K and if T* is less than or equal to 290.66, then 
TgL is set equal to 290.66 in equation (7.5). If T* exceeds 290.66, 
then TgL is redefined as

Tsl = 290.66 - 0.005 (T* - 290.66)2 (7.6)

for use in (7.5).

7.3 The Deslosh Procedure

The isobaric height fields are subjected to a procedure known as 
"desloshing". The relative vorticity at 500 mb is computed from the 
wind components at that level, with m denoting the map factor.

5 (v/m) - ^ (u/m)nr (7.7)

A stream function, V, is then obtained from the known values of vorticity 
by applying a relaxation procedure to the equation

V2 ip = ? (7.8)

The stream function field is used in the inverse form of the balance 
equation to obtain Z5Q0, where the superscript D indicates that the 
height field has been desloshed. The original hydrostatic height field, 
Z5qo> is subtracted from Z5Q0 to obtain the value of the deslosh 
at each point.

D (7.9)

The deslosh field is then added to each isobaric hydrostatic height to 
obtain the desloshed height field for that level

ZD = ZH + D (7.10)

In equation (7.7) the relative vorticity, C, is computed only for 
interior points. On the boundary it is set to zero. A scaled value of 
Z500 is used as the boundary condition on ip in (7.8), and in the inverse 
form of the balance equation Zt^qq is used as the boundary condition in 
obtaining Z^qo* Essentially, the deslosh procedure preserves the value 
of Z^ on the boundary at all levels. It adjusts interior values of 
Z500 to fit the boundary values and the forecast 500 mb vorticity at 
interior points. Finally, it preserves the original thickness between 
the 500 mb level and all other isobaric levels.
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7.4 The Filtering of the Forecast

After completion of the vertical interpolation from sigma to pressure 
and after the desloshing of the heights, all forecast fields are filtered 
on the LFM-II grid. A bilinear interpolation is then used to obtain 
values on the LFM-I grid. After interpolation to the LFM-I grid, most 
fields are again filtered. The only output quantities which are not filtered 
on the LFM-I grid are: precipitation amount, surface pressure, precipitable 
water, boundary layer potential temperature and wind components, tropo- 
pause temperature and wind components, and the vertical speed shear at 
the tropopause. It is the values on the LFM-I grid which are used as 
the official forecast.

8.1 Evaluation of the Circulation Forecasts

Tables 8.1.1 through 8.1.8 present monthly SI scores for 500 mb 
height and sea-level-pressure forecasts from the LFM model for the period 
1976 to 1979. The SI scores were domputed using a forty-nine point 
latitude-longitude grid centered over the United States. The gridpoint 
spacing is five degrees latitude by ten degrees longitude. The verifying 
analysis is the LFM analysis. All LFM forecasts were used in computing 
the results in the tables.

On 31 August 1977 LFM-II replaced LFM-I as the operational limited- 
area model. It is interesting to examine the tables of SI scores to see 
whether the change of model is reflected there. It is our view that the 
SI scores for the 500 mb height forecasts do not offer convincing evidence 
of change in the quality of the predictions at that level. However, the 
figures for the sea level pressure forecasts indicate an improved skill 
(lower SI score) during the last two years. We believe that some of this 
change is due to the finer resolution of LFM-II. The improvement is 
evident at sea level but not at 500 mb because of the difference in 
scale of the circulation features at the two levels.

Table 8.1.9 contains SI scores for the LFM 500 mb forecast heights 
for 1979 for separate western and eastern grids. The superiority of 
the eastern predictions over the western is clear. The western area 
forecasts are degraded more quickly because of the nearness of the up­
stream boundaries and the upstream sparse data area.
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Table 8.1.1

SI SCORES FOR 12-HOUR 500 MB FORECAST FROM 

THE LFM MODEL

1976 1977 1978 1979

Jan 16 17 18 17
Feb 16 17 19 17
Mar 16 18 17 19
Apr 21 18 20 18
May 20 20 25 21
Jun 22 23 22 20
Jul 23 21 22 24
Aug 22 20 21 22
Sep 21 21 21 20
Oct 18 19 18 20
Nov 16 18 17 18
Ded 15 18 16 18

