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1 INTRODUCTION 
US Wind Power Corporation contracted Dr. Robert N. Meroney and Dr. David E. Neff of Colorado 
State University to forecast wind turbine power performance in forested regions. The primary focus 
being the potential power benefits of cutting trees near wind turbine sites located on a variety of hill 
shapes and slopes. This project consisted of three different studies (tasks), each being summarized in 
a separate report. Task 1 reviews the literature database on analytical, numerical and empirical .models 
suitable for describing potential wind generation benefits in forested environments. Task 2, the subject 
the this report, uses a physical model (wind tunnel simulation) to estimate wind turbine power avail-
ability on two dimensional ridges with various forest clearings, ridge shapes and slopes. Task 3 physi-
cal models the complex topography of a potential wind turbine site area to determine the effect of 
forest clearing on wind turbine power availability for several hilltops within the site area. 

This Task 2 report describes the experimental methodology and measurement results obtained in 
physical modeling a 200 foot high ridge (two dimensional) for a variety of forest clearings, tree 
heights, ridge shapes and slopes. A model scale of 1 : 1000 was chosen to be representative of the at-
mospheric boundary layer winds. Measurements of wind speed at several different heights above the 
hill crest were obtained for 96 different run conditions consisting of; 

i) both triangular and sinusoidal ridge shapes, 
ii) ridge slopes of 1 :2, 1 :3, 1 :5 and 1: 10, 
iii) tree heights of 20, 40 and 60 feet, and 
iv) forest clearings of no tree removal, highest tree top being level with hill top ground 

level, highest tree top being 100 feet lower than hill top ground level and all trees 
removed to the base of the hill. 

These measured wind velocities are then normalized appropriately for comparative analysis of frac-
tional speed ups and wind power availability. 

2 EXPERIMENTAL SETUP 

2.1 Model Specifications 
Modeling 200 foot high ridges at a 1: 1000 length scale ratio resulted in 6.1 centimeters (cm) high 
model ridges. Eight model ridges were constructed out of wood and plastic products, four sinusoi-
dal and four triangular ridges at ridges slopes of 1 :2, 1:3, 1 :5 and 1: 10 (height:halfbase). The full 
width of the 1:2, 1:3, 1:5 and 1:10 sloped ridges were 24.4, 36.6, 61.0 and 122.0 cm respectively. 
The wind tunnel into which these model ridges were placed limited all ridge lengths to 183 cm. 
The aspect ratio, i.e. ridge length to ridge full width, for each of these ridge slopes was 7.5, 5.0, 
3. 0 and 1. 5. Figure 1 shows the cross sectional shapes of these eight model ridges. 

The tree cover was simulated with an Astroturf product manufactured by Monsanto for door mats 
and walkways. The Astroturf, made of polyethylene, consisted of vertical bristle groups (8 
bristles per group, group spacing of 1.14 cm), 1.8 cm tall, connected to flexible matting, 0.15 cm 
thick. At a length scale ratio of 1 : 1000 these 1. 8 cm tall bristles are representative of the 60 foot 
tall trees. To simulate 40 and 20 foot tall trees sheep shears were use to cut these bristles down to 
1.2 cm and 0.6 cm respectively. Figure 2 displays photographs of these three simulated forest 
models. Accurate multiple measurements of the three forest cover mats found that the mean tree 
heights were 23', 41' and 56' rather than the design heights of 20', 40' and 60'. The design heights 
of 20', 40' and 60' will be how these different forest covers are specified in this report. 
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Measurements of the percent open volume for these three forest covers were 63% for 20' trees, 
82% for 40' trees and 89% for 60' trees. The bristle, which simulate the trees, on the matting were 
always perpendicular to the mat backing thus when the matting was stapled to the model ridge 
contour the simulated trees were not in a vertical position. Figure 3 shows a series of four draw-
ings of the 60' trees on the 1 :3 sloped sine ridge. 

2.2 Wind Tunnel Configuration 
The experiments were performed in the Meterological Wind Tunnel (MET) facility at Colorado 
State Unversity's Engineering Research Center. Figure 4 displays a schematic detailing the major 
features of this facility. This wind tunnel has a speed range of Oto 40 mis. The 9: 1 contraction ra-
tio upwind of the test section produces a stable, uniform flow with low turbulence ( ,..,0 .1 % ). The 
test section length upwind (,.., 20 meters) of the model site area has sufficient fetch for the natural 
development of simulated atmospheric boundary layer winds. The test section has a cross-sectional 
size of 183 cm x 183 cm. The model ridges were always 6 .1 cm tall thus the wind tunnel flow 
blockage ratio was ,.., 3. 3 percent. 

The MET's test section entrance did not have any turbulence conditioning spires. The initial twelve 
meters of the test section floor was covered with thin carpet type roughness, this was followed by 
six meters of Commercial Grade Astroturf with a bristle height of ,.., 1.2 cm. These sections of 
ground roughness were present during all test measurements. Following these fixed ground rough-
ness conditions, two tree height specific roughness mats of 183 cm wide by 152 cm long were 
placed end to end on the tunnel floor. The different model ridges were placed underneath and cen-
tered in-between these two mats. The placement of the model ridge and the downwind mat was 
adjusting dependent on the specific tree clearing on the ridge top being tested. Staples were used 
to insure that these roughness mats followed the surface contour of the different model ridges. 

2.3 Velocity Profile Measurements 
Pitot-static probes were used as a velocity standard during the calibration of the hot film velocity 
measurement system and to provide two reference velocity measurement points for each hot film 
measurement point within all vertical velocity profiles. The principles of operation of pitot-static 
probes are described in any fundamental text on fluid mechanics and will not be discussed in detail 
here. The operational relationship for these probes is U = (2g cMlp) 112 , where U = velocity, gr. = 
gravitational conversion constant, M = difference between static and dynamic pressures, and p is 
the air density. The air density, p, is calculated from the ideal gas law and Mis measured using an 
electronic manometer. 

Single-hot-film (TSI 1210 Sensor) measurements were used to document the longitudinal mean 
velocities and the longitudinal turbulence levels for all velocity profiles in this test program. During 
calibration the hot film probe voltage was recorded at several velocities covering the range of in-
terest. These voltage-velocity (E, U) pairs are then regressed to the equation E2 = A + BU via a 
least squares approach for various assumed values of the exponent c. Convergence to the mini-
mum residual error was accelerated by using the secant method to find the best new estimate for 
the exponent c. 

The hot-film-probe was mounted on a vertical traverse and positioned over the desired profile 
location in the wind tunnel. The anemometer's output voltages was digitized and stored within· an 
IBM AT® computer. This voltage time series was converted to a velocity time series using the 
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inverse of the calibration equation; U = [ (E2 
- A)IB } 11

c. The velocity time series was then analyzed 
for pertinent statistical quantities, such as mean velocity and root-mean-square turbulent velocity 
fluctuations. The computer system moves the velocity probe to a vertical position, acquires and re-
duces the data, then moves on to the next vertical position, thus obtaining an entire vertical veloc-
ity profile automatically. Wind tunnel reference velocities, one at the top of each profile and one at 
an upwind location, (-200, 15,6.1) cm, were obtained via a pitot-static probe for each hot film ve-
locity measurement point. These reference velocities were used to normalize out any wind tunnel 
speed variations that existed between the different runs tested and during the acquisition of indi-
vidual vertical profiles. 

2.3.1 Error Statement 
Pitot-static probe measurements have an absolute accuracy to within ±2 percent of the actual 
velocity. Test conditions within the wind tunnel were always maintained to within ±1.5 de-
grees centigrade and ±3 mmHg atmospheric pressure variation. This variation in test tempera-
ture and pressure along with analog to digital conversion errors results in a relative error in 
pitot probe measurements of less than ± 1. 0 percent. 

The analytic curve fit between hot wire voltage and a velocity standard based on pitot probe 
measurements along with analog to digital conversion resulted in random errors of within ± 1. 0 
percent. Testing temperature and pressure variations (similar to those stated above) on the hot 
wire measurement system resulted in random errors of ±2.3 percent. Thus the hot wire mea-
surement system was accurate to within ±2.5 percent of the pitot probes reported velocity. 
Since all hot wire measurements are normalized by a pitot probe measurement over the same 
time record and the hot wire velocity was calibrated against the pitot probe, the pitot probes 
bias errors of ±2 percent of actual velocity does not affect the normalized velocity value. 

The error introduced in a velocity measurement as the result of probe vertical positioning er-
rors vary with the magnitude of the velocity gradient at the measurement location over the 
ridge. The velocity gradient is greatest at the lower measurement points thus this is where the 
resultant error in velocity would be the greatest. Absolute vertical positioning error was esti-
mated to be ±1 mm. Surveying the data shows that the error in velocity due to random posi-
tioning errors of this magnitude is usually less than 1. 5 percent but can be as high as 3 percent. 

The total error in normalized velocity values is estimated to be less than ±2. 9 percent for the 
majority of data values but can be as high as 3. 8 percent for a few select low height values. 
When one cubes the velocity values to look at power changes these errors become ±8. 7 and 
± 11. 4 percent errors in power values respectively. 

3 TEST PROGRAM SPECIFICATIONS 

3.1 Model Validation Tests 
To insure that the selected wind tunnel ridge model was accurate a series of model validation tests 
were performed prior to the requested model ridge measurements. Table 1 summarizes the run 
conditions for five different model validation and model reference test series. The A series tests the 
Reynolds number invariance of the wind tunnel flow field over the 60' simulated tree cover without 
the presence of the model ridge. The B series tests looks at the uniformity of the wind tunnel ve-
locity profile for these same conditions in both the lateral and longitudinal directions. The C series 
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tests provides reference velocity profiles for the different tree heights tested (O', 20', 40' and 60') at 
the ridge crest location but without the model ridge present. The D series tests measure a series of 
velocity profiles, longitudinally down the wind tunnel, passing over a step change in roughness 
from simulated 60' tree cover to no tree cover conditions. The E series tests the Reynolds number 
invariance of the wind tunnel flow field over the 60' simulated tree cover with the 1 :2 slope, trian-
gular model ridge present. 

3.2 Model Ridge Tests 
Table 2 lists the run number and run conditions for the 96 requested model test conditions. These 
tests cover two hill shapes (triangular and sinusoidal), four hill slopes (1 :2, 1 :3, 1:5 and 1: 10), 
three tree cover heights (20', 40' and 60') and four hilltop clearing configurations (all trees re-
moved, highest tree top being 100 feet lower than hill top ground level, highest tree top being level 
with hill top ground level and no tree removal. Also listed in Table 2 are the distances along the 
ridge contour from the hill crest to the location of the simulated forest cover matting. 

4 TEST PROGRAM DATA 

4.1 Model Validation Velocity Profile Data (A To E Series) 
Table 1 lists the specific run conditions for the velocity profiles obtained in the A through E test 
series. The wind speed and the profile positions, downwind and lateral, listed in this Table are in 
model units. 

4.1.1 Approach Flow Reynolds Number Invariance Tests (A Series) 
Table 3 summarizes the model velocity profiles obtained in the A test series, Runs AOO to 
A05. In Table 3, and subsequent tables of the similar type, the column labeled "Velocity@ 
76.2 cm" is the pitot probe velocity measured 76.2 cm above ground level at the current pro-
file position (alternatively, this column may be labeled "Velocity@ 30.5 cm" in which case the 
measurement height was 30.5 cm). The column labeled "Velocity@ 6.1 cm" is the pitot probe 
velocity measured 6.1 cm above ground level upwind -200 cm of the location of the model 
ridge crest. 

Table 4 displays both tabularly and graphically the comparisons of normalized velocity profiles 
and local turbulent intensity profiles for these six runs. The normalized height is the measure-
ment height divided by a ref~rence height of 30.5 cm (this is the equivalent of 305 meters in 
field units). The normalized velocity for this test series is defined as (U/U~l(Urefl/Urefl.~ 
where refl indicates the pitot probe velocity at 76.2 cm height, i indicates the velocities obtain 
while the hot film probe was at a particular height and H indicates the velocities obtain while 
the hot film probe was at the height, H = 30. 5 cm. 

4.1.2 Wind Tunnel Flow Uniformity Tests (B Series) 

4.1.2.1 Lateral Uniformity 
Table 5 summarizes a series of velocity profiles obtained in the B test series, Runs 
BOl to BOS, that were at different lateral positions in the wind tunnel. Table 6 displays 
both tabularly and graphically the comparisons of normalized velocity profiles and lo-
cal turbulent intensity profiles for these runs. Normalized velocity for this test se-
quence is defined as (U/Us03.H )/(Uref2,/Uso3,ref2) where B03 represents the velocity 
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profile obtain at tunnel centerline, rej2 indicates the upwind pitot probe velocity at 6.1 
cm height, i indicates the velocities obtain while the hot film probe was at a particular 
height and H indicates the velocities obtain while the hot film probe was at the height, 
H= 30.S cm. 

4.1.2.2 Longitudinal Uniformity 
Table 7 summarizes a series of velocity profiles obtained in the B test series, Runs 
B06 to B 10, that were at different longitudinal positions in the wind tunnel. Table 8 
displays both tabularly and graphically the comparisons of normalized velocity profiles 
and local turbulent intensity profiles for these runs. Normalized velocity for this test 
sequence is defined as (U/Us10.Jl(Uref2/Us10.ref2) where BJO represents the velocity 
profile obtain at model ridge crest position in the wind tunnel, rej2 indicates the up-
wind pitot probe velocity at 6. 1 cm height, i indicates the velocities obtain while the 
hot film probe was at a particular height and H indicates the velocities obtain while the 
hot film probe was at the height, H = 3 0. S cm. Run B06 was normalized by only its 
own velocity at height, H, since the traverse supporting the hot wire probe was up-
wind of the ref2 pitot probe, thus affecting its readings. 

4.1.3 Tree Cover Reference Profile Tests (C Series) 
Table 9 summarizes a series of velocity profiles obtained in the C test series, Runs COl to 
COS, that document wind profiles over the different tree height simulation mats without the 
presents of the model ridge. Table 10 displays both tabularly and graphically the comparisons 
of normalized velocity profiles and local turbulent intensity profiles for these runs. Normalized 
velocity for this test sequence is defined as (U/UJl(Urefl/Urefl,J where refl indicates the pitot 
probe velocity at 3 0. 5 cm height, i indicates the velocities obtain while the hot film probe was 
at a particular height and H indicates the velocities obtain while the hot film probe was at the 
height, H = 30.S cm. Table 11 lists these profiles in field units scaled to a 10 mis velocity at 
30S meter height. Table 11 also shows the results of a regression analysis determining the 
equivalent field displacement height, d, roughness length, z

0
, friction velocity, u., and power 

law index, p. 

4.1.4 Tree Cover Change Reference Profiles (D Series) 
Table 12 summarizes a series of velocity profiles obtained in the D test series, Runs DOI to 
DOS, that document wind profiles over the different tree height simulation mats without the 
presents of the model ridge. Table 13 displays both tabularly and graphically the comparisons 
of normalized velocity profiles and local turbulent intensity profiles for these runs. Normalized 
velocity for this test sequence is defined as (U /U Jl(Urefl./Urefl,J where refl indicates the pitot 
probe velocity at 76.2 cm height, i indicates the velocities obtain while the hot film probe was 
at a particular height and H indicates the velocities obtain while the hot film probe was at the 
height, H = 30.S cm. 

4.1.5 Model Ridge Reynolds Number Invariance Tests (E Series) 
Table 14 summarizes the model velocity profiles obtained in the E test series, Runs EO 1 to 
E06. Table l S displays both tabularly and graphically the comparisons of normalized velocity 
profiles and local turbulent intensity profiles for these six runs. Normalized velocity for this 
test series is defined as (U /U Jl(Urefl/Urefl.J where refl indicates the pitot probe velocity at 
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3 0. 5 cm height, i indicates the velocities obtain while the hot film probe was at a particular 
height and H indicates the velocities obtain while the hot film probe was at the height,· H = 
30.5 cm. 

4.2 Model Ridge Velocity Profile Data (F To M Series) 
Table 2 lists the specific run conditions for velocity profiles obtained over the 96 different model 
ridge setups used in the F through M test series. Included in this Table are the ground surface dis-
tances from the hill crest to the base of the nearest trees for each run condition. 

4.2.1 Triangular Ridge With 1:2 Slope (F Series) 
Table 16 lists the velocity profile data for the 20' high tree test cases, Runs FOl to F04. In Ta-
ble 16, and subsequent tables of the similar type, the column labeled "Velocity@ 30.5 cm" is 
the pitot probe velocity measured 30.5 cm above ground level at the current profile position. 
The column labeled "Velocity @ 6.1 cm" is the pitot probe velocity measured 6.1 cm above 
ground level upwind ~ 200 cm of the location of the model ridge crest. The column labeled 
"Velocity Ratio" is the ratio of "Velocity@ 30.5 cm" divided by "Velocity@ 6.1 cm". Table 
17 lists the velocity profile data for the 40' high tree test cases, Runs FOS to FOS. Table 1 S 
lists the velocity profile data for the 60' high tree test cases, Runs F09 to F12. 

Table 19 displays both tabularly and graphically the comparisons of normalized velocity pro-
files for these runs. Table 20 displays both tabularly and graphically the comparisons of local 
turbulent intensity profiles. The normalized height is the measurement height divided by a ref-
erence height of 30.S cm (this is the equivalent of 30S meters in field units). The normalized 
velocity in Table 19, and subsequent tables of the similar type in test series F through M, is 
defined as (U/Urefl) where refl indicates the pitot probe velocity at 30.S cm height, i indi-
cates the velocities obtain while the hot film probe was at a particular height. 

4.2.2 Triangular Ridge With 1:3 Slope (G Series) 
Table 21 lists the velocity profile data for the 20' high tree test cases, Runs GOl to G04. Table 
22 lists the velocity profile data for the 40' high tree test cases, Runs GOS to GOS. Table 23 
lists the velocity profile data for the 60' high tree test cases, Runs G09 to G12. Table 24 dis-
plays both tabularly and graphically the comparisons of normalized velocity profiles for these 
runs. Table 2S displays both tabularly and graphically the comparisons of local turbulent inten-
sity profiles. 

4.2.3 Triangular Ridge With 1:5 Slope (H Series) 
Table 26 lists the velocity profile data for the 20' high tree test cases, Runs HOl to H04. Table 
27 lists the velocity profile data for the 40' high tree test cases, Runs HOS to HOS. Table 2S 
lists the velocity profile data for the 60' high tree test cases, Runs H09 to H12. Table 29 dis-
plays both tabularly and graphically the comparisons of normalized velocity profiles for these 
runs. Table 30 displays both tabularly and graphically the comparisons of local turbulent inten-
sity profiles. 
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4.2.4 Triangular Ridge With 1:10 Slope (I Series) 
Table 3 I lists the velocity profile data for the 20' high tree test cases, Runs IOI to 104. Table 
32 lists the velocity profile data for the 40' high tree test cases, Runs lOS to lOS. Table 33 lists 
the velocity profile data for the 60' high tree test cases, Runs 109 to 112. Table 34 displays 
both tabularly and graphically the comparisons of normalized velocity profiles for these runs. 
Table 35 displays both tabularly and graphically the comparisons of local turbulent intensity 
profiles. 

4.2.5 Sinusoidal Ridge With 1:2 Slope (J Series) 
Table 36 lists the velocity profile data for the 20' high tree test cases, Runs JOI to 104. Table 
37 lists the velocity profile data for the 40' high tree test cases, Runs JOS to JOS. Table 3S lists 
the velocity profile data for the 60' high tree test cases, Runs 109 to 112. Table 39 displays 
both tabularly and graphically the comparisons of normalized velocity profiles for these runs. 
Table 40 displays both tabularly and graphically the comparisons of local turbulent intensity 
profiles. 

4.2.6 Sinusoidal Ridge With 1:3 Slope (K Series) 
Table 4I lists the velocity profile data for the 20' high tree test cases, Runs KOI to K04. Table 
42 lists the velocity profile data for the 40' high tree test cases, Runs KOS to KOS. Table 43 
lists the velocity profile data for the 60' high tree test cases, Runs K09 to KI2. Table 44 dis-
plays both tabularly and graphically the comparisons of normalized velocity profiles for these 
runs. Table 45 displays both tabularly and graphically the comparisons oflocal turbulent inten-
sity profiles. 

4.2. 7 Sinusoidal Ridge With 1:5 Slope (L Series) 
Table 46 lists the velocity profile data for the 20' high tree test cases, Runs LOI to L04. Table 
47 lists the velocity profile data for the 40' high tree test cases, Runs LOS to LOS. Table 4S 
lists the velocity profile data for the 60' high tree test cases, Runs L09 to L12. Table 49 dis-
plays both tabularly and graphically the comparisons of normalized velocity profiles for these 
runs. Table 50 displays both tabularly and graphically the comparisons oflocal turbulent inten-
sity profiles. 

4.2.8 Sinusoidal Ridge With 1:10 Slope (M Series) 
Table S 1 lists the velocity profile data for the 20' high tree test cases, Runs MOI to M04. Ta-
ble S2 lists the velocity profile data for the 40' high tree test cases, Runs MOS to MOS. Table 
53 lists the velocity profile data for the 60' high tree test cases, Runs M09 to Ml2. Table S4 
displays both tabularly and graphically the comparisons of normalized velocity profiles for 
these runs. Table 55 displays both tabularly and graphically the comparisons of local turbulent 
intensity profiles. 
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5 TEST PROGRAM RESULTS 

5.1 Model Validation Velocity Profile Results (A To E Series) 

5.1.1 Approach Flow Reynolds Number Invariance Tests (A Series) 
The graphs associated with Table 4 indicate that Reynolds number invariance in the approach 
flow existed for all velocities tested in this series with the possible exception of the lowest ve-
locity test case, Run AOO. It was decided that good model similarity would exist when the up-
wind pitot probe, at a height of 6. I cm, registered a velocity of --500 emfs. 

5.1.2 Wind Tunnel Flow Uniformity Tests (B Series) 

5.1.2.1 Lateral Uniformity 
The graphs associated with Table 6 indicate that the lateral uniformity in mean velocity 
profiles was --6 percent at height, H = 30.5 cm. Since all test measurements for this en-
tire study were to be at only one lateral position this lateral uniformity was considered 
acceptable. The lateral uniformity in turbulent intensity, particularly at the lower mea-
surement heights, was good. 

5.1.2.2 Longitudinal Uniformity 
The graphs associated with Table 8 indicate that the longitudinal uniformity in mean 
velocity profiles was --2 percent at height, H = 30.5 cm. The change in simulated for-
est cover matting from the fixed commercial Astroturf to the moveable 60' tree height 
Astroturf roughness at - I 52 cm is noticeable in both the mean velocity and turbulent 
intensity profiles at lower heights. 

5.1.3 Tree Cover Reference Profile Tests (C Series) 
The graphs associated with Table I 0 and the values of the regression parameters in Table I I 
indicate that the upwind, fixed commercial Astroturf matting was representative of --30' high 
trees. The displacement heights were typically around 0. 7 I times the tree height. The rough-
ness lengths vary from 0. I I m, for no trees, to I. 98 m, for 60' trees. The power law index 
vary from O. I9, for no trees, up to 0.32, for the 60' trees. 

5.1.4 Tree Cover Change Reference Profiles (D Series) 
The graphs associated with Table I3 show the progressive wind speed increase and turbulence 
decrease as the result of going from a simulated 60' tree cover out to a area where trees have 
been removed. This series of tests indicates the wind power generation benefit obtained by up-
wind clear cutting when located on flat terrain. 

5.1.5 Model Ridge Reynolds Number Invariance Tests (E Series) 
The graphs associated with Table I 5 indicate that Reynolds number invariance in flow over 
I :2 sloped triangular ridge existed for all velocities tested. It was decided that good model 
similarity would exist for all model ridges when the upwind pitot probe, at a height of 6. I cm, 
registered a velocity of --500 cmf s. 
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5.2 Model Ridge Velocity Profile Results (F To M Series) 

5.2.1 Normalized Velocity Profile Comparisons 
Table 56 presents a comparison of normalized velocity profile results for all the triangular 
shaped ridges. Table 57 presents a comparison of normalized velocity profile results for all the 
sinusoidal shaped ridges. Normalized velocity profile results for the reference profile tests ( C 
series) are presented at the bottom of Table 57. These tables, 56 and 57, are just a representa-
tion of the velocity normalization data Tables 19, 24, 29, 34, 39, 44, 49 and 54 but the 
normalized height is scale to field values. This velocity normalization was defined as (U /Urefl) 
where ref 1 indicates the pitot probe velocity at 3 0. 5 cm height, i indicates the velocities obtain 
while the hot film probe was at a particular height. 

5.2.2 Fractional Speed Up Factor Comparisons 
Table 58 presents a comparison of percent fractional speed up factor profile results for all the 
triangular shaped ridges. Table 59 presents a comparison of percent fractional speed up factor 
profile results for all the sinusoidal shaped ridges. The percent fractional speed up factor was 
defined as [{(U/Urep)l(Ucrx.!Ucrx.ref2)}-1]* 100 where Cxx represents the appropriate refer-
ence profile (same tree height without the ridge present) in the C test series, re fl indicates the 
upwind pitot probe velocity at 6.1 cm height, i indicates the velocities obtain while the hot 
film probe was at a particular height. 

5.2.3 Percent Power Decrease Comparisons 
Table 60 presents a comparison of percent power decrease over full clear-cut option profile 
results for all the triangular shaped ridges. Table 61 presents a comparison of percent power 
decrease over full clear-cut option profile results for all the sinusoidal shaped ridges. The per-
cent power decrease over full clear-cut option factor was defined as 
[J-{(U/Uref2)/(UXrx./UXrx.ref2)}3J* JOO where Xxx represents the run number for the full clear-
cut profile with the same ridge shape, ridge slope and tree height, ref2 indicates the upwind 
pitot probe velocity at 6. I cm height, i indicates the velocities obtain while the hot film probe 
was at a particular height. 

Figures 5, 6 and 7 display bar charts of the percent power decrease results for a 40', 80' and 
120' measurement heights respectively. Included in these figures are tables listing the data. 
The error bound for the power comparisons in these charts, as previously stated, is approxi-
mately ±IO percent. Trends seen within this error bound should only be consider lightly. 
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USWP Task 2 Test Program 
USW2_PRO.WK3 Sheet A: 02/18/93 

Tunnel Boundarv Laver Revnolds Number Invariance Tests 

AOC 231 0 0 No Hill 60 all trees 
A01 311 0 0 No Hill 60 all trees 
A02 413 0 0 No Hill 60 all trees 
A03 533 0 0 No Hill 60 all trees 
A04 626 0 0 No Hill 60 all trees 
A05 728 0 0 No Hill 60 all trees 

Tunnel Boundarv Laver Uniformitv Tests 

801 511 0 -30 No Hill 60 all trees 
802 506 0 -15 No Hill 60 all trees 
803 510 0 0 No Hill 60 all trees 
804 504 0 15 No Hill 60 all trees 
805 507 0 30 No Hill 60 all trees 
806 -491 -300 0 No Hill 60 all trees 
807 500 -200 0 No Hill 60 all trees 
808 503 -100 0 No Hill 60 all trees 
809 503 100 0 No Hill 60 all trees 
810 502 0 0 No Hill 60 all trees 

Reference Profile Comaarison Tests 

C01 530 -200 0 No Hill 0 all trees 
C02 521 0 0 No Hill 0 all trees 
C03 510 0 0 No Hill 20 all trees 
C04 498 0 0 No Hill 40 all trees 
cos 518 0 0 No Hill 60 all trees 

Stea Rouahness Chanae Tests 

001 491 -10 0 No Hill 60 all trees 
002 490 0 0 No Hill 60 all trees 
003 487 10 0 No Hill 60 all trees 
004 487 20 0 No Hill 60 all trees 
DOS 492 40 0 No Hill 60 all trees 
006 490 60 0 No Hill 60 all trees 

Prototvne Hill Revnolds Number Invariance Tests 

E01 409 0 0 Triangular 1:2 0 no trees 
E02 512 0 O Triangular 1:2 0 no trees 
E03 618 0 O Triangular 1:2 0 no trees 
E04 410 0 O Triangular 1:2 60 all trees 
E05 505 0 O Triangular 1:2 60 all trees 
E06 592 0 O Trianaular 1:2 60 all trees 

TABLEl Model Validation Test Specifications 
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USWP Task 2 Test Program 
USW2_PRO.WK3 Sheet B: 02118193 
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F01 Triangle 1:2 20 all cut 448 J01 Sine 1:2 20 all cut 453 
F02 Triangle 1:2 20 -100' cut 302 J02 Sine 1:2 20 -100' cut 292 
F03 Triangle 1:2 20 hilltoo cut 72 J03 Sine 1:2 20 hilltop cut 128 
F04 Triangle 1:2 20 no cut 0 J04 Sine 1:2 20 no cut 0 
F05 Triangle 1:2 40 all cut 448 JOS Sine 1:2 40 all cut 453 
FOO Triangle 1:2 40 -100' cut 344 J06 Sine 1:2 40 -100' cut 305 
F07 Trianale 1:2 40 hilltoo cut 118 J07 Sine 1:2 40 hilltop cut 135 
FOB Trianale 1:2 40 no cut 0 JOB Sine 1:2 40 no cut 0 
F09 Trianale 1:2 60 all cut 448 J09 Sine 1:2 60 all cut 453 
F10 Trianale 1:2 60 -100' cut 371 J10 Sine 1:2 60 -100' cut 338 
F11 Triangle 1:2 60 hilltoo cut 128 J11 Sine 1:2 60 hilltoo cut 154 
F12 Triangle 1:2 60 no cut 0 J12 Sine 1:2 60 no cut 0 
G01 Trianale 1:3 20 all cut 633 K01 Sine 1:3 20 all cut 640 
G02 Trianale 1:3 20 -100' cut 433 K02 Sine 1:3 20 -100' cut 381 
G03 Triangle 1:3 20 hilltop cut 112 K03 Sine 1:3 20 hilltop cut 171 
G04 Triangle 1:3 20 no cut 0 K04 Sine 1:3 20 no cut 0 
GOS Trianale 1:3 40 all cut 633 KOS Sine 1:3 40 all cut 640 
GOO Trianale 1:3 40 -100' cut 476 K06 Sine 1:3 40 -100' cut 440 
G07 Triangle 1:3 40 hilltop cut 148 K07 Sine 1:3 40 hilltop cut 217 
GOS Triangle 1:3 40 no cut 0 KOS Sine 1:3 40 no cut 0 
G09 Triangle 1:3 60 all cut 633 K09 Sine 1:3 60 all cut 640 
G10 Triangle 1:3 60 -100' cut 512 K10 Sine 1:3 60 -100' cut 459 
G11 Trianale 1:3 60 hilltoD cut 187 K11 Sine 1:3 60 hilltop cut 233 
G12 Trianale 1:3 60 no cut 0 K12 Sine 1:3 60 no cut 0 
H01 Triangle 1:5 20 all cut 1020 L01 Sine 1:5 20 all cut 1026 
H02 Triangle 1:5 20 -100' cut 738 L02 Sine 1:5 20 -100' cut 614 
H03 Trianale 1:5 20 hilltoocut 213 L03 Sine 1:5 20 hilltop cut 305 
H04 Triangle 1:5 20 no cut 0 L04 Sine 1:5 20 no cut 0 
HOS Triangle 1:5 40 all cut 1020 LOS Sine 1:5 40 all cut 1026 
H06 Triangle 1:5 40 -100' cut 797 L06 Sine 1:5 40 -100' cut 646 
H07 Trianale 1:5 40 hilltoo cut 282 L07 Sine 1:5 40 hilltop cut 331 
HOS Trianale 1:5 40 no cut 0 LOS Sine 1:5 40 no cut 0 
H09 Triangle 1:5 60 all cut 1020 L09 Sine 1:5 60 all cut 1026 
H10 Triangle 1:5 60 -100' cut 843 L10 Sine 1:5 60 -100' cut 728 
H11 Triangle 1:5 60 hilltop cut 305 L11 Sine 1:5 60 hilltop cut 374 
H12 Trianale 1:5 60 no cut 0 L12 Sine 1:5 60 no cut 0 

101 Triangle 1:10 20 all cut 2011 M01 Sine 1:10 20 all cut 2011 
102 Triangle 1:10 20 -100' cut 1499 M02 Sine 1:10 20 -100' cut 1247 
103 Trianale 1:10 20 hilltoo cut 384 M03 Sine 1:10 20 hilltop cut 646 
104 Trianale 1:10 20 no cut 0 M04 Sine 1:10 20 no cut 0 
105 Triangle 1:10 40 all cut 2011 MOS Sine 1:10 40 all cut 2011 
106 Triangle 1:10 40 -100' cut 1539 M06 Sine 1:10 40 -100' cut 1404 
107 Trianale 1:10 40 hilltoo cut 509 M07 Sine 1:10 40 hilltop cut 682 
108 Trianale 1:10 40 no cut 0 MOS Sine 1:10 40 no cut 0 
109 Trianale 1:10 60 all cut 2011 M09 Sine 1:10 60 all cut 2011 
110 Triangle 1:10 60 -100' cut 1575 M10 Sine 1:10 60 -100' cut 1476 
111 Triangle 1:10 60 hilltop cut 627 M11 Sine 1:10 60 hilltop cut 791 
112 Trianale 1:10 60 no cut 0 M12 Sine 1:10 60 no cut 0 

Notes: 1) Wind direction is always perpendicular to the 2D hill 
2) Vertical profile location is always at hill crest, centertunnel 
3) Vertical profile measurement heights are up to 30 cm 

TABLE2 Test Progam Specifications 
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USWP Task 2 Test Results A Series Tests 
USW_ VELA.WK3 Sheet A: 02/18193 

Velocity Profile Data 
Run AOO No Hill: 60' Trees: B.L. Re# Tests 
<H~!9:~~ 1\V!t.991.!:Y:: urnt~f'~!nt ::::rv~1.9.#,~t,:: :1J(~:"9.f!b':: 

:::/::,::::::<gMm :.:::.:::··: .. :Jb~~: :.:::::1:m~~r~r:: :.:·~~~~'~.:: ::::·,·:.ri~~:: 

2.4 138 32.1 418 230 
3.7 186 25.1 418 221 
4.9 199 24.2 418 233 
6.1 215 22.5 421 236 
9.1 261 18.2 420 230 

12.9 291 14.0 421 233 
18.3 314 11.9 421 229 
24.4 346 10.1 420 234 
30.5 367 8.2 420 230 

Averaae = 420 231 

Velocity Profile Data 
Run A03 No Hill: 60' Trees: B.L. Re# Tests 

;~:~ li~i' J.i~~l llftl !ifiJ 
2.4 319 36.4 1032 541 
3.7 415 29.2 1030 539 
4.9 477 25.8 1029 523 
6.1 505 24.1 1030 544 
9.1 584 19.8 1030 533 

12.9 648 16.3 1029 522 
18.3 724 13.3 1029 529 
24.4 789 11.6 1029 530 
30.5 845 10.2 1029 537 

Averaae = 1030 533 

Velocity Profile Data 
Run A01 No Hill: 60' Trees: B.L. Re# Tests 
:::r:J~:~:IQij .. ::::tv~~99:~~y: :ffyf:~H"~ff:t ::t::V~~9£~y:: 19{,~~Y: 
t:t:ttlft: t:::t:::::rtHW: fJtj~!M~y:: l01~~~9fflL 1\~~1~m :::::::::::::::::::: cm ::::::::rt cmls "' :{\::::::::::::::::: · 0 ·.:. :: :::::r::::x cfu/s ::: ::::::::::::::: cmts " 

2.4 189 35.8 612 307 
3.7 249 28.5 610 318 
4.9 281 24.1 610 309 
6.1 318 23.5 611 315 
9.1 361 17.1 610 308 

12.9 392 14.9 611 319 
18.3 437 12.5 611 309 
24.4 475 11 .0 610 306 
30.5 506 10.2 610 312 

Averaae = 610 311 

Velocity Profile Data 
Run A04 No Hill: 60' Trees: B.L. Re# Tests 

IIll,f1 lli~i1 Jl~i'! i\1',; liiJ 
2.4 380 36.0 1222 625 
3.7 486 28.8 1222 625 
4.9 552 25.6 1221 632 
6.1 628 22.6 1221 621 
9.1 721 18.5 1220 617 

12.9 795 15.5 1219 632 
18.3 864 13.2 1218 615 
24.4 948 11.3 1218 636 
30.5 1011 9.5 1217 632 

Averaoe = 1220 626 

TABLE3 Approach Flow Reynolds Number Invariance Test Data 

Velocity Profile Data 
Run A02 No Hill: 60' Trees: B.L. Re# Tests 

li~l l1ll,rl Ill~~' If ~gt; il!riJ 
2.4 251 35.5 805 405 
3.7 321 29.3 804 409 
4.9 371 24.0 805 416 
6.1 402 23.2 804 414 
9.1 477 18.1 804 409 

12.9 517 16.2 804 410 
18.3 570 13.4 804 422 
24.4 617 12.4 804 422 
30.5 659 10.8 804 412 

Averaae = 804 413 

Velocity Profile Data 
Run AOS No Hill: 60' Trees: B.L. Re# Tests 

111~~111 111~~1 i~\~~'' 11t;.1ra1 
2.4 429 36.4 1415 746 
3.7 570 29.4 1415 746 
4.9 651 25.4 1414 715 
6.1 715 22.0 1413 720 
9.1 823 20.2 1414 719 

12.9 914 15.4 1413 715 
18.3 1018 13.3 1415 727 
24.4 1093 11.7 1411 728 
30.5 1161 9.8 1411 734 

Averaoe = 1413 728 
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USWP Task 2 Test Results A Series Tests 
02/18/93 USW_ VELA.WK3 Sheet B: 

Velocity Profile Comparisons 
No Hill: 60' Trees: B.L. Re# Tests 

.... :·:1.:··:· .. 1 1··.:::1-:mri#.! · 1:1:·::::0~1~.·::·:1-.: .:01r11 :1:1-.:::10~1®.::: ·:1 :··1·1:0~m1::1: 1 :1:1:10~i~:1:1:1:~ini~· 
/{:\:/:}\:}\ :\: }}}}}}AO(t /}}}}/A01:: }}}}\ / A02::: }}\ :\{:A03:: :}/{:}\A04' t}}}}}A06 

~ ·o 
0 

0.80 1------+------h..O!!!l!!~--+-----11-------1 

~ 0.60 1--------...,rffllZ------+----+-------+------l 

"'C 
Q) 

-~ 
(ij 0.40 l---.i~--+------1-----~------1-----l 
E 
0 z 

0.20 1------1-----+-----+------11------l 

0.00 .___ ___ ....__ ___ _.._ ___ __._ ___ __...__ __ _.. 

0 0.2 0.4 0.6 0.8 
Normalized Height 

-&-AOO -+-A01 ....._ A02 -e-A03 -+- A04 -tr-AOS 

TABLE4 Approach Flow Reynolds Number Invariance Test Results 

6;W4 z>,lfet1He'e4 euuf, ~ ..t~ -~ St4u ~ 
1(/Uu(. ~ 'Ii:~ 4#UI, Autie4ttM ~eeaettdtAJ 

Turbulent Intensity Profile Comparisons 
No Hill: 60' Trees: B.L. Re# Tests 

ll 11~ 1~1 '~iliki 11lii:lfl ~l,iiif I !!Iii '!llil 1111111 
0.08 
0.12 
0.16 
0.20 
0.30 
0.42 
0.60 
0.80 
1.00 

Ur@76.2cm., 
Url@6.1cm'"' 

Href lcm\ • 

40.00 

-'#. 30.00 -~ ·c;; 
c 
Q) c 20.00 -c 
Q) 

"5 

~ 10.00 I 

32.1 35.8 35.5 36.4 36.0 36.4 
25.1 28.5 29.3 29.2 28.8 29.4 
24.2 24.1 24.0 25.8 25.6 25.4 
22.5 23.5 23.2 24.1 22.6 22.0 
18.2 17.1 18.1 19.8 18.5 20.2 
14.0 14.9 16.2 16.3 15.5 15.4 
11.9 12.5 13.4 13.3 13.2 13.3 
10.1 11.0 12.4 11 .6 11.3 11.7 
8.2 10.2 10.8 10.2 9.5 9.8 
420 610 804 1030 1220 1413 
231 311 413 533 626 728 

30.5 30.5 30.5 30.5 30.5 30.5 

B.L. Reynolds Number Invariance Tests 
A Series Tests 

0.00 .___ ___ ....__ ___ __.___ ___ __._ ___ _..... ___ ~ 

0 0.2 0.4 0.6 0.8 
Normalized Height 

---- AOO ~AO 1 ....._ A02 -e- A03 -+- A04 -tr-AOS 
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USWP Task 2 Test Results B Series Tests 
USW_VELB.WK3 Sheet A: 02/18193 

Velocity Profile Data Velocity Profile Data Velocity Profile Data 
Run 801 No Hill: 60' Trees: Lateral Uniformity Test Run 802 No Hill: 60' Trees: Lateral Uniformity Test Run 803 No Hill: 60' Trees: Lateral Uniformitv Test 

ilill: ::::%~~~:\~ ::·iilil.~,,~s~~ll lllil~IJJ! :1111~1~::: 11:1.·11:1111 
,,,,,,·-=:::::::::· em : t}t cmnf ·,: :::::::::::::::::::::,:,:,: · · · ·~ · ·,: :::=:tr cmis: \ 't'?t ·cmts ·: rn··cffi·· ll'lllfl11[11~~-iji~tJf. lli\iJ 1'~11,lfi liil lll!iY*l:lfiJlll\iJi 

2.4 294 38.1 916 512 2.4 314 35.3 981 502 2.4 305 35.9 988 526 
3.7 396 29.7 915 515 3.7 396 29.0 981 505 3.7 394 29.1 987 504 
4.9 475 26.1 916 512 4.9 462 25.8 981 505 4.9 456 25.4 987 511 
6.1 527 23.7 916 518 6.1 504 23.1 981 507 6.1 491 23.9 987 504 
9.1 616 18.6 915 511 9.1 582 19.0 982 507 9.1 565 19.6 985 507 

12.9 690 14.7 914 505 12.9 648 15.9 980 503 12.9 625 15.9 984 507 
18.3 762 12.0 916 511 18.3 713 13.2 980 511 18.3 693 13.7 988 513 
24.4 822 10.2 914 511 24.4 781 10.8 980 507 24.4 756 11.5 987 512 
30.5 873 8.0 915 506 30.5 835 9.0 982 510 30.5 802 10.4 985 502 

Averaae = 915 511 Averaae = 981 506 Averaae = 986 510 

Velocity Profile Data Velocity Profile Data 
Run 804 No Hill: 60' Trees: Lateral Uniformity Test Run 805 No Hill: 60' Trees: Lateral Uniformity Test 

~;=! !~'-' Ji~~,i .lfttcl ~,,., iiil:11.:110;jt~~::t il:i:ll .. jj~l~lli:11w.i~;.~~11:1111111~~1:111·:·1 ·111~: 
tt:tt cni ft?< emls\ tttttt o/o ::: >:rt::--cmis ::: :t?t cmts : 

2.4 269 36.3 918 504 2.4 285 37.1 905 517 
3.7 361 29.3 921 504 3.7 390 29.6 904 501 
4.9 421 25.9 921 506 4.9 463 25.1 903 499 
6.1 452 23.5 916 500 6.1 514 23.6 904 507 
9.1 522 20.8 915 500 9.1 593 19.0 904 501 

12.9 594 16.6 915 512 12.9 660 16.3 904 501 
18.3 645 13.8 917 496 18.3 725 12.4 903 508 
24.4 716 12.1 916 511 24.4 776 11.1 904 514 
30.5 770 10.9 915 501 30.5 820 9.6 903 507 

Averaae = 917 504 AveraQe = 904 506 

TABLES Wind Tunnel Lateral Uniformity Test Data 
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USWP Task 2 Test Results 
USW_ VELB.WK3 Sheet B: 

B Series Tests 
02/18/93 

Velocity Profile Comparisons 
No Hill: 60' Trees: Lateral Uniformitv Test 

]~!:.:::::i:::::::::~ir,K :::::::::~Bl: ·:::::·::~~&l::·=.:·:::.~~tf!ffi.· :::: :: .::~~•::·::::::::.0~r~· 
=::::::r=:::::::=:r:< r+:n:t::::::=::v:=:so+: =tr:r:tj~foKft=:<t::Eio3Ht:t:::::=:::eo4:<t>:t:=n~o's= 

0.08 0.38 0.41 0.38 0.35 0.36 
0.12 0.48 0.49 0.49 0.45 0.49 
0.16 0.59 0.58 0.57 0.53 0.59 
0.20 0.64 0.63 0.61 0.57 0.64 
0.30 0.76 0.73 0.70 0.66 0.75 
0.42 0.86 0.81 0.78 0.73 0.83 
0.60 0.95 0.89 0.86 0.83 0.91 
0.80 1.02 0.98 0.94 0.89 0.96 
1.00 1.08 1.03 1.00 0.96 1.01 

Ur@76.2cm= 915 981 986 917 904 
Ur@6.1cm• 511 506 510 504 506 

Href (cm)= 30.5 30.5 30.5 30.5 30.5 

B.L. Lateral Uniformity Tests 
B Series Tests 

1.00 

0.80 1----t-----,,....,,...,~,.-;..._,...::;-r----+------I 
]!-·a 
0 
~ 0.60 
"'C 

.~ 
~ 0.40 

0 z 
0.20 l----+----+----+----+------1 

0.00 ...___ __ __._ ___ ...___ __ __._ ___ _.___ __ ___, 

0 0.2 0.4 0.6 0.8 
Normalized Height 

.... 001 .... 802 ...... 803 -a-804 -+-805 

TABLE6 Wind Tunnel Lateral Uniformity Test Results 

';t«ut z,,,,41Ht'e4 tU4 ~ ~~ -~ St4te ~ 
11/Uut ~ 'fee4ettlrd tU4 Autfe4t/O# ~e«41t414 

Turbulent Intensity Profile Comparisons 
No Hill: 60' Trees: L°'ateral Uniformitv Test 

:::®:=::::i::·:=·::~gij~ .:::.::1:0ilii~t%1:i j.:::i.]jf:(~lli:i ii::.·:](ill~~lli-: i:::::.~~~~t~~i:. · .. ::::~~ili~:.l~ii 
::::=t=:=:::=::::::::::::::-· ::::::::::=:::: :t=t=t:=::::==so~t :::=:t:=:::tt802'' t=?:t===<=S03:: r=:::=t=::::::::eo.~r ::=::::t=t:teos 

0.08 38.1 35.3 35.9 36.3 37.1 
0.12 29.7 29.0 29.1 29.3 29.6 
0.16 26.1 25.8 25.4 25.9 25.1 
0.20 23.7 23.1 23.9 23.5 23.6 
0.30 18.6 19.0 19.6 20.8 19.0 
0.42 14.7 15.9 15.9 16.6 16.3 
0.60 12.0 13.2 13.7 13.8 12.4 
0.80 10.2 10.8 11.5 12.1 11.1 
1.00 8.0 9.0 10.4 10.9 9.6 

Ur@76.2cm • 915 981 986 917 904 
Urt@6.1cm • 511 506 510 504 506 

Href (cm)• 30.5 30.5 30.5 30.5 30.5 

B.L. Lateral Uniformity Tests 
B ·Series Tests 

40.00 

-'tf!. 30.00 r---r-r----+----+-----+----_J -~ 
U) 
c: 
Cl) -.E 20.00 i-----+----3~~+----+----4----l -c: 
Q) 
:; -e 
?!.. 10.00 I 

0.00 ~--~--~---~--~--------' 
0 0.2 0.4 0.6 0.8 

Normalized Height 
.... 801 -0- 802 ...... 803 -e- 804 -+- 805 
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USWP Task 2 Test Results B Series Tests 
USW_VEL8.WK3 SheetA: 02/18/93 

Velocity Profile Data Velocity Profile Data Velocity Profile Data 
Run 806 No Hill· 60' Trees· Lon itudinal Uniformit Test Run 807 No Hill· 60' Trees· Lon itudinal Uniformit Test Run 808 No Hill· 60' Trees· Lon itudinal Uniformit Test 

~rr111 ~~1~ 111r1 1 11J 11rJ1 !!!:!!!!l!!llii~~:~~ !!:!:!:!s'·~j#ll :1:1@~6rf.~:: :1:JltJfl~m:: !i!!!!l·llil 
::::::::::" :;:::: cm :::::>:::::: c·m1s :: {}} /) o~ :: { }( cm/s ::· · .. ::.:.:.: cmls : 11ir-r1 111r•.1111;-111\iJ 11 ri; 

2.4 314 31.9 960 -491 2.4 338 28.2 992 493 2.4 289 37.4 983 510 
3.7 393 26.3 960 -491 3.7 412 23.6 991 494 3.7 388 28.3 983 501 
4.9 460 22.3 960 -491 4.9 4n 22.5 992 497 4.9 454 23.0 983 504 
6.1 487 21.5 959 -491 6.1 513 19.7 991 504 6.1 493 21.2 982 506 
9.1 558 18.2 958 -491 9.1 570 18.0 990 504 9.1 573 17.6 981 501 

12.9 614 15.5 959 -491 12.9 635 15.0 992 491 12.9 629 15.4 981 510 
18.3 682 13.6 958 -491 18.3 693 13.3 992 512 18.3 695 13.5 983 497 
24.4 742 11.3 960 -491 24.4 750 11.9 992 502 24.4 751 11.5 980 505 
30.5 799 9.4 958 -491 30.5 812 9.7 991 500 30.5 800 10.0 978 494 

Averaae = 959 -491 Averaae = 991 500 Averaae = 982 503 

Velocity Profile Data Velocity Profile Data 
Run 809 No Hill· 60' Trees· Lon itudinal Uniformit Test Run 810 No Hill· 60' Trees· Lon itudinal Uniformit Test 
t< H~~gl.J~ U1V¢.1.9~tty:: /J).it~9~~0.t t<Y'-l.9'-:.tt5.( ::::::: ::v~'®~y: 

.::.::::::_::::::nb,t::: ·!:::.::.:: _: :,:.rn~IV:!· --:::::~;~~!f': ii!il~~~~·:: :::·::··:rJ~,z,t ::·::::::i::~,j)~:::::m ::.::·!:!]j~lw!::::~.~~~6.~l!iiii!:l~f I i: !l!!!!J!R'ffi. 
:::::::::::::::::::: cm · ::::::::::::::::: emls :: :::::::::::::::::::::::::: % ::: ::::::::::::::::: cmrs· ::: :>:::---:::: cmts :: 

2.4 290 35.8 983 498 2.4 264 40.9 983 507 
3.7 372 29.1 984 497 3.7 366 31.7 981 504 
4.9 437 25.7 983 502 4.9 418 27.5 982 499 
6.1 467 23.7 984 512 6.1 484 23.6 983 496 
9.1 546 19.6 983 500 9.1 544 20.1 983 498 

12.9 606 17.1 983 505 12.9 636 16.5 982 500 
18.3 670 14.9 982 509 18.3 694 13.7 983 505 
24.4 737 12.1 982 504 24.4 753 11.7 982 510 
30.5 786 10.9 982 502 30.5 800 10.8 982 498 

Averaae = 983 503 Averaae = 982 502 

TABLE7 Wind Tunnel Longitudinal Uniformity Test Data 
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USWP Task 2 Test Results 
USW_ VELB.WK3 Sheet B: 

B Series Tests 
02/18/93 

Velocity Profile Comparisons 
No Hill: 60' Trees: Lonaitudinal Uniformitv Test 

!llll!li :i ~!,~II :1111 111111 ~111111111 
0.08 0.39 0.43 0.36 0.37 0.33 
0.12 0.49 0.53 0.49 0.47 0.46 
0.16 0.57 0.60 0.56 0.54 0.52 
0.20 0.61 0.63 0.60 0.57 0.61 
0.30 0.70 0.70 0.71 0.68 0.68 
0.42 o.n 0.81 o.n 0.75 0.79 
0.60 0.85 0.85 0.88 0.83 0.87 
0.80 0.93 0.95 0.95 0.93 0.94 
1.00 1.00 1.01 1.01 0.97 1.00 

Ur@76.2cm• 959 991 982 983 982 
Urta>6.1cm • ... 491 500 503 503 502 

Href lcml • 30.5 30.5 30.5 30.5 30.5 

B.L. Long. Uniformity Tests 
B Series Tests 

1.00 

0.80 l------t----~~~-t-----+------1 
]!t ·o 
0 
~ 0.60 r---1't#.~---+-------l:..__---1---~ 

"'C 
Q) 

.~ § o.40 

0 z 
0.20 ~---+----+-----+----+------l 

0.00 L_,_ __ ___J_ ___ L._ __ _L ___ J__ __ _J 

0 0.2 0.4 0.6 0.8 
Normalized Height 

-e-- 806 ~ 807 _,.._ 808 -a- 809 -+- 810 

Turbulent Intensity Profile Comparisons 
No Hill: 60' Trees: Lonaitudinal Uniformitv Test 

:1::i::.:1:1::::·i::::::ij$~~ ·.:~:::0jsi~t%i.i: :·:::·:[j~~~~~j·i .:::.::~;;·1Wj·: :::1:·:1~:m~·i~i: :::::::11:~ir.i~i 
:::::::::;:::::::r:::::rt:t:J :t:t:t:t:eo$>:t:::::t:t:eot: :t::;::t:tj~osn::::::::::::::::tao~r:::::::::::::::::r::t:Ho 

0.08 31.9 28.2 37.4 35.8 40.9 
0.12 26.3 23.6 28.3 29.1 31 .7 
0.16 22.3 22.5 23.0 25.7 27.5 
0.20 21.5 19.7 21.2 23.7 23.6 
0.30 18.2 18.0 17.6 19.6 20.1 
0.42 15.5 15.0 15.4 17.1 16.5 
0.60 13.6 13.3 13.5 14.9 13.7 
0.80 11.3 11.9 11.5 12.1 11.7 
1.00 9.4 9.7 10.0 10.9 10.8 

Ur@76.2cm = 959 991 982 983 982 
Urta>6.1cm • ... 491 500 503 503 502 

Href (cm)• 30.5 30.5 30.5 30.5 30.5 

B.L. Long. Uniformity Tests 
B Series Tests 

40.00 

-'?ft. 30.00 t-----'~i;--t----+----+---__..j~-----1 -]!t ·c;; 
c: 
Q) .... 
.E 20.00 .... c: 
Q) 

"5 
€ ~ 10.00 I I 

o .. oo ~--~---......._--~---~--~ 
0 0.2 0.4 0.6 0.8 

Normalized Height 
...... 806 _.. 807 _,.._ 808 -a- 809 -+- 81 0 

TABLES Wind Tunnel Longitudinal Uniformit,r_ Test Results 
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USWP Task 2 Test Results C Series Tests 
USW_VELC.WK3 Sheet A: 02/18193 

Velocity Profile Data 
Run C01 No Hill: No Trees: Uowind Position 
t:tH.~~em /{Y!l.A~i.~Y::: Hf 9t!>.µ~~~t :t:N'-'99.~Y:\ }(){.~~9.P:~~Y: 

:·:::·::: .. :::::::..:::bJf :1:::·:··::1·.:1~~,.: :1:1: .. ~1~~,r:: ·:: :~~~~~::: 1 .-.:.:::rg~~r 
1.2 
2.4 380 . 25.9 824 532 
3.7 452 22.8 830 536 
4.9 513 19.8 825 521 
6.1 535 17.6 825 524 
9.1 600 15.9 830 534 

12.9 660 13.7 828 526 
18.3 721 11.9 825 539 
24.4 779 10.0 828 525 
30.5 829 8.5 832 534 

Averaae = 827 530 

Velocity Profile Data 
Run C04 No Hill: 40' Trees: Hill Center Position 

: :::9,1""99:~¥::: ::::tY,,9~~~~, 
:::::::::::>;:;:;:;::.: :::;:: ::;:::::;::: :: :.:.1~~~T::.; : :::: : ::.r~m,~ 

2.4 320 31.8 791 506 
3.7 416 25.9 793 500 
4.9 467 22.3 796 501 
6.1 507 20.8 788 505 
9.1 576 17.2 789 500 

12.9 638 14.3 798 483 
18.3 693 12.3 798 495 
24.4 749 10.5 791 497 
30.5 794 9.0 799 498 

Averaae = 794 498 

Velocity Profile Data 
Run C02 No Hill: No Trees: Hill Center Position 
JtJJ'-UL .... ::tJ{~~9.P:~~y:: rrµt.~9.J!m:: ::::tV!l§#!t.)f folV~19:¢.l.!Y ·t::::::ttttt: :1:1:::::tt:~w:: ::t:,n!!ti~tw:: to.~9:~~~ff.t: rnt~4~m 
=::::::::::.:.::::' cm ::;:::::;:;=::::: cmts ::: ::;::::=::;::=::;:;:::::::::: % :: :;::::::;:::;:::: cmts • ::::::;::;::: emfs ·• 

1.2 463 19.3 819 520 
2.41 5141 16.9 I 821 I 511 
3.71 540 I 16.0 I 8171 521 
4.9 I 564 I 16.7 I 820 I 517 
6.11 586 I 15.6 I 820 I 522 
9.1 I 629 I 14.3 I 816 I 525 

12.9 I 669 I 13.3 I 8221 517 
18.3 I 719 I 12.3 I 813 I 526 
24.41 769 I 10.41 813 I 523 
30.5 I 828 I 8.5 I 826 I 528 

Average= I 8191 521 

Velocity Profile Data 
Run COS No Hill: 60' Trees: Hill Center Position 

::.:1 1111:1:j1~1:: : : :·:1:··10i~ra~11:111,i~!~r.®::<il~~¢'m.11111 1 1: 1:111'ffi 
::::::t:::::c eni t't:r ·cm1s :::::::rr::tfto/o·::r>><cmis· :: }ff<cmis : 

2.4 283 36.1 822 526 
3.7 387 28.8 823 515 
4.9 465 24.5 823 518 
6.1 507 21.7 822 524 
9.1 583 19.2 824 516 

12.9 650 15.6 821 512 
18.3 721 12.2 822 508 
24.4 775 10.5 821 524 
30.5 831 9.2 824 516 

Averaae = 822 518 

TABLE9 Tree Cover Reference Profile Test Data 

Velocity Profile Data 
Run C03 No Hill: 20' Trees: Hill Center Position 

1, 11~~1 · 1 11~r1 1r11P 1,_, 111rAiJ 
1.2 278 33.2 806 519 
2.41 4131 24.81 805 I 507 
3.71 4771 21 .51 808 I 501 
4.9 I 519 I 19.4 I 804 I 510 
6.1 I 546 I 18.3 I 804 I 521 
9.1 I 600 I 16.1 I 806 I 510 

12.9 I 654 I 13.9 I 808 I 500 
18.3 I 710 I 11.6 I 808 I 509 
24.4 I 7631 10.7 I 805 I 512 
30.5 I 8131 9.1 I 810 I 513 

Average = I 806 I 510 
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USWP Task 2 Test Results C Series Tests 
02/18/93 USW_ VELC.WK3 Sheet B: 

Velocity Profile Comparisons 
No Hill: Reference Profile Tests 

::1::.1,:=::".l:i:.:i:l::l~#~~ :.1:1:::1:rN&lll:i:::.:l:0;r.1i .i:ill:l:l0~'filfu1.! ·: :::::1:0~m:::.·::·:··:0~1~ 
:::::::::::::;::::::::::::::::::::::::::::::/ :::t:C01/0~u ::{ :::::::co2::::0\ /?C0~{20\: \?C04>40n:ttC05{60~ 

0.04 0.56 0.34 
0.081 0.46 I 0.631 0.51 I 0.411 0.34 
0.121 0.55 I 0.661 0.59 I 0.531 0.47 
0.16 I 0.62 I 0.691 0.64 I 0.59 I 0.56 
0.20 I 0.65 I 0.71 I 0.68 I 0.65 I 0.61 
0.30 I 0.73 I o.n I 0.74 I 0.73 I 0.70 
0.42 I 0.80 I 0.81 I 0.81 I 0.80 I 0.79 
0.60 I 0.88 I 0.88 I 0.88 I 0.87 I 0.87 
0.80 I 0.94 I 0.94 I 0.94 I 0.95 I 0.94 
1.00 I 1.00 I 1.00 I 1.00 I 1.00 I 1.00 

827 819 806 794 822 
530 521 510 498 518 

30.5 30.5 30.5 30.5 30.5 

Velocity Profile Comparisons 
C Series Tests 

1.00 .-----,----.-----.---.----::::;oo11 

~ o.so I 
"(j 
0 

~ 0.60 
't:J 
Q) 
.~ 
(ij 0.40 e 
0 z 

0.20 

0.00 ~--~---~---~--~-----' 
0 0.2 0.4 0.6 0.8 

Normalized Height 
--e- C01_0'u ~ C02_0' ...._ C03_20' 
-tr-C04_ 40' -+-C05_60' 

TABLE JO Tree Cover Reference Pro_flle Test Results 

?~ Z',#41Hkd 4#U(, ~~~ -~ St4te ~ 
1f/Uuf, ~ ';I:~ 4#U1, A/tldtett~ ~eetaU4td 

Turbulent Intensity Profile Comparisons 
No Hill: Reference Profile Tests 

:i:1::··:::1····:.::::=1=:11rm~ ·1::::.102~j~l%.jl! 1::.1::001~~,.: ::::1:.·0j~j·~~:: :·:1:1:1ii~j1{wi· 1:::1=ljil~~:i 
tt/:/}/t/\t /?C01/:0~tf ::::::::::::::eo2::::or ?/C03}20t X?C04?40~= ?tC06}60~=: 

-

0.04 19.3 33.2 
0.081 25.9 I 16.9 I 24.8 I 31.8 I 36.1 
0.12 I 22.8 I 16.0 I 21.5 I 25.9 I 28.8 
0.16 I 19.8 I 16.7 I 19.4 I 22.3 I 24.5 
0.20 I 17.6 I 15.6 I 18.3 I 20.8 I 21.7 
0.30 I 15.9 I 14.3 I 16.1 I 17.21 19.2 
0.42 I 13.7 I 13.3 I 13.9 I 14.3 I 15.6 
0.60 I 11.91 12.3 I 11.6 I 12.3 I 12.2 
0.80 I 10.0 I 10.4 I 10.71 10.5 I 10.5 
1.00 I 8.51 8.51 9.1 I 9.0 I 9.2 

827 819 806 794 822 
530 521 510 498 518 

30.5 30.5 30.5 30.5 30.5 

Turbulent Intensity Profile Comparisons 
C Series Tests 

40.00 ..---~---...----~---,..------, 

~ 30.00 1--~1-+---+-----.j...---~-----+------1 
~ ·c;; 
c 
Q) c 20.00 1------'F".'""""""---.j...---~-----+------1 ... c 
Q) 

3 ~ * j ~ 10.00 I I I 
I-

0.00 ~--_.___ __ _...._ __ ___,_ __ _____. __ _____. 

0 0.2 0.4 0.6 0.8 
Normalized Height 

-o- C01_0'u-<>-- C02_0' ...._ C03_20' 
-tr-C04_ 40' -+-C05_60' 
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'?t«U ~el1Hte4 4IU(, ~ ~~ -~ St4U ~ 
1f/Uu(, ~ 12~ 4IU(, Alt/dte4Uo# ~eeU1etl4td 

USWP Task 2 Test Results 
USW_VELC.WK3 

Reference Velocity Profile Comparisons 

SheetC: 
C Series Tests 

02/18/93 

r::::::::j:::::rn::::r:,~lf{J~ttr:rrrn1:v!:[<i£~Yut::::mm:~:v~"9£itlnrrn::rn:u::::r:v1"9:s~Y:H:1r:::::t:,::::::::¥!~as~Yr1::::u::::::u:::::M"'~ts~Y:· 
:::::::::::::::::::111:::::::::::::::::::::~mn:::::J:1::::1::::::::::::1<mr~1u:1:1:::1:::1:::1::::,mn{!l:rn11::::::::::::::::::::::::::::::.:J.mt~J:u:1::1::::::::::::1::1:1<m1:!l:rn:11:::::::::::::::111:<mr~1:: 
::::::r>:Lf':)(t\\\'L:)t {{):t:t?COttO~tf Jt)():/t:co2ror tr?:/(:/C03L:20!U'\:t:t/):C04.L40t:)(t:/tt:co5t60:t 

24.4 4.6 6.3 5.1 4.1 3.4 
36.6 5.5 6.6 5.9 5.3 4.7 
48.8 6.2 6.9 6.4 5.9 5.6 
61.0 6.5 7.1 6.8 6.5 6.1 
91.4 7.3 7.7 7.4 7.3 7.0 

129.0 8.0 8.1 8.1 8.0 7.9 
182.9 8.8 8.8 8.8 8.7 8.7 
243.8 9.4 9.4 9.4 9.5 9.4 
304.8 10.0 10.0 10.0 10.0 10.0 

d (m) = 8.0 0.2 4.3 8.7 13.0 
U* (mis)= 0.67 0.45 0.64 0.78 0.77 
Zo (m) = 1.04 0.11 0.80 1.90 1.98 

o= 0.26 0.19 0.24 0.29 0.32 

Model Conditions Field Conditions 
Href (cm)= 30.48 Href (m) = 305 

Uref (cm/s) = 800.0 Uref (m/s) = 10.0 
Length Scale= 1000.0 Length Scale = 1.0 

TABLE 11 Reference Profile Regression Analysis 
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?kd ~4•te4 euu/. ~ ~~ -~ St4u ~ 
1f/Uut, ~ 1i!~ euut. A/lldkeettM S1zet!ltlell.dtti 

USWP Task 2 Test Results D Series Tests 
USW_VELD.WK3 Sheet A: 02/18/93 

Velocity Profile Data Velocity Profile Data Velocity Profile Data 
Run D01 No Hill: 60' Trees: -10cm steo oosition Run D02 No Hill: 60' Trees: 1 Ocm steo oosition Run D03 No Hill: 60' Trees: 40cm steo oosition 

lllll:tgW lli~IJ 111111&tJl lllMi' 1111:1w1.r111ra 11•" 1111 1 raJ l11r,11111Bl l,llli~\1 llf di ll;itlJ! 
2.4 320 34.1 800 496 2.4 363 31.0 802 488 2.4 351 33.3 796 494 
3.7 429 27.2 804 496 3.7 447 25.7 800 488 3.7 435 26.4 795 478 
4.9 488 23.2 796 486 4.9 494 22.1 804 494 4.9 4n 24.7 793 484 
6.1 543 20.8 797 490 6.1 545 20.3 803 493 6.1 520 21.7 792 494 
9.1 61-4 17.7 800 493 9.1 607 17.4 800 491 9.1 607 17.6 796 492 

12.9 665 15.4 806 496 12.9 680 14.0 801 492 12.9 661 14.8 794 481 
18.3 736 12.3 806 485 18.3 738 12.1 797 491 18.3 715 13.0 782 488 
24.4 793 10.5 798 486 24.4 792 10.7 800 488 24.4 n9 11.1 793 486 
30.5 833 9.2 799 493 30.5 832 9.6 . 799 485 30.5 818 9.6 785 487 

Averaae = 801 491 Averaae = 801 490 Averaae = 792 487 

Velocity Profile Data Velocity Profile Data Velocity Profile Data 
Run D04 No Hill: 60' Trees: Ocm steo oosition Run D05 No Hill: 60' Trees: 20cm steo oosition Run D06 No Hill: 60' Trees: 60cm steo oosition 

111i11111ra;1111' llilllFiiJ tlJ:l.,¢19~ II¥!1.®.i.~Sf: <r~t~~l.!l!t t\V~l.~J.:W\ J'J(~J®.lt.Y: 

: :!: ::~::::1::':::::_~:t1': - -:::::::_:::::tJ~,_::·::::: :~~~~,~~:::!·::1~~~W:- : :::::::::rJ~~: 1111r,1 1111i1 iiiifl l:l~iJ 1116&1' 
2.4 383 29.8 802 489 2.4 432 23.2 797 493 2.4 457 21.4 798 489 
3.7 436 27.0 793 481 3.7 465 23.6 799 497 3.7 485 20.6 796 492 
4.9 491 23.5 797 490 4.9 499 22.5 790 499 4.9 523 21.7 795 495 
6.1 532 21.5 792 488 6.1 542 20.6 797 483 6.1 539 20.2 797 494 
9.1 604 17.8 788 474 9.1 606 17.9 793 495 9.1 593 18.4 792 491 

12.9 663 15.6 794 498 12.9 654 15.2 794 493 12.9 669 14.6 792 489 
18.3 736 11.9 805 486 18.3 728 12.4 794 483 18.3 725 13.1 798 493 
24.4 788 11.0 798 495 24.4 786 10.5 795 486 24.4 786 10.5 800 .490 
30.5 834 9.4 799 485 30.5 832 9.7 797 496 30.5 836 9.4 801 478 

Averaae = 796 487 Averaae = 795 492 Averaae = 797 490 

TABLE12 Tree Cover Step Roughness Change Test Data 
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USWP Task 2 Test Results 
USW_VELD.WK3 Sheet B: 

Velocity Profile Comparisons 
No Hill: 60' Trees: Step Rouahness Chanae Tests 

D Series Tests 
02/18/93 

l!::::,::::: : .·1::: : ::.1:~~l~~ ::::J:J:!:rN•: ::J ! l!·J !J{:~l~: :jJlJ l:::lr~•::: :::1::.::0~•:::j :J:J:i·~8~1fu1: 1: .::: : 1:1R~M: 
/}\:\ \ '}\ \:/ \}\OOl ? 't}??002:: }}:}/:}003:': :::;::::;:::;:::;:::::;:004:: :;:;:::::::; //DOS: :,::::::· ::://006' 

0.08 0.38 0.43 0.42 0.46 0.52 0.55 
0.12 0.51 0.54 0.53 0.53 0.56 0.58 
0.16 0.59 0.59 0.58 0.59 0.61 0.63 
0.20 0.65 0.65 0.63 0.64 0.65 0.65 
0.30 0.74 0.73 0.73 0.73 0.73 0.72 
0.42 0.79 0.81 0.80 0.80 0.79 0.81 
0.60 0.88 0.89 0.88 0.88 0.88 0.87 
0.80 0.95 0.95 0.94 0.95 0.95 0.94 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Ur@76.2cm= 801 801 792 796 795 797 
Ur@6.1cm• 491 490 487 487 492 490 

Href (cm)• 30.5 30.5 30.5 30.5 30.5 30.5 

Step Roughness Change Tests 
D Series Tests 

1.00 

0.801 I ~ I I I 

~ ·c::; 
0 
~ 0.60 1-----=-~Y-----+-----+------+----~ 

"C 
Cl) 

.~ 
(ij 0.40 ~~---1------+------+------1------l 
E 
0 z 

0.20 ~----1------+------+------1------l 

0.00 .__ ___ _.__ ___ __....._ ____ ...__ ___ _..._ ___ ~ 

0 0.2 0.4 0.6 0.8 
Normalized Height 

-0-- DO 1 -+- 002 _.._ D03 -a- D04 -+- DOS ~ D06 

TABLE13 Tree Cover Step Roughness Change Test Results 

?~ ~et1Hle4 4IU(, ~~~ -~ Sl4U ~ 
1f/Uut, ~ '12~ 4IUf. AutieetUO# S.e~t41tdtd 

Turbulent Intensity Profile Comparisons 
No Hill: 60' Trees: Step Rouahness Chanae Tests 

i!!!I! ~ if t ll~"bil 1!11111':~ ~~lf I l,liil l~l~l lli~ll• 
0.08 34.1 31.0 33.3 29.8 23.2 21.4 
0.12 27.2 25.7 26.4 27.0 23.6 20.6 
0.16 23.2 22.1 24.7 23.5 22.5 21.7 
0.20 20.8 20.3 21.7 21.5 20.6 20.2 
0.30 17.7 17.4 17.6 17.8 17.9 18.4 
0.42 15.4 14.0 14.8 15.6 15.2 14.6 
0.60 12.3 12.1 13.0 11 .9 12.4 13.1 
0.80 10.5 10.7 11 .1 11.0 10.5 10.5 
1.00 9.2 9.6 9.6 9.4 9.7 9.4 

Ur@76.2cm • 801 801 792 796 795 797 
Url@6.1cm = 491 490 487 487 492 490 

Href (cm) .. 30.5 30.5 30.5 30.5 30.5 30.5 

Step Roughness Change Tests 
D Series Tests 

40.00 

~ 30.00 l---M't---+---------------+-------1 -~ ·c;; 
c: 
Q) c 20.00 t-------=---__.,._~----+-----t-----+-------i 
c 
Q) 

~10.ool I I~! I 
0.00 .__ ___ ......._ ___ _._ ___ _._ ___ __...._ ___ ___, 

0 0.2 0.4 0.6 0.8 
Normalized Height 

-0-- DO 1 ~ D02 _.._ D03 -a- D04 -+- DOS -tr- 006 
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'l~ ~dM(, ~~~ -~ St4u, ~ 
11/Uuf, ~ 1e~ dM/, ,;l/l.ldle4UO# Sltee'4"4t4 

USWP Task 2 Test Results E Series Tests 
USW_ VELE.WK3 Sheet A: 02/18/93 

Velocity Profile Data 
Run E01 Trian ular Hill· 1 :2 Slo · O' Trees· Re# Tests 

l!l ~~ri il~Et illlll ilil'l '!lftiJ 
1.2 502 10.7 692 407 
2.41 5141 11.6 I 695 I 405 
3.71 513 I 12.21 684 I 414 
4.91 526 I 12.8 I 688 I 407 
6.11 533 I 12.71 6871 404 
9.1 I 551 I 12.6 I 690 I 410 

12.91 5761 12.41 694 I 413 
18.3 I 616 I 10.2 I 690 I 410 
24.41 654 I 9.1 I 694 I 408 
30.5 I 684 I 7.9 I 695 I 410 

Average= I 691 I 409 

Velocity Profile Data 
Run E04 Trian ular Hill· 1 :2 Slo · 60' Trees· Re# Tests 

11111~1 1:11,IJl llllll llll llltflJ 
1.2 
2.41 493 I 15.3 I 694 I 406 
3.71 5011 15.71 696 I 409 
4.91 5221 15.71 696 I 412 
6.1 I 5341 15.71 698 I 407 
9.1 I 564 I 14.0 I 696 I 412 

12.9 I 591 I 12.51 695 I 412 
18.3 I 630 I 10.5 I 698 I 410 
24.41 666 I 9.51 695 I 412 
30.51 701 I 7.8 I 702 I 414 

Average= I 697 I 410 

Velocity Profile Data 
Run E02 Trian ular Hill· 1 :2 Slo · O' Trees· Re# Tests 

llli~'li l~l~IY:lllW!lllft~; llllJIP 
1.2 626 10.9 854 517 
2.41 630 I 12.0 I 854 I 511 
3.71 6451 12.61 860 I 510 
4.91 6521 12.71 856 I 504 
6.11 655 I 12.9 I 854 I 500 
9.11 683 I 12.51 858 I 516 

12.91 713 I 12.11 848 I 519 
18.3 I 7581 10.71 854 I 507 
24.41 810 I 9.11 860 I 515 
30.51 842 I 7.91 8571 521 

Average= I 855 I 512 

Velocity Profile Data 
Run E05 Trian ular Hill· 1 :2 Slo · 60' Trees· Re# Tests 
ttJt~,si~:-: tD!!~99"tt:: <rnr~~:':~~!:: ::::tv'"P:Pmt::: :tJr'~~: 
::::::::::::::: ::::rn~m:: .:::·::::::::::1g~~:::::::: .. ~~~~~~::::·:1e~~~~:1 ::::::::.r6~T: 

1.2 
2.41 594 I 15.4 I 854 I 494 
3.71 6141 15.3 I 855 I 514 
4.91 634 I 15.91 860 I 503 
6.1 I 638 I 15.8 I 854 I 505 
9.1 I 695 I 13.5 I 8521 508 