Average 19 19 20 20

Table 8.1.2

SI SCORES FOR 24-HOUR 500 MB FORECASTS FROM 

THE LFM MODEL

1976 1977 1978 1979

Jan 23 24 24 24
Feb 21 24 25 22
Mar 22 24 23 24
Apr
May
Jun

28
26
28

23
26
28

26
27
27

24
27
25

Jul 28 26 26 28
Aug
Sep

28
25

24
26

25
26

26
25

Oct 24 25 22 25
Nov 22 23 23 24
Dec 20 24 22 24

Average 25 25 25 25
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Table 8.1.3

SI SCORES FOR 36-HOUR 500 MB FORECASTS FROM 

THE LFM MODEL

1976 1977 1978 1979

Jan 31 32 32 31
Feb 28 31 32 28
Mar 29 30 30 31
Apr 36 29 33 31
May 35 33 35 34
Jun 36 35 32 31
Jul 35 32 32 34
Aug 35 31 31 32
Sep 33 33 33 31
Oct 31 31 28 31
Nov 29 30 29 30
Dec 27 31 29 31

Average 32 32 31 31

Table 8.1.4

SI SCORES FOR 48-HOUR 500 MB FORECASTS FROM 

THE LFM MODEL

1976 1977 1978 1979

Jan 38 39 38
Feb 36 37 38 34
Mar 34 37 36 39
Apr 46 35 42 37
May 42 41 41 40
Jun 43 42 38 37
Jul 42 36 37 39
Aug 42 36 37 37
Sep 39 39 40 36
Oct 38 36 33 37
Nov 36 38 35 36
Dec 33 39 34 37

Average 39 38 38 37
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Table 8.1.5

SI SCORES FOR 12-HOUR SEA LEVEL PRESSURE FORECASTS 

FROM THE LFM MODEL

1976 1977 1978 1979

Jan 38 38 35 36
Feb 40 36 35 34
Mar 38 35 34 34
Apr
May
Jun

39
39
40

37
39
38

33
35
35

37
37
36

Jul 41 39 36 36
Aug
Sep
Oct

41
42
37

40
39
37

35
35
33

38
34
35

Nov 38 40 35 35
Dec 38 38 36 34

Average 39 38 35 35

Table 8.1.6

SI SCORES FOR 24-HOUR SEA LEVEL PRESSURE FORECASTS 

FROM THE LFM MODEL

1976 1977 1978 1979

Jan 45 46 42 44
Feb 47 45 44 42
Mar 45 42 41 41
Apr
May
Jun

45
45
47

44
45
46

39
42
41

44
43
42

Jul 47 44 42 42
Aug
Sep
Oct

47
47
42

45
45
40

42
43
39

43
40
41

Nov 44 46 43 42
Dec 44 46 43 41

Average 45 45 42 42
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Table 8.1.7

SI SCORES FOR 36-HOUR SEA LEVEL PRESSURE FORECASTS 

FROM THE LFM MODEL

1976 1977 1978 1979

Jan 54 53 50 51
Feb 55 54 51 49
Mar 52 50 51 47
Apr 52 52 47 53
May 52 54 50 51
Jun 55 55 49 49
Jul 54 53 50 51
Aug 54 52 49 52
Sep 53 51 54 48
Oct 49 46 46 49
Nov 51 54 49 49
Dec 52 55 50 49

Average 53 52 50 50

Table 8.1.8

SI SCORES FOR 48-HOUR SEA LEVEL PRESSURE FORECASTS 

FROM THE LFM MODEL

1976 1977 1978 1979

Jan 62 58 57
Feb 63 62 58 55
Mar 57 57 57 54
Apr 60 58 53 60
May 59 62 58 58
Jun 60 61 55 57
Jul 58 58 54 56
Aug 60 57 54 58
Sep 61 58 60 53
Oct 57 50 50 55
Nov 58 61 56 56
Dec 59 62 56 56

Average 59 59 56 56
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Table 8.1.9

SI SCORES FOR THE LFM-II 500 MB FORECASTS FOR THE YEAR 1979 

OVER THE WESTERN (W) AND EASTERN (E) GRIDS. WEST IS THE AREA 

BETWEEN 105W AND 145W, 25N AND 55N. EAST IS THE AREA BETWEEN

65W AND 105W, 25N AND 55N.