12.9 I 728 I 12.0 I 855 I 507 
18.3 I n2 I 10.11 852 I 508 
24.4 I 823 I 9.4 I 862 I 498 
30.5 I 8571 8.1 I 8571 510 

Average= I 856 I 505 

TABLE 14 Model Ridge Reynolds Number Invariance Test Data 

:::::::::::::::::::: 

2.4 I 7641 11.9 I 1038 I 622 
3.71 n1 I 11.9 I 1038 I 616 
4.9 I 7881 12.41 1031 I 618 
6.1 I 800 I 12.31 1040 I 608 
9.1 I 833 I 12.41 10381 605 

12.9 I 8741 11 .71 10411 620 
18.3 I 9241 10.5 I 10381 620 
24.4 I 981 I 9.0 I 1041 I 619 
30.51 10251 7.91 10371 624 

Average = I 1038 I 618 

Velocity Profile Data 
Run E06 Trian ular Hill· 1 :2 Slo · 60' Trees· Re# Tests 

ll!l';i111~11il Ill~~~- !l~iJl llliif 
1.2 
2.41 698 I 15.21 1003 I 592 
3.71 729 I 15.51 999 I 597 
4.9 I 732 I 15.9 I . 1000 I 592 
6.1 I 765 I 15.5 I 1000 I 589 
9.1 I 809 I 14.0 I 10021 600 

12.9 I 856 I 12.1 I 994 I 590 
18.3 I 911 I 10.5 I 10081 595 
24.4 I 964 I 9.31 1010 I 584 
30.5 I 1007 I 8.0 I 10071 588 

Average = I 1002 I 592 
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USWP Task 2 Test Results E Series Tests 
02/18/93 USW_VELE.WK3 Sheet B: 

Velocity Profile Comparisons 
Trianaular Hill: 1 :2 Slooe: Re# Invariance Tests 

11!1!~1!11 lllfl 11~11 !lllE 111111811~'111' 
0.04 0.74 0.75 0.73 
0.081 0.751 0.751 0.74 I 0.71 I 0.70 I 0.70 
0.121 0.76 I 0.76 I 0.75 I 0.721 0.721 0.73 
0.161 o.781 o.78 I o.n 1 o.75 I o.741 o.73 
0.201 o.791 o.78 I 0.18 1 o.n 1 o.75 I o.n 
0.30 I 0.81 I 0.81 I 0.81 I 0.81 I 0.82 I 0.81 
0.42 I 0.84 I 0.86 I 0.85 I 0.85 I 0.85 I 0.86 
0.60 I 0.91 I 0.90 I 0.90 I 0.90 I 0.90 I 0.90 
0.80 I 0.96 I 0.96 I 0.95 I 0.96 I 0.95 I 0.95 
1.00 I 1.00 I 1.00 I 1.00 I 1.00 I 1.00 I 1.00 

691 855 1038 697 856 1002 
409 512 618 410 505 592 

1.00 

30.5 30.5 30.5 30.5 30.5 30.5 

Hill Reynolds Number Invariance Tests 
E Series Tests 

~ 0.80 

0 
0 

~ 0.60 
"C 
Q) 
.~ m o.4o 
E 
0 z 

0.20 

0.00 
0 0.2 0.4 0.6 0.8 

Normalized Height 
-E01 O' E02 O' E03 O' -D- , - ~ - _--..- -

-a- E04_60'--+- E05_60' ~ E06_60' 

TABLE15 Model Ridge Reynolds Number Invariance Test Results 

Turbulent Intensity Profile Comparisons 
1 Trian ular Hill· 1 :2 Slo e· Re# Invariance Tests 

llll~'llllll:.11~~1i ll~li!llli~f 111-lliiB llli 
0.04 10.7 10.9 10.4 
0.08 I 11.6 I 12.0 I 11.9 I 15.3 I 15.4 I 15.2 
0.12 I 12.21 12.6 I 11.9 I 15.7 I 15.3 I 15.5 
0.16 I 12.8 I 12.71 12.4 I 15.71 15.9 I 15.9 
0.20 I 12.71 12.9 I 12.3 I 15.7 I 15.8 I 15.5 
0.30 I 12.6 I 12.5 I 12.4 I 14.0 I 13.5 I 14.0 
0.421 12.41 12.11 11.71 12.51 12.01 12.1 
0.60 I 10.2 I 10.71 10.5 I 10.5 I 10.71 10.5 
0.80 I 9.11 9.1 I 9.0 I 9.51 9.41 9.3 
1.00 I 7.91 7.91 7.9 I 7.81 8.11 8.0 

40.00 

691 855 1038 697 856 1002 
409 512 618 410 505 592 

30.5 30.5 30.5 30.5 30.5 30.5 

Hill Reynolds Number Invariance Tests 
E Series Tests 

~ 30.00 

~ 
Cl) 
c 
Q) c 20.00 

c 
Q) 
:; 
~ 10.00 
t-

0.00 
0 

- - ......__ -- "" - ~ - -
~ 

- - - ---.,, 

0.2 0.4 0.6 0.8 
Normalized Height 

-e- E01_0' -+- E02_0' -i1r- E03_0' 
-a- E04_60'--+- E05_60' -tr- E06_60' 
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USWP Task 2. Test Results F Series Tests 
USW_VELO.WK3 Sheet A: 02/18/93 

Velocity Profile Data 
Run F01 Trianaular Hill: 1 :2 Slooe: 20' Trees: Full Cut 

II ll1li1r11. lll~~~i; llllll'I lllti;! 11!111 1~111il11 
1.2 605 13.6 860 510 1.69 
2.41 6131 15.21 8641 5161 1.67 
3.71 638 I 14.71 868 I 5151 1.69 
4.9 I 654 I 14.7 I 869 I 5171 1.68 
6.11 6731 13.41 862 I 5171 1.67 
9.11 708 I 12.81 8651 5131 1.69 

12.91 738 I 11.8 I 860 I 5121 1.68 
18.3 I 7841 10.8 I 8591 516 I 1.67 
24.41 8321 9.21 865 I 509 I 1.70 
30.5 I 8721 7.71 869 I 520 I 1.67 

Average =I I I 8641 514 I 1.68 

Velocity Profile Data 
Run F03 Trianaular Hill: 1 :2 Slooe: 20' Trees: Too Cut 

!!!1~ll~~f it: !i!!l:Ji; l~ll~,I 11!111 lllf Jiil 111li~ill 
1.2 643 13.5 879 512 1.72 
2.4 I 659 I 13.6 I 8751 5171 1.69 
3.71 6741 14.41 882 I 5251 1.68 
4.9 I 693 I 13.5 I 879 I 5141 1.71 
6.1 I 6971 13.3 I 8771 508 I 1.73 
9.11 7241 12.31 8761 5191 1.69 

12.91 7651 10.81 8741 5171 1.69 
18.3 I 798 I 10.6 I 8751 5211 1.68 
24.4 I 846 I 8.8 I 876 I 518 I 1.69 
30.5 I 880 I 7.8 I 876 I 523 I 1.67 

Average =I I I 877 I 5171 1.69 

Velocity Profile Data 
Run F02 Trianaular Hill: 1:2 Slooe: 20' Trees: -100' Cut 

l!lllll~rl!l!lif 1i' lliii;i 111\1.l~lil 1 ltii)li 
1.2 613 13.9 871 513 1.70 
2.41 631 I 14.41 865 I 519 I 1.67 
3.71 645 I 14.21 868 I 5171 1.68 
4.91 658 I 14.11 866 I 5141 1.68 
6.11 670 I 13.5 I 862 I 5111 1.69 
9.11 708 I 12.71 866 I 505 I 1.71 

12.9 I 743 I 11.9 I 866 I 5111 1.70 
18.3 I 784 I 10.9 I 865 I 516 I 1.68 
24.41 833 I 9.41 867 I 5151 1.68 
30.5 I 8741 7.81 871 I 518 I 1.68 

Average =I I I 867 I 5141 1.69 

Velocity Profile Data 
Run F04 Trianaular Hill: 1 :2 Slooe: 20' Trees: No Cut 
tftt:H!~~.mi 1]¥!!9e~w:: :rnr9rn.~-~,ti~:: ::::::<Vi~9~~::: : :::: ::::::Yi~9E,~:: UD!t~§f:~W:: 
::::.·::1:·:::·:::-:::1::1:?gffirn rn:::·:-·::::-:-·:::g:~~: : :: 1-: ::::1~~~~r1:: ·:: ·: .~~,~~!:: ::·:::::_ ·:R~i'i : ::.:,: : : ::. ::::::I:Et:~~: 

1.2 495 22.1 874 514 1.70 
2.41 649 I 12.8 I 878 I 5171 1.70 
3.71 666 I 13.6 I 879 I 506 I 1.74 
4.91 6761 14.0 I 878 I 5171 1.70-
6.1 I 680 I 13.41 874 I 5171 1.69 
9.11 7201 12.31 879 I 5181 1.70 

12.91 7611 11.61 8811 5191 1.70 
18.3 I 801 I 10.6 I 877 I 520 I 1.69 
24.4 I 846 I 8.91 879 I 511 I 1.72 
30.5 I 886 I 7.9 I 883 I 525 I 1.68 

Average =I I I 878 I 516 I 1.70 

TABLE 16 Model Ridge Test Data; Triangular Shape, 1:2 Slope, 20' Trees 
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USWP Task 2 Test Results F Series Tests 
USW_VELO.WK3 Sheet A: 02/18/93 

Velocity Profile Data 
Run F05 Trianaular Hill: 1 :2 Slope: 40' Trees: Full Cut 

1 11 11~~i1 1 111~~1' 111~,l; . 'il~i~I !!, l\i !!lilii 
1.2 596 14.3 873 520 1.68 
2.41 6121 15.71 876 I 5141 1.70 
3.71 628 I 16.2 I 8771 5141 1.71 
4.91 6571 15.3 I 868 I 519 I 1.67 
6.1 I 6591 14.8 I 868 I 526 I 1.65 
9.11 7111 13.2 I 866 I 510 I 1.70 

12.91 7531 11.41 8751 5101 1.72 
18.3 I 788 I 10.71 868 I 5151 1.69 
24.41 8311 9.11 8641 5151 1.68 
30.5 I 867 I 8.2 I 867 I 520 I 1.67 

Average =I I I 870 I 516 I 1.69 

Velocity Profile Data 
Run F07 Trianaular Hill: 1 :2 Slope: 40' Trees: Too Cut 
:}]IdM~nm~ t::IY!~9#:i™::: :ffrYt!l:Y:~'tjt:: : ::::::::¥!l9#~fii::: ::::::tY!~99:~tv:: ::Jt¥!1'*:~: 
:::·:_::::·:·::.:::·:::::·::t&M::: : ·:::::-.:·:::: ::::rnhlV'·::: ::: ::_: :~~~~r~:: : :: :-~~~~~·:· l!l:l:- :::.~~fu~T::: ::-_.·:: :: ·:.1-.:.::~!~:!~: : 

1.2 583 17.0 875 515 1.70 
2.41 623 I 15.8 I 871 I 5221 1.67 
3.71 6421 15.81 8661 5191 1.67 
4.91 6691 15.11 8711 5121 1.70 
6.1 I 681 I 14.11 8741 520 I 1.68 
9.11 7151 13.21 8751 5151 1.70 

12.91 7501 11.71 8751 5111 1.71 
18.3 I 793 I 10.2 I 873 I 515 I 1.70 
24.41 8401 8.91 8741 5161 1.69 
30.51 880 I 7.81 877 I 518 I 1.69 

Average =I I I 873 I 516 I 1.69 

~ ~etlHted 4114 ~~~ -~ St4u ~ 
1f/Uuf, ~ ;e~ 4114 A/lldte4tlo# S/leeuc"4t4 

Velocity Profile Data 
Run F06 Trianaular Hill: 1 :2 Slope: 40' Trees: -100' Cut 

l!l llli~ri1 111. lllit !l,f lfi II.If tll l[ilitf l! ll!~fl1 
1.2 593 14.7 865 510 1.70 
2.41 6091 15.31 8611 5111 1.68 
3.7 I 6291 15.6 I 858 I 505 I 1.70 
4.91 641 I 15.51 8571 5111 1.68 
6.1 I 658 I 15.0 I 858 I 5141 1.67 
9.11 6991 13.31 8561 5101 1.68 

12.91 736 I 12.11 865 I 5131 1.69 
18.3 I 777 I 10.4 I 858 I 5071 1.69 
24.41 825 I 9.11 860 I 501 I 1.72 
30.5 I 859 I 7.91 862 I 502 I 1.72 

Average =I .... I I 860 I 508 I 1.69 

Velocity Profile Data 
Run F08 Trianaular Hill: 1 :2 Slope: 40' Trees: No Cut 
tt::::t:H~~ij~! ::t:::Y!l99~W:: : :::±9t941,9!:: ]].Y!l.9#::~::: <t:V!~~~w.: : ::::t¥!~~~Ht¥: 
: :1::: :.1 -·:.: :::: :-.:1::_ :.::::~:1:::: ::-.:i: i:::1 :::. : :rnb:~It:: :- : :.::·:':~~~~r~:: ::: : .~~,rm~:-: ::: :::.::::m~f::: ::.: :::. :::: ::_ : ·:: : ::~~~· 

2.4 611 14.6 870 516 1.69 
3.7 629 14.4 868 524 1.66 
4.9 656 15.1 876 507 1.73 
6.1 671 14.5 871 516 1.69 
9.1 702 13.7 870 516 1.69 

12.9 743 12.1 874 516 1.69 
18.3 795 10.7 874 512 1.71 
24.4 838 9.3 872 525 1.66 
30.5 877 8.2 872 518 1.68 

Averaqe = 872 517 1.69 

TABLE 17 Model Ridge Test Data; Triangular Shape, 1:2 Slope, 40' Trees 
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USWP Task 2 Test Results F Series Tests 
USW_VELO.WK3 Sheet A: 02/18/93 

Velocity Profile Data 
Run F09 Trianaular Hill: 1 :2 Slooe: 60' Trees: Full Cut 
::{'\t:M1!::i:ij.~-: m::J¥!:~9$;~:: ]P:~~~Hi,~?~:: i:\\:::V"9E'fif:: ::tD('I,~~:: :11v~~9#.i~: 
.:·:·::::: .. ,::::::·:.:J:"16:mm ::::r1·1: :::1:.::::@~~:::1. : ::::·!~~l~'~i· ·-.::~~~·~!::: ::·:·::.::,rg~f!: i ·::::·:::.·::::::·:::11~1:~:: 

1.2 579 14.5 860 509 
2.41 593 I 16.6 I 8571 506 I 1.69 
3.71 605 I 16.1 I 8551 504 I 1.70 
4.91 6341 15.51 8561 5101 1.68 
6.11 6551 15.11 862 I 5111 1.69 
9.1 I 702 I 12.91 8591 509 I 1.69 

12.91 7401 11.41 8571 5081 1.69 
18.3 I 7851 10.3 I 863 I 508 I 1.70 
24.41 8251 9.11 8591 5101 1.69 
30.5 I 867 I 7.8 I 865 I 508 I 1.70 

Average =I I I 859 I 508 I 1.69 

Velocity Profile Data 
Run F11 Trianaular Hill: 1 :2 Slooe: 60' Trees: Too Cut 

~11111,l~~ri 11111,r11111i~~i1 ~ijf J 111n11 111i~11 
1.2 561 18.4 868 520 
2.4 I 607 I 16.2 I 864 I 514 I 1.68 
3.71 6271 16.2 I 864 I 5151 1.68 
4.91 6511 15.91 8621 5111 1.69 
6.11 6751 14.51 860 I 502 I 1.71 
9.11 7121 13.1 I 865 I 5111 1.69 

12.9 I 750 I 11.81 859 I 5051 1.70 
18.3 I 785 I 10.6 I 864 I 502 I 1.72 
24.41 830 I 8.91 859 I 505 I 1.70 
30.5 I 858 I 7.91 856 I 504 I 1.70 

Average =I I I 862 I 509 I 1.69 

';l«d z>,,,~,,,(e4 4Mf, ~ ~~ -~ St4U ~ 
'1f1Uuf, ~ 1/!~ 4Mt A~UO# Size~UIUdf.d 

Velocity Profile Data 
Run F10 Trianaular Hill: 1:2 Slooe: 60' Trees: -100' Cut 

llll!!i~rii !lli~~tti llRJi 1191 !~111; 111111 
1.2 577 15.4 857 515 1.66 
2.41 596 I 16.4 I 856 I 5121 1.67 
3.71 620 I 15.8 I 856 I 5041 1.70 
4.91 6441 15.51 860 I 5121 1.68 
6.1 I 660 I 15.21 859 I 508 I 1.69 
9.11 695 I 13.8 I 854 I 509 I 1.68 

12.91 734 I 11.51 858 I 5051 1.70 
18.3 I 7781 10.71 855 I 506 I 1.69 
24.41 8281 9.11 858 I 496 I 1.73 
30.5 I 856 I 7.9 I 855 I 517 I 1.65 

Average =! I I 857 I 508 I 1.68 

Velocity Profile Data 
Run F12 Trianaular Hill: 1:2 Slooe: 60' Trees: No Cut 

1 1 1:1:111.1.111.111:11~10~ 1:1 11 111111ji':111 1 111i11~r1111111:11111:111::11111 1 1111111 1:1:1:11 1 :11n11:1 
ttt ttI chi· tttt emfs ::: tittttt % > IIIIt emfs \ tt::::r· emfs ·:: tt:ttttitt> 

1.2 
2.4 586 17.4 865 514 1.68 
3.7 614 15.1 861 516 1.67 
4.9 637 15.5 864 508 1.70. 
6.1 653 15.5 861 514 1.67 
9.1 698 14.2 864 508 1.70 

12.9 744 11.6 863 503 1.72 
18.3 785 10.7 866 510 1.70 
24.4 830 9.0 866 503 1.72 
30.5 869 8.2 869 518 1.68 

Averaae = 864 510 1.69 

TABLE 18 Model Ridge Test Data; Triangular Shape, 1:2 Slope, 60' Trees 
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';6at{, Z'pttlHted dMt ~ ,4~ -~ St4u ~ 
11/Uuf, ~ 72t4e4Jrd dMt ANdf,ettttO# S/leet4t'414 

USWP Task 2 Test Results 
USW_VEL1.WK3 Sheet A: 

F Series Tests 
02/18/93 

Velocity Profile Comparisons 
Trianaular Hill: 1 :2 Slooe: 20' Tree Tests 

::.:1.\: :·:::/ 1 1::~~~ :1it· ::::0rr11::11.::i::0;a::::·:-.:i :fl~•·:i:· ::.:: · :0N•· 
::::- :-:::::::- :::::: :.::::::::::::::: : :::::::::i:o1::::tmr ::::Fo2::::~1oot :::::::::Fo3': lorf: ::;:::::::::Fo4::::nc>: 

0.04 0.70 0.70 0.73 0.57 
0.081 0.71 I 0.731 0.75 I 0.74 
0.121 0.731 0.741 0.76 I 0.76 
0.161 o.751 o.761 o.79 1 o.n 
0.20 I 0.78 I 0.78 I 0.80 I 0.78 
0.30 I 0.82 I 0.82 I 0.83 I 0.82 
0.42 I 0.86 I 0.86 I 0.88 I 0.86 
0.60 I 0.91 I 0.91 I 0.91 I 0.91 
0.80 I 0.96 I 0.96 I 0.97 I 0.96 
1.00 I 1.00 I 1.00 I 1.01 I 1.00 

864 867 an a1a 
514 514 517 516 

30.5 30.5 30.5 30.5 

Triangular Hill; I :2 Slope; 20' Tree Tests 
F Series Tests 

1.00 ~---..-----~---..----~ 

0.90 r-----lf-----+-----1----_J 

~ I 
.20.80 I I .~ ~ 
~ 
-g 0.70 I lr=P" I I I I 
.~ cu 
E 0.60 L--JL~----t-----t----1 
0 z 

o.so i------1-------"1----i---------t 

0.40 ...__ __ __.__ __ __.__ __ ___._ __ ____, 

0 0.1 0.2 0.3 
Normalized Height 

-a-F01_full _..F02_-100' 
..._F03_top -a-F04_no 

0.4 

Velocity Profile Comparisons 
Trianaular Hill: 1 :2 Slooe: 40' Tree Tests 

: .. ~.:J:: ii: ::··Ji:· : :J:~ir.m~ ii:· .: J :!i~m®.i: ::::.::::0#.f'I: :::·.:::is~®.~::::.·:::·10N.&.I]: 
·:::::::::::--·.:.:::::.:;:.:: .. -:::::::::::::::: :::::::::Fos::::rou: :::Foe::::~100.,: ::::;::::For:::tc:r··-: :::::::::: Foa::::no: 

0.04 0.68 0.68 0.67 
0.081 0.70 I 0.711 0.721 0.70 
0.121 0.721 0.73 I 0.741 0.72 
0.16 I o.76 I o.75 I o.n I o.75 
0.201 o.76 I o.n 1 o.1a 1 o.n 
0.30 I 0.82 I 0.82 I 0.82 I 0.81 
0.42 I 0.86 I 0.85 I 0.86 I 0.85 
0.60 I 0.91 I 0.91 I 0.91 I 0.91 
0.80 I 0.96 I 0.96 I 0.96 I 0.96 
1.00 I 1.00 I 1.00 I 1.00 I 1.01 

870 860 873 872 
516 508 516 517 

30.5 30.5 30.5 30.5 

Triangular Hill; I :2 Slope; 40' Tree Tests 
F Series Tests 

1.00 ~----------~---~ 

0.90 1-----+-----+-----+--------t 

~ ~~ I "o I ~~ 00.80 I I a; 
> I I I "go.70 I ~ 
.~ cu 
Eo.60 
0 z 

o.so 1-----+---------+--------t 

0.40 ,__ __ __.__ __ ___._ ___ ......__ __ __, 

0 0.1 0.2 0.3 
Normalized Height 

-a-F05_full -+-F06_-100' 
..._F07_top -a-FOS_no 

0.4 

TABLE 19 Model Ridge Velocity Profile Test Results; Triangular Shape, 1:2 Slope 

Velocity Profile Comparisons 
Trianaular Hill: 1 :2 Slooe: 60' Tree Tests 

::.:·:· ::i::.:: 1:1::::::.~1r.®' .::1::::±~1;:: :::.:1.·.1wwoo·i : :.:::1 ::~~~: {:.:::1rri·i 
:::::=:/::::\:-: :::::::::::: t ::::::::Fo!r::tum :::F1o::::aoo\ ::::::::F11::::fo .. --::: :::::::J:.12<riii 

0.04 0.67 0.67 0.65 
0.08 I 0.691 0.70 I 0.70 I 0.68 
0.12 I 0.71 I 0.721 0.731 0.71 
0.16 I 0.741 0.751 0.761 0.74 
0.20 1 o.761 o.n 1 o.791 o.76 
0.30 I 0.82 I 0.81 I 0.82 I 0.81 
0.42 I 0.86 I 0.86 I 0.87 I 0.86 
0.60 I 0.91 I 0.91 I 0.91 I 0.91 
0.80 I 0.96 I 0.97 I 0.97 I 0.96 
1.00 I 1.00 I 1.00 I 1.00 I 1 .oo 

859 857 862 864 
508 508 509 510 

30.5 30.5 30.5 30.5 

Triangular Hill; I :2 Slope; 60' Tree Tests 
F Series Tests 

1.00 ~---..-----.....-----..--------. 

0.90 i------+-----+-----t----------1 

~ I 
:t:: I==-........:;-~ g0.80 I I a; 
> I I .... I "go.70 I ~ 
.~ cu 
Eo.60 
0 z 

o.so t------+-----+-----+---------1 

0.40 .__ __ .....__ __ ___..__ __ __,,_ __ ______. 

0 0.1 0.2 0.3 
Normalized Height 

-a- F09 _full -+- F10 _-100' 
..._F11_top -a-F12_no 

0.4 
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9~ ~ee.ie4 ~ ~~~-~ St4u ~ 
"lflUuf. ~ ;e~ ~ A~u- ~eeitilL41Jd 

USWP Task 2 Test Results 
USW_VEL2.WK3 Sheet A: 

F Series Tests 
02/18/93 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1 :2 Slope: 20' Tree Tests 

1:·::r:1·iij.::iif :!::ii~I; l!\·:·ii ijr ·t~jl: i·i! :i:[:i~j~lr.i· : :.:J:.:0;~j·li.>.·:: ·:!::.!iift~~: 
::::::::::::::::;::::::::::::::::::::::::::::::: :::::::::fo-1r tmr :::Fo2 ::::;o100~ : : :::::::: :Fo~:::torf: ::;:::::::::Fo4::::r10 

0.04 13.6 13.9 13.5 22.1 
0.081 15.2 I 14.41 13.6 I 12.8 
0.121 14.7 I 14.21 14.4 I 13.6 
0.16 I 14.71 14.1 I 13.5 I 14.0 
0.20 I 13.4 I 13.5 I 13.3 I 13.4 
0.30 I 12.8 I 12.71 12.3 I 12.3 
0.42 I 11.8 I 11 .9 I 10.8 I 11.6 
0.60 I 10.8 I 10.9 I 10.6 I 10.6 
0.80 I 9.2 I 9.4 I 8.8 I 8.9 
1.00 I 7.71 7.8 I 7.8 I 7.9 

864 867 an a1a 
514 514 517 516 

30.5 30.5 30.5 30.5 

Triangular Hill; 1 :2 Slope; 20' Tree Tests 
F Series Tests 

30.00 

_2s.oo 
'?ft. -~20.00 
fl) 
c: 
Q) 

£ lS.00 
c: 
Q) 

:; 10.00 .c .... ::s 
I- S.00 

0.00 

\ 
\_ 

F--t:= .......-- -

0 0.1 0.2 0.3 
Normalized Height 

... F01_full .... F02_-100' 

...._F03_top -e-F04_no 

-
0.4 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1 :2 Slope: 40' Tree Tests 

:i~~j~i.lt:.:t!™#l.~~ .::i··:i]~:jllii: :: .. ::·11@~{Wi: ::i::::jj@f {Wi·· l:i::,:jj@~&.J.: 
::::::::::::::::::::::::::::::::::::::::::::::;: :::::::::Fos:::ruu: ::: :Fos:::~100~: :::::::::For:::t«f · .. ,, r:::::::Foa::::no 

0.04 14.3 14.7 17.0 
0.08 I 15.71 15.3 I 15.8 I 14.6 
0.121 16.2 I 15.6 I 15.8 I 14.4 
0.16 I 15.3 I 15.51 15.1 I 15.1 
0.20 I 14.8 I 15.0 I 14.1 I 14.5 
0.30 I 13.2 I 13.3 I 13.2 I 13.7 
0.421 11.41 12.11 11.71 12.1 
0.60 I 10.71 10.4 I 10.2 I 10.7 
0.80 I 9.1 I 9.11 8.91 9.3 
1.00 I 8.21 7.91 7.81 8.2 

870 860 873 872 
516 508 516 517 

30.5 30.5 30.5 30.5 

Triangular Hill; 1 :2 Slope; 40' Tree Tests 
F Series Tests 

30.00 ....--------...-------.----..------. 

_2s.oo 1-------+-----+------+-------t 

~ 
~20.00 1-------+-----t------+-------t 
fl) 
c: 

t::I =r:· t t== d 
.c .... ::s 
I- S.00 1-------+-----+------+-------t 

0.00 .__ __ ___._ __ ___..._ ___ .....__ __ ___. 

0 0.1 0.2 0.3 
Normalized Height 

-a- FOS _full _._ F06 _ -100' 
....._ F07 _top -e-F08_no 

0.4 

TABLE20 Model Ridge Turbulence Profile Test Results; Triangular Shape, 1:2Slope 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1 :2 Slope: 60' Tree Tests 

ll~llillll 1i11i 111111 lllit!il 1111111 
0.04 14.5 15.4 18.4 
0.08 I 16.6 I 16.4 I 16.2 I 17.4 
0.12 I 16.1 I 15.81 16.2 I 15.1 
0.16 I 15.5 I 15.51 15.9 I 15.5 
0.20 I 15.1 I 15.21 14.51 15.5 
0.30 I 12.9 I 13.8 I 13.1 I 14.2 
0.42 I 11.4 I 11.5 I 11.8 I 11.6 
0.60 I 10.3 I 10.7 I 10.6 I 10.7 
0.80 I 9.11 9.11 8.91 9.0 
1.00 I 7.81 7.9 I 7.91 8.2 

859 857 862 864 
508 508 509 510 

30.5 30.5 30.5 30.5 

Triangular Hill; 1 :2 Slope; 60' Tree Tests 
F Series Tests 

30.00 

_2s.oo 
'?ft. -~20.00 
fl) 
c: .s 
.E lS.00 -c: 
Q) 

:; 10.00 .c .... ::s 
I- S.00 

0.00 

~ 
...-:7" -... -

-----.: ~ 

0 0.1 0.2 0.3 
Normalized Height 

-a-F09_full ..... F10_-100' 
...._F11_top -e-F12_no 

--= 

0.4 
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USWP Task 2 Test Results G Series Tests 
USW_VELO.WK3 Sheet B: 02/18/93 

Velocity Profile Data 
Run G01 Trianaular Hill: 1 :3 Slooe: 20' Trees: Full Cut 
/:'::>. ::~'-i.~~·. YJ:Y~m9,i~::: :::m~nw~~n~:: ttY~m~W:~!>.t:: :JtY~!ffi!™:, t::::::v~~eemt 
::':::·:.:.:·::::::?ttb:fu: :::t:tIJg~~·::· :·j·:.!~~~~~.'~V.:. : : :·:~~~·~f::: :· :.:::: : : ;rg~f-:: ::: :j:!:::::. :·:i:! i!:il~1:~· 

1.2 632 12.8 858 506 1.70 
2.41 640 I 14.1 I 8551 5151 1.66 
3.71 650 I 14.11 8511 5121 1.66 
4.91 6791 13.51 8571 518 I 1.65 
6.11 6741 13.5 I 860 I 5131 1.68 
9.11 710 I 12.31 8531 5111 1.67 

12.91 746 I 11.5 I 855 I 502 I 1.70 
18.3 I 7821 10.3 I 855 I 510 I 1.68 
24.41 8271 9.0 I 858 I 506 I 1.70 
30.5 I 868 I 7.9 I 863 I 507 I 1.70 

Average =I I I 857 I 51 O I 1.68 

Velocity Profile Data 
Run G03 Trianaular Hill: 1 :3 Slooe: 20' Trees: Too Cut 

I! ~~f ~ · ~:!l~~i;!!l~i~li .i l\Jll! l! f;Jt,, !llliii 
1.2 655 13.6 862 509 1.69 
2.41 669 I 13.6 I 8671 519 I 1.67 
3.71 6831 13.81 8651 5251 1.65 
4.91 694 I 13.6 I 865 I 5211 1.66 
6.11 7041 13.31 8721 5151 1.69 
9.11 7401 11.91 8721 5151 1.69 

12.91 7611 11.21 8681 5101 1.70 
18.31 7931 10.21 8641 5131 1.69 
24.4 I 846 I 8.71 8711 5111 1.71 
30.5 I 878 I 7.4 I 867 I 507 I 1.71 

Average =I I I 867 I 514 I 1.69 

'Jf,uul, z>,,,4•/e4 4IU{. ~ ~~ -~ St4te ~Adftt/ 
"lf/Uut ~ 1fe~ 4IUi. ANd/eecttu Stteetetttdtd 

Velocity Profile Data 
Run G02 Trianaular Hill: 1:3 Slooe: 20' Trees: -100' Cut 

!ll~l!"il l!if 1; l~iif i ! if~1'1 ~I ~ti 111,1~1i~l 
1.2 637 13.6 854 512 1.67 
2.41 654 I 13.6 I 852 I 5131 1.66 
3.71 670 I 14.0 I 860 I 502 I 1.71 
4.91 678 I 14.11 859 I 5121 1.68 
6.11 701 I 12.81 8571 5131 1.67 
9.1 I 7171 12.41 856 I 510 I 1.68 

12.91 7571 11.11 856 I 510 I 1.68 
18.3 I 795 I 10.0 I 861 I 506 I 1.70 
24.4 I 827 I 9.4 I 853 I 508 I 1.68 
30.5 I 870 I 7.51 863 I 5071 1.70 

Average =I I I 857 I 509 I 1.68 

Velocity Profile Data 
Run G04 Trianaular Hill: 1 :3 Slooe: 20' Trees: No Cut 

llli!lllf i~lllllllll~i~illlillll ll111;~1;1~•i 
1.2 I 612 I 14.71 869 I 513 1.69 
2.4 I 646 I 13.3 I 863 I 513 1.68 
3.71 667 I 13.6 I 867 I 516 1.68 
4.91 6771 13.7 I 867 I 517 1.68 
6.1 I 692 I 13.6 I 865 I 506 1.71 
9.1 I 728 I 12.31 864 I 505 1.71 

12.91 7521 11.41 8631 511 1.69 
18.3 I 795 I 10.3 I 867 I 512 1.69 
24.41 8411 8.81 870 I 508 1.71 
30.5 I 875 I 7.5 I 868 I 502 1.73 

Averaae =I I I 866 I 510 1.70 

TABLE 21 Model Ridge Test Data; Triangular Shape, 1:3 Slope, 20' Trees 
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USWP Task 2 Test Results G Series Tests 
USW_VELO.WK3 Sheet B: 02118/93 

Velocity Profile Data 
Run GOS Trianaular Hill: 1 :3 Slooe: 40' Trees: Full Cut 
Jr::tJi,~'~·~'=- :t:n'"~ee'-~:: : ::m~t~H~~?t: : ':::i::v~,es~§t :::::1:v~~ee,,t¥: :::::t¥!~ee~™' 
:: ::····.:· :::::.·:: .:11~'AA: : : :1:::·::::::· :,::::6~~:::::·::'.·:~~~~~,!~: : ·:.·.~~:~·~f::: .·::::,.,i.FJml:: ::::.:::.::.:::.:·:·:::1~~~=-

1.2 626 14.2 863 505 1.71 
2.41 630 I 15.41 8571 5131 1.67 
3.71 648 I 15.5 I 859 I 5151 1.67 
4.91 6671 14.6 I 860 I 508 I 1.69 
6.11 6911 13.81 8641 501 I 1.73 
9.11 7131 12.81 8561 4991 1.71 

12.91 7491 11 .61 8621 5091 1.69 
18.3 I 782 I 10.71 8551 5111 1.67 
24.41 8371 9.0 I 863 I 502 I 1.72 
30.51 8771 7.61 8651 510 I 1.70 

Average =I I I 860 I 507 I 1. 70 

Velocity Profile Data 
Run G07 Trianaular Hill: 1:3 Slope: 40' Trees: Too Cut 
m::::::::: ::ttt~J~m~ :::::::::J(!~9#i,~, : tl9t~~O~,tj~: : : ::: : : ::::¥~,~~fi{: : ::t:¥~!99~tW :::::t:V!:~~~§.f 
::1:.:.:::::·,::::: .. ·::::J1g1::: ::::.':.::·.::1:·:.rng~~=- ::.:.: .::~~1~r~:: . ::::m~'~r::: :.::, .. ::::rgM~':: ·.:.: :·:: : :: ::::.·: .:.:1~~~: 

1.2 602 17.2 856 501 1.71 
2.4 I 646 I 15.1 I 855 I 503 I 1.70 
3.7 I 655 I 14.8 I 850 I 5011 1.70 
4.91 683 I 14.3 I 851 I 4951 1.72 
6.11 6811 13.9 I 848 I 4871 1.74 
9.1 I 726 I 12.21 850 I 495 I 1.72 

12.9 I 750 I 11.41 851 I 5011 1.70 
18.31 7891 10.31 8511 5041 1.69 
24.4 I 830 I 9.2 I 846 I 503 I 1.68 
30.5 I 865 I 7.81 8541 493 I 1.73 

Average =I I I 851 I 498 I 1.71 

';t@tt ~4#1le4 4Mt ~~~ -~ St4te ~ 
1(/Uu(. ~ 1!:~ 4Mt .1'1/lldte4ttu ~eef41l4td 

Velocity Profile Data 
Run G06 Trianaular Hill: 1:3 Slooe: 40' Trees: -100' Cut 

-:·:·'.·:-:::::::::: /{:}~{( 

1.68 
2.41 6491 14.81 847 I 510 I 1.66 
3.71 663 I 15.0 I 858 I 5051 1.70 
4.91 6741 14.3 I 854 I 506 I 1.69 
6.11 6971 14.0 I 857 I 506 I 1.69 
9.11 7281 12.41 856 I 486 I 1.76 

12.9 I 749 I 11 .2 I 848 I 504 I 1.68 
18.3 I 794 I 10.3 I 857 I 5041 1.70 
24.41 834 I 8.91 855 I 504 I 1.70 
30.5 I 873 I 7.9 I 859 I 504 I 1.70 

Average =I I I 855 I 504 I 1.70 

Velocity Profile Data 
Run GOB Trianaular Hill: 1 :3 Slope: 40' Trees: No Cut · 
:: : :::::::t:HH*'ij~,i :::::::::¥~!~~~:: :::ft!:r~.m~m~:: Jt:V!J.9S~::: rtvi~~.i.§t :::::::::::V!J~Jw:, 
;:::.:·:::·:::.:·:.:::::·::rg1:::: ·::::·: .::,·:: ::·1·:::b1~1: .··::: .. :':~l~r~:: :: : :·1~,~~::: . : :.·:: .:1.R~r-: · ::::·:: ·!.i:l:::::.::.::m~~:: 

1.2 
2.41 608 I 14.71 848 I 500 I 1.70 
3.7 I 628 I 14.81 847 I 500 I 1.69 
4.9 I 651 I 14.6 I 854 I 510 I 1.67 
6.11 6761 14.11 857 I 502 I 1.71 
9.11 705 I 13.51 850 I 503 I 1.69 

12.91 7471 11 .21 852 I 4971 1.71 
18.3 I 782 I 10.4 I 847 I 496 I 1.71 
24.41 832 I 9.11 853 I 497 I 1.71 
30.5 I 860 I 8.0 I 850 I 499 I 1.70 

Average =I I I 851 I 501 I 1.70 

TABLE 22 Model Ridge Test Data; Triangular Shape, 1:3 Slope, 40' Trees 
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USWP Task 2 Test Results G Series Tests 
USW_VELO.WK3 Sheet B: 02/18/93 

Velocity Profile Data 
Run G09 Trianaular Hill: 1 :3 Slooe: 60' Trees: Full Cut 

l1j ll~~i l~l~l, llli1,,. l!I' llli1~1' !!~~!I 
1.2 607 14.7 860 507 1.69 
2.4 I 613 I 15.21 857 I 509 I 1.68 
3.71 6251 15.71 855 I 5071 1.69 
4.91 661 I 15.51 861 I 5041 1.71 
6.11 669 I 14.9 I 860 I 5071 1.70 
9.11 703 I 12.91 861 I 508 I 1.70 

12.91 7421 11.9 I 856 I 500 I 1.71 
18.31 7851 10.51 8591 5101 1.68 
24.41 832 I 9.41 862 I 5131 1.68 
30.5 I 871 I 7.91 864 I 4971 1.74 

Average =I I I 859 I 506 I 1.70 

Velocity Profile Data 
Run G11 Trianaular Hill: 1 :3 Slooe: 60' Trees: Too Cut 

~' !!~ll~~~~ 1111~~~-,, l~ii~,i lili lllii' lll1l~il 
1.2 568 18.7 848 506 1.68 
2.41 6111 15.51 8541 5051 1.69 
3.71 633 I 16.71 8541 509 I 1.68 
4.9 I 655 I 16.0 I 859 I 504 I 1.70 
6.1 I 6731 15.31 8541 502 I 1.70 
9.11 698 I 13.4 I 855 I 497 I 1.72 

12.9 I 744 I 12.0 I 853 I 495 I 1.72 
18.31 7791 10.51 8541 4971 1.72 
24.4 I 824 I 9.0 I 855 I 500 I 1.71 
30.5 I 866 I 7.61 865 I 497 I 1.74 

Average =I I I 855 I 501 I 1.71 

'?~ ~~-""4 euut ~~~ -~ St4u ~ 
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Velocity Profile Data 
Run G10 Trianaular Hill: 1:3 Slooe: 60' Trees: -100' Cut 
ttttH~~~.n~ :t:rv~mt9~D.t :::TMr~.~m~nt' :rtv!~9A~~::: tt:~@&~m:t:: r::::::x~~9BJW:: 
:·:::::::::::·1.:1·:1:::6:m:::: :·::::"·::::'l:::::::g:ffi'f~:: .:,·: .:::~ :~~~~'11:: :::·:1~~~'::: :·:'!·:,:.:~~f:·! ::::·:·::::: ,:::' !:. ::::~~~'~: 

1.2 
2.41 618 I 16.0 I 861 I 513 I 1.68 
3.71 641 I 15.91 858 I 5071 1.69 
4.9 I 6571 14.81 856 I 502 I . 1.71 
6.1 I 682 I 14.71 857 I 509 I 1.68 
9.11 7141 13.31 8641 5031 1.72 

12.91 7531 11.91 8621 5121 1.68 
18.3 I 791 I 10.5 I 860 I 503 I 1.71 
24.41 832 I 9.11 863 I 509 I 1.70 
30.5 I 868 I 8.11 865 I 5071 1.71 

Average =I I I 861 I 5071 1.70 

Velocity Profile Data 
Run G12 Trianaular Hill: 1 :3 Slooe: 60' Trees: No Cut 

11111~'1~1llli~tf11(,illii iill !Illig 11111~111 
1.2 
2.41 5911 16.1 I 853 I 509 I 1.68 
3.7 I 621 I 14.9 I 854 I 501 I 1.70 
4.91 634 I 15.7 I 852 I 500 I 1.70 
6.1 I 6521 14.71 851 I 494 I 1.72 
9.1 I 699 I 13.6 I 861 I 506 I 1.70 

12.9 I 734 I 12.21 857 I 508 I 1.69 
18.3 I 780 I 10.5 I 860 I 503 I 1.71 
24.4 I 825 I 9.0 I 857 I 498 I 1.72 
30.5 I 860 I 8.31 861 I 502 I 1.71 

Average =I I I 856 I 502 I 1.70 

TABLE 23 Model Ridge Test Data; Triangular Shape, 1:3 Slope, 60' Trees 
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USWP Task 2 Test Results 
USW_ VEL 1.WK3 Sheet B: 

G Series Tests 
02/18/93 

Velocity Profile Comparisons 
Trianaular Hill: 1 :3 Slooe: 20' Tree Tests 

1 : · .::::·:::::11::1:1~~1~ · .. 1:.:1:011:11:::·_:.:w~m::i:::··:::ffi~&1.1:111::1::0N.&: 
:::::::::::::::;:;:-:::::::::::::::;:::;:::::::: ::/G01\ fi:.llf : : :002?~100f :::;::::G03':::tolf: ::::::{G04:J10: 

0.04 0.74 0.75 0.76 0.70 
0.081 0.75 I 0.771 0.77 I 0.75 
0.121 0.761 0.781 0.79 I 0.77 
0.16 I 0.79 I 0.79 I 0.80 I 0.78 
0.20 I 0.78 I 0.82 I 0.81 I 0.80 
0.30 I 0.83 I 0.84 I 0.85 I 0.84 
0.42 I 0.87 I 0.88 I 0.88 I 0.87 
0.60 I 0.91 I 0.92 I 0.92 I 0.92 
0.80 I 0.96 I 0.97 I 0.97 I 0.97 
1.00 I 1.01 I 1.01 I 1.01 I 1.01 

857 857 867 866 
510 509 514 510 

30.5 30.5 30.5 30.5 

Triangular Hill; 1 :3 Slope; 20' Tree Tests 
G Series Tests 
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Velocity Profile Comparisons 
Trianaular Hill: 1 :3 Slooe: 40' Tree Tests 

:::::::::j:j:\:::i::::::~~fM~ J:.::::::~~-.j }:l'.:~ji~: ::::::::;{:~:C~::::::::.:i~~•: 
:tt::::::::::::::::ttt:< :t:dostrolf J~josNfoof: ::::::::ooi(tt:f · -:; :\(tioiktiti' 

0.04 0.73 0.74 0.70 
0.08 0.74 0.77 0.75 0.72 
0.12 0.75 0.77 0.77 0.74 
0.16 0.77 0.79 0.80 0.76 
0.20 0.80 0.81 0.80 0.79 
0.30 0.83 0.85 0.85 0.83 
0.42 0.87 0.88 0.88 0.88 
0.60 0.91 0.93 0.93 0.92 
0.80 0.97 0.98 0.98 0.98 
1.00 1.01 1.02 1.01 1.01 

Ur@30.5cm • 860 855 851 851 
Urta>6.1cm • 507 504 498 501 

Href (cm)• 30.5 30.5 30.5 30.5 

Triangular Hill; 1 :3 Slope; 40' Tree Tests 
G Series Tests 
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TABLE24 Model Ridge Velocity Profile Test Results; Triangular Shape, 1 :3 Slope 

Velocity Profile Comparisons 
Trianaular Hill: 1 :3 Slooe: 60' Tree Tests 

:·::.1:::1·::.:.:::.: .. 1111 :·:·:1::0~11:· :::::::.:011:: ::.:·1:1:011: ::·!:1·1:0m : 
::;:;::;:;:::;:::;:::::::;::: .·:-::::/ :::::: :::\G09}JUlf ]U(f::~100~:: :;:::::tn1::::to···:: ::::::::::012::::110 

0.04 0. 71 0.67 
0.08 I 0.71 I 0.721 0.721 0.69 
0.12 I 0.73 I 0.751 0.741 0.73 
0.16 I 0.771 0.771 0.76 I 0.74 
0.20 I 0.781 0.80 I 0.79 I 0.77 
0.30 I 0.82 I 0.83 I 0.82 I 0.81 
0.42 I 0.87 I 0.87 I 0.871 0.86 
0.60 I 0.91 I 0.92 I 0.91 I 0.91 
0.80 I 0.97 I 0.96 I 0.96 I 0.96 
1.00 I 1.01 I 1.00 I 1.00 I 1.00 

859 861 855 856 
506 507 501 502 

30.5 30.5 30.5 30.5 

Triangular Hill; 1 :3 Slope; 60' Tree Tests 
G Series Tests 
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USWP Task 2 Test Results 
USW_VEL2.WK3 Sheet B: 

G Series Tests 
11/06/92 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1 :3 Slooe: 20' Tree Tests 

i::.:Jj J :l::·.:·i:f.·.i~~~ 1::·11:mi·i~i:: :.:!li~iillii~twi·\ ::::·:·i1m1·t%i·l: :.:::::j:im~~: :::::rrrtrrt:::::r ::::::::a01rrow :::oo~t:wtotw '>Jjo~tt:orr :rn~:o4::::116 
0.04 12.8 13.6 13.6 14.7 
0.081 14.1 I 13.6 I 13.6 I 13.3 
0.121 14.1 I 14.0 I 13.8 I 13.6 
0.16 I 13.5 I 14.11 13.6 I 13.7 
0.20 I 13.5 I 12.8 I 13.3 I 13.6 
0.30 I 12.3 I 12.4 I 11.9 I 12.3 
0.42 I 11.5 I 11.1 I 11.2 I 11.4 
0.60 I 10.3 I 10.0 I 10.2 I 10.3 
0.80 I . 9.0 I 9.4 I 8.7 I 8.8 
1.00 I 7.91 7.51 7.4 I 7.5 

857 857 867 866 
510 509 514 510 

30.5 30.5 30.5 30.5 

Triangular Hill; 1 :3 Slope; 20' Tree Tests 
G Series Tests 

30.00 ..-----..-----...-----r-------. 

_2s.oo 
'#. -~20.00 t-------+--------+-----1 
"' c: 
Q) 

~ lS.00 I i>c1= I ~ • • 1 I 
Q) 

:; 10.00 t------+---------t-----1 .c .... 
:l 

t- S.00 i------+---------t---------1 

0.00 ~--~--~---~---
0 0.1 0.2 0.3 

Normalized Height 
-a-G01_full . .._ G02_-100' 
.,...G03_top -e-G04_no 

0.4 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1 :3 Slooe: 40' Tree Tests 

:.::::·,·:1::.:::1:1 .... :R.~r.ffi~ ::·.:,:j;r:~r~~ir !:·:i::11@::iii· !±ii~i·l~:: :·:.:.:i00·1: 
::::::;:::;::::::::::::::::::::::;::::::::::::::: :::\ G05} ffilt ::Goe:::~100~: //G07:0::frf "·:: ::::::::::GOB/ no 

0.04 14.2 14.5 17.2 
0.081 15.4 I 14.8 I 15.1 I 14.7 
0.12 I 15.5 I 15.0 I 14.8 I 14.8 
0.16 I 14.6 I 14.3 I 14.3 I 14.6 
0.20 I 13.8 I 14.0 I 13.9 I 14.1 
0.30 I 12.8 I 12.41 12.2 I 13.5 
0.42 I 11.6 I 11.2 I 11.4 I 11.2 
0.60 I 10.71 10.3 I 10.3 I 10.4 
0.80 I 9.0 I 8.91 9.21 9.1 
1.00 I 7.6 I 7.9 I 7.81 8.0 

860 855 851 851 
507 504 498 501 

30.5 30.5 30.5 30.5 

Triangular Hill; 1 :3 Slope; 40' Tree Tests 
G Series Tests 

30.00 ..--------,---~-------,-------, 

_2s.oo 
'#. -~20.00 t-------+--------+-----1 
"' c: t: I ::r: t t~ .c .... 
:l 
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0.00 .____ __ __,____ __ ____,_ ___ ..._ __ __, 

0 0.1 0.2 0.3 
Normalized Height 
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0.4 

TABLE25 Model Ridge Turbulence Profile Test Results; Triangular Shape, 1:3 Slope 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1 :3 Slooe: 60' Tree Tests 

11!1111;'11 f lli lilli .,, lll'i 
0.04 14.7 18.7 
0.08 I 15.21 16.0 I 15.5 I 16.1 
0.12 I 15.71 15.9 I 16.7 I 14.9 
0.16 I 15.5 I 14.8 I 16.0 I 15.7 
0.20 I 14.9 I 14.71 15.3 I 14.7 
0.30 I 12.9 I 13.3 I 13.4 I 13.6 
0.42 I 11.9 I 11.9 I 12.0 I 12.2 
0.60 I 10.5 I 10.5 I 10.5 I 10.5 
0.80 I 9.41 9.1 I 9.0 I 9.0 
1.00 I 7.91 8.11 7.61 8.3 

859 861 855 856 
506 507 501 502 
30.5 30.5 30.5 30.5 

Triangular Hill; 1 :3 Slope; 60' Tree Tests 
G Series Tests 

30.00 

_2s.oo 
'#. -~20.00 
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USWP Task 2 Test Results H Series Tests 
USW_VELO.WK3 SheetC: 02/18/93 

Velocity Profile Data 
Run H01 Trianaular Hill: 1 :5 Slooe: 20' Trees: Full Cut 

11~11 11~1! !llil~l lllll,i 111\111'11111 11111• 
1.2 678 12.9 854 501 1.70 
2.41 6761 13.71 8571 5181 1.66 
3.71 689 I 13.8 I 859 I 505 I 1.70 
4.91 700 I 13.3 I 856 I 498 I 1.72 
6.11 7071 12.9 I 855 I 508 I 1.68 
9.11 7421 12.0 I 856 I 509 I 1.68 

12.9 I 751 I 11.51 854 I 5111 1.67 
18.3 I 784 I 10.41 851 I 499 I 1.71 
24.41 8221 9.11 8471 501 I 1.69 
30.5 I 8551 7.81 8521 500 I 1.71 

Average =! I I 854 I 505 I 1.69 

Velocity Profile Data 
Run H03 TrianQular Hill: 1:5 Slooe: 20' Trees: Too Cut 

!lll'il!l,,Ji llllP!llll1i1 l!ti8 lllf iil lllllii 
1.2 612 15.5 857 502 1.71 
2.41 659 I 14.21 8611 5111 1.69 
3.71 668 I 13.9 I 864 I 508 I 1.70 
4.91 686 I 14.1 I 864 I 513 I 1.68 
6.1 I 698 I 13.8 I 867 I 5151 1.68 
9.11 7321 12.11 8661 5071 1.71 

12.91 7551 11.11 8631 5071 1.70 
18.3 I 793 I 10.2 I 865 I 509 I . 1.70 
24.4 -1 836 I 8.61 864 I 510 I 1.69 
30.5 I 866 I 7.51 865 I 510 I 1.70 

Average =I I I 864 I 509 I 1. 70 

Velocity Profile Data 
Run H02 Trianaular Hill: 1:5 Slooe: 20' Trees: -100' Cut 

lit1llil~l !lllmil l~lii!lllti' 1f 1llt11 lllUii 
1.2 642 13.5 844 494 1.71 
2.41 671 I 13.5 I 845 I 5111 1.66 
3.71 6771 13.5 I 846 I 5041 1.68 
4.91 686 I 13.11 848 I 506 I 1.68 
6.11 706 I 12.8 I 849 I 5031 1.69 
9.11 7241 11.8 I 853 I 5121 1.67 

12.9 I 751 I 11.41 851 I 494 I 1.72 
18.3 I 780 I 10.3 I 846 I 5021 1.69 
24.4 I 822 I 8.8 I 848 I 506 I 1.68 
30.5 I 854 I 7.6 I 850 I 509 I 1.67 

Average =I I I 848 I 5041 1.68 

Velocity Profile Data 
Run H04 Trianaular Hill: 1 :5 Slooe: 20' Trees: No Cut 
Jtt::::M!t,ijm ::t:::¥!!9#it\f::: Ir9t~Y:H~m: : : ::::::::J{!~~~::: ::::t::vt~~,: :::::t:v!~~Jt:. 
1·1:: : .: :1: :=: :=·1 ·:·:·1::.:::::~:1:::: .:= ... 1:::·;.:: .:t~1~:1 ::·:·: ::i~~;~r!J'::! :: :::~~~•::: :1:.:,::=::111i,:= :: ::.:::: :::.: :::·:.:.:.1~1~:: 

1.2' 543 16.9 858 509 1.68 
2.41 638 I 13.21 854 I 509 I 1.68 
3.7 I 653 I 13.9 I 858 I 503 I 1.71 
4.91 676 I 12.81 859 I 503 I 1.71 
6.1 I 689 I 12.81 861 I 5041 1.71 
9.11 7151 12.01 8601 5131 1.68 

12.9 I 760 I 11.21 868 I 5111 1.70 
18.3 I 792 I 10.2 I 863 I 5071 1.70 
24.4 I 831 I 8.51 865 I 508 I 1.70 
30.5 I 864 I 7.71 868 I 4971 1.75 

Average =I I I 861 I 506 I 1.70 

TABLE 26 Model Ridge Test Data; Triangular Shape, 1:5 Slope, 20' Trees 
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USWP Task 2 Test Results H Series Tests 
USW_VELO.WK3 Sheet C: 02/18/93 

Velocity Profile Data 
Run HOS Trianaular Hill: 1 :5 Slooe: 40' Trees: Full Cut 

! 1,1 . 1 1~~-l lililll llif 111 ~lllil ll~lii": 
1.2 646 13.6 844 506 1.67 
2.41 651 I 14.21 8471 506 I 1.67 
3.71 656 I 14.11 840 I 500 I 1.68 
4.91 668 I 14.11 8421 504 I 1.67 
6.1 I 680 I 14.71 8411 500 I 1.68 
9.11 7171 12.31 846 I 494 I 1.71 

12.9 I 733 I 11 .9 I 840 I 501 I 1.68 
18.3 I 773 I 10.3 I 839 I 504 I 1.67 
24.41 8131 9.1 I 8491 4971 1.71 
30.5 I 849 I 7.8 I 852 I 498 I 1.71 

Average =I I I 844 I 501 I 1.68 

Velocity Profile Data 
Run H07 Trianaular Hill: 1:5 Slooe: 40' Trees: Too Cut 
:1:r::: ::J1!!Q.,~::: :::::r:v~~m;i,w::: <rnt~9J!.nt:: ttY!~~w¥:: :::::1:¥~~9~m>% ]]:¥,,,99~.: 
:::.·:··:.::::::::·::·::::.:::::g! ::: iii:::: _ :·: :: : -:::1@~~:::·:-ii i .::!:~I~'~:: : : _:.,.~,rmX:::: i:!:·· .. ::i~~AA~':i :::-:.:::: .. :1-::i'iii.I~~~:; 

1.2 533 21.4 856 502 1.71 
2.4 I 618 I 15.7 I 860 I 498 I 1.73 
3.71 642 I 15.21 852 I 502 I 1.70 
4.91 6571 15.3 I 8581 496 I 1.73 
6.1 I 6731 14.6 I 8571 5071 1.69 
9.1 I 696 I 13.1 I 854 I 507 I 1.68 

12.9 I 749 I 11.41 8571 500 I 1.71 
18.3 I 782 I 10.5 I 8571 4971 1.72 
24.4 I 823 I 9.2 I 857 I 507 I 1.69 
30.51 855 I 7.81 856 I 500 I 1.71 

Average =I I I 856 I 502 I 1.71 

~ ~41Hied 4#'1t ~ ~~ -~ St4te ~fhf 
"11/t,d ~ ';12~ 4#'1t AUl«4UO# Slteettt"4t4 

Velocity Profile Data 
Run H06 Trianaular Hill: 1:5 Slooe: 40' Trees: -100' Cut 

llli!/lllJ?i! 11111,~tt 11111" lli~tl 11llllt1' [1111~11 
1.2 638 15.0 861 510 1.69 
2.41 6541 15.21 8601 5111 1.68 
3.71 660 I 14.71 859 I 513 I 1.67 
4.91 690 I 13.5 I 867 I 507 I 1.71 
6.11 686 I 14.21 857 I 506 I 1.69 
9.11 716 I 12.71 864 I 5121 1.69 

12.91 7421 11.9 I 863 I 498 I 1.73 
18.3 I 7791 10.4 I 856 I 5171 1.66 
24.4 I 821 I 9.3 I 861 I 497 I 1.73 
30.5 I 858 I 7.61 861 I 5071 1.70 

Average =I I I 861 I 508 I 1.70 

Velocity Profile Data 
Run HOB Trianaular Hill: 1 :5 Slooe: 40' Trees: No Cut 
:: ::: :::Jt:tt,j~ijm :::t:¥~'9#L,t\'::: :tt9t~.ijl,!,ijt: :r:::::V!!~ff;t:::: f:IY!!~.i,~:: tffViJ§§l~
::: ·:::: :::.: :i<!:ii!i!:·:::~:M? :::·::·:- ::1·:: :11·,::g:~~:: ::.:- ::::':~~~~r~:: . 1-::~~'n1::: :·· :-: ··::-m~,.:: : : :,.::.::-:::: ::: :::::.~':~ 

1.2 
2.4 I 592 I 16.4 I 850 I 501 I 1.70 
3.71 639 I 15.11 850 I 496 I 1.71 
4.9 I 659 I 14.0 I 853 I 496 I 1.72 
6.1 I 681 I 13.51 856 I 4921 1.74 
9.11 7151 12.6 I 852 I 495 I 1.72 

12.9 I 739 I 11.41 848 I 499 I 1.70 
18.3 I 781 I 10.2 I 851 I 500 I 1.70 
24.41 829 I 8.51 855 I 494 I 1.73 
30.5 I 859 I 7.81 858 I 490 I 1.75 

Average =I I I 853 I 496 I 1. 72 

TABLE 27 Model Ridge Test Data; Triangular Shape, 1:5 Slope, 40' Trees 
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USWP Task 2 Test Results H Series Tests 
USW_VELO.WK3 SheetC: 02/18/93 

Velocity Profile Data 
Run H09 Trianaular Hill: 1 :5 Slooe: 60' Trees: Full Cut 

~!1111,f i lllllf Ul!ll~itlll !if IJ1 l~! lttl !l~ilii 
1.2 626 14.3 865 506 1.71 
2.41 646 I 15.21 856 I 504 I 1.70 
3.71 661 I 15.1 I 8521 5111 1.67 
4.91 6731 14.71 858 I 4971 1.73 
6.1 I 683 I 14.71 8511 4941 1.72 
9.11 7141 13.2 I 855 I 505 I 1.69 

12.91 7521 11.6 I 8571 509 I 1.68 
18.3 I 7851 10.71 858 I 512 I 1.68 
24.4 I 8271 9.21 859 I 5141 1.67 
30.5 I 870 I 7.61 866 I 500 I 1.73 

Average =I I I 858 I 505 I 1. 70 

Velocity Profile Data 
Run H11 Trianaular Hill: 1 :5 Slooe: 60' Trees: Too Cut 

! ~ll1lllJI If ill~il~ !~if iij llaV~ l~!iif' !!!!iftll 
1.2 525 21.1 846 500 1.69 
2.41 591 I 17.0 I 8521 508 I 1.67 
3.7 I 6171 16.8 I . 846 I 4971 1.70 
4.91 6451 15.71 8571 503 I 1.70 
6.11 6481 15.51 850 I 5111 1.66 
9.11 683 I 14.21 852 I 500 I 1.70 

12.9 I 730 I 12.11 844 I 5141 1.64 
18.3 I 771 I 10.41 851 I 509 I 1.67 
24.41 821 I 9.11 8521 503 I 1.69 
30.5 I 864 I 8.11 860 I 500 I 1.72 

Average =I I I 851 I 505 I 1.69 

'J&eut, ~el#lc'ed 4'Uf, ~ ~~ -~ St4te ~ 
1f/Uuf, ~ 11<~ 4'UI-A~Uo# Sfle~t«"4td 

Velocity Profile Data 
Run H10 Trianaular Hill: 1:5 Slooe: 60' Trees: -100' Cut 
:r:t:t:t~*i,ijm :rn::a@~~~:: ::rnMr~9~?~:: ::1:: :¥!:!9:9~!¥::: ::::::tv~~esi,N:: : ::::::::::v,~gp'~·: 
1::: 11: :.1··:::.: :. ::· . 1:::.r~:Mr ::.:. ·· 1.:::·:·:::n~1~·1 1 1:·:1 :.:~~~~~r!l¥" : :-.:;~~~':1 : :: .:1:1:.·:~~r:: :::::::::::1 :: ... :.:~~~~~:: 

1;2 623 15.7 859 502 1.71 
2.41 626 I 16.3 I 856 I 501 I 1.71 
3.71 648 I 16.1 I 851 I 508 I 1.68 
4.91 663 I 14.81 854 I 5121 1.67 
6.11 678 I 14.6 I 854 I 5121 1.67 
9.11 701 I 13.4 I 856 I 509 I 1.68 

12.91 736 I 11.81 855 I 496 I 1.72 
18.3 I 7781 10.3 I 851 I 5051 1.69 
24.41 823 I 9.0 I 855 I 496 I 1.72 
30.5 I 857 I 7.6 I 858 I 503 I 1.70 

Average =I I I 855 I 504 I 1.69 

Velocity Profile Data 
Run H12 Trianaular Hill: 1:5 Slooe: 60' Trees: No Cut 

lllll!IPrii l~llf itl lllil~il lili1! l':!llti! ll!,1111 
1.2 
2.41 581 I 17.51 841 I 500 I 1.68 
3.71 621 I 14.71 840 I 503 I 1.67 
4.91 6421 14.8 I 848 I 494 I 1.72 
6.11 656 I 15.1 I 847 I 4971 1.70 
9.11 700 I 13.1 I 847 I 498 I 1.70 

12.91 7291 11.61 8491 4971 1.71 
18.3 I 766 I 10.3 I 841 I 496 I 1.69 
24.4 I 8211 9.21 848 I 493 I 1.72 
30.5 I 851 I 8.11 851 I 492 I 1.73 

Average =I I I 846 I 497 I 1.70 

TABLE 28 Model Ridge Test Data; Triangular Shape, 1:5 Slope, 60' Trees 

Page T28 



7'""" ~el#lc'e4 4#d, ~ ~~ -~ S'4U ~ 
1/IUut, ~ '12~ euut, .l'l~u- $/leel4/at4 _ 

USWP Task 2 Test Results 
USW_VEL1.WK3 Sheet C: 

H Series Tests 
02/18/93 

Velocity Profile Comparisons 
Trianaular Hill: 1 :5 Slope: 20' Tree Tests 

11,l~ll lli l~~EIJll l lllill 
0.04 0.79 0.76 0.71 0.63 
0.081 0.79 I 0.79 I 0.76 I 0.75 
0.121 0.80 I 0.80 I 0.77 I 0.76 
0.16 I 0.82 I 0.81 I 0.79 I 0.79 
0.20 I 0.83 I 0.83 I 0.80 I 0.80 
0.30 I 0.87 I 0.85 I 0.85 I 0.83 
0.42 I 0.88 I 0.88 I 0.88 I 0.88 
0.60 I 0.92 I 0.92 I 0.92 I 0.92 
0.80 I 0.97 I 0.97 I 0.97 I 0.96 
1.00 I 1.00 I 1.01 I 1.00 I 1.00 

854 848 864 861 
505 504 509 506 
30.5 30.5 30.5 30.5 

Triangular Hill; 1 :5 Slope; 20' Tree Tests 
H Series Tests 

1.00 ,----.-----,-----...------. 

0.90 1------1------1-----+------1 

~ I I g 0.80 I --=:JEiOlo u ~ ' 

~ 
' "'C 

Q) 0.70 
.~ ro 
§0.60 
0 z 

o.so i--------j'------+------+----_J 

0.40 '-----~--~---~--~ 
0 0.1 0.2 0.3 

Normalized Height 
....,_ H01_full ..... H02_-100' 
.,.._H03_top -a-H04_no 

0.4 

Velocity Profile Comparisons 
Trlanaular Hill: 1 :5 Slope: 40' Tree Tests 

:1.-·1:-:· ·_1::--.:1:1·.-W.#.rro~ -:-.1:1::0W.1@-: ::10,1:w-.:1:-.:::0:a:w:::_,1::1::0®&:i 
::::::::::::::::::::::::::::::::;::::;::::::;::: ::::::::Hos:::rou: :'Hos::::~100.,: :'::::::Honto ·--:, :::::::::::HOS/ no' 

0.04 0.77 0.74 0.62 
0.081 0.771 0.76 I 0.721 0.70 
0.121 0.78 I 0.771 0.751 0.75 
0.16 I 0.79 I 0.80 I 0.771 0.77 
0.20 I 0.81 I 0.80 I 0.791 0.80 
0.30 I 0.85 I 0.83 I 0.81 I 0.84 
0.42 I 0.87 I 0.86 I 0.87 I 0.87 
0.60 I 0.92 I 0.91 I 0.91 I 0.92 
0.80 I 0.96 I 0.95 I 0.96 I 0.97 
1.00 I 1.00 I 1.00 I 1.00 I 1.00 

844 861 856 853 
501 508 502 496 

30S 30S 30S 30S 

Triangular Hill; 1 :5 Slope; 40' Tree Tests 
H Series Tests 

1.00 ,----,r-----r-----r---~ 

0.90 1----t-----t-----t-------1 

~1 I~ g 0.80 :bi> 

~ 
-g 0.10 L-=-~~---t----1--1 
.~ 

ro L__!_ __ t----t----t---~ §0.60 
0 z 

o.so t----t-----t-----t-------1 

0.40 ~--~---~---~---~ 
0 0.1 0.2 0.3 

Normalized Height 
..... HOS_full ...,H06_-100' 
..... H07 _top -s-H08_no 

0.4 

TABLE29 Model Ridge Velocity Profile Test Results; Triangular Shape, 1: 5 Slope 

Velocity Profile Comparisons 
Trianaular Hill: 1 :5 Slope: 60' Tree Tests 

:11:::::·:·1-:.::::1:1:,:W.ir~~ 1:11::.:0~11:11 . .-::::::~~i111 ·1·1:::-.rn:& : :1:.-11:-0m: 
:':::::::::::::'::::::::::::;::::;::::::;:::::::: ::::::::Hot::::rum ::H1'0::::~10~:: ::::::::H11::::r ·_- .. ,, :;::::::::H12:::- --o: 

0.04 0.72 0.72 0.62 
0.08 I 0.751 0.73 I 0.691 0.69 
0.12 I 0.78 I 0.761 0.73 I 0.74 
0.16 I 0.78 I 0.78 I 0.75 I 0.76 
0.20 I 0.80 I 0.79 I 0.76 I 0.77 
0.30 I 0.84 I 0.82 I 0.80 I 0.83 
0.42 I 0.88 I 0.86 I 0.87 I 0.86 
0.60 I 0.92 I 0.91 I 0.91 I 0.91 
0.80 I 0.96 I 0.96 I 0.96 I 0.97 
1.00 I 1.01 I 1.00 I 1.00 I 1.00 

858 855 851 846 
505 504 505 497 

30.5 30.5 30.5 30.5 

Triangular Hill; 1 :5 Slope; 60' Tree Tests 
H Series Tests 

1.00 .-------r------r------r--------i 

0.90 1-----1-----1-----1------1 

~ ~~.....-: I g0.80 I I =~ -
Q) 
> 
-g 0.10 L~~4=----1---1--1 
.~ ro 
§0.60 
0 z 

o.so 1-----1----+-----+----_J 

0.40 ._ __ _.___ __ ___,,_ __ ____._ __ _____. 

0 0.1 0.2 0.3 
Normalized Height 

..... H09_full .. H10_-100' 
+H11_top -a-H12_no 

0.4 
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~ z>,,,41Hle4 4Mt ~ ~~ -~ St4U ~ 
"k/Uut, ~ re~ 4Mt A/l/d«attM S.eeldb.414 

USWP Task 2 Test Results 
USW_VEL2.WK3 Sheet C: 

H Series Tests 
11/06/92 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1 :5 Slooe: 20' Tree Tests 

,lll~llllf llilll lli1i\illilll llllli 
0.04 12.9 13.5 15.5 16.9 
0.081 13.71 13.5 I 14.2 I 13.2 
0.121 13.8 I 13.5 I 13.9 I 13.9 
0.16 I 13.3 I 13.1 I 14.1 I 12.8 
0.20 I 12.9 I 12.8 I 13.8 I 12.8 
0.30 I 12.0 I 11.8 I 12.1 I 12.0 
0.42 I 11.5 I 11.4 I 11 .1 I 11.2 
0.60 I 10.4 I 10.3 I 10.2 I 10.2 
0.80 I 9.11 8.81 8.6 I 8.5 
1.00 I 7.81 7.61 7.5 I 7.7 

854 848 864 861 
505 504 509 506 
30.5 30.5 30.5 30.5 

Triangular Hill; 1 :5 Slope; 20' Tree Tests 
H Series Tests 

30.00 

_2s.oo 
'#. -~20.00 
"' c: 
.! .E lS.00 ... c: 
Q) 

"S 10.00 .c .... :::s 
t- S.00 

0.00 

~ 
~ -

i::r - - :----. .-- -

0 0.1 0.2 0.3 
Normalized Height 

..... H01_full .. H02_-100' 

.... H03_top -e- H04_no 

-

0.4 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1 :5 Slooe: 40' Tree Tests 
ttNE:H,!ij.~:-:.; rnr~t~J.mf @IQ~~~~@{ ::fI9~~m~K tffWY.~~m/ 
1i::1::::1~~~m~ i:ilA8i:':~t: : ::AaiM~\~!,· ·i::A~+:::f~t :::]:::1i:·~i: 

0.04 13.6 15.0 21.4 
0.08 I 14.21 15.21 15.71 16.4 
0.121 14.11 14.71 15.21 15.1 
0.16 I 14.11 13.5 I 15.3 I 14.0 
0.20 I 14.71 14.21 14.6 I 13.5 
0.30 I 12.3 I 12.71 13.1 I 12.6 
0.42 I 11.9 I 11.9 I 11.4 I 11.4 
0.60 I 10.3 I 10.4 I 10.5 I 10.2 
0.80 I 9.1 I 9.31 9.21 8.5 
1.00 I 7.8 I 7.6 I 7.81 7.8 

844 861 856 853 
501 508 502 496 
30.5 30.5 30.5 30.5 

Triangular Hill; 1 :5 Slope; 40' Tree Tests 
H Series Tests 

30.00 

_2s.oo 
'#. -~20.00 
"' c: 
.! .E lS.00 
c: 
Q) 

"S 10.00 .c .... :::s 
t- S.00 

0.00 

~ 

-~ . - -- - .... ~~ 

0 0.1 0.2 0.3 
Normalized Height 

..... HOS_full _.. H06_-100' 
_... H07 _top -s- HOB_no 

-

0.4 

TABLE30 Model Ridge Turbulence Profile Test Results; Triangular Shape, 1: 5 Slope 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1:5 Slooe: 60' Tree Tests 

llllllil llli lllii ~~ll' lillI~ii 

-~ 

0.04 14.3 15.7 21.1 
0.08 I 15.2 I 16.3 I 17.0 I 17.5 
0.121 15.11 16.1 I 16.81 14.7 
0.16 I 14.71 14.8 I 15.7 I 14.8 
0.20 I 14.71 14.6 I 15.5 I 15.1 
0.30 I 13.2 I 13.4 I 14.21 13.1 
0.42 I 11.6 I 11.8 I 12.11 11.6 
0.60 I 10.7 I 10.3 I 10.4 I 10.3 
0.80 I 9.21 9.0 I 9.11 9.2 
1.00 I 7.61 7.61 8.11 8.1 

858 855 851 846 
505 504 505 497 
30.5 30.5 30.5 30.5 

Triangular Hill; 1 :5 Slope; 60' Tree Tests 
H Series Tests 

30.00 ~-----.-----..----.....---........ 

2S.OO 1-----+------+------+-------1 

~20.00 t----"....-----+----+-----i------t 

"' c: 
.! .E lS.00 I ......._ I B >: ~==::::::l I ... c: 
Q) 

"S 10.00 1------1-----+-----+------i .c .... :::s 
t- S.00 1-----+-----+----+------t 

0.00 '----...Lo------'-------'-----' 

0 0.1 0.2 0.3 
Normalized Height 

.... H09_full +H10_-100' 
_..H11_top -a-H12_no 

0.4 
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USWP Task 2 Test Results I Series Tests 
USW_VELO.WK3 SheetD: 02/18/93 

Velocity Profile Data 
Run 101 Trianaular Hill: 1:10 Slooe: 20' Trees: Full Cut 

1111 ~~ri ll!l~Et,!ililti 1;1111111111 11 liil 
1.2 637 13.6 852 513 1.66 
2.41 659 I 13.2 I 849 I 509 I 1.67 
3.71 6731 13.4 I 8511 505 I 1.68 
4.91 6761 13.8 I 853 I 506 I 1.69 
6.1 I 684 I 13.2 I 856 I 518 I 1.65 
9.1 I 718 I 12.3 I 858 I 516 I 1.66 

12.9 I 7421 11.71 851 I 5111 1.67 
18.3 I 782 I 10.3 I 856 I 506 I 1.69 
24.4 I 822 I 9.3 I 856 I 508 I 1.68 
30.5 I 860 I 7.71 860 I 507 I 1.70 

Average =I I I 8541 510 I 1.68 

Velocity Profile Data 
Run 103 Trianaular Hill: 1:10 Slooe: 20' Trees: Too Cut 
IJY::: ::tt!:"Q,ij~ ::::::::::M,!9SiW:: nrnt~9~Mt: fi¥~1,~\i,§f :]:::)(!J:9:9~:~:: :::t:::x"1,~:@~ 
::::·:::::·:: .. ·:.:·:·:::m::::g1::: :·:·:::=:1:::.:.::wg~f ::::·1::::::~~1~~!~< ·::.·l~•f ·i: ::::1:ii!i!rg~i,:: :::1·!:1:1::1!:1~~~~! 