12-HR 24-HR 36-HR 48-HR

W E W E W E W E

Jan 23 16 29 20 37 27 44 32
Feb 19 15 26 17 32 23 38 27
Mar 22 16 28 20 37 27 44 34
Apr 22 16 28 21 34 27 40 34
May 23 19 30 23 37 30 43 36
Jun 25 19 29 23 35 29 40 35
Jul 26 22 32 26 38 32 43 37
Aug 28 19 32 22 37 28 42 32
Sep 25 17 31 20 37 26 43 31
Oct 24 17 30 21 35 26 41 32
Nov 23 15 29 19 35 25 41 32
Dec 22 15 29 20 36 26 42 33

Average 24 17 30 21 36 27 42 33
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8.2 Evaluation of the Precipitation Forecasts

Tables 8.2.1 and 8.2.2 present monthly results from the verification 
of the LFM precipitation forecasts. The figures are based on the occur­
rence of 0.01 inch of liquid precipitation in a twelve-hour period at 
members of a sixty station network located over the United States and 
southern Canada.

If the model predicts 0.01 inch or more in a given twelve-hour 
period and if 0.01 inch or more is observed at the reporting station, 
then this forecast is counted as correct. The threat score, TS, is 
computed as

100 C
TS = F + R - C (8.2.1)

where C is the number of stations correct, F is the number forecast 
to have 0.01 inch or more and R is the number reporting at least that 
amount. The bias, B, is computed as

F
B = r (8.2.2)

and is a convenient measure of the tendency of the model to forecast 
too small or too large an area of significant precipitation.

Both tables 8.2.1 and 8.2.2 show a trend of improvement (higher 
threat scores) over the four-year period. As with the SI scores for the 
sea-level pressure forecasts, we attribute some of this change to the 
introduction of LFM-II on the last day of August 1977. It is considered 
too early to .judge the impact of the convective precipitation scheme 
introduced in June 1979.
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Table 8.2.1

12-24 HOUR LFM PRECIPITATION FORECAST 

BIAS (B) AND THREAT SCORE (TS)

1976 1977 1978 1979

B TS B TS B TS B TS

Jan 0.92 39 1.02 43 0.86 48 0.88 49
Feb 1.02 41 1.06 36 0.83 38 0.99 46
Mar 0.93 41 1.32 47 0.89 42 1.07 45
Apr 0.92 37 1.07 43 1.06 43 1.07 43
May 0.83 38 1.09 29 0.98 45 0.95 42
Jun 0.89 27 0.80 26 1.01 32 1.15 34
Jul 0.90 25 1.10 27 1.19 29 1.16 31
Aug
Sep

1.04
1.23

25
34

1.14
1.14

28
35

1.24
1.22

33
37

0.88
1.18

28
43

Oct 1.04 46 1.12 40 0.84 29 1.05 41
Nov 0.95 35 1.15 43 0.94 44 1.12 50
Dec 0.82 37 1.04 42 1.03 42 1.14 48

Average 0.96 35 1.09 37 1.01 39 1.05 42

Table 8.2.2

24-36 HOUR LFM PRECIPITATION FORECAST

BIAS (B) AND THREAT SCORE (TS)

1976 1977 1978 1

B TS B TS B TS B TS

Jan 0.99 30 1.16 36 0.96 43 0.91 43
Feb 1.16 34 1.24 32 0.86 34 1.10 40
Mar 1.04 38 1.41 39 1.03 38 1.12 42
Apr
May
Jun

1.10
0.96
1.05

32
32
22

1.16
1.24
0.85

38
28
26

1.16
1.02
0.91

39
39
27

1.15
1.00
1.03

40
35
32

Jul 1.15 21 1.16 26 1.00 28 1.02 29
Aug
Sep
Oct

1.29
1.28
1.05

24
31
39

1.17
1.09
1.14

28
33
35

1.09
1.12
0.79

26
34
26

0.76
1.04
1.00

29
40
34

Nov 1.09 28 1.26 39 1.04 42 1.13 45
Dec 1.01 31 1.15 39 1.12 41 1.16 39

Average 1.10 30 1.17 33 1.01 35 1.04 37
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