1.2 528 19.3 856 501 1.71 
2.4 I 923 I 15.4 I 863 I 510 I 1.69 
3.71 6471 14.1 I 862 I 5121 1.68 
4.9 I 653 I 14.41 860 I 5141 1.67 
6.1 I 6761 13.4 I 861 I 507 I 1.70 
9.1 I 706 I 12.21 861 I 502 I 1.71 

12.9 I 7421 11.9 I 863 I 505 I 1.71 
18.3 I 783 I 10.3 I 863 I 5071 1.70 
24.4 I 827 I 9.6 I 863 I 525 I 1.65 
30.5 I 863 I 7.81 864 I 5121 1.69 

Average =I I I 862 I 509 I 1.69 

';W4 ~ell#(e4 ~ ~~~ -~ St4U ~ 
1f/Uut ~ ~~~A~ Slteeuelt4t4 

Velocity Profile Data 
Run 102 Trianaular Hill: 1:10 Slooe: 20' Trees: -100' Cut 

!11~11~,,i~ ;!il[i; lfi)i~~' ~J·'~ l!lfnif lllilltii 
1.2 616 13.9 852 508 1.68 
2.41 634 I 14.3 I 850 I 5121 1.66 
3.71 664 I 13.51 851 I 5051 1.68 
4.91 6711 13.51 853 I 5111 1.67 
6.1 I 692 I 13.5 I 853 I 505 I 1.69 
9.1 I 7121 12.51 848 I 5111 1.66 

12.91 7401 11.61 8531 5151 1.66 
18.3 I 785 I 10.3 I 854 I 508 I 1.68 
24.4 I 821 I 9.31 851 I 510 I 1.67 
30.5 I 854 I 8.61 855 I 511 I 1.67 

Average =I I I 852 I 510 I 1.67 

Velocity Profile Data 
Run I04 Trianaular Hill: 1:10 Slooe: 20' Trees: No Cut 
:::::1::::f:M!1,ijm ::::::::::v!;&<m*:: :::1Mrn9,,!:m:: ::::::::::¥!~~~,:, ,:ff¥i'P:W~,: :r:=:::¥t:~9#:,~: 
:: ... ··::.·.::.:.::::::··::·::::g:M:':' :.::::=.:.=.:·=:::::':@~~:. :=::·: .. :!~;~;rf·! n:~~~~r=>: ·::1:1:::::t1~~:: ::·:1:1::. J!.:i.J ·:J:,::~i~:! 

1.2 436 22.7 855 505 1.69 
2.4 I 620 I 15.51 862 I 503 I 1.71 
3.71 658 I 13.8 I 861 I 5111 1.68 
4.9 I 680 I 13.51 861 I 509 I 1.69 
6.1 I 680 I 13.2 I 859 I 5151 1.67 
9.1 I 7221 12.71 864 I 508 I 1.70 

12.91 738 I 12.0 I 854 I 504 I 1.69 
18.3 I 7771 11.0 I 852 I 508 I 1.68 
24.41 818 I 9.21 848 I 502 I 1.69 
30.5 I 859 I 7.71 857 I 496 I 1.73 

Average =I I I 857 I 506 I 1.69 

TABLE 31 Model Ridge Test Data; Triangular Shape, 1:10 Slope, 20' Trees 
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USWP Task 2 Test Results I Series Tests 
USW_VELO.WK3 - SheetD: 02/18/93 

Velocity Profile Data 
Run 105 Trianaular Hill: 1:10 Slooe: 40' Trees: Full Cut 
m:it::::n,.~$.j,~,,, :J]Y"~=9$~,~:, ': : :~n~nW!!n~:: :::t:M!'=~~!Y:: ::::::::::M"'-gp•,§.f tI?t!:!~='~: 
·:::·::::!1.::: ·:::1, ·:· : :::rn~:ffi·1 : : 1. ·=·:::::1::.: ::·:::~m~=::. ·:. :.='~:~l~i'f=:· : .· ::;~,~:~': ::::::,::-.:,~~mi~:· ::-.: .:::::1:1::·:11::11~~~: : 

1.2 612 14.9 852 510 1.67 
2.41 646 I 14.0 I 8541 492 I 1.74 
3.71 662 I 14.71 8571 5041 1.70 
4.91 6731 14.21 858 I 505 I 1.70 
6.11 686 I 14.0 I 861 I 508 I 1.69 
9.11 7121 13.21 856 I 5071 1.69 

12.9 I 750 I 11.8 I 851 I 505 I 1.69 
18.3 I 790 I 10.41 8541 503 I 1.70 
24.41 8311 9.11 8561 4951 1.73 
30.51 868 I 8.11 859 I 5071 1.69 

Average =I I I 856 I 504 I 1. 70 

Velocity Profile Data 
Run 107 Trianaular Hill: 1:10 Slooe: 40' Trees: Too Cut 

:::::::::I%ttf,Q:ft TJ:)@9$i~::, I!Y.t~y_1,f:ij~:: :tIY!lR#~~:: :IlY~~99;,W::' :tlX,~9$~,~· 
l.11·1-.:1·:·:::=:::·:=1::::ng1r:::·,1.::::::1::::rnJM1f'.!! : :::::.:.~~~~r~: : :::·,1~'1r=.:= 1 ::1:::::11r~~,~:· ::::= .:::·:·:1:'..:.: .:1~~~~-: 

1.2 480 22.5 844 497 1. 70 
2.41 558 I 19.1 I 849 I 496 I 1.71 
3.71 607 I 16.7 I 849 I 503 I 1.69 
4.91 641 I 15.0 I 8491 499 I 1.70 
6.11 648 I 15.0 I 851 I 495 I 1.72 
9.11 693 I 13.3 I 8471 496 I 1.71 

12.91 7351 11.81 8471 4941 1.71 
18.3 I 770 I 10.5 I 8431 505 I 1.67 
24.41 8171 9.21 8451 502 I 1.68 
30.5 I 857 I 8.0 I 850 I 504 I 1.69 

Average =I I I 8471 499 I 1.70 

";W4 ~et#lc'ed 4Mt ~..it~ -~ Sl4U ~ 
'1f1Uuf, ~ 12~ 4Mt A/1Mk4t/MI ~eet41'4t4 

Velocity Profile Data 
Run 106 Trianaular Hill: 1:10 Slooe: 40' Trees: -100' Cut 
,111::n*~~m' :::::::::M!~9A~:t>f :Ir9re:9~9i: t\¥!:'=99',~::: :::i:::v!~W:,: :::::::IY,!9#;~,_ 
:.:1,·:-1:.·:·::,1::·:::,::.m:hm:::: :,.:·:,=·,.=·1:::ibl1·l :·:·1=:!!~~~~~~~~: : ::.:··~~:'~~::: :-.:.::·: .. ri;~f :: .:·:=11 ·:::::.: : ::·1·-..~1~~~: 

1.2 612 15.9 860 499 1.72 
2.41 630 I 15.4 I 861 I 513 I 1.68 
3.71 6521 15.81 858 I 499 I 1.72 
4.91 673 I 14.3 I 861 I 506 I 1.70 
6.11 678 I 14.8 I 857 I 508 I 1.69 
9.11 721 I 12.6 I 861 I 503 I 1.71 

12.9 I 758 I 11.6 I 860 I 513 I 1.68 
18.3 I 795 I 10.1 I 860 I 504 I 1.71 
24.4 I 835 I 8.8 I 861 I 509 I 1.69 
30.5 I 867 I 8.2 I 859 I 507 I 1.69 

Average =I I I 860 I 506 I 1. 70 

Velocity Profile Data 
Run 108 Trianaular Hill: 1: 10 Slooe: 40' Trees: No Cut 

llll1iil lli,Et llli!,i!llif li 11111 !!!If ii~ 
1.2 
2.4 562 18.7 859 499 1.72 
3.7 624 15.4 853 501 1.70 
4.9 653 14.2 849 502 1.69-
6.1 681 14.3 859 503 1.71 
9.1 720 12.6 858 509 1.69 

12.9 743 11 .8 849 511 1.66 
18.3 794 10.0 858 508 1.69 
24.4 830 9.1 859 503 1.71 
30.5 872 7.7 864 506 1.71 

Averaae = 856 505 1.70 

TABLE 32 Model Ridge Test Data; Triangular Shape, 1:10 Slope, 40' Trees 
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USWP Task 2 Test Results I Series Tests 
USW_VELO.WK3 Sheet D: 02/18/93 

Velocity Profile Data 
Run 109 Trianaular Hill: 1:10 Slooe: 60' Trees: Full Cut 
:::::::t:t:HF::~~:~::-?l:¥~~9B:i.~.:,/:!~t~9::'=~n~:: :::::?M,'=9:9'N:: :11Y!l.9S:i.™:: :tI:Y~W?:elfi': 
:::::::::::::::::i:!'!:::::i&:m::: :::1·1·1:-:::1'::· .:: ::~~~·::-.1::1,:~~~~~:,~:· 1 . :::~~:~1,:·: :::-:::::1_rJ~1~:1 ·: .:::·:::11.:1'·::11·:~~~~~1 

1.2 616 15.5 853 506 1.69 
2.41 636 I 14.71 859 I 508 I 1.69 
3.71 650 I 15.0 I 858 I 503 I 1.70 
4.91 663 I 15.1 I 8571 506 I 1.69 
6.1 I 6721 14.8 I 849 I 501 I 1.69 
9.11 7081 13.81 8571 5051 1.70 

12.9 I 741 I 12.0 I 860 I 509 I 1.69 
18.31 7891 10.11 8571 5041 1.70 
24.4 I 828 I 9.2 I 855 I 495 I 1.73 
30.5 I 871 I 7.7 I 863 I 5071 1.70 

Average =I I I 857 I 504 I 1.70 

Velocity Profile Data 
Run 111 Trianaular Hill: 1:10 Slope: 60' Trees: Top Cut 

11i11i:1~r~ · 1 1~1r11~ 1m11~''' 11?J111111r~1'i 11111ii1 
1.2 482 21.0 843 505 1.67 
2.41 5541 19.8 I 8491 5041 1.68 
3.7 I 601 I 17.9 I 848 I 5041 1.68 
4.91 616 I 16.6 I 841 I 496 I 1.70 
6.11 6441 15.3 I 8451 496 I 1.70 
9.1 I 684 I 14.0 I 843 I 501 I 1.68 

12.91 716 I 12.9 I 838 I 502 I 1.67 
18.3 I 767 I 10.71 8421 500 I 1.68 
24.41 8141 9.11 841 I 495 I 1.70 
30.5 I 851 I 8.2 I 845 I 501 I 1.69 

Average =I I I 844 I 500 I 1.69 

'JfMuf, ~41Hle4 4#41, ~ ~~ -~ Stetu ~ 
1'1Uut ~ 'Jee4eeflrd ""- A/1.llUeeetioll S11e~1et"4t4 

Velocity Profile Data 
Run 110 Trianaular Hill: 1:10 Slooe: 60' Trees: -100' Cut 

:!il!!i,11~ 11"1' 1~1-f I !II l)ltrt1; 111g1,1! 
1.2 584 16.2 853 503 1.69 
2.41 6131 15.41 850 I 508 I 1.67 
3.71 628 I 15.0 I 857 I 505 I 1.70 
4.9 I 651 I 15.21 851 I 506 I 1.68 
6.11 661 I 14.8 I 853 I 5111 1.67 
9.1 I 689 I 13.71 840 I 500 I 1.68 

12.91 7371 12.11 847 I 491 I 1.72 
18.31 7781 10.21 8411 5051 1.66 
24.4 I 816 I 9.41 842 I 5141 1.64 
30.5 I 858 I 7.61 852 I 493 I 1.73 

Average =I I I 849 I 504 I 1.68 

Velocity Profile Data 
Run 112 Trianaular Hill: 1:10 Slope: 60' Trees: No Cut 
.rn:t::rn::n!~ij~~ ::::::::::¥~~:~~~,: :nrY:t991:~m:: :::::t:v,1,99:~::: t:tY!~P:#!!~f r:tYt:!?:~mt: 
::.-1.1:1:1::·::·:::·:·.i.,::mg:Mrn ·1··::-1:·:1··'·'1::::g1~1: :·:-:: : ::~~~~~r~:. ::.J:l~~~~1r: : :.::·::_!:~~~:: li::·:_:·:.:·::11::·.1 1:'~~~:: 

1.2 
2.4 I 509 I 22.61 859 I 511 I 1.68 
3.71 604 I 18.0 I 859 I 5111 1.68 
4.91 654 I 15.41 858 I 509 I 1.69 
6.11 675 I 14.8 I 862 I 498 I 1.73 
9.11 7121 13.41 868 I 5181 1.68 

12.9 I 761 I 11.51 871 I 504 I 1.73 
18.3 I 807 I 10.2 I 876 I 508 I 1.72 
24.4 I 8411 9.11 868 I 5041 1.72 
30.5 I 880 I 7.71 873 I 5111 1.71 

Average =I I I 866 I 508 I 1. 70 

TABLE 33 Model Ridge Tesf p_a,ta; Triangular Shape, 1:10 Slope, 60' Trees 

Page T33 



~ ~dM/, ~~~ -~ St4U ~ddlf 
1f/Uut ~ '12~ 4M/, "4/lldte4tto. Sltee.udt4t4 

USWP Task 2 Test Results 
USW_ VEL 1.WK3 Sheet D: 

I Series Tests 
02/18/93 

Velocity Profile Comparisons 
Trianaular Hill: 1 :10 Slooe: 20' Tree Tests 

:J:!: .'J·j: j :.: ::::J:':l~~~ ·:·· .. :J:±~°l·::::. ::.::01.&l: ·. : :l!il:il.E.,::::1:!:.:.sN•l 
::::::;::::::::::::;:;:: ·.:.:::::::::::;:::::: ;::::::::::101::::ru1r r ::ro2<:i>1o·ot :::::::::::1o~:::totf: ::::::::::::::104::::11e:>0 

0.04 0.75 0.72 0.62 0.51 
0.081 0.781 0.751 0.72 I 0.72 
0.121 0.79 I 0.781 0.75 I 0.76 
0.16 I 0.79 I 0.79 I 0.76 I 0.79 
0.20 I 0.80 I 0.81 I 0.79 I 0.79 
0.30 I 0.84 I 0.84 I 0.82 I 0.84 
0.42 I 0.87 I 0.87 I 0.86 I 0.86 
0.60 I 0.91 I 0.92 I 0.91 I 0.91 
0.80 I 0.96 I 0.96 I 0.96 I 0.96 
1.00 I 1.00 I 1.00 I 1.00 I 1.00 

854 852 862 857 
510 510 509 506 
30.5 30.5 30.5 3o.5 

Triangular Hill; 1: 10 Slope; 20' Tree Tests 
I Series Tests 

1.00 ..-------..-----..-------,..---------. 

0.90 1-----1-----1-------11------i 

~ I ~ 0.80 I 
CD > 
-g 0.70 
.~ m 
§ 0.60 
0 z 

o.so ~ 

0.40 .____ ___ .___ ___ .____ ___ ....._ __ ____, 

0 0.1 0.2 0.3 
Normalized Height 

... I01_full ...... 102_-100' 

...... I03_top -e-104_no 

0.4 

Velocity Profile Comparisons 
Trianaular Hill: 1 :10 Slooe: 40' Tree Tests 

! .l.:i~l~::~l:::~W.l~t#.~ .l.:: .. ::]jllJ· l.::::·::j:fll: 1:·:·1.-:i :fllJ::J·:,:::·sNll· 
::::::::::::--::::::::::::::::::;::::::::::::::: ::::::::nos::::rom ::::::10s::Moo~: ::::::::::::ror:::tcf .. --:: :::::::::::::109::::110: 

0.04 0.72 0.71 0.57 
0.08 I 0.761 0.731 0.66 I 0.65 
0.121 o.n 1 o.761 0.121 o.73 
o.16 I o.78 I o.78 I o.75 I o.n 
0.20 I 0.80 I 0.79 I 0.76 I 0.79 
0.30 I 0.83 I 0.84 I 0.82 I 0.84 
0.42 I 0.88 I 0.88 I 0.87 I 0.88 
0.60 I 0.93 I 0.92 I 0.91 I 0.93 
0.80 I 0.97 I 0.97 I 0.97 I 0.97 
1.00 I 1.01 I 1.01 I 1.01 I 1.01 

856 860 847 856 
504 506 499 505 

30.5 30.5 30.5 30.5 

Triangular Hill; 1: 10 Slope; 40' Tree Tests 
I Series Tests 

1.00 ,---r-----.-----r-----

0.90 r------t----+----+----_J 

~ =1 I 'o ~......-== 0 0.80 I I 

~ 
-g 0.10 L.J~~:=_J~~-+--1--
.~ 

m L_-J.(__-+-----t--~~~~~- I § 0.60 
0 z 

o.so 1-----1-----+-----t------i 

0.40 .____ ___ .__ ___ .__ ___ .__ __ ____, 

0 0.1 0.2 0.3 
Normalized Height 

... IOS_full .._106_-100' 
+107_top -e-108_no . 

0.4 

TABLE34 Model Ridge Velocity Profile Test Results; Triangular Shape, 1: 10 Slope 

Velocity Profile Comparisons 
Trianaular Hill: 1 :10 Slooe: 60' Tree Tests 

fll11;Wl111111111111 fl~ii lllil 
0.04 0.72 0.69 0.57 
0.081 0.741 0.721 0.651 0.59 
0.12 I 0.76 I 0.73 I 0.71 I 0.70 
0.16 1 o.n 1 o.n 1 o.73 I o.76 
0.20 1 o.791 o.n 1 o.76 I o.78 
0.30 I 0.83 I 0.82 I 0.81 I 0.82 
0.42 I 0.86 I 0.87 I 0.85 I 0.87 
0.60 I 0.92 I 0.92 I 0.91 I 0.92 
0.80 I 0.97 I 0.97 I 0.97 I 0.97 
1.00 I 1.01 I 1.01 I 1.01 I 1.01 

857 849 844 866 
504 504 500 508 

30.5 30.5 30.5 30.5 

Triangular Hill; 1 : 10 Slope; 60' Tree Tests 
I Series Tests 

1.00 ..----....----....----....-------. 

0.90 t-----+-----+-----+--------1 

fo.sol I~ 
~ 0.10 L~2:t;iC-=-~---1---1 
.~ 

m L_-..,1..'-J.~---t----r---- I § 0.60 
0 z 

o.so t-------+-------------t 

0.40 .__ __ _J_ ___ _L.. ___ ...L_ __ _J 

0 0.1 0.2 0.3 0.4 
Normalized Height 

... I09_full ......,110_-100' 

......111_top -e-112_no 
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~ Z\w1t1H(e4 4Mt ~~~ -~ St4U ~ 
1f/Uui, ~ 11!~ 4Mt A/lldte4ttM Slze~t4"4t4 

USWP Task 2 Test Results 
USW_VEL2.WK3 Sheet D: 

I Series Tests 
11/06/92 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1:10 Slooe: 20' Tree Tests 

Ji:!ii·.:i:= .':,:1.::~ll~ ·':tllsiillir:t~i:: :!·l:[j]illj·li>.ii :1 .. ·ii00illi~~1.>.:.1 .·:,:i:i]l~I 
:::::::,:,:::::::==.:::,,, . .::;::;:::::::= : ::::=:=:::::101>tu1r :::no2:::::~1oot :::::=::::: 1o~::::tor:r= :=::::::::::::104::::r10 

0.04 13.6 13.9 19.3 22.7 
0.081 13.2 I 14.3 I 15.4 I 15.5 
0.121 13.4 I 13.5 I 14.1 I 13.8 
0.16 I 13.8 I 13.5 I 14.4 I 13.5 
0.20 I 13.2 I 13.5 I 13.4 I 13.2 
0.30 I 12.3 I 12.5 I 12.2 I 12.7 
0.42 I 11.71 11.6 I 11.9 I 12.0 
0.60 I 10.3 I 10.3 I 10.3 I 11.0 
0.80 I 9.3 I 9.3 I 9.6 I 9.2 
1.00 I 7.71 8.6 I 7.8 I 7.7 

854 852 862 857 
510 510 509 506 

30.5 30.5 30.5 30.5 

Triangular Hill; I :IO Slope; 20' Tree Tests 
I Series Tests 

30.00 

_2s.oo 
'cf. -~20.00 
r/) c: .s .E lS.00 ... c: 
Q) 

:; 10.00 .c .... ::s 
I- S.00 

0.00 

\ 
~ 

~ ..... 
- - -

0 0.1 0.2 0.3 
Normalized Height 

.... 101_full _...102_-100' 
_...103_top -a-104_no 

-

0.4 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1 :10 Slooe: 40' Tree Tests 

••lllll llilif; ll~lill~ll-~11~111 
0.04 14.9 15.9 22.5 
0.08 I 14.0 I 15.4 I 19.1 I 18.7 
0.121 14.71 15.8 I 16.71 15.4 
0.16 I 14.2 I 14.3 I 15.0 I 14.2 
0.20 I 14.0 I 14.8 I 15.0 I 14.3 
0.30 I 13.2 I 12.6 I 13.3 I 12.6 
0.42 I 11.8 I 11.6 I 11.8 I 11.8 
0.60 I 10.4 I 10.1 I 10.5 I 10.0 
0.80 I 9.11 8.81 9.21 9.1 
1.00 I 8.1 I 8.21 8.0 I 7.7 

856 860 847 856 
504 506 499 505 

30.5 30.5 30.5 30.5 

Triangular Hill; I: I 0 Slope; 40' Tree Tests 
I Series Tests 

30.00 

_2s.oo 
'cf. -~20.00 
r/) c: .s 
.E lS.00 ... c: 
Q) 

:; 10.00 .c .... ::s 
I- S.00 

0.00 

"' ~ ~ -----.- -

0 0.1 0.2 0.3 
Normalized Height 

-a-105_full .._106_-100' 
_...107 _top -a-108_no 

-

0.4 

TABLE35 Model Ridge Turbulence Profile Test Results; Triangular Shape, 1:10 Slope 

Turbulent Intensity Profile Comparisons 
Trianaular Hill: 1:10 Slooe: 60' Tree Tests 

1:1:::.,: .. :1:,:,::,: .. :m~ .:::·ljilli~~i.:: ·1::11011~i- .1,.:::11m1·~i1 ·ll::::111·~1i: 
::::=::::::::::::::::::::::::::::::::::::::::::::: ::::=:::=:::to9=::::ruu : :::=::tto::::~1 OO''' ::::::::=:=:111::::to· ::: ::::::=:::::::112:::ncf 

0.04 15.5 16.2 21.0 
0.08 I 14.71 15.4 I 19.8 I 22.6 
0.12 I 15.0 I 15.0 I 17.9 I 18.0 
0.16 I 15.1 I 15.21 · 16.6 I 15.4 
0.20 I 14.8 I 14.8 I 15.3 I 14.8 
0.30 I 13.8 I 13.71 14.0 I 13.4 
0.42 I 12.0 I 12.11 12.9 I 11.5 
0.60 I 10.1 I 10.2 I 10.7 I 10.2 
0.80 I 9.21 9.41 9.11 9.1 
1.00 I 7.71 7.61 8.21 7.7 

857 849 844 866 
504 504 500 508 

30.5 30.5 30.5 30.5 

Triangular Hill; I: I 0 Slope; 60' Tree Tests 
I Series Tests 

30.00 

_2s.oo 
'cf. -~20.00 
r/) c: 
Q) 

£ lS.00 ... c: 
Q) 

:; 10.00 .c .... ::s 
I- S.00 

0.00 

.._\ 
~ 

~ tL--...... - - -

0 0.1 0.2 0.3 
Normalized Height 

.. I09_full .... 110_-100' 
_...111_top -a-112_no 

---..;;::::: 

0.4 
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USWP Task 2 Test Results J Series Tests 
USW_VELO.WK3 Sheet E: 02/18/93 

Velocity Profile Data 
Run J01 Sinusoidal Hill: 1 :2 Slooe: 20' Trees: Full Cut 

1111111r-ri1. 111~1~1"11i1r11 1111J11111111 11111i~i 
1.2 663 12.6 839 500 1.68 
2.41 6551 13.51 836 I 503 I 1.66 
3.71 . 663 I 13.71 838 I 504 I 1.66 
4.9 I 677 I 13.5 I 846 I 500 I 1.69 
6.11 686 I 13.41 8461 504 I 1.68 
9.11 702 I 13.0 I 8471 505 I 1.68 

12.91 7431 11.11 848 I 492 I 1.73 
18.3 I 7771 10.1 I 849 I 498 I 1.70 
24.41 8171 8.71 8451 502 I 1.68 
30.5 I 844 I 7.6 I 840 I 494 I 1.70 

Average =I I I . 843 I 500 I 1.69 

Velocity Profile Data 
Run J03 Sinusoidal Hill: 1:2 Slooe: 20' Trees: Too Cut 

11111111r11 111~11~111i111i111111 11111t1J 11111t1il 
1.2 656 13.6 857 508 1.69 
2.41 6731 13.4 I 860 I 507 I 1.70 
3.71 6791 13.61 856 I 505 I 1.69 
4.91 689 I 13.0 I 8541 506 I 1.69 
6.11 704 I 12.41 8521 504 I 1.69 
9.11 733 I 11.8 I 8581 508 I 1.69 

12.9 I 760 I 11.41 859 I 505 I 1.70 
18.3 I 792 I 10.3 I 855 I 507 I 1.69 
24.4 I . 843 I 8.9 I 8651 5161 1.68 
30.5 I 8791 7.71 871 I 5151 1.69 

Average =I I I 859 I 508 I 1.69 

~ ~41He'U ~ ~~~-~ St4u ~ 
1f/Uut ~ ~~ ~ A~tlo# S.e~ltleb.414 

Velocity Profile Data 
Run J02 Sinusoidal Hill: 1:2 Slooe: 20' Trees: -100' Cut 

ll !~l~1r-ri! ll i~~l 111111'' ~i1ll ~~itB ll!tli• 
1.2 644 13.1 849 501 1.69 
2.41 6721 13.2 I 855 I 5051 1.69 
3.71 668 I 13.4 I 849 I 506 I 1.68 
4.91 6841 13.51 8571 5111 1.68 
6.11 688 I 13.2 I 860 I 506 I 1.70 
9.11 7181 12.51 859 I 5071 1.69 

12.9 I 7451 11.6 I 857 I 5071 1.69 
18.3 I 786 I 10.21 858 I 5121 1.68 
24.4 I 828 I 8.9 I 855 I 505 I 1.69 
30.5 I 859 I 7.71 855 I 507 I 1.69 

Average =I I I 855 I 507 I 1.69 

Velocity Profile Data 
Run J04 Sinusoidal Hill: 1 :2 Slope: 20' Trees: No Cut 
:t:tf::M!:~$m~ :t:ar!:"9#~fii::: :rnr9t~9wnt: ::::::tv~"~~::, ::f)Y!~~ffj:: :ftYtJP9:i,m:: 
:11::::.1:::·::,1:::::,:::::·:::~·M:::: ::::: .. ::-:::· :::: .:::~:•:· -.1:. ::.i'~~;~r,. .. 1.:::~~'•1: : -.:1:.:::::m~f:· :::11:.:·: .:1: ::1-.:1:.:1~~:: 

1.2 617 15.0 858 516 1.66 
2.41 654 I 12.9 I 856 I 509 I 1.68 
3.71 6571 13.7 I 855 I 496 I 1.73 
4.9 I 668 I 13.3 I 855 I 5131 1.67 
6.1 I 681 I 13.5 I 852 I 5041 1.69 
9.11 7151 12.11 854 I 498 I 1.72 

12.91 7421 11.41 858 I 507 I 1.69 
18.3 I 781 I 10.2 I 855 I 5041 1.70 
24.4 I 832 I 8.8 I 859 I 502 I 1.71 
30:51 868 I 7.61 865 I 508 I 1.10 

Average =I I I 857 I 506 I 1.69 

TABLE 36 Model Ridge Test Data; Sinusoidal Shape, 1:2 Slope, 20' Trees 
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USWP Task 2 Test Results J Series Tests 
USW_VELO.WK3 Sheet E: 02/18/93 

Velocity Profile Data 
Run JOS Sinusoidal Hill: 1 :2 Slooe: 40' Trees: Full Cut 

11 11;1r! 11
1

1~~r1 111t1'' 111~1' 1111J' 111~11it1! 
1.2 648 14.0 855 513 1.67 
2.41 649 I 15.41 8651 508 I 1.70 
3.71 671 I 15.3 I 869 I 513 I 1.69 
4.91 6811 14.31 8681 5111 1.70 
6.1 I 701 I 13.5 I 865 I 5071 1.71 
9.1 I 731 I 12.51 867 I 507 I 1.71 

12.9 I 755 I 12.11 865 I 507 I 1.71 
18.31 7931 10.41 8601 5111 1.68 
24.4 I 838 I 9.1 I 865 I 506 I 1.71 
30.5 I 879 I 7.91 868 I 5151 1.68 

Average =I I I 865 I 510 I 1.70 

Velocity Profile Data 
Run J07 Sinusoidal Hill: 1:2 Slooe: 40' Trees: Too Cut 
:m:ti::J~,~,!Q.~~ :::rn::::v~!P:S~~:,: ,Jrntij9W:n~:: @:tY~~,~j~:, r:i¥~!9Q,i,™:= :::::t:v~m?F:,1.~: 
!':::·1::.1.1:1::=1:!il:1::.::=:g1::: l::,:::1:·: .:·:::·1b~,.:: :.·:.1.::~~I~!~~:: :1::1~~~~f ,:i :·::1::: :::~~AA~,.l =:·:::::::,::::=: .:-_::1~~~~:: 

1.2 582 19.0 858 505 1.70 
2.41 637 I 14.71 860 I 508 I 1.69 
3.71 659 I 14.8 I 859 I 510 I 1.68 
4.91 666 I 15.3 I 854 I 5141 1.66 
6.1 I 689 I 13.9 I 8521 5071 1.68 
9.11 716 I 13.0 I 8551 509 I 1.68 

12.91 7581 11.31 8631 5121 1.69 
18.3 I 791 I 10.6 I 859 I 505 I 1.70 
24.41 828 I 9.21 8551 , 509 I 1.68 
30.5 I 876 I 7.61 865 I 509 I 1.70 

Average =I I I 858 I 509 I 1.69 

~ ~ctl#c'e4 ~ ~ ~~ -~ St4u ~ 
1f/Uut, ~ ;e~ ~ AUUe4tiO# S/le~!l:ttatd 

Velocity Profile Data 
Run J06 Sinusoidal Hill: 1:2 Slooe: 40' Trees: -100' Cut 
.=r::=:::::i~*~~m :trn¥!1,ffi~tt:: ::rnY:t~.~n,~n:: =::1:]'"~99~,~::: ::i::::v,~'5@~,: ::::::rx,~ee~~, 
:::::::::11:·::::1·11::::·:r6·m:::: :::.:··::·:·: .:~:ng:~~:: :1:1:1=::~~~~~~~: 1 ::::11~~~,.=:1:1=::1·:::~~~:: ::.:::::=::1:::::::1::::~~~~~: . 

1.2 653 14.6 865 511 1.69 
2.41 666 I 14.6 I 866 I 511 I 1.70 
3.7 I 668 I 14.51 861 I 5141 1.68 
4.91 686 I 14.8 I 865 I 508 I 1.70 
6.11 6971 13.91 8631 5141 1.68 
9.11 7231 12.91 863 I 5091 1.70 

12.91 7531 11.51 8651 5151 1.68 
18.3 I 796 I 10.3 I 859 I 513 I 1.68 
24.4 I 831 I 9.51 859 I 516 I 1.67 
30.5 I 879 I 7.61 872 I 513 I 1.70 

Average =I I I 864 I 5121 1.69 

Velocity Profile Data 
Run J08 Sinusoidal Hill: 1 :2 Slooe: 40' Trees: No Cut 

llll1lli~f il 111;,~tt Iii~'' l~i\I !'1W llllllil 
1.2 
2.4 618 14.2 844 497 1.70 
3.7 639 14.1 861 507 1.70 
4.9 645 14.7 854 503 1.70 
6.1 666 14.1 851 506 1.68 
9.1 691 13.1 850 503 1.69 

12.9 730 12.3 855 491 1.74 
18.3 777 10.7 853 495 · 1.12 
24.4 828 9.2 857 507 1.69 
30.5 866 7.8 858 501 1.71 

Averaae = 854 501 1.70 

TABLE 37 Model Ridge Test Data; Sinusoidal Shape, 1:2 Slope, 40' Trees 
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USWP Task 2 Test Results J Series Tests 
USW_VELO.WK3 Sheet E: 02/18/93 

Velocity Profile Data 
Run J09 Sinusoidal Hill: 1:2 Slope: 60' Trees: Full Cut 

ll~'!~if i 1!111,l;lllii,it ll"IJ~ !lllllJ !!!!Of if I 
1.2 644 15.0 853 505 1.69 
2.41 646 I 15.71 856 I 499 I 1.72 
3.71 649 I 15.8 I 856 I 504 I 1.70 
4.91 661 I 15.0 I 851 I 501 I 1.70 
6.11 6771 14.0 I 8521 498 I 1.71 
9.11 7041 13.1 I 8541 498 I 1.71 

12.9 I 741 I 11.5 I 849 I 503 I 1.69 
18.3 I 778 I 10.3 I 848 I 506 I 1.68 
24.41 823 I 9.1 I 8551 5071 1.69 
30.5 I 860 I 8.0 I 858 I 504 I 1.70 

Average =I I I 853 I 502 I 1.70 

Velocity Profile Data 
Run J11 Sinusoidal Hill: 1:2 Slope: 60' Trees: Top Cut 

111111~i 1111nr 1" ~rr11~111a1 1111t; 1111ilii 
1.2 538 20.9 851 493 1.73 
2.41 6241 14.91 8531 499 I 1.71 
3.71 636 I 15.8 I 8421 490 I 1.72 
4.91 651 I 15.71 845 I 498 I 1.70 
6.11 668 I 14.51 8441 492 I 1.72 
9.11 700 I 13.0 I 840 I 492 I 1.71 

12.9 I 738 I 11.71 846 I 497 I 1.70 
18.3 I 7721 10.6 I 850 I 503 I 1.69 
24.41 8151 9.21 8461 4951 1.71 
30.5 I 857 I 7.9 I 851 I 498 I 1.71 

Average =I I I 847 I 496 I 1.71 

';t@ft ~cCIHU-4 4IU(, ~ ~~ -~ St4u, ~/Pf 
11/Uuf, ~ 112~ tJUUI, A/lldktcttu S#e~IA/at4 

Velocity Profile Data 
Run J10 Sinusoidal Hill: 1:2 Slope: 60' Trees: -100' Cut 

1111111;rii 1111J1Ji 11~1~11111,w;11~~1' 111111111 
1.2 653 14.9 855 506 1.69 
2.41 659 I 15.41 853 I 493 I 1.73 
3.71 656 I 15.6 I 852 I 506 I 1.68 
4.91 6751 14.71 851 I 497 I 1.71 
6.11 6791 14.6 I 846 I 502 I 1.69 
9.11 713 I 13.1 I 854 I 505 I 1.69 

12.9 I 755 I 11.11 855 I 504 I 1.70 
18.3 I 790 I 10.3 I 853 I 501 I 1.70 
24.4 I 831 I 9.2 I 855 I 508 I 1.68 
30.5 I 864 I 7.61 857 I 499 I 1.72 

Average =I I I 853 I 502 I 1. 70 

Velocity Profile Data 
Run J12 Sinusoidal Hill: 1:2 Slope: 60' Trees: No Cut 

lllll~i,il lllllf ii' llfi~'' llilll ~li1' l!!ll~il 
1.2 
2.4 606 15.3 848 504 1.68 
3.7 626 14.8 854 495 1.72 
4.9 635 14.9 852 503 1.69-
6.1 647 14.5 856 499 1.72 
9.1 694 13.6 848 489 1.73 

12.9 737 11.5 850 493 1.72 
18.3 773 10.4 846 491 1.72 
24.4 820 9.0 856 493 1.73 
30.5 853 8.0 850 497 1.71 

AveraQe = 851 496 1.72 

TABLE 38 Model Ridge Test Data; Sinusoidal Shape, 1:2 Slope, 60' Trees 
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6Jf,uuf, Z',#a1Hie4 4114 ~ ~~ -~ St4u, ~ 
1f/Uut, ~ 'Ii!~ 4114 A/lldte4ttu 5"ee1«ta~ 

USWP Task 2 Test Results 
USW_VEL1.WK3 Sheet E: 

J Series Tests 
02/18/93 

Velocity Profile Comparisons 
Sinusoidal Hill: 1 :2 Slooe: 20' Tree Tests 

lll llllli~1'11i1111~11 li llll~llill 
o.041 o.79 1 o.761 o.n 1 0.12 
0.08 I 0.78 I 0.79 I 0.78 I 0.76 
0.12 I 0.79 I 0.791 0.79 I o.n 
0.16 I 0.80 I 0.80 I 0.81 I 0.78 
0.20 I 0.81 I 0.80 I 0.83 I 0.80 
0.30 I 0.83 I 0.84 I 0.85 I 0.84 
0.42 I 0.88 I 0.87 I 0.89 I 0.86 
0.60 I 0.92 I 0.92 I 0.93 I 0.91 
0.80 I 0.97 I 0.97 I 0.97 I 0.97 
1.00 I 1.00 I 1.00 I 1.01 I 1.00 

Ur@30.5cm •I 843 I 855 I 859 I 857 
Ur®G.1 cm •I 500 I 507 I 508 I 506 

Href Ccml •I 30.5 I 30.5 I 30.5 I 30.5 

Sinusoidal Hill; 1 :2 Slope; 20' Tree Tests 
J Series Tests 

1.00 ~---.----.----.--------. 

0.90 1---------------------1 

~ ~T I .E 0.80 I 
Q) 

> 
~ 0.10 L~--1-----t---r 
.~ a; e 0.60 
0 z 

o.so i--------t-----+-----i-----1 

0.40 .___ __ __.__ __ ____. ___ _.__ __ ___, 

0 0.1 0.2 0.3 
Normalized Height 

... J01_full ._J02_-100' 
_...J03_top -a-J04_no 

0.4 

Velocity Profile Comparisons 
Sinusoidal Hill: 1 :2 Slooe: 40' Tree Tests 

: .. :.: :-.::·:: ::: :·:i:i ·~#.~! . :::1::::0~•: .. :.·::1::0:~~. !:··::· :·0:m.•:::·1 ::1::!s~•: 
::::::::::::::::::::::::::;:::::::::::::;:::::::: ::::::::::Jos::::rou: ::::JOe :Moo~: ::::::::::Jo1::::to···: ::::::::::;:;;me::::110· 

0.04 0.76 0.75 0.68 
o.081 o.751 o.n 1 o.741 o.73 
0.121 o.n 1 o.781 o.n 1 o.74 
0.16 I 0.781 0.79 I 0.781 0.76 
0.20 I 0.81 I 0.81 I 0.81 I 0.78 
0.30 I 0.84 I 0.84 I 0.84 I 0.81 
0.42 I 0.87 I 0.871 0.88 I 0.85 
0.60 I 0.92 I 0.93 I 0.92 I 0.91 
0.80 I 0.97 I 0.97 I 0.97 I 0.97 
1.00 I 1.01 I 1.01 I 1.01 I 1.01 

865 864 858 854 
510 512 509 501 
30~ 30~ 30~ 30~ 

Sinusoidal Hill; 1 :2 Slope; 40' Tree Tests 
J Series Tests 

1.00 ,-----r------.---...,---------. 

0.90 1---------------------1 

~ I . o I ,,...-.........-- === -=-=T 0 0.80 I 

~ 
~0.70 
.~ a; e 0.60 
0 z 

o.so 1--------------------1 

0.40 .__ __ ---1._ __ ____J ___ _i._ __ ___J 

0 0.1 0.2 0.3 
Normalized Height 

-a-JOS_full _._J06_-100' 
_...J07 _top -a-J08_no 

0.4 

TABLE39 Model Ridge Velocity Profile Test Results; Sinusojtf.'!l Shl!l!_e, 1:2 Slope 

Velocity Profile Comparisons 
Sinusoidal Hill: 1 :2 Slooe: 60' Tree Tests 

illlll llll\l llllli![!!lll lll!il 
0.04 0.75 0.76 0.63 
o.08 1 o.751 o.n 1 o.731 0.11 
0.12 1 o.76 I o.n 1 o.761 o.73 
0.16 1 o.78 I o.79 I o.n 1 o.75 
0.20 I 0.791 0.80 I 0.79 I 0.76 
0.30 I 0.82 I 0.84 I 0.83 I 0.82 
0.42 I 0.87 I 0.88 I 0.87 I 0.87 
0.60 I 0.92 I 0.93 I 0.91 I 0.91 
0.80 I 0.96 I 0.97 I 0.96 I 0.96 
1.00 I 1.00 I 1.01 I 1.01 I 1.00 

853 853 847 851 
502 502 496 496 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :2 Slope; 60' Tree Tests 
J Series Tests 

1.00 ..-------.----....-----.-------. 

0.90 ,___ _________________ ___, 

~ I ~I g 0.80 I x:=-

~ 
~ 0.70 
.~ a; e 0.60 
0 z 

o.so r----i----+------t----_J 

0.40 ...___ __ ___.__ __ ____. ___ ......._ __ ___, 

0 0.1 0.2 0.3 
Normalized Height 

..... J09_full _._J10_-100' 
_...J11_top -a-J12_no 

0.4 
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?~ ~41Hte4 tUU(, ~ ~~ -~ Stau ~ 
1flUuf, ~ 'Jeeu4Jrd tUUf, "4Ulte4UO# Slte~lt4t4 

USWP Task 2 Test Results 
USW_VEL2.WK3 Sheet E: 

J Series Tests 
11/06/92 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1 :2 Slooe: 20' Tree Tests 

1111:1 lii!li1W l~li lllllll.;tll~ill 
0.04 12.6 13.1 13.6 15.0 
0.081 13.5 I 13.2 I 13.4 I 12.9 
0.121 13.7 I 13.4 I 13.6 I 13.7 
0.16 I 13.5 I 13.5 I 13.0 I 13.3 
0.20 I 13.4 I 13.2 I 12.4 I 13.5 
0.30 I 13.0 I 12.51 11 .8 I 12.1 
0.42 I 11.1 I 11.6 I 11.4 I 11.4 
0.60 I 10.1 I 10.2 I 10.3 I 10.2 
0.80 I 8.71 8.91 8.9 I 8.8 
1.00 I 7.61 7.71 7.7 I 7.6 

843 855 859 857 
500 507 508 506 
30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :2 Slope; 20' Tree Tests 
J Series Tests 

30.00 .------r------~---~------. 

_2s.oo 
'#. -~20.00 1-----+--------1-------l 
U) 
c: .s 

----..: [:::I QS& I a 51 =F l 
.c .... :::s 
J- S.00 1-----+-----+-----1-------l 

0.00 ._____ __ _.__ __ _,__ __ ___._ __ ____, 

0 0.1 0.2 0.3 
Normalized Height 

... J01_full ._J02_-100' 
_._J03_top -e-J04_no 

0.4 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1 :2 Slooe: 40' Tree Tests 
:+t:@EHfilrt :-: ::t!9.fM~N tff9~~9mH ::t!9~t,:Mmt :j{[9ffii~m+ 
·:111:::1::~~~m~ ::::tj&;:::m~: ::::w~U~\~{ .: ::ij~f::::i~~:::i::::::wi:.~J-

-~ e...,, 

0.04 14.0 14.6 19.0 
0.081 15.4 I 14.6 I 14.71 14.2 
0.121 15.3 I 14.5 I 14.8 I 14.1 
0.16 I 14.3 I 14.8 I 15.3 I 14.7 
0.20 I 13.5 I 13.9 I 13.9 I 14.1 
0.30 I 12.5 I 12.9 I 13.0 I 13.1 
0.42 I 12.11 11.5 I 11.3 I 12.3 
0.60 I 10.4 I 10.3 I 10.6 I 10.7 
0.80 I 9.1 I 9.51 9.21 9.2 
1.00 I 7.9 I 7.6 I 7.61 7.8 

865 864 858 854 
510 512 509 501 
30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :2 Slope; 40' Tree Tests 
J Series Tests 

30.00 

2S.OO 

~20.00 
U) 

~-c: .s .5 lS.00 
c 
G> 
"3 10.00 .c .... :::s 
J- S.00 

0.00 

·- _... 

.... i.:r- ;--c"" 

0 0.1 0.2 0.3 
Normalized Height 

..... JOS _full ..... Joa_ -1 oo· 
_._J07 _top -e-J08_no 

~ 

0.4 

TABLE40 Model Ridge Turbulence Profile Test Results; Sinusoidal Shape, 1:2 Slope 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1 :2 Slooe: 60' Tree Tests 

:·:::.:::::::·:::::.::.i:1r.Mili ::::::1j@i1:: ·:::~~1;i~i: ·:·.::·~1i~i: -.~:-~11~i~ 
:;:::;:::;:::. :::. '.:}(:/:}} :}\)O!F:hlif :\fioG1oo~:: :};\JfCtoii {}\:iU\n6 

-~ e...,, 

0.04 15.0 14.9 20.9 
0.08 I 15.7 I 15.4 I 14.9 I 15.3 
0.12 I 15.8 I 15.6 I 15.8 I 14.8 
0.16 I 15.0 I 14.71 15.71 14.9 
0.20 I 14.0 I 14.6 I 14.5 I 14.5 
0.30 I 13.1 I 13.1 I 13.0 I 13.6 
0.42 I 11.5 I 11.1 I 11 .71 11.5 
0.60 I 10.3 I 10.3 I 10.6 I 10.4 
0.80 I 9.1 I 9.21 9.21 9.0 
1.00 I 8.0 I 7.6 I 7.9 I 8.0 

853 853 847 851 
502 502 496 496 
30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :2 Slope; 60' Tree Tests 
J Series Tests 

30.00 

2S.OO 

~20.00 
U) 

~ 

\_ c: .s 
.E lS.00 
c 
G> 
"3 10.00 .c .... :::s 
J- S.00 

0.00 

-
- - -

0 0.1 0.2 0.3 
Normalized Height 

....... J09_full ...... J10_-100' 
_._J11_top -e-J12 no 

----== 

0.4 
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USWP Task 2 Test Results K Series Tests 
USW_VELO.WK3 Sheet F: 02/18/93 

Velocity Profile Data 
Run K01 Sinusoidal Hill: 1 :3 Slooe: 20' Trees: Full Cut 

!~ 1!,~i! I l~~l~ Jmlt1~11 ill1J II Iii liiJ~ill 
1.2 659 13.5 851 500 1.70 
2.41 6731 13.6 I 840 I 502 I 1.68 
3.7 I 678 I 14.4 I 8471 5071 1.67 
4.91 6971 13.0 I 846 I 5041 1.68 
6.11 692 I 13.1 I 8441 503 I 1.68 
9.1 I 718 I 11.9 I 848 I 509 I 1.67 

12.91 7431 11.21 8511 5111 1.67 
18.31 7721 10.41 8441 5121 1.65 
24.4 I 824 I 8.6 I 850 I 504 I 1.69 
30.5 I 855 I 7.8 I 849 I 5121 1.66 

Average =I I I 847 I 506 I 1.67 

Velocity Profile Data 
Run K03 Sinusoidal Hill: 1 :3 Slooe: 20' Trees: Too Cut 

!!i!i~r~ '~~~!! Jm11~1 !s11' 1111~11; ~~i! 
1.2 632 15.7 854 510 1.68 
2.4 I 6721 13.5 I 851 I 5141 1.66 
3.71 6771 13.6 I 853 I 506 I 1.69 
4.91 6871 13.2 I 8541 508 I 1.68 
6.11 703 I 12.51 850 I 520 I 1.64 
9.11 7181 12.31 8541 5041 1.69 

12.9 I 750 I 11.1 I 8511 495 I 1.72 
18.3 I 783 I 9.91 854 I 5111 1.67 
24.4 I 820 I 8.8 I 854 I 502 I 1.70 
30.5 I 856 I 7.8 I 859 I 510 I 1.68 

Average =I I I 853 I 508 I 1.68 

~ ~ee#UU euut, ~~~ -~ St4te ~ 
1UUut ~ ;e~ euut, A/lldte4tto# S1zeetee"4td 

Velocity Profile Data 
Run K02 Sinusoidal Hill: 1:3 Slooe: 20' Trees: -100' Cut 

!iiililll:11::11:1.1]~~~ti~ lilllililii~j:~l~li :11:!ffij16.llll iil iil~lllll illil:1:11:1111111::11::1:1101{~:: 
ttt<t< -c:rn-·· rrrrr c'ffi/s · ·.: .:::.:.:.:.:n:::.: · n:r % -:: <t · ·:: cmts·:::. tt'":::t c:m=1;· ·.: ::::;:.:,::::=-=:::::::::::r:=::.>t: 

1.2 715 13.0 862 509 1.69 
2.41 7121 13.4 I 858 I 501 I 1.71 
3.71 710 I 13.41 858 I 5171 1.66 
4.91 7151 12.91 861 I 5151 1.67 
6.11 716 I 12.71 862 I 5071 1.70 
9.1 I 735 I 12.31 859 I 5161 1.66 

12.9 I 765 I 10.6 I 854 I 5121 1.67 
18.3 I 796 I 9.61 856 I 506 I 1.69 
24.41 835 I 8.91 864 I 5111 1.69 
30.5 I 863 I 7.91 859 I 517 I 1.66 

Average =I I I 859 I 511 I 1.68 

Velocity Profile Data 
Run K04 Sinusoidal Hill: 1 :3 Slooe: 20' Trees: No Cut 
:t::tWM:'*Rl:~ :tIY~:!§§~~· :::It9t9W~m.~:: :11¥!1.§§~m :::i:::Y'J~S:ti.~.: :I?=Y~J§#i,~. · 
:J\:::::::=::::::::::·:·:·:::::r:::: :ttttttHv.~r tntm~~ij~JtY:: t@~g;~v t<:~m;ttt :r1::1:r~:t1.~t 
-.=.:.=.:.:.:.:.=::t=x· c=m · :::=:=:::·:=::::.:.· Bmls:-:: trn:::::tt< 0 ~=:: ttJr·am1s \ t/J\tcmis ··=: <::·:::··::::::::::::::::::::<::::::::: 

1.2 484 23.6 872 515 1.69 
2.4 I 671 I 12.6 I 863 I 5151 1.68 
3.71 688 I 13.11 870 I 5181 1.68 
4.91 694 I 13.3 I 870 I 5231 1.66 
6.1 I 704 I 12.71 872 I 5221 1.67 
9.11 7271 11.9 I 868 I 5121 1.69 

12.9 I 749 I 11.51 870 I 5281 1.65 
18.3 I 793 I 10.0 I 868 I 508 I 1.71 
24.4 I 829 I 9.0 I 868 I 5181 1.67 
30.5 I 863 I 7.91 870 I 5071 1.72 

Average =I I I 869 I 517 I 1.68 

TABLE 41 Model Ridge Test Data; Sinusoidal Shape, 1:3 Slope, 20' Trees 
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USWP Task 2 Test Results K Series Tests 
USW_VELO.WK3 Sheet F: 02/18/93 

Velocity Profile Data Velocity Profile Data 
Run KOS Sinusoidal Hill: 1 :3 Slooe:. 40' Trees: Full Cut Run K06 Sinusoidal Hill: 1:3 Slooe: 40' Trees: -100' Cut 

ll!l! l!M'1f~l !li!it~I; i\lf I lif l1;111rn1 !1111• :::mtt:::t:l.§.i.9tt :::r:::v.~@.:.J~::: nn#~AJ§.P.t: t:tv!-1.~~nt ttV~l9¢.iW::: :11v~1.®.j.nt 

:111:·::t:1:1:1::1:·111::::::g:m·:: ::1.·:_1. :11·:-1:1·::: :~-~1 : : 1 111 11 1 :~~~t~~~1::1 :: :_:~~~1,_:: : 1 :1.111 11:rgl~~:. :1 1_::1 :1 ::::.:1: 1:1 :111~~~: 
1.2 639 14.3 852 513 1.66 1.2 658 15.0 843 504 1.67 
2.41 648 I 15.41 859 I 5121 1.68 2.41 6721 14.71 847 I 5041 1.68 
3.71 666 I 15.21 8531 510 I 1.67 3.71 6871 13.7 I 844 I 5011 1.69 
4.91 678 I 14.4 I 853 I 501 I 1.70 4.91 693 I 14.51 844 I 499 I 1.69 
6.11 6871 14.71 8531 496 I 1.72 6.1 I 696 I 14.21 850 I 498 I 1.71 
9.1 I 715 I 13.4 I 850 I 505 I 1.68 9.11 7191 12.41 8451 5001 1.69 

12.91 7441 11.71 8491 5031 1.69 12.9 I 744 I 11.5 I 844 I 494 I 1.71 
18.3 I 784 I 10.21 856 I 5021 1.71 18.3 I 7951 9.91 850 I 5051 1.68 
24.4 I 824 I 8.8 I 853 I 508 I 1.68 24.41 8271 9.21 853 I 501 I 1.70 
30.5 I 8671 7.61 859 I 4971 1.73 30.5 I 864 I 7.8 I 856 I 504 I 1.70 

Average =I I I 854 I 505 I 1.69 Average =I I I 848 I 501 I 1.69 

Velocity Profile Data Velocity Profile Data 
Run K07 Sinusoidal Hill: 1:3 Slooe: 40' Trees: Too Cut Run K08 Sinusoidal Hill: 1 :3 Slope; 40' . Trees: No Cut 

!llllll"i' ll!i~RJ l~ll~m1 l!il~l ll!!Mi~' II ilii 11 11111111~ ili~ifii liil~i i!iif ~111 i!l~l1JI ~1!llii• 
1.2 517 22.0 857 505 1.70 1.2 
2.41 640 I 14.8 I 8561 5051 1.69 2.41 569 I 19.11 853 I 505 I 1.69 
3.71 658 I 14.5 I 8571 508 I 1.69 3.71 635 I 14.1 I 857 I 505 I 1.70 
4.91 6761 14.91 8581 5051 1.70 4.91 648 I 14.71 848 I 505 I 1.68 
6.11 690 I 14.11 862 I 508 I 1.70 6.1 I 6771 14.51 852 I 501 I 1.70 
9.11 719 I 12.8 I 863 I 507 I 1.70 9.11 704 I 13.0 I 854 I 502 I 1.70 

12.91 7521 11.41 8611 5111 1.69 12.91 7411 11.61 8501 4991 1.70 
18.3 I 7911 10.11 8611 5041 1.71 18.3 I 783 I 9.81 855 I 502 I 1.70 
24.4 I 834 I 9.0 I 862 I 509 I 1.69 24.41 8141 . 9.0 I 851 I 501 I 1.70 
30.5 I 866 I 7.9 I 862 I 509 I 1.69 30.5 I 8551 7.71 855 I 497 I 1.72 

Average =I I I 860 I 507 I 1. 70 Average =I I I 853 I 502 I 1.70 

TABLE 42 Model Ridge Test Data; Sinusoidal Shape, 1:3 Slope, 40' Trees 
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USWP Task 2 Test Results K Series Tests 
USW_VELO.WK3 Sheet F: 02/18/93 

Velocity Profile Data 
Run K09 Sinusoidal Hill: 1 :3 Slooe: 60' Trees: Full Cut 

:::::]:::::::t~,,,i,Q.h,:: :ft¥!:!9B!~,:: ::::r:rntP:~-~,n~:, :::1:::ri!1:fK;~tV:: ]tM~~e9l~>f :t:::::v!~ffi::i™: 
:·:::::.:::·:::.:':::::::-::mg:! :': ::::· . :::.:·:1·:::1gMl~_::::-·:: 11':~~i~~!XV111:11!~~,~·~~::· ::::::::.::~~~~:. ::1·::1:1::::·::::.::::1~1~: 

1.2 623 15.6 844 503 1.68 
2.41 628 I 16.11 838 I 508 I 1.65 
3.71 636 I 16.0 I 843 I 509 I 1.66 
4.91 6471 15.8 I 8441 4941 1.71 
6.11 6751 14.21 8471 506 I 1.67 
9.11 7101 13.41 8411 4951 1.70 

12.9 I 732 I 11.71 8421 509 I 1.65 
18.3 I 771 I 10.1 I 849 I 503 I 1.69 
24.4 I 809 I 9.6 I 845 I 509 I 1.66 
30.5 I 849 I 8.0 I 847 I 501 I 1.69 

Average =I I I 844 I 504 I 1.68 

Velocity Profile Data 
Run K11 Sinusoidal Hill: 1 :3 Slooe: 60' Trees: Too Cut 
::::.:? \H~JS~:. Xl:Y~m:~qJt)'-::: ff@t~P:~~:ot: llY~J.9§~:: :::::::::::¥~~9¢.:it}':;, :::m::::Y~~99:.i!V: 

:·::·:.::::rJ:J::.:.::1:::::61::: 1:i.1·1.::11::1·1::::::J~~::: ::.::1:::'~1~~~~:: :1· 1:1~,;r=::: i:11::::·::~~~~':1 !!1!!·1::.11:·::::.:.::;~~~~1 
1.2 506 22.6 882 528 1.67 
2.41 653 I 15.71 8791 5141 1.71 
3.71 663 I 15.51 8791 523 I 1.68 
4.91 684 I 15.11 8791 5111 1.72 
6.11 698 I 14.51 881 I 523 I 1.68 
9.1 I 733 I 13.3 I 8791 5241 1.68 

12.9 I 763 I 11.91 8841 5271 1.68 
18.31 8111 10.11 8791 5191 1.69 
24.41 848 I 9.31 885 I 519 I 1.71 
30.5 I 890 I 7.81 888 I 516 I 1.72 

Average =I I I 882 I 520 I 1.69 

';fMuf, z,,,,~-A-4 4#U{, ~ ~~ -~ St4t.e ~ 
1f/Uut ~ 12~ 4#U1, A/lldle4tto# Slteaetl!At4 

Velocity Profile Data 
Run K10 Sinusoidal Hill: 1:3 Slooe: 60' Trees: -100' Cut 

!Ill l111rl~ll!lliill!~lilll if llllll li11~l!!ill1 
1.21 643 I 15.0 I 839 I 487 1.72 
2.41 649 I 15.6 I 841 I 494 1.70 
3.71 653 I 15.21 841 I 487 1.73 
4.91 668 I 14.81 838 I 500 1.68 
6.11 6751 14.41 835 I 509 1.64 
9.11 7171 12.31 837 I 493 1.70 

12.91 736 I 11.41 838 I 505 1.66 
18.3 I 7721 9.81 837 I 489 1.71 
24.41 809 I 9.11 836 I 497 1.68 
30.5 I 846 I 7.81 839 I 496 1.69 

Averaae =I I I 838 I 496 1.69 

Velocity Profile Data 
Run K12 Sinusoidal Hill: 1 :3 Slooe: 60' Trees: No Cut 
:;:];::]::J!~"~.m ]t¥~"99~:f>i::: : ::±9t~lt1:,~U:: ::::::{Y!i,~~::: ::]::::¥'=~~~~:: l]:Y:f:I~~~: 
:·J·!i!::::.:1::!:j!!j!H>g:ffi:::: :j.!::· : : 1 :::::::1.:::~1~:: !:j .j:jj j~~I~~~!! :.:j :~~~~'j:j ::::.::::::m~~:: :.::::::j·j:j:j::·::: : ::~~1~! 

1.2 
2.4 I 423 I 29.3 I 848 I 505 I 1.68 
3.71 631 I 14.11 851 I 5111 1.67 
4.91 6571 14.51 857 I 500 I 1.71 
6.11 666 I 14.21 855 I 508 I 1.68 
9.1 I 706 I 13.6 I 855 I 502 I 1.70 

12.9 I 7321 12.11 851 I 499 I 1.71 
18.31 7861 10.11 8561 5021 1.71 
24.41 818 I 9.0 I 851 I 499 I 1.71 
30.5 I 851 I 7.8 I 851 I 499 I 1.71 

Average =I I I 853 I 503 I 1.70 

TABLE 43 Model Ridge Test Data; Sinusoidal Shape, 1:3 Slope, 60' Trees 

Page T43 



7~ Z',#ct•te4 4'U{, ~~~ -~ St4u, ~ 
1f/Uut ~ 1:!~ 4'Ui. A/Jldte4Uu S1mU:tlidtd 

USWP Task 2 Test Results 
USW_VEL1 .WK3 Sheet F: 

K Series Tests 
02/18/93 

Velocity Profile Comparisons 
Sinusoidal Hill: 1 :3 Slooe: 20' Tree Tests 

IH~iilllll~ll~ 111111 Jillllllll 
o.041 o.n 1 o.831 o.74 1 o.55 
0.081 0.80 I 0.831 0.79 I 0.78 
0.121 0.80 I 0.831 0.79 I 0.79 
0.16 I 0.82 I 0.83 I 0.80 I 0.80 
0.20 I 0.82 I 0.83 I 0.83 I 0.81 
0.30 I 0.85 I 0.86 I 0.84 I 0.84 
0.42 I 0.87 I 0.90 I 0.88 I 0.86 
0.60 I 0.91 I 0.93 I 0.92 I 0.91 
0.80 I 0.97 I 0.97 I 0.96 I 0.96 
1.00 I 1 .01 I 1.00 I 1.00 I 0.99 

Ur@30.5cm -=I 847 I 859 I 853 I 869 
Ur@6.1cm•I 5061 511 I 508 I 517 

Href <cm) •I 30.5 I 30.5 I 30.5 I 30.5 

Sinusoidal Hill; 1 :3 Slope; 20' Tree Tests 
K Series Tests 

1.00 

0.90 

:5 
0 0.80 

~ 
~ 0.70 
.~ 
(ij 
§ 0.60 
0 z 

o.so 

0.40 

- -- . -~~ i--

7T 
...--

I 
' 

0 0.1 0.2 0.3 
Normalized Height 

-a-K01_full -+ K02_-100' 
..._K03_top -a-K04_no 

------=:::::;;; 

0.4 

Velocity Profile Comparisons 
Sinusoidal Hill: 1:3 Slooe: 40' Tree Tests 
tltitH~i.9. ·.·.· :lJl:~~y:: :J::)(~l.¥.i.W:: :??¥.:~~¥.~:: t/Y''~!fy 
/\tlitf'§.~m~ tt:tf'Mm? filt#.UJ.fo tft::N§.t#.M ft:tNMffi/ 
::::::=::::::::::::=::;:;:::==:=:::==::::=:::::= ::::=:::t<os=:::rum :=t<tts=:=:~100.,: ::::::==t<o1::=:to ··--:: =::::::::::Koe::=no= 

0.04 0.75 0.78 0.60 
0.081 0.751 0.79 I 0.75 I 0.67 
0.121 o.78 I o.81 I o.n 1 o.74 
0.16 I 0.791 0.82 I 0.791 0.76 
0.20 I 0.81 I 0.82 I 0.80 I 0.80 
0.30 I 0.84 I 0.85 I 0.83 I 0.82 
0.42 I 0.88 I 0.88 I 0.87 I 0.87 
0.60 I 0.92 I 0.93 I 0.92 I 0.92 
0.80 I 0.97 I 0.97 I 0.97 I 0.96 
1.00 I 1.01 I 1.01 I 1.00 I 1.00 

854 848 860 853 
505 501 507 502 
30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :3 Slope; 40' Tree Tests 
K Series Tests 

1.00 ,-----r------.---.,..----

0.90 1------1------+-----l-------f 

~ ~I I g 0.80 I ==<>" += =-=::::: 

~ 
~0.70 
.~ 
(ij 
§ 0.60 
0 z 

o.so 1-----+-----+-----+--------l 

0.40 ,____ __ ___.__ __ ___. ___ _.__ __ __, 
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-a-KOS_full -+K06_-100' 
..._K07_top -a-KOS_no 

0.4 

TABLE44 Model Ridge Velocity Profile Test Results; Sinusoidal Shape, 1 :3 Slope 

Velocity Profile Comparisons 
Sinusoidal Hill: 1 :3 Slooe: 60' Tree Tests 

!!~!ll~~i IMl lflim1li!iii 
o.04 o.74 o.n o.57 
0.081 o.75 I o.n 1 o.741 o.50 
0.12 I 0.75 I 0.78 I 0.751 0.74 
0.16 I o.n I o.80 I o.78 I o.n 
0.20 I 0.80 I 0.81 I 0.791 0.78 
0.30 I 0.84 I 0.86 I 0.83 I 0.83 
0.42 I 0.87 I 0.88 I 0.86 I 0.86 
0.60 I 0.91 I 0.92 I 0.92 I 0.92 
0.80 I 0.96 I 0.97 I 0.96 I 0.96 
1.00 I 1.00 I 1.01 I 1.00 I 1.00 

844 838 882 853 
504 496 520 503 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :3 Slope; 60' Tree Tests 
K Series Tests 

1.00 ,----r---,----y----~ 

0.90 1-----1-----+-----+------t 

~ ~~I I g 0.80 I I 50 

~ 
L:.--i+!---t--1-~ 0.70 

.~ 

m L_--tt___,~---t-----r--~ I § 0.60 
0 z 

o.so 1---------+-----+------t 

0.40 .__ __ ___.__ __ ___. ___ _.__ __ ____, 

0 0.1 0.2 0.3 
Normalized Height 

.... K09_full -+K10_-100' 

..._K11_top -a-K12_no 
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USWP Task 2 Test Results 
USW_ VEL2.WK3 Sheet F: 

K Series Tests 
11/06/92 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1 :3 Slooe: 20' Tree Tests 

[::.'ii:l::.:·: .. :1·1.:J:lli~ :,.:.::]jffi~:~j:l l:.:.::i]illt"t%»: il::::jj)ilii"t%i":·:::::::j:}@~~j: 
:::::::::: . :::::::::::::- :.:::::=tt: } }f(()flfijif :::f(O~f}tOO( }}KO~Hotf: (:(k04/ n6 

0.04 13.5 13.0 15.7 23.6 
0.081 13.6 I 13.4 I 13.5 I 12.6 
0.12 I 14.4 I 13.4 I 13.6 I 13.1 
0.16 I 13.0 I 12.9 I 13.2 I 13.3 
0.20 I 13.1 I 12.71 12.5 I 12.7 
0.301 11.91 12.31 12.3 I 11.9 
0.421 11.21 10.6 I 11.1 I 11.5 
0.60 I 10.41 9.61 9.9 I 10.0 
0.80 I 8.6 I 8.9 I 8.8 I 9.0 
1.00 I 7.81 7.91 7.8 I 7.9 

847 859 853 869 
506 511 508 517 
30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :3 Slope; 20' Tree Tests 
K Series Tests 
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_2s.oo 
~ -~20.00 
f/J c: 
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::::s 
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- "'-.L _ ~-....-
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0 0.1 0.2 0.3 
Normalized Height 

... K01_full _...K02_-100' 
,...K03_top -a-K04_no 

---= 

0.4 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1 :3 Slooe: 40' Tree Tests 

:::1::.::1:::::::1:: .:·1:~#.r.®. 1:1:1::i1r:1·i;!: ::i·i,lisilii~i~: : .. ::::i0~0~i%.)ii !.i·!:tj11·;1 
:.:.:::::::::::::::::::::::::::::::::.:-:-:·· · ::::::::f<os:::ruu : :::Ko~r::~100.,: ::::::::Ko1:::to ··: ::::::::::Kos:::no' 

-~ e..... 

0.04 14.3 15.0 22.0 
0.081 15.4 I 14.71 14.81 19.1 
0.121 15.2 I 13.7 I 14.5 I 14.1 
0.16 I 14.41 14.51 14.9 I 14.7 
0.20 I 14.71 14.21 14.1 I 14.5 
0.30 I 13.4 I 12.41 12.81 13.0 
0.421 11.71 11.51 11.41 11.6 
0.60 I 10.2 I 9.91 10.1 I 9.8 
0.80 I 8.8 I 9.2 I 9.0 I 9.0 
1.00 I 7.6 I 7.8 I 7.9 I 7.7 

854 848 860 853 
505 501 507 502 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :3 Slope; 40' Tree Tests 
K Series Tests 

30.00 

2S.OO 

~20.00 
f/J 

\ 
\\ c: 

Q) 

£ lS.00 ... c: 
Q) 

:; 10.00 .c ... 
::::s 
t- S.00 

0.00 

[\ _ 
llr --.-

0 0.1 0.2 0.3 
Normalized Height 

..... KOS_full _.. K06_-100' 
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-
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TABLE45 Model Ridge Turbulence Profile Test Results; Sinusoidal Shape, 1:3 Slope 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1 :3 Slooe: 60' Tree Tests 

::.:::::!::.:: .. ::.·::· .. ~r..m .. :::::0:;:2·~~i:. ::.:·:]jillj~~f: ::::!:t:j:$r,®j: ::\:j,.jjili)r,~j 
t ·:::::::::::::::::::<::(:::::::::::: ) ](O!f:Afii ' ''K'iMWoor :;'.{k'f1<t6•:·::: :})K12>ri6 

0.04 15.6 15.0 22.6 
0.08 I 16.1 I 15.6 I 15.71 29.3 
0.12 I 16.0 I 15.21 15.5 I 14.1 
0.16 I 15.8 I 14.8 I 15.1 I 14.5 
0.20 I 14.2 I 14.4 I 14.51 14.2 
0.30 I 13.4 I 12.3 I 13.3 I 13.6 
0.42 I 11.71 11.41 11.9 I 12.1 
0.60 I 10.1 I 9.81 10.1 I 10.1 
0.80 I 9.61 9.11 9.31 9.0 
1.00 I 8.0 I 7.8 I 7.81 7.8 

844 838 882 853 
504 496 520 503 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :3 Slope; 60' Tree Tests 
K Series Tests 
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USWP Task 2 Test Results L Series Tests 
USW_VELO.WK3 SheetG: 02/18/93 

Velocity Profile Data 
Run L01 Sinusoidal Hill: 1:5 Slooe: 20' Trees: Full Cut 

1'1111,f Ji1 lil~i~ llltl,f I !IJtil l~'llliJ lll~lil1 
1.2 651 13.1 848 511 1.66 
2.41 6741 13.3 I 8421 5131 1.64 
3.71 679 I 12.9 I 850 I 510 I 1.67 
4.91 6871 13.5 I 8441 498 I 1.69 
6.1 I 702 I 13.3 I 850 I 510 I 1.67 
9.11 7221 12.11 8481 506 I 1.68 

12.91 7461 11.91 8461 5091 1.66 
18.31 7851 10.11 8551 5051 1.69 
24.41 8221 8.91 856 I 505 I 1.70 
30.5 I 855 I 7.7 I 856 I 508 I 1.68 

Average =I I I 850 I 508 I 1.67 

Velocity Profile Data 
Run L03 Sinusoidal Hill: 1:5 Slooe: 20' Trees: Too Cut 
:li:t::tt~JQ.~.:: . :[J?Y!~§#iJY:': vr~t'?YJf#:.~U:: :tt¥,,,9#~w~: :JtY~~99::i:W::~ :tt¥!1.~~: 
1:1:1::::::::::.·.·:::1::·11::::~1-:: :·1:·:-1.:::1:::.:1~;~::.:11:::·--~~;~:,~:l :1:-.1'~~·:: ::::·:1::1:~~AA,~:1 l::: .::::1.::1::1:_·:::1~~~~:: 

1.2 597 16.0 838 493 1.70 
2.41 649 I 14.0 I 8371 493 I 1.70 
3.71 664 I 13.9 I 8451 499 I 1.69 
4.91 678 I 13.7 I 839 I 494 I 1.70 
6.11 689 I 12.71 841 I 490 I 1.71 
9.11 714 I 11.9 I 843 I 500 I 1.69 

12.9 I 732 I 11.3 I 839 I 498 I 1.68 
18.3 I 769 I 10.8 I 838 I 4971 1.68 
24.41 8111 8.91 8421 501 I 1.68 
30.5 I 850 I 7.5 I 848 I 496 I 1.71 

Average =I I I 841 I 496 I 1.69 

?6dttt ~4•"'4 tU4 ~ .,t~ -~ St4U ~ 
1f/Uuf, ~ 1!!~ tU4 A/lldk4t<u S1mur"4td 

Velocity Profile Data 
Run L02 Sinusoidal Hill: 1:5 Slooe: 20' Trees: -100' Cut 

111,111~r• 11~11 1111~" ~if ~1111 111 1111~~i1 
1.2 662 13.6 866 514 1.68 
2.41 6791 13.4 I 866 I 5171 1.68 
3.71 699 I 13.4 I 864 I 5171 1.67 
4.91 700 I 13.5 I 863 I 5181 1.67 
6.1 I 719 I 13.1 I 861 I 5151 1.67 
9.1 I 7411 12.41 863 I 5111 1.69 

12.9 I 764 I 10.7 I 858 I 5191 1.65 
18.3 I 795 I 10.2 I 866 I 5171 1.68 
24.41 833 I 9.0 I 858 I 504 I 1.70 
30.5 I 864 I 7.81 860 I 5151 1.67 

Average =I I I 863 I 515 I 1.68 

Velocity Profile Data 
Run L04 Sinusoidal Hill: 1 :5 Slooe: 20' Trees: No Cut 

!!!l~!~ri~ 111i~tt l~i~I 11ill lll1ll 111111 
1.2 494 21 .0 849 501 1.69 
2.41 660 I 13.0 I 850 I 502 I 1.69 
3.7 I 6721 13.0 I 852 I 501 I 1.70 
4.9 I 6871 12.81 858 I 500 I 1.72 -
6.1 I 701 I 12.9 I 853 I 509 I 1.67 
9.11 7311 11.9 I 858 I 502 I 1.71 

12.91 7551 11.11 851 I 4991 1.70 
18.3 I 780 I 10.3 I 851 I 504 I 1.69 
24.4 I 822 I 8.8 I 848 I 500 I 1.69 
30.5 I 8571 8.11 855 I 494 I 1.73 

Average =I I I 852 I 501 I 1.70 

TABLE 46 Model Ridge Test Data; Sinusoidal Shape, 1:5 Slope, 20' Trees 
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USWP Task 2 Test Results L Series Tests 
USW_VELO.WK3 SheetG: 02/18/93 

Velocity Profile Data 
Run L05 Sinusoidal Hill: 1:5 Slooe: 40' Trees: Full Cut 

l!~ ~':! l!~!~f~!t ~II~,, !ti' lllil1r Ii~~-~1! 
1.2 629 14.4 849 502 1.69 
2.4 I 650 I 14.8 I 848 I 513 I 1.65 
3.71 663 I 14.91 8531 5111 1.67 
4.91 6721 14.3 I 8451 504 I 1.67 
6.11 6781 14.21 851 I 5171 1.65 
9.1 I 702 I 13.1 I 8471 508 I 1.67 

12.91 733 I 12.0 I 846 I 506 I 1.67 
18.3 I 780 I 9.91 8521 510 I 1.67 
24.41 813 I 9.11 8521 508 I 1.68 
30.5 I 855 I 7.71 857 I 505 I 1.70 

Average =! I I 850 I 508 I 1.67 

Velocity Profile Data 
Run L07 Sinusoidal Hill: 1:5 Slooe: 40' Trees: Top Cut 
t:tt.J1,~,1,ij,m tt:Y!~P:ei,W:( rnrnrnY.!!n~:: ,::::tv~m?#:,!¥:: ::t: ::M~~§f:,i,w,: ::t::)f::t:~W;,~, 
!·:i·:!·l:J:[:j:[,i·:::rntbmm ::::: : ::::::::::::@g~~: ::ii"··: ::~~l~!~· i .:i,·l,~1'::. ::::j:'.:.:~~AA,~·j !j_.:,,.,·:i: '.:.::JJi·I~~]~· 

1.2 549 19.4 842 505 1.67 
2.41 620 I 15.41 8471 499 I 1.70 
3.71 6421 14.41 848 I 498 I 1.70 
4.9 I 669 I 14.7 I 848 I 496 I 1.71 
6.11 675 I 14.3 I 849 I 506 I 1.68 
9.1 I 7071 13.0 I 848 I 496 I 1.71 

12.91 740 I 11.41 8471 5011 1.69 
18.3 I 7741 10.0 I 844 I 506 I 1.67 
24.4 I 820 I 9.0 I 8521 501 I 1.70 
30.5 I 852 I 7.8 I 848 I 495 I 1.71 

Average =I I I 847 I 500 I 1.69 

';6'd ~41Hte4 tUUf, ~ ~~ -~ St4te ~ 
11/Uut ~ 12~ tUUI, A~tio# Slleettt"4td 

Velocity Profile Data 
Run L06 Sinusoidal Hill: 1 :5 Slooe: 40' Trees: -100' Cut 

l!!!ll~~: 11111;~1' ll~I~~' !l~tl II ! i1M 
1.2 627 14.7 855 509 1.68 
2.41 650 I 14.8 I 860 I 510 I 1.69 
3.7 I 673 I 14.6 I 857 I 516 I 1.66 
4.91 686 I 14.3 I 857 I 510 I 1.68 
6.11 696 I 13.9 I 856 I 5141 1.66 
9.11 7261 13.0 I 856 I 5111 1.67 

12.91 7581 11.21 8581 5051 1.70 
18.3 I 791 I 10.0 I 855 I 5071 1.69 
24.41 833 I 9.1 I 861 I 5071 1.70 
30.5 I 863 I 8.0 I 859 I 5111 1.68 

Average =I ,.. I I 857 I 510 I 1.68 

Velocity Profile Data 
Run LOS Sinusoidal Hill: 1 :5 Slooe: 40' Trees: No Cut 

! 111~1~'~1~ · 1 ~~it li~ll~t; ii\1' ll;1Rl'! !11~11 
1.2 
2.41 584 I 17.0 I 838 I 500 I 1.67 
3.71 655 I 13.8 I 838 I 4871 1.72 
4.91 673 I 13.8 I 842 I 4971 1.69 
6.11 666 I 14.21 842 I 504 I 1.67 
9.11 705 I 13.0 I 844 I 503 I 1.68 

12.9 I 738 I 11.41 850 I 499 I 1.70 
18.3 I 780 I 10.1 I 848 I 504 I 1.68 
24.41 816 I 9.0 I 852 I 499 I 1.71 
30.5 I 846 I 7.8 I 851 I 4971 1.71 

Average =I I I 845 I 499 I 1.69 

TABLE 47 Model Ridge Test Data; Sinusoidal Shape, 1:5 Slope, 40' Trees 
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USWP Task 2 Test Results L Series Tests 
USW_VELO.WK3 SheetG: 02/18/93 

Velocity Profile Data 
Run L09 Sinusoidal Hill: 1 :5 Slooe: 60' Trees: Full Cut 

Ill 1i~~q! ~!l~~Ef l!!~tl-1 ~l~lli' !11B/jJl llliii~1 
1.2 614 14.9 849 522 1.63 
2.41 640 I 15.6 I 850 I 5051 1.68 
3.71 651 I 15.41 848 I 503 I 1.69 
4.91 664 I 15.21 848 I 509 I 1.66 
6.11 6721 15.11 8521 5111 1.67 
9.11 706 I 13.11 8491 5071 1.67 

12.9 I 737 I 11 .71 8551 506 I 1.69 
18.3 I 776 I 10.41 854 I 5111 1.67 
24.41 810 I 9.0 I 849 I 5011 1.70 
30.5 I 849 I 7.91 8541 501 I 1.71 

Average =I I I 851 I 508 I 1.68 

Velocity Profile Data 
Run L 11 Sinusoidal Hill: 1 :5 Slooe: 60' Trees: Too Cut 

1 1 11~1 ~'r1 . ~111,11 1111~• i!i~ii 111rit1 111~1ga 
1.2 541 20.0 852 505 1.69 
2.41 6081 16.31 8571 5101 1.68 
3.71 639 I 15.3 I 849 I 505 I 1.68 
4.91 6541 15.5 I 851 I 5141 1.66 
6.11 680 I 14.3 I 8511 500 I 1.70 
9.11 7111 13.0 I 859 I 499 I 1.72 

12.9 I 7421 11.71 8531 505 I 1.69 
18.3 I 7771 10.6 I 857 I 5041 1.70 
24.4 I 823 I 9.0 I 857 I 509 I 1.68 
30.5 I 859 I 7.81 8571 505 I 1.70 

Average =I I I 854 I 506 I 1.69 

~ z>,rf~IHc'e4 4ll4ft ~ ~~ -~ Sf4U ~ 
11/Uut ~ 12~ 4114' ///lld«4Ud# Slteefeflat4 

Velocity Profile Data 
Run L10 Sinusoidal Hill: 1:5 Slooe: 60' Trees: -100' Cut 

!ll l~J'~~ !11~11' ~li,~l ll~ll lllill ll ~i!~I 
1.2 603 15.7 855 514 1.66 
2.41 643 I 15.6 I 855 I 510 I 1.68 
3.71 663 I 15.6 I 855 I 501 I 1.71 
4.91 6741 14.6 I 855 I 5141 1.66 
6.1 I 696 I 14.3 I 851 I 5111 1.66 
9.11 7191 13.21 856 I 5031 1.70 

12.9 I 753 I 11 .71 861 I 510 I 1.69 
18.3 I 788 I 10.1 I 860 I 508 I 1.69 
24.41 8281 9.0 I 860 I 500 I 1.72 
30.5 I 868 I 7.51 864 I 511 I 1.69 

Average =I I I 857 I 508 I 1.69 

Velocity Profile Data 
Run L 12 Sinusoidal Hill: 1:5 Slooe: 60' Trees: No Cut 

111111~ri-~ •111 ~1111 11!1~" 11~i11 11~it~r1 l'!iii1 
1.2 
2.4 491 23.2 840 486 1.73 
3.7 629 15.1 841 490 1.71 
4.9 656 14.0 833 493 1.69 •. 
6.1 676 14.3 843 498 1.69 
9.1 708 12.9 846 492 1.72 

12.9 741 11.6 849 493 1.72 
18.3 780 10.2 846 494 1.71 
24.4 817 8.9 844 492 1.71 
30.5 854 7.5 850 492 1.73 

Averaae = 844 492 1.71 

TABLE 48 Model Ridge Test Data; Sinusoidal Shape, 1:5 Slope, 60' Trees 
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";t@t, ~4M'Uod euut ~ ~~ -~ St4U ~ 
11/Uut ~ 1!!~ euut A/lldle4tlo# SlteeUIUdtd 

USWP Task 2 Test Results 
USW_VEL1.WK3 SheetG: 

L Series Tests 
02/18/93 

Velocity Profile Comparisons 
Sinusoidal Hill: 1 :5 Slooe: 20' Tree Tests 

111!1'1 l lll i~Jll ~! l~l l!l~ll 
o.04 o.n o.76 0.11 o.sa 
0.081 0.80 I 0.78 I 0.78 I 0.78 
0.121 0.80 I 0.81 I 0.78 I 0.79 
0.16 I 0.81 I 0.81 I 0.81 I 0.80 
0.20 I 0.83 I 0.84 I 0.82 I 0.82 
0.30 I 0.85 I 0.86 I 0.85 I 0.85 
0.42 I 0.88 I 0.89 I 0.87 I 0.89 
0.60 I 0.92 I 0.92 I 0.92 I 0.92 
0.80 I 0.96 I 0.97 I 0.96 I 0.97 
1.00 I 1.00 I 1.01 I 1.00 I 1.00 

850 863 841 852 
508 515 496 501 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :5 Slope; 20' Tree Tests 
L Series Tests 

1.00 

0.90 

=5 
0 0.80 

~ 
~ 0.70 
.~ m 
E 0.60 
0 z 

o.so 

0.40 

~ ---

7f ~ 
I 
~ 

0 0.1 0.2 0.3 
Normalized Height 

.... L01_full ..-L02_-100' 
_,._L03_top -a-L04_no 

----= 

0.4 

Velocity Profile Comparisons 
Sinusoidal Hill: 1 :5 Slooe: 40' Tree Tests 

i~l!Wli lli~ll IJll ll,11 iii 
0.04 0.74 0.73 0.65 
o.081 o.n 1 o.761 o.731 0.10 
0.121 0.781 0.781 0.761 0.78 
0.16 I 0.80 I 0.80 I 0.79 I 0.80 
0.20 I 0.80 I 0.81 I 0.791 0.79 
0.30 I 0.83 I 0.85 I 0.83 I 0.84 
0.42 I 0.87 I 0.88 I 0.87 I 0.87 
0.60 I 0.92 I 0.92 I 0.92 I 0.92 
0.80 I 0.95 I 0.97 I 0.96 I 0.96 
1.00 I 1.00 I 1.00 I 1.00 I 0.99 

850 857 847 845 
508 510 500 499 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :5 Slope; 40' Tree Tests 
L Series Tests 

1.00 ~-----------~--~ 

0.90 1-----1-----1-----1--------4 

~ ---1 --= I I 80.so1 I~ 
~ 
~0.70 
.~ m 
§ 0.60 
0 z 

L:M---t--11 

o.so 1-----1-----1-----1-------4 

0.40 .___ __ __._ __ ___. ___ .....__ __ -J 

0 0.1 0.2 0.3 
Normalized Height 

...... LOS_full ..,L06_-100' 
_,._L07_top -a-LOB_no 

0.4 

TABLE49 Model Ridge Velocity Profile Test Results; Sinusoidal Shape, 1:5 Slope 

Velocity Profile Comparisons 
Sinusoidal Hill: 1 :5 Slooe: 60' Tree Tests 

::!:'.·:1i::·:·:.·:::.[liJ.i.I ... ::::lill~llll ~J·i™?~:i :~~l!·l]-ri::: .. :1:·.1• 
::.:.:,:::::::::::::::::-:::::,:::::::::::=::::: :::\L09<tum :::1;;.;1o::Aoor ::::::n:;:11::::to· ·:: :::::::::::t12<no 

0.04 0.72 0.70 0.63 
0.08 I 0.75 I 0.751 0.711 0.58 
0.12 1 o.n 1 o.78 I o.75 I o.75 
0.16 1 o.781 o.791 o.n 1 o.79 
0.20 I 0. 79 I 0.82 I 0.80 I 0.80 
0.30 I 0.83 I 0.84 I 0.83 I 0.84 
0.42 I 0.86 I 0.87 I 0.87 I 0.87 
0.60 I 0.91 I 0.92 I 0.91 I 0.92 
0.80 I 0.95 I 0.96 I 0.96 I 0.97 
1.00 I 0.991 1.00 I 1.00 I 1.00 

851 857 854 844 
508 508 506 492 
30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :5 Slope; 60' Tree Tests 
L Series Tests 

1.00 ~--------------~ 

0.90 1-----+-----+-----+-------t 

fo.sol I ~ =J 
Qi 
> 
~ 0.10 L-A:'.:__..,.q-1----+-----t-----, 
.~ -m E 0.60 L--~----+-----t-----, 
0 z 

o.so l-----l-------'1--------11--------i 

0.40 ....___ __ __._ __ ___. ___ .....__ __ ____, 

0 0.1 0.2 0.3 
Normalized Height 

...... L09_full .._L10_-100' 
_,._L 11_top -a-L 12_no 

0.4 
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USWP Task 2 Test Results 
USW_VEL2.WK3 SheetG: 

L Series Tests 
11/06/92 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1 :5 Slooe: 20' Tree Tests 

Hlll iii:il1~i ll,1i lllillilllf fillll 
0.041 13.1 I 13.6 I 16.0 I 21.0 
0.081 13.3 I 13.4 I 14.0 I 13.0 
0.121 12.9 I 13.4 I 13.9 I 13.0 
0.16 I 13.5 I 13.5 I 13.7 I 12.8 
0.20 I 13.3 I 13.1 I 12.7 I 12.9 
0.30 I 12.11 12.41 11.9 I 11.9 
0.42 I 11.9 I 10.7 I 11 .3 I 11.1 
0.60 I 10.1 I 10.2 I 10.8 I 10.3 
0.80 I 8.9 I 9.0 I 8.9 I 8.8 
1.00 I 7.71 7.8 I 7.5 I 8.1 

Ur<@30.5cm •I 850 I 863 I 841 I 852 
Ur<@6.1cm •I 508 I 515 I 496 I 501 

Href (cml =I 30.5 I 30.5 I 30.5 I 30.5 

Sinusoidal Hill; 1 :5 Slope; 20' Tree Tests 
L Series Tests 

30.00 

_2s.oo 
'Cf. -~20.00 
fl) 
c: .s .E lS.00 ... c: 
Q) 

::; 10.00 .a .... :::s 
I- S.00 

0.00 

~ 

~ 
~ . 

~ - - - -

0 0.1 0.2 0.3 
Normalized Height 

_. L01_full .._ L02_-100' 
....,L03_top -a-L04_no 

-

0.4 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1:5 Slooe: 40' Tree Tests 

: :·1:·l· i:J ·l::.:1:·1 .1:~~~®. :-: . : : :]jjj·~i!j:: :·.:·::jj$1~~- !::.!·i{ilr.~~-: ::J.:·:111'11 
:::::::::::::::-:::::::::::=::: ::::::::::::::: ::::::::tos::::ro1r ::: LO~r:~1 oo~: ::::;:::uJr:::tc:r-::: :::::::rtos::::110 

0.04 14.4 14.7 19.4 
0.081 14.8 I 14.8 I 15.4 I 17.0 
0.121 14.9 I 14.6 I 14.41 13.8 
0.16 I 14.3 I 14.3 I 14.7 I 13.8 
0.20 I 14.2 I 13.9 I 14.3 I 14.2 
0.30 I 13.1 I 13.0 I 13.0 I 13.0 
0.42 I 12.0 I 11.2 I 11.4 I 11.4 
0.60 I 9.91 10.0 I 10.0 I 10.1 
0.80 I 9.11 9.11 9.0 I 9.0 
1.00 I 7.71 8.0 I 7.81 7.8 

850 857 847 845 
508 510 500 499 
30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :5 Slope; 40' Tree Tests 
L Series Tests 

30.00 

_2s.oo 
'Cf. -~20.00 
fl) 
c: .s .E lS.00 ... c: 
Q) 

::; 10.00 .c .... :::s 
I- S.00 

0.00 

~ --- - - -~ 

0 0.1 0.2 0.3 
Normalized Height 

.... LOS_full .,... L06_-100' 

....,L07_top -a-L08_no 

----

0.4 

TABLE 50 Model Ridge Turbulence Profile Test Results; Sinusoidal Sha]!!b_L·5 Slope 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1 :5 Slooe: 60' Tree Tests 

!·:~·j~}::~ : :JJl@j l1~j@·~1·· )~]iit~~j· :::: ::1111·~j· : ::::::~01·1: 
:::::::.::::::::::::x.:.::::::r:r·: ::::?tt>9<ruif :::t)f«fMoo~:: :::::x::lsa~:r=:: :::::::::::- ·:n::::no 

0.04 14.9 15.7 20.0 
0.08 I 15.6 I 15.6 I 16.3 I 23.2 
0.12 I 15.4 I 15.6 I 15.3 I 15.1 
0.16 I 15.21 14.6 I 15.51 14.0 
0.20 I 15.1 I 14.3 I 14.3 I 14.3 
0.30 I 13.1 I 13.2 I 13.0 I 12.9 
0.42 I 11.71 11.71 11.71 11.6 
0.60 I 10.4 I 10.1 I 10.6 I 10.2 
0.80 I 9.0 I 9.0 I 9.0 I 8.9 
1.00 I 7.91 7.51 7.81 7.5 

851 857 854 844 
508 508 506 492 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1 :5 Slope; 60' Tree Tests 
L Series Tests 

30.00 

_2s.oo 
'Cf. -~20.00 
fl) 
c: .s 
.E lS.00 ... c: 
Q) 

::; 10.00 .c .... :::s 
I- S.00 

0.00 

\ 
~ ~ . - ~ 

~ 

~ ......___ 

0 0.1 0.2 0.3 
Normalized Height 

0.4 

... L09_full .... L 10_-100' 
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USWP Task 2 Test Results M Series Tests 
USW_VELO.WK3 Sheet H: 02/18/93 

Velocity Profile Data 
Run M01 Sinusoidal Hill: 1:10 Slooe: 20' Trees: Full Cut 

!111 lrli! i'll~~I~ 1~11~'' lt11 ~: r~1t i! liiil 
1.2 578 15.4 850 503 1.69 
2.41 635 I 14.11 848 I 508 I 1.67 
3.71 658 I 13.3 I 8421 5021 1.68 
4.91 6731 13.6 I 8451 508 I 1.66 
6.1 I 683 I 13.3 I 848 I 502 I 1.69 
9.1 I 708 I 12.51 851 I 504 I 1.69 

12.91 743 I 11.51 850 I 504 I 1.69 
18.31 7801 10.31 8521 5031 1.70 
24.4 I 820 I 9.2 I 850 I 506 I 1.68 
30.5 I 862 I 7.81 859 I 508 I 1.69 

Average =I I I 849 I 505 I 1.68 

Velocity Profile Data 
Run M03 Sinusoidal Hill: 1:10 Slope: 20' Trees: Too Cut 
:::::rr::::n~~s.m :t)Y~~:9~1~::: Yrnt~9J~n~:: ?:Dt:!J9P,~:: :::::::::::v~:J99:iW:, TS:,¥!!~:'!¥': 
:: ::: :::::::t::·:::rJb~:: ::::::·:::r\Yg~~::::: ::::1:~1~~i":: ,::·.~~~~f ::1 :1:,.1:::·:rJ~~r:.: ::::1.::::::::1::::::::~~~~~:: 

1.2 499 19.9 854 504 1.69 
2.41 6101 15.31 8581 5101 1.68 
3.71 6401 13.91 8521 4991 1.71 
4.91 6581 14.0 I 8571 508 I 1.69 
6.1 I 669 I 14.11 8571 5011 1.71 
9.1 I 703 I 12.6 I 8551 505 I 1.70 

12.9 I 735 I 12.11 852 I 509 I 1.67 
18.31 7821 10.21 8551 5031 1.70 
24.41 8241 9.0 I 858 I 500 I 1.72 
30.5 I 863 I 7.6 I 864 I 500 I 1.73 

Average =I I I 856 I 504 I 1.70 

';f«d ~41Hie4 NUt ~ ~~ -~ St4U ~ 
'7f/Uut. ~ 'teeuMd NUt A/1Mte4UO# S1teet4tf4td 

Velocity Profile Data 
Run M02 Sinusoidal Hill: 1:10 Slooe: 20' Trees: -100' Cut 

1111r1i i~1111111111111111f it;1111111111r11 
1.21 567 I 16.1 I 844 I 501 I 1.69 
2.4 I 612 I 14.41 837 I 5021 1.67 
3.71 636 I 14.31 836 I 4941 1.69 
4.91 653 I 13.71 837 I 496 I 1.69 
6.1 I 668 I 13.6 I 843 I 496 I 1.70 
9.1 I 706 I 12.41 837 I 491 I 1.71 

12.9 I 741 I 11.3 I 837 I 495 I 1.69 
18.3 I 775 I 10.6 I 839 I 495 I 1.69 
24.41 809 I 9.11 839 I 503 I 1.67 
30.5 I 8451 7.71 843 I 498 I 1.69 

Averaae =I I I 839 I 497 I 1.69 

Velocity Profile Data 
Run M04 Sinusoidal Hill: 1:10 Slope: 20' Trees: No Cut 
,tt:t:.H!!Qh! t:::::Y,~9#:~W::: rrf!n~~Htnt :: ::/.Y~W?s~:.: r1:vt~~:1.w-: .: :::::::]r~~9#,t,>':. 
.:::.:.:r:':·.::·:·:-::;:::b:M::: 1 : 1 : .1 : 1·:·:.·::::m:b:~~< :.:.·1 .. 11:e~,~~~:: ·::::~~~~r=:· : ::1:::1:<:~~f·: :::::·:::::::::::::.::.:~w:f 

1.2 
2.4 600 16.0 864 511 1.69 
3.7 651 14.0 857 509 1.68 
4.9 671 13.2 867 514 1.69 
6.1 694 13.3 864 501 1.73 
9.1 723 12.3 860 503 1.71 

12.9 751 11.4 859 495 1.73 
18.3 792 10.3 863 514 1.68 
24.4 832 8.9 861 509 1.69 
30.5 865 8.0 861 504 1.71 

Averaae = 862 507 1.70 

TABLE 51 Model Ridge Test Data; Sinusoidal Shape, 1:10 Slope, 20' Trees 
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USWP Task 2 Test Results M Series Tests 
USW_VELO.WK3 Sheet H: 02/18/93 

Velocity Profile Data 
Run MOS Sinusoidal Hill: 1:10 Slooe: 40' Trees: Full Cut 

!!~l!~'i1 !11Uf ~l !llll1~' i!iJ~i1 !liJ~; ll~li~1 
1.2 557 16.3 844 507 1.66 
2.41 617 I 15.1 I 846 I 509 I 1.66 
3.71 640 I 14.21 848 I 510 I 1.66 
4.91 6541 14.5 I 8471 5011 1.69 
6.11 6731 14.41 843 I 502 I 1.68 
9.11 698 I 13.3 I 8421 510 I 1.65 

12.91 739 I 12.41 849 I 4971 1.71 
18.3 I 7731 10.5 I 851 I 508 I 1.68 
24.41 823 I 9.21 8531 513 I 1.67 
30.5 I 851 I 8.5 I 850 I 509 I 1.67 

Average =I I I 848 I 507 I 1.67 

Velocity Profile Data 
Run M07 Sinusoidal Hill: 1:10 Slooe: 40' Trees: Too Cut 
:t::::t:H1~i:Q.:H:::: =!f::t~r!!~8H~:': )!Mtij9."~'1~:: · :::::\=Y!"9#'~:: ::t::::Y#:l#9;:§':!: ::::I:Y!l99':~:· 
:1::1:1:::1111::1:::·:::111:::::b1=:: :::.:,:1:::::::=:.:.:::6~~11:11: .. 1: ::~~1~r!f'::: :111.~~~~':1: ::1:1.·: ::ir~AA,~:: 1:1:1::11.1::1::::= .. ::;~~t~·: 

1.2 485 20.4 836 493 1. 70 
2.41 558 I 16.9 I 830 I 485 I 1.71 
3.71 594 I 15.51 834 I 497 I 1.68 
4.91 620 I 15.11 8371 506 I 1.65 
6.1 I 639 I 14.8 I 830 I 5071 1.64 
9.11 670 I 13.9 I 836 I 498 I 1.68 

12.91 7111 11.71 830 I 488 I 1.70 
18.3 I 7551 11.0 I 838 I 495 I 1.69 
24.4 I 798 I 9.4 I 832 I 491 I 1.69 
30.5 I 842 I 7.8 I 840 I 489 I 1.72 

Average =! I I 834 I 495 I 1.69 

';t#ut ~ 4#14 ~..e~-~ St4u ~ 
11/Uuf, ~ 1!!~ 4#14 AU/a4Uo# Slzeet4"4td 

Velocity Profile Data 
Run M06 Sinusoidal Hill: 1:10 Slooe: 40' Trees: -100' Cut 

11111~,,i!lllif~tt ~llll~1' ~if li1 lllti1 11!1~11 
1.2 545 16.8 848 504 1.68 
2.41 5971 15.41 848 I 506 I 1.68 
3.71 6231 15.1 I 846 I 501 I 1.69 
4.9 I 646 I 14.91 851 I 5041 1.69 
6.11 662 I 14.71 846 I 500 I 1.69 
9.11 698 I 12.91 847 I 497 I 1.70 

12.9 I 733 I 12.0 I 843 I 505 I 1.67 
18.3 I 766 I 11.21 848 I 5041 1.68 
24.41 8161 9.41 849 I 5051 1.68 
30.5 I 853 I 8.3 I 850 I 501 I 1.70 

Average =I I I 848 I 503 I 1.69 

Velocity Profile Data 
Run MOS Sinusoidal Hill: 1: 10 Slooe: 40' Trees: No Cut 
]f]t:tt:l!~m! t\:Yt:"sc;~~=: rrY:r~:m!tjt: I:IV!"~~::: ft=Y:'~~8H~:: ::tnrt:'99~w· . 
i.1::::·::·:11·:. 11.::i:·::l~:1:::: :1·::i:·.:::: ::::?b:1~: : :::.::·::~~~~~~~:! 1111:1~~~~1:! !·:::1.:1 .. rc~,,:: :·:::1 .. !:J::.::::1::::11~~1: 

1.2 
2.4 I 456 I 26.4 I 859 I 507 I 1.69 
3.71 598 I 17.0 I 864 I 508 I 1.70 
4.91 649 I 14.71 863 I 506 I 1.70 
6.11 666 I 13.71 856 I 499 I 1.72 
9.11 7171 12.9 I 864 I 504 I 1.71 

12.91 7411 11.9 I 861 I 509 I 1.69 
18.3 I 784 I 10.8 I 859 I 504 I 1.71 
24.4 I 825 I 9.0 I 860 I 508 I 1.69 
30.5 I 857 I 8.3 I 860 I 499 I 1.72 

Average=! I I 861 I 505 I 1.70 

TABLE 52 Model Ridge Test Data; Sinusoidal Shape, 1:10 Slope, 40' Trees 
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USWP Task 2 Test Results M Series Tests 
USW_VELO.WK3 Sheet H: 02/18/93 

Velocity Profile Data 
Run M09 Sinusoidal Hill: 1: 10 Slope: 60' Trees: Full Cut 

1 !!lif i 111i~~''; 1~1111111\if ! 111n1Ji !l~iil 
1.2 570 16.1 842 501 1.68 
2.41 605 I 14.5 I 8471 509 I 1.66 
3.71 6251 15.0 I 849 I 5071 1.68 
4.91 6451 14.71 848 I 5051 1.68 
6.1 I 660 I 14.1 I 8471 5111 1.66 
9.11 6971 13.8 I 8471 508 I 1.67 

12.9 I 736 I 12.21 843 I 490 I 1.72 
18.3 I 7761 10.2 I 8431 499 I 1.69 
24.4 I 814 I 9.2 I 843 I 506 I 1.67 
30.5 I 856 I 8.0 I 851 I 499 I 1.71 

Average =! I I 846 I 503 I 1.68 

Velocity Profile Data 
Run M11 Sinusoidal Hill: 1:10 Slope: 60' Trees: Too Cut 
:::ttt.tt'"~-~,, :t:::::Y~!9£i~,' _::tt9~~9~f#.nt::· :::::::::¥!J~'w:: :m:t¥!~99:it>':, ' :::::J¥!~99~, 

1.::1:,,:::::::.n:·:.:::.rd!m : :::1:1:11 :.11:::-m::b~'::: 11:1·.11.':jl~:~~:: :::·.~~~~f -:: ::::: ::'i::re~~r:: ·:':.::::.:::::::·.::::~~~~~!: 
1.2 480 20.6 851 506 1.68 
2.41 5541 19.2 I 848 I 5041 1.68 
3.71 603 I 17.21 851 I 504 I 1.69 
4.9 I 615 I 15.51 851 I 508 I 1.67 
6.11 653 I 15.0 I 8471 496 I 1.71 
9.11 698 I 13.51 8491 5071 1.67 

12.9 I 721 I 12.3 I 849 I 499 I 1.70 
18.3 I 769 I 10.71 8471 5021 1.69 
24.41 820 I 9.21 852 I 492 I 1.73 
30.5 I 856 I 8.2 I 854 I 503 I 1.70 

Average =I I I 850 I 502 I 1.69 

';t.uU ~el#lie4 4d ~ ~~ -~ St4U ~ 
11/Uul-~ *Ii!~ 4" Autte4u- Sfteeuetatd 

Velocity Profile Data 
Run M10 Sinusoidal Hill: 1:10 Slooe: 60' Trees: -100' Cut 

llJ!llll11!11!1l!lil~li:~i~ 1::11:11111l':li~; 11Jltti~~1&:1 :1111~11:1: 1111:11111:111111-111111:11101{;:; 
:::-:-::::::::ti:i·c-ni· :::::::·>:tc'ffiis·":' r+u>Jnt 016 ·:: :Jt?tcmts··.· . .. ·.·.··r·c:m1s···: :+t'::::::::::::::::.::::::<::::::.:. 

1.2 534 17.4 842 511 1.65 
2.41 592 I 16.41 847 I 5041 1.68 
3.71 624 I 15.3 I 850 I 510 I 1.66 
4.91 633 I 15.11 850 I 499 I 1.70 
6.11 6571 14.5 I 850 I 508 I 1.67 
9.11 701 I 13.41 8511 4971 1.71 

12.9 I . 726 I 12.51 847 I 5071 1.67 
18.3 I 782 I 10.4 I 850 I 503 I 1.69 
24.4 I 817 I 9.61 849 I 5021 1.69 
30.5 I 860 I 8.31 858 I 503 I 1.71 

Average =I I I 849 I 504 I 1.68 

Velocity Profile Data 
Run M12 Sinusoidal Hill: 1:10 Slooe: 60' Trees: No Cut 
::iI:m:H!~ijtjJ rn::::::Y!J~'fi'::: ff9t~.4:~,m:: :JI:Y!:l.~ltt::: {::fy,,~9,~H~:: )f:\':!IP#ll,t, 
::j.::·:·I--111 .. !:!:!:!r~:ffim: ::::·:1:·::.t:rn~1~::i :::r.m~~~~~ll 11·1.1~~-::1 :1:1.·.::.:~;~·: :1,:·,,1::·:. _:::::·::::1~~: 

1.2 
2.41 4141 28.3 I 854 I 5041 1.69 
3.71 5771 18.5 I 856 I 500 I 1.71 
4.9 I 635 I 15.21 853 I 498 I 1.71 
6.11 656 I 14.6 I 852 I 493 I 1.73 
9.11 699 I 13.41 856 I 503 I 1.70 

12.9 I 734 I 12.31 853 I 495 I 1.72 
18.31 7801 10.61 8571 4991 1.72 
24.41 820 I 9.11 856 I 4871 1.76 
30.5 I 859 I 7.8 I 861 I 502 I 1.72 

Average =I I I 855 I 498 I 1.72 

TABLE 53 Model Ridge Test Data; Sinusoidal Shape, 1:10 Slope, 60' Trees 
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USWP Task 2 Test Results 
USW_VEL1.WK3 Sheet H: 

M Series Tests 
02118/93 

Velocity Profile Comparisons 
Sinusoidal Hill: 1 :10 Slooe: 20' Tree Tests 

:::1·::: ·::.:1:1:::·.·.:i~D.~ :::·:: .·:8~'*1:::::::1::10;.:.:::·:.:.10~•:::::.·::!:·±~1~: 
:::::{::{::::::::::::::::::;:;:::::::::::: )/:M01/ fUlf ::M02}~100l.:: =:::::::MO~Acr ::: ?\M04\ ri(): 

0.04 0.68 0.67 0.58 
0.081 0.75 I 0.731 0.71 I 0.69 
0.121 0.78 I 0.76 I 0.75 I 0.76 
0.161 o.801 o.78 I o.n 1 o.n 
0.20 I 0.81 I 0.79 I 0.78 I 0.80 
0.30 I 0.83 I 0.84 I 0.82 I 0.84 
0.42 I 0.87 I 0.88 I 0.86 I 0.87 
0.60 I 0.92 I 0.92 I 0.91 I 0.92 
0.80 I 0.96 I 0.96 I 0.96 I 0.97 
1.00 I 1.00 I 1.00 I 1.00 I 1.00 

849 839 856 862 
505 497 504 507 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1: 10 Slope; 20' Tree Tests 
M Series Tests 

1.00 ,--,---.------.---..., 

0.90 1--------------1------1 

~::;.. -= I I 0 I~ 00.80 I ~ 
Ci) 
> 
-g 0.70 
.~ 

m L __ _j_~-J.-----------1------------r-------1 E 0.60 .... 
0 z 

o.so 1--------------1------1 

0.40 '-----~----'--------'------' 
0 0.1 0.2 0.3 

Normalized Height 
-a-M01_full .._M02_-100' 
,..._M03_top -a-M04_no 

0.4 

Velocity Profile Comparisons 
Sinusoidal Hill: 1 :10 Slooe: 40' Tree Tests 

:.:.:i:i:.:1.·:·:11·! .. ll~#.l~~ :::::::1:1».#@.il ::111:· .. 0;;~: ·:.:·:·:.i)~~:: 1:1·:.!:·]~~~1 
::::=:::::::::::::::::::;::::::::::::;:::;::::::: ::::;:::M05?fUU : ::M06?~100.,: :::::::M07\ fo . ·-:: :\:;:::Mo8:::=no: 

0.04 0.66 0.64 0.58 
0.08 I o. 73 I o. 70 I 0.67 I 0.53 
0.12 I 0.751 0.741 0.71 I 0.69 
0.161 o.n 1 o.76 I o.74 1 o.75 
0.20 I 0.80 I 0.781 o.n I 0.78 
0.30 I 0.83 I 0.82 I 0.80 I 0.83 
0.42 I 0.87 I 0.87 I 0.86 I 0.86 
0.60 I 0.91 I 0.90 I 0.90 I 0.91 
0.80 I 0.96 I 0.96 I 0.96 I 0.96 
1.00 I 1.00 I 1.00 I 1.00 I 1.00 

848 848 834 861 
507 503 495 505 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1: 10 Slope; 40' Tree Tests 
M Series Tests 1.00,---.------r-----.--------. 

0.90 1--------------1------1 

:5 ,..m ---:::;;:~~ .......--- I O 0.80 I I 
Qi 

> L---4~~+~1~~ -g 0.70 
.~ m 
E o.60 
0 z 

o.so 1--------------1------1 

0.40 ~--~--~---~--~ 
0 0.1 0.2 0.3 

Normalized Height 
.... MOS_full .... M06_-100' 
,..._M07 _top -a-MOB_no 

0.4 

TABLE54 Model Ridge Velocity Profile Test Results; Sinusoidal Shape, 1: 10 Slope 

Velocity Profile Comparisons 
Sinusoidal Hill: 1 :10 Slooe: 60' Tree Tests 

:~::::1·:.1::::::·:::.1».11 ·:::1:.1111.1 ::.1:.:1:rwt~:1 :::1:·::.rm 1 :1·::1··:0;.a1 
:;:::::;:::::;::::::::::::::::;::::::;:;:::::::=:: :;:::::M09/ fiil[ :=M10/~100t :::/M11} fo .. ··:: :::;::::::M12::::t10 

0.04 0.68 0.63 0.56 
0.08 I 0.71 I 0.70 I 0.651 0.48 
0.12 I 0.741 0.73 I 0.711 0.67 
0.16 1 o.761 o.741 o.n 1 o.74 
0.20 1 o.78 I o.n 1 o.n 1 o.n 
0.30 I 0.82 I 0.82 I 0.82 I 0.82 
0.42 I 0.87 I 0.86 I 0.85 I 0.86 
0.60 I 0.92 I 0.92 I 0.91 I 0.91 
0.80 I 0.97 I 0.96 I 0.96 I 0.96 
1.00 I 1.01 I 1.00 I 1.00 I 1.00 

846 849 850 855 
503 504 502 498 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; 1: 10 Slope; 60' Tree Tests 
M Series Tests 

1.00 ....------....------....------....-------, 

0.90 i-----i-----i-----t-------1 

~ ~1 I 'o I~ 0 0.80 I I 
Ci) 
> 
-g 0.70 
.t::! m e 0.60 
0 z 

o.so 1-----+-1-----1------1------1 

0.40 '----L-----'-----'------' 

0 0.1 0.2 0.3 
Normalized Height 

...... M09 _full _.. M10 _-100' 

..... M11_top -a-M12 no 

0.4 

Page T54 



';~ z>,,,~-(U 4#U(, ~ .L~ -~ St4U ~ 
1(/Uuf, ~ 'it!~ 4#UI, AUla4tto# ~ee/Alld/4 

USWP Task 2 Test Results 
USW_VEL2.WK3 Sheet H: 

M Series Tests 
11/06/92 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1:10 Slooe: 20' Tree Tests 

1 ·t2:1::·.:·.:~~~ :::.·.:jimi·ii::::: .. ::1:%ili];tWi·! ::.:.·ii:!ili]~tWi.!i ::· .. \.~:0ili0::~j 
1::.:::::::::::::::::::::t::/:::r:::: ::O::Jjjo1<:rom ::Mo2x~1oof f Jiio3::t6 ··::::: :::::rMo4::0:ti6 

0.04 15.4 16.1 19.9 
0.08 I 14.1 I 14.4 I 15.3 I 16.0 
0.12 I 13.3 I 14.3 I 13.9 I 14.0 
0.16 I 13.6 I 13.71 14.0 I 13.2 
0.20 I 13.3 I 13.6 I 14.1 I 13.3 
0.30 I 12.51 12.4 I 12.6 I 12.3 
0.42 I 11.5 I 11.3 I 12.1 I 11.4 
0.60 I 10.3 I 10.6 I 10.2 I 10.3 
0.80 I 9.21 9.11 9.0 I 8.9 
1.00 I 7.81 7.71 7.6 I 8.0 

849 839 856 862 
505 497 504 507 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; I: I 0 Slope; 20' Tree Tests 
M Series Tests 

30.00 

_2s.oo 
'#. ........ 
~20.00 
fl) 
c .s .E lS.00 
c: 

C1> 
"5 10.00 .c ..... ::s 
t- S.00 

0.00 

~ 
~~ .,... . 

- ~ 

0 0.1 0.2 0.3 
Normalized Height 

_.M01_full ..-M02_-100' 
..._M03_top -e-M04_no 

-

0.4 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1 :10 Slooe: 40' Tree Tests 

;:.:::1.[t~1·:::::::::.i1rm~ :_::1::i1:r:1·~%i:: 1·1:::111ilijl{~i: l.11 .. :11ilisr,{~i.: ::::: .. 101·~1: 
••• , ...... ··.:.::::::•-=-=:::=::: ·:·:::-- ··: ::::::•:Mos::::rou ::Mos·•::~100~: •tM01::::to· ····::::::::::Moe ::nc>' 

0.04 16.3 16.8 20.4 
0.081 15.1 I 15.41 16.9 I 26.4 
0.121 14.21 15.1 I 15.5 I 17.0 
0.16 I 14.5 I 14.9 I 15.1 I 14.7 
0.20 I 14.4 I 14.71 14.8 I 13.7 
0.30 I 13.3 I 12.9 I 13.9 I 12.9 
0.42 I 12.41 12.0 I 11.71 11.9 
0.60 I 10.5 I 11.21 11.0 I 10.8 
0.80 I 9.2 I 9.4 I 9.4 I 9.0 
1.00 I 8.51 8.31 7.81 8.3 

848 848 834 861 
507 503 495 505 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; I: I 0 Slope; 40' Tree Tests 
M Series Tests 

30.00 

_2s.oo 
'#. ........ 
~20.00 
fl) c s 
.E lS.00 -c 

C1> 
"5 10.00 .c ..... ::s 
t- S.00 

0.00 

~ 

\ 
.... \ 

~ ~ .. -

0 0.1 0.2 0.3 
Normalized Height 

...... MOS_full _..M06_-100' 
-.-M07 _top -e-M08_no 

-

0.4 

TABLE55 Model Ridge Turbulence Profile Test Results; Sinusoidal Shape, 1: 10 Slope 

Turbulent Intensity Profile Comparisons 
Sinusoidal Hill: 1:10 Slooe: 60' Tree Tests 

l:11:1·.l :::1:1.1:1·:.::11 .::1·:1~0~~~j·i ~:~@0B't~i: ·i:!!l·ji~j·(~~: ::.:.:.jj~j·&.ii 
•.;.:::;:. •••• :.::···:.·.:.:.: ••• : ... -.:::::;:::: :::::::Mo9t fUU:: ::M10•N100~: : ::::;:•Mn::::to··: ::::::::::M12:::no 

0.04 16.1 17.4 20.6 
0.08 I 14.5 I 16.4 I 19.2 I 28.3 
0.12 I 15.0 I 15.3 I 17.21 18.5 
0.16 I 14.7 I 15.1 I 15.51 15.2 
0.20 I 14.1 I 14.51 15.0 I 14.6 
0.30 I 13.8 I 13.4 I 13.5 I 13.4 
0.42 I 12.2 I 12.5 I 12.3 I 12.3 
0.60 I 10.2 I 10.4 I 10.7 I 10.6 
0.80 I 9.21 9.61 9.21 9.1 
1.00 I 8.0 I 8.31 8.21 7.8 

846 849 850 855 
503 504 502 498 

30.5 30.5 30.5 30.5 

Sinusoidal Hill; I: I 0 Slope; 60' Tree Tests 
M Series Tests 

30.00 

_2s.oo 
'#. ........ 
~20.00 
fl) c s 
.E lS.00 -c 

C1> 
"5 10.00 .c ..... ::s 
t- S.00 

0.00 

\ 
' 

...... \ 
~ 

~ 0 --

0 0.1 0.2 0.3 
Normalized Height 

.... M09_full ..-M10_-100' 
-.-M11_top -e-M12_no 

-

0.4 
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USWP Task 2 Test Results 
USW_VEL3.WK3 SheetA: 02118193 

N I" dV I orma 1ze e oc1t11 T R est esuts 
:::::=::::rtµo. :::::::::::::tJ~.iR >:O:::J1Ut ::::;:;J.,~: : Qh~~l'.C.~::::: ·:-:-:-:·:-:·:->:· ::;:::::;:::::;:::::::;=::::Measurement HeiahtAbOvtflhe Hm:c:res.t:::::::::::::::::::::::::::::=:::::::::::::::'::::::::::::::: :/l.!P.Wi.M/ JW~§l~Mt :·:'::: ... :'II~ i:::::~~!fl: )$.1.9.P.•: I~~~:: ::'·:-:::::.::,Im~.: :: :::, :.:::.~~:: ::::::::::::::so:: ::::::::::120: ::::::::.:~1'®·· tt:ao~t <>~®:: ::,:·::::~· : ::I::::~\,.· ::::::::::eoo:: ·,::::~:~,\,· :~~~~~~ :!!:~~~~;: :::::::::::::::::::::::::::::::::: :~:~:~:~:~:~:~:~:~:~:~:i: ?tAhf ttJltf )(]hf :>:>Jttf )\dfit 

F01 Triana 1:2 20 full 0.70 0.71 0.73 0.75 0.78 0.82 0.86 0.91 0.96 1.00 514 864 
F02 Triana 1:2 20 -100' 0.70 0.73 0.74 0.76 0.78 0.82 0.86 0.91 0.96 1.00 514 867 
F03 Triana 1:2 20 top 0.73 0.75 0.76 0.79 0.80 0.83 0.88 0.91 0.97 1.01 517 877 
F04 Triana 1:2 20 no 0.57 0.74 0.76 0.77 0.78 0.82 0.86 0.91 0.96 1.00 516 878 
FOS Triana 1:2 40 full 0.68 0.70 0.72 0.76 0.76 0.82 0.86 0.91 0.96 1.00 516 870 
F06 Triana 1:2 40 -100' 0.68 0.71 0.73 0.75 0.77 0.82 0.85 0.91 0.96 1.00 508 860 
F07 Triana 1:2 40 top 0.67 0.72 0.74 0.77 0.78 0.82 0.86 0.91 0.96 1.00 516 873 
F08 Triana 1:2 40 no 0.70 0.72 0.75 0.77 0.81 0.85 0.91 0.96 1.01 517 872 
F09 Triana 1:2 60 full 0.67 0.69 0.71 0.74 0.76 0.82 0.86 0.91 0.96 1.00 508 859 
F10 Triana 1:2 60 -100' 0.67 0.70 0.72 0.75 0.77 0.81 0.86 0.91 0.97 1.00 508 857 
F11 Triana 1:2 60 top 0.65 0.70 0.73 0.76 0.79 0.82 0.87 0.91 0.97 1.00 509 862 
F12 Triana 1-2 60 no 0.68 0 71 0.74 0.76 0.81 0.86 0.91 0.96 1.00 510 864 
G01 Triana 1:3 20 full 0.74 0.75 0.76 0.79 0.78 0.83 0.87 0.91 0.96 1.01 510 857 
G02 Triana 1:3 20 -100' 0.75 0.77 0.78 0.79 0.82 0.84 0.88 0.92 0.97 1.01 509 857 
G03 Triana 1:3 20 top 0.76 0.77 0.79 0.80 0.81 0.85 0.88 0.92 0.97 1.01 514 867 
G04 Triana 1:3 20 no 0.70 0.75 0.77 0.78 0.80 0.84 0.87 0.92 0.97 1 01 510 866 
GOS Triana 1:3 40 full 0.73 0.74 0.75 0.77 0.80 0.83 0.87 0.91 0.97 1.01 507 860 
G06 Triana 1:3 40 -100' 0.74 0.77 0.77 0.79 0.81 0.85 0.88 0.93 0.98 1.02 504 855 
G07 Triana 1:3 40 top 0.70 0.75 0.77 0.80 0.80 0.85 0.88 0.93 0.98 1.01 498 851 
GOS Triana 1·3 40 no 0.72 0.74 0.76 0.79 0.83 0.88 0.92 0.98 1.01 501 851 
G09 Triana 1:3 60 full 0.71 0.71 0.73 0.77 0.7S O.S2 0.87 0.91 0.97 1.01 506 859 
G10 Triana 1:3 60 -100' 0.72 0.75 0.77 0.80 0.83 0.87 0.92 0.96 1.00 507 861 
G11 Triana 1:3 60 top 0.67 0.72 0.74 0.76 0.79 0.82 0.87 0.91 0.96 1.00 501 855 
G12 Triana 1·3 60 no 0.69 0.73 0.74 0.77 0.81 0.86 0.91 0.96 1.00 502 856 
H01 Triana 1:5 20 full 0.79 0.79 0.80 0.82 0.83 O.S7 0.88 0.92 0.97 1.00 505 854 
H02 Triana 1:5 20 -100' 0.76 0.79 0.80 0.81 0.83 O.S5 0.88 0.92 0.97 1.01 504 S4S 
H03 Triana 1:5 20 toe 0.71 0.76 0.77 0.79 0.80 0.85 0.88 0.92 0.97 1.00 509 864 
H04 Triana 1:5 20 no 0.63 0.75 0.76 0.79 0.80 0.83 0.88 0.92 0.96 1.00 506 861 
HOS Triana 1:5 40 full 0.77 0.77 0.78 0.79 0.81 0.85 0.87 0.92 0.96 1.00 501 844 
H06 Triana 1:5 40 -100' 0.74 0.76 0.77 0.80 0.80 0.83 0.86 0.91 0.95 1.00 508 861 
H07 Triana 1:5 40 top 0.62 0.72 0.75 0.77 0.79 0.81 0.87 0.91 0.96 1.00 502 856 
HOS Triana 1:5 40 no 0.70 0.75 0.77 0.80 0.84 0.87 0.92 0.97 1.00 496 853 
H09 Triana 1:5 60 full 0.72 0.75 0.78 0.78 o.so 0.84 0.88 0.92 0.96 1.01 505 858 
H10 Triana 1:5 60 -100' 0.72 0.73 0.76 0.7S 0.79 0.82 O.S6 0.91 0.96 1.00 504 855 
H11 Triana 1:5 60 top 0.62 0.69 0.73 0.75 0.76 0.80 0.87 0.91 0.96 1.00 505 851 
H12 Triana 1:5 60 no 0.69 0.74 0.76 0.77 0.83 O.S6 0.91 0.97 1.00 497 846 

101 Triana 1:10 20 full 0.75 0.78 0.79 0.79 o.so 0.84 0.87 0.91 0.96 1.00 510 854 
I02 Triana 1:10 20 -100' 0.72 0.75 0.78 0.79 0.81 0.84 0.87 0.92 0.96 1.00 510 852 
103 Triana 1:10 20 top 0.62 0.72 0.75 0.76 0.79 0.82 0.86 0.91 0.96 1.00 509 862 
104 Triana 1:10 20 no 0.51 0.72 0.76 0.79 0.79 0.84 0.86 0.91 0.96 1.00 506 S57 
IOS Triana 1:10 40 full 0.72 0.76 0.77 0.78 0.80 0.83 0.88 0.93 0.97 1.01 504 856 
106 Triana 1:10 40 -100' 0.71 0.73 0.76 0.7S 0.79 0.84 0.88 0.92 0.97 1.01 506 860 
107 Triana 1:10 40 top 0.57 0.66 0.72 0.75 0.76 0.82 0.87 0.91 0.97 1.01 499 847 
108 Triana 1:10 40 no 0.65 0.73 0.77 0.79 0.84 0.88 0.93 0.97 1.01 505 856 
109 Triana 1:10 60 full 0.72 0.74 0.76 0.77 0.79 0.83 0.86 0.92 0.97 1.01 504 857 
110 Triana 1:10 60 -100' 0.69 0.72 0.73 0.77 0.77 0.82 0.87 0.92 0.97 1.01 504 849 
111 Triana 1:10 60 top 0.57 0.65 0.71 0.73 0.76 O.S1 0.85 0.91 0.97 1.01 500 844 
112 Triana 1:10 60 no 0.59 0.70 0.76 0.78 0.82 0.87 0.92 0.97 1.01 508 866 

TABLE 56 Model Rid'ie Normalized Velocity Profile Comparisons; Trian'iular Shape 
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USWP Task 2 Test Results 
USW_VEL3.WK3 SheetA: 02/18193 

Normalized Velocit11 Test Results 

J01 Sine 1:2 20 full 
J02 Sine 1:2 20 -100' 
J03 Sine 1:2 20 top 
J04 Sine 1:2 20 no 
JCS Sine 1:2 40 full 
JOG Sine 1:2 40 -100' 
J07 Sine 1:2 40 too 
J08 Sine 1:2 40 no 
J09 Sine 1:2 60 full 
J10 Sine 1:2 60 -100' 
J11 Sine 1:2 60 too 
J12 Sine 1:2 60 no 
K01 Sine 1:3 20 full 
K02 Sine 1:3 20 -100' 
K03 Sine 1:3 20 top 
K04 Sine 1:3 20 no 
KOS Sine 1:3 40 full 
K06 Sine 1:3 40 -100' 
K07 Sine 1:3 40 top 
KOS Sine 1:3 40 no 
K09 Sine 1:3 60 full 
K10 Sine 1:3 60 -100' 
K11 Sine 1:3 60 too 
K12 Sine 1:3 60 no 
L01 Sine 1:5 20 full 
L02 Sine 1:5 20 -100' 
L03 Sine 1:5 20 top 
L04 Sine 1:5 20 no 
LOS Sine 1:5 40 full 
L06 Sine 1:5 40 -100' 
L07 Sine 1:5 40 top 
LOS Sine 1:5 40 no 
L09 Sine 1:5 60 full 
L10 Sine 1:5 60 -100' 
L11 Sine 1:5 60 too 
L12 Sine 1·5 60 no 

M01 Sine 1:10 20 full 
M02 Sine 1:10 20 -100' 
M03 Sine 1:10 20 top 
M04 Sine 1:10 20 no 
MOS Sine 1:10 40 full 
M06 Sine 1:10 40 -100' 
M07 Sine 1:10 40 too 
MOS Sine 1:10 40 no 
M09 Sine 1:10 60 full 
M10 Sine 1:10 60 -100' 
M11 Sine 1:10 60 top 
M12 Sine 1:10 60 no 

C01 No Hill 0 all 
C02 NoHill 0 all 
C03 No Hill 20 no 
C04 No Hill 40 no 
COS No Hill 60 no 

Note: Run C01 was at - 200 cm upwind 

~~-It~~ euut. ~ ~ -~ St4u, U,,~fPf 
~~ ~ :E:~ euut. .l'/p{dtedtto# Spe~Udt4 

0.79 0.78 0.79 0.80 0.81 0.83 0.88 0.92 0.97 1.00 500 
0.76 0.79 0.79 0.80 0.80 0.84 0.87 0.92 0.97 1.00 507 
0.11 0.18 0.79 0.81 0.83 0.85 0.89 0.93 0.97 1.01 50S 
o.n o.76 0.11 o.1s o.80 o.84 o.86 0.91 0.97 1.00 506 
0.76 0.75 0.11 0.18 0.81 o.84 o.87 0.92 0.97 1.01 510 
0.75 0.77 0.78 0.79 0.81 0.84 0.87 0.93 0.97 1.01 512 
0.68 0.74 0.11 0.18 0.81 o.84 o.88 0.92 0.97 1.01 509 

0.73 0.74 0.76 0.78 O.S1 0.85 0.91 0.97 1.01 501 
0.75 0.75 0.76 0.7S 0.79 0.82 0.87 0.92 0.96 1.00 502 
0.76 0.77 0. 77 0. 79 o.so 0.84 0.88 0.93 0.97 1.01 502 
0.63 0.73 0.76 0.77 0.79 0.83 0.87 0.91 0.96 1.01 496 

0.71 0.73 0.75 0.76 0.82 0.87 0.91 0.96 1.00 496 
0.77 0.80 0.80 0.82 O.S2 O.S5 0.87 0.91 0.97 1.01 506 
0.83 0.83 0.83 0.83 0.83 0.86 0.90 0.93 0.97 1.00 511 
0.74 0.79 0.79 0.80 0.83 0.84 0.88 0.92 0.96 1.00 50S 
0.55 0.7S 0.79 0.80 0.81 0.84 O.S6 0.91 0.96 0.99 517 
0.75 0.75 0.7S 0.79 O.S1 0.84 0.88 0.92 0.97 1.01 505 
0.78 0.79 O.S1 O.S2 O.S2 0.85 0.88 0.93 0.97 1.01 501 
0.60 0.75 0.77 0.79 o.so 0.83 0.87 0.92 0.97 1.00 507 

0.67 0.74 0.76 o.so 0.82 0.87 0.92 0.96 1.00 502 
0.74 0.75 0.75 0.77 0.80 0.84 O.S7 0.91 0.96 1.00 504 
0.77 0.77 0.78 0.80 0.81 O.S6 0.88 0.92 0.97 1.01 496 
0.57 0.74 0.75 0.78 0.79 0.83 0.86 0.92 0.96 1.00 520 

0.50 0 74 0.77 0.78 0.83 086 0.92 0.96 1.00 503 
0.77 0.80 o.so 0.81 0.83 0.85 0.88 0.92 0.96 1.00 508 
0.76 0.78 0.81 O.S1 0.84 0.86 0.89 0.92 0.97 1.01 515 
0.71 0.78 0. 78 0.81 O.S2 0.85 0.87 0.92 0.96 1.00 496 
0.58 0.78 0.79 o.so 0.82 0.85 0.89 0.92 0.97 1.00 501 
0.74 0.77 0. 78 o.so 0.80 0.83 O.S7 0.92 0.95 1.00 508 
0.73 0.76 0. 78 0.80 0.81 0.85 o.ss 0.92 0.97 1.00 510 
0.65 0.73 0.76 0.79 0.79 0.83 O.S7 0.92 0.96 1.00 500 

0.70 0.78 0.80 0.79 0.84 0.87 0.92 0.96 0.99 499 
0.72 0.75 0. 77 0. 78 0. 79 0.83 0.86 0.91 0.95 0.99 508 
0.70 0.75 0.78 0.79 0.82 0.84 0.87 0.92 0.96 1.00 508 
0.63 0.71 0.75 0.77 0.80 0.83 0.87 0.91 0.96 1.00 506 

0.58 0 75 0.79 0.80 0.84 0.87 0.92 0.97 1.00 492 
0.68 0.75 0.78 0.80 0.81 0.83 O.S7 0.92 0.96 1.00 505 
0.67 0.73 0.76 0.78 0.79 0.84 0.88 0.92 0.96 1.00 497 
0.58 0.71 0.75 0.77 0.78 0.82 0.86 0.91 0.96 1.00 504 

0.69 0.76 0.77 0.80 0.84 O.S7 0.92 0.97 1.00 507 
0.66 0.73 0.75 0.77 o.so 0.83 0.87 0.91 0.96 1.00 507 
0.64 0.70 0.74 0.76 0.78 0.82 0.87 0.90 0.96 1.00 503 
0.58 0.67 0.71 0.74 0.77 0.80 O.S6 0.90 0.96 1.00 495 

0.53 0.69 0.75 0.7S 0.83 O.S6 0.91 0.96 1.00 505 
0.68 0.71 0.74 0.76 0.78 O.S2 O.S7 0.92 0.97 1.01 503 
0.63 0.70 0.73 0.74 0.77 0.82 O.S6 0.92 0.96 1.00 504 
0.56 0.65 0.71 0.72 0.77 O.S2 O.S5 0.91 0.96 1.00 502 

0.48 0.67 0.74 0.77 0.82 0.86 0.91 0.96 1.00 498 
Average (all tests) = 506 

0.46 0.54 0.62 0.65 0. 72 0.80 O.S7 0.94 1.00 530 
0.56 0.63 0.66 0.69 0.71 0.77 O.S1 O.S9 0.95 1.00 521 
0.35 0.51 0.59 0.65 0.68 0.74 O.S1 0.88 0.95 1.00 510 

0.40 0.52 0.59 0.64 0. 73 o.so O.S7 0.95 0.99 498 
0.34 0.47 0.56 0.62 0.71 0.79 O.SS 0.94 1.01 518 

TABLE 57 Model Rid'ie Normalized Velocity Profile Comparisons; Sinusoidal Shape 

Page T57 

843 
S55 
S59 
S57 
S65 
864 
S58 
854 
S53 
S53 
847 
S51 
847 
S59 
S53 
S69 
S54 
S48 
S60 
S53 
S44 
S3S 
S82 
853 
850 
S63 
841 
852 
850 
S57 
S47 
845 
851 
857 
854 
S44 
849 
839 
856 
862 
S48 
S48 
834 
861 
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~ Zl,111~-.ted 4" ~ ~ -~ St4te ~ddf/ 
1"'1#4! ~ 11!!~ 4" Aft~Uo# ~eetd(f,dt4. 

Fractional Speedup Factor Test Results (percent values) 

F01 Triana 1 :2 20 full 117 47 32 24 22 17 13 10 8 
F02 Triana 1 :2 20 -100' 11S 52 34 26 22 17 13 10 8 
F03 Triana 1 :2 20 top 127 57 39 31 26 19 16 11 9 
F04 Triano 1 :2 ?O no n 55 38 2S 23 19 15 12 9 
FOS Triana 1 :2 40 full 83 45 37 25 19 14 11 8 
FOO Triana 1 :2 40 -100' 86 48 35 27 19 13 11 8 
F07 Triana 1 :2 40 too 88 50 39 29 19 14 11 8 
FOB Triano 1 '.2 40 no 84 46 27 17 13 11 8 
F09 Triana 1 :2 60 full 114 60 40 31 23 16 10 8 
F10 Triana 1 :2 60 -100' 115 64 41 32 22 15 10 8 
F11 Triana 1 :2 60 top 118 65 43 36 24 1S 10 9 
F12 Triano 1 '.2 60 no 110 B? 39 31 22 16 10 8 
G01 Triana 1 :3 20 full 127 55 37 30 23 19 15 11 8 
G02 Triana 1 :3 20 -100' 130 59 40 30 28 20 16 12 9 
G03 Triana 1 :3 20 top 135 60 43 33 27 22 16 11 9 
G04 Triano 1 :3 20 no 119 57 40 30 27 22 16 12 10 
GOS Triana 1 :3 40 full 94 53 41 32 21 16 12 9 
GOO Triang 1 :3 40 -100' 102 57 43 35 24 1S 14 10 
G07 Triana 1:3 40 top 100 58 47 34 25 1S 15 11 
GOS Triana 1 :3 40 no 89 51 39 31 21 17 14 10 
G09 Triang 1 :3 60 full 122 66 45 35 23 17 11 9 
G10 Triana 1 :3 60 -100' 123 70 45 38 25 1S 12 9 
G11 Triana 1 :3 60 too 123 69 45 37 24 1S 12 10 
G12 Triana 1 :3 60 no 116 66 41 34 23 16 11 9 
H01 Triana 1 :5 20 full 146 64 45 36 31 25 16 12 10 
H02 Triana 1 :5 20 -100' 135 65 44 33 30 21 16 12 9 
H03 Triana 1 :5 20 top 122 60 40 32 27 22 16 12 9 
H04 Triano 1 :5 20 no 98 57 39 31 27 20 17 12 9 
HOS Triana 1 :5 40 full 101 57 43 33 23 15 12 7 
HOO Triana 1 :5 40 -100' 100 56 45 33 21 15 12 7 
H07 Triana 1 :5 40 top 91 54 40 31 20 17 13 9 
HOS Triana 1 :5 40 no 86 55 42 34 24 1S 14 11 
H09 Triana 1 :5 60 full 134 76 49 39 26 19 11 9 
H10 Triang 1:5 60 -100' 127 73 47 38 23 16 11 9 
H11 Triana 1 :5 60 top 114 65 42 31 20 16 10 8 
H12 Triana 1 :5 60 no 115 69 44 35 25 16 11 10 

101 Triana 1:10 20 full 130 60 42 30 25 19 14 10 7 
102 Triang 1:10 20 -100' 122 54 40 29 26 19 13 11 8 
103 Triang 1:10 20 top 92 50 36 26 24 1S 14 10 8 
104 Triano 1 : 10 20 no 59 50 3Q 31 25 21 14 11 9 
IOS Triana 1:10 40 full 100 57 43 32 22 1S 14 9 
100 Triana 1 :10 40 -100' 93 55 42 31 22 1S 14 10 
107 Triana 1:10 40 top 74 45 37 26 20 16 12 9 
IOS Triano 1 ·10 40 no 72 49 40 31 17 14 9 
109 Triana 1:10 60 full 130 72 47 37 25 16 12 10 
110 Triana 1:10 60 -100' 122 66 44 33 23 17 12 9 
111 Triana 1:10 60 top 101 60 38 31 22 15 10 9 
112 Triano 1:10 60 no S5 61 45 36 24 18 13 10 

TABLE 58 Model Ridge Fractional Speed Up Profile Comparisons; Trian'iular Shape 
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USWP Task 2 Test Results 
USW_VEL3.WK3 Sheet B: 02/18193 

Fractional Speedup Factor Test Results (percent values) 

J01 Sine 1:2 20 full 144 63 43 32 2B 19 15 11 9 7 
J02 Sine 1:2 20 -100' 135 63 42 32 26 20 15 11 9 7 
J03 Sine 1:2 20 too 137 63 44 34 30 23 17 13 10 7 
J04 Sine 1:2 ?O no 1~ 59 40 26 21 15 11 10 7 
J05 Sine 1:2 40 full 9B 57 42 34 23 16 13 9 B 
JOG Sine 1:2 40 -100' 102 57 43 33 21 15 13 s 7 
J07 Sine 1:2 40 too 94 55 41 33 22 16 12 s s 
JOB Sine 1'.2 40 no 94 51 38 30 19 14 12 9 9 
J09 Sine 1:2 60 full 134 73 47 38 25 18 12 9 6 
J10 Sine 1:2 60 -100' 140 75 50 39 26 19 13 10 7 
J11 Sine 1:2 60 too 129 73 47 38 27 19 11 10 8 
J12 Sine 1:2 60 no 124 69 43 33 25 1S 12 10 8 
K01 Sine 1:3 20 full 138 65 43 35 2S 21 14 10 s 6 
K02 Sine 1:3 20 -100' 156 72 49 37 30 22 1B 13 9 6 
K03 Sine 1:3 20 too 12S 64 43 32 30 20 16 11 8 6 
K04 Sine 1:3 no 71 61 A? 32 27 20 13 11 7 5 
K05 Sine 1:3 40 full 9B 58 44 33 22 17 12 s 8 
K06 Sine 1:3 40 -100' 109 65 49 35 24 17 14 9 8 
KO? Sine 1:3 40 too 97 56 43 33 22 17 13 9 s 
KOS Sine 1:3 40 no 76 51 39 32 20 16 13 s 7 
K09 Sine 1:3 60 full 129 69 43 36 26 16 9 7 5 
K10 Sine 1:3 60 -100' 139 76 50 40 29 1B 12 9 7 
K11 Sine 1:3 60 top 130 71 47 37 26 16 12 8 6 
K12 Sine 1:3 60 no 55 69 45 35 25 16 12 9 6 
L01 Sine 1:5 20 full 136 65 43 33 29 21 16 11 7 5 
L02 Sine 1:5 20 -100' 135 62 45 33 31 22 17 11 9 6 
L03 Sine 1:5 20 too 121 62 42 34 30 22 16 12 9 7 
L04 Sine 1:5 20 no B2 63 43 33 30 23 1B 12 10 7 
L05 Sine 1:5 40 full 99 56 42 30 19 14 11 6 5 
LOG Sine 1:5 40 -100' 97 58 44 33 23 17 12 s 7 
L07 Sine 1:5 40 too 93 53 43 31 22 16 12 8 7 
LOS Sine 1:5 40 no 84 58 45 31 22 16 13 s 6 
LOS Sine 1:5 60 full 131 72 47 35 .24 15 9 7 4 
L10 Sine 1:5 60 -100' 132 75 48 41 26 17 11 s 6 
L11 Sine 1:5 60 too 119 70 45 3S 24 17 10 s 6 
L12 Sine 1:5 60 no 83 72 50 40 28 19 13 11 s 

M01 Sine 1:10 20 full 110 55 41 31 26 19 15 11 s 6 
M02 Sine 1:10 20 -100' 108 52 38 29 25 21 17 12 9 7 
M03 Sine 1:10 20 too 82 49 37 28 24 19 15 12 9 7 
M04 Sine 1:10 20 no 46 29 27 22 16 12 10 s 
M05 Sine 1:10 40 full B9 51 38 30 19 14 10 7 6 
MOG Sine 1:10 40 -100' 84 49 37 29 20 15 10 8 7 
MO? Sine 1:10 40 too 76 44 34 27 16 14 10 7 7 
MOB Sine 1:10 40 no 41 41 37 30 22 15 13 s 7 
M09 Sine 1:10 60 full 120 66 43 34 23 17 11 s 6 
M10 Sine 1:10 60 -100' 115 66 40 33 23 15 11 B 6 
M11 Sine 1:10 60 too 102 61 36 33 24 14 10 9 6 
M12 Sine 1:10 60 no 52 55 43 35 25 17 12 10 7 

TABLE 59 Model Ridge Fractional Speed Up ProfiJe Comparisons; Sinusoidal Shape 
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USWP Task 2 Test Results 
USW_VEL3.WK3 Sheet E: 02118/93 

Percent Power Decrease Over Full Clearcut Dorion Test Results (Positive values are a power decrease) 

!!ll!Jl!JJ!!l!®.~ lllli :::J@JjJ~~:: t::::rt-.:: ::::c1earcuf <<>:t:ttt?t:t:t:t:t?Measurement:HelahtAbOve:th•fHm:crestttt?t:t<><<>'>t>t 
t!~P:mt i~~~,~~!: :1:1:rn:tt.1P!:: tt:::rnm:: 1::::1::::1.~:: ::1::::a~p:: ::::::::::::::t@P:::: 1:1:::¢.P.Pm 1:::1~P:~:: ::::1::::1.~~:: :rn:::119p::: :11:::•9:9::: lM:P:g~: 

{jf(((~f/ }~{{:~:}~:~:~}~'.~ ~{~f }f~~t~~f}f~~~ ttttttt t?ttttt t:tttttf tt?Jttt tt?Jttt ?t?'lttt :tttffit 'tttiftt: :tttiftf {)(/ftt 

F01 Triana 1:2 20 full 0 0 0 0 0 0 0 0 0 0 
F02 Triang 1:2 20 -100' -1 -10 -5 -4 -0 -1 -1 1 -1 -1 
F03 Triana 1:2 20 top -15 -23 -15 -18 -9 -6 -9 -3 -4 -3 
F04 Triana 1:2 20 no 46 -18 -14 -11 -3 -4 -6 -4 -4 -4 
F05 Triana 1:2 40 full 0 0 0 0 0 0 0 0 0 0 
FOG Triang 1:2 40 -100' -2 -4 -8 2 -4 0 2 -0 -0 -0 
F07 Triana 1:2 40 top 6 -8 -12 -6 -9 0 0 -1 -1 -2 
FOB Triana 1:2 40 no -2 -3 3 -5 4 3 -1 -0 -2 
F09 Triang 1:2 60 full 0 0 0 0 0 0 0 0 0 0 
F10 Triana 1:2 60 -100' 1 -1 -6 -2 -3 3 4 1 -0 2 
F11 Triana 1:2 60 top 11 -5 -8 -7 -11 -3 -4 -0 -2 -0 
F12 Triana 1·2 60 no 6 -3 1 -0 3 0 0 -0 1 
G01 Triana 1:3 20 full 0 0 0 0 0 0 0 0 0 0 
G02 Triang 1:3 20 -100' -4 -9 -7 0 -15 -3 -5 -3 -2 -1 
G03 Triana 1:3 20 top -11 -11 -12 -5 -11 -8 -3 -2 -3 -3 
G04 Triana 1·3 ~ no 10 -4 -6 1 -10 -7 -3 -4 -4 -4 
GOS Triana 1:3 40 full 0 0 0 0 0 0 0 0 0 0 
GOG Triang 1:3 40 -100' -6 -13 -8 -6 -5 -6 -5 -4 -2 -1 
G07 Triana 1:3 40 top 7 -11 -9 -14 -4 -10 -7 -7 -5 -2 
GOB Triana 1·3 40 no 7 4 4 3 0 -4 -4 -2 -0 
G09 Triana 1:3 60 full 0 0 0 0 0 0 0 0 0 0 
G10 Triana 1:3 60 -100' -1 -7 -0 -6 -3 -2 -1 1 1 
G11 Triang 1:3 60 top 14 -2 -6 0 -5 -1 -3 -1 -1 1 
G12 Triana 1·3 60 no 8 0 8 4 0 3 1 -0 2 
H01 Triana 1:5 20 full 0 0 0 0 0 0 0 0 0 0 
H02 Triang 1:5 20 -100' 14 -1 3 5 0 8 1 2 2 1 
H03 Triang 1:5 20 top 27 8 10 8 7 6 1 1 1 -0 
H04 Triana 1:5 20 no 48 13 13 10 8 10 -0 -0 2 1 
HOS Triang 1:5 40 full 0 0 0 0 0 0 0 0 0 0 
HOG Triang 1:5 40 -100' 8 1 3 -3 1 4 2 2 -1 -2 
H07 Triana 1:5 40 top 44 15 6 6 4 7 -5 -1 -5 -5 
HOS Triana 1:5 40 no 21 5 2 -2 -3 -6 -5 -10 -8 
H09 Triang 1:5 60 full 0 0 0 0 0 0 0 0 0 0 
H10 Triana 1:5 60 -100' -0 9 6 3 4 7 6 1 1 2 
H11 Triang 1:5 60 top 38 24 19 13 16 13 6 5 2 2 
H12 Triana 1:5 60 no 23 13 9 9 2 5 0 -2 1 

101 Triana 1:10 20 full 0 0 0 0 0 0 0 0 0 0 
102 Triana 1:10 20 -100' 10 12 5 3 -4 -1 2 -2 -1 1 
103 Triana 1:10 20 toD 42 17 12 9 2 3 1 -1 -2 -2 
104 Triana 1:10 20 no 67 18 7 -2 -1 -3 -0 -3 -5 -4 
105 Triana 1:10 40 full 0 0 0 0 0 0 0 0 0 0 
IOG Triang 1:10 40 -100' 3 10 5 1 2 -2 -0 0 -0 0 
107 Triana 1:10 40 top 50 34 21 11 13 5 5 4 1 1 
108 Triana 1:10 40 no 36 15 6 2 -2 3 0 2 1 
109 Triang 1:10 60 full 0 0 0 0 0 0 0 0 0 0 
110 Triana 1:10 60 -100' 17 10 11 6 8 5 -0 1 2 3 
111 Triana 1:10 60 top 51 33 20 17 12 8 5 5 3 3 
112 Triana 1:10 60 no 48 19 3 2 1 -5 -1 -1 -0 

TABLE 60 Model Rid'ie Percent Power Decrease Profile Comparisons; Trian'iular Shape 
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USWP Task 2 Test Results 
USW_ VEL3.WK3 Sheet E: 02/18193 
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Percent Power Decrease Over Full Clearcut Option Test Results <Positive values are a power decrease) 

J01 Sine 1:2 20 full 0 0 0 0 0 0 0 0 0 
J02 Sine 1:2 20 -100' 11 -1 2 1 4 -3 2 -0 -1 
J03 Sine 1:2 20 top 8 -1 -2 -3 -7 -11 -4 -4 -3 
J04 Sine 1:2 20 no 24 6 7 6 3 -5 2 -1 -2 
J05 Sine 1:2 40 full 0 0 0 0 0 0 0 0 0 
J06 Sine 1:2 40 -100' 3 -6 0 -2 3 4 3 0 2 
J07 Sine 1:2 40 top 30 5 4 3 2 4 0 2 2 
JOB Sine 1:2 40 no 6 10 9 9 10 5 2 -0 
J09 Sine 1:2 60 full 0 0 0 0 0 0 0 0 0 
J10 Sine 1:2 60 -100' -4 -8 -5 -7 -3 -4 -4 -3 -4 
J11 Sine 1:2 60 top 40 7 -1 1 -0 -5 -2 -3 
J12 Sine 1·2 60 no 12 7 9 11 -1 -1 -2 -2 
K01 Sine 1:3 20 full 0 0 0 0 0 0 0 0 0 
K02 Sine 1:3 20 -100' -25 -13 -12 -4 -5 -5 -10 -7 -1 
K03 Sine 1:3 20 top 11 3 6 -4 1 -4 -2 
K04 Sine 1·3 ?O no 63 7 2 7 3 2 3 -1 3 
K05 Sine 1:3 40 full 0 0 0 0 0 0 0 0 0 
K06 Sine 1:3 40 -100' -13 -16 -14 -10 -5 -3 -2 -6 -1 
K07 Sine 1:3 40 top 47 2 4 2 1 2 -0 -1 -2 
KOS Sine 1:3 40 no 13 10 2 5 0 -1 
K09 Sine 1:3 60 full 0 0 0 0 0 0 0 0 0 
K10 Sine 1:3 60 -100' -15 -13 -12 -16 -7 -7 -6 -8 -6 
K11 Sine 1:3 60 top 52 -1 -4 -8 -1 0 -1 -9 -3 
K12 Sine 1:3 60 no 69 1 -4 3 3 -1 -8 -5 
L01 Sine 1:5 20 full 0 0 0 0 0 0 0 0 0 
L02 Sine 1:5 20 -100' 6 -4 1 -4 -3 -3 -0 -4 
L03 Sine 1:5 20 top 17 6 2 -2 -2 -2 -0 -4 -5 
L04 Sine 1:5 20 no 54 4 -1 0 -3 -5 -7 -4 -8 
L05 Sine 1:5 40 full 0 0 0 0 0 0 0 0 0 
L06 Sine 1:5 40 -100' 2 -5 -4 -8 -9 -8 -5 -6 
L07 Sine 1:5 40 top 29 10 4 -1 -3 -6 -7 -4 -7 
LOB Sine 1:5 40 no 22 -6 -5 -2 -7 -4 -5 -5 
L09 Sine 1:5 60 full 0 0 0 0 0 0 0 0 0 
L10 Sine 1:5 60 -100' 6 -2 -5 -3 -13 -5 -6 -4 -5 
L11 Sine 1:5 60 top 31 15 4 4 -6 -1 -5 -2 -4 
L12 Sine 1:5 60 no 50 -8 -12 -9 -11 -12 -11 

M01 Sine 1:10 20 full 0 0 0 0 0 0 0 0 0 
M02 Sine 1:10 20 -100' 2 6 6 5 4 -5 -4 -4 -1 
M03 Sine 1:10 20 top 34 12 8 8 6 1 1 -3 -1 
M04 Sine 1:10 20 no 17 5 5 -2 -7 -3 -4 -4 
M05 Sine 1:10 40 full 0 0 0 0 0 0 0 0 0 
M06 Sine 1:10 40 -100' 5 8 5 2 4 -1 -2 -1 -1 
M07 Sine 1:10 40 top 30 20 14 9 8 7 2 -0 -0 
MOB Sine 1:10 40 no 59 18 2 2 -6 -2 -8 -4 
M09 Sine 1:10 60 full 0 0 0 0 0 0 0 0 0 
M10 Sine 1:10 60 -100' 17 6 0 6 2 -1 5 -0 0 
M11 Sine 1:10 60 top 41 22 9 12 1 -2 6 2 -1 
M12 Sine 1:10 60 no 67 18 0 -3 -4 -2 -3 -4 

Note: Model Average Reference Velocity was 506 cm/s at 6.1 cm Height, 200 cm upwind of hill 

TABLE61 Model Ridqe Percent Power Decrease Profile Comparisons; Sinusoidal Shape 
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FIGURE 1 Model Ridge Cross-Sectional Profiles 
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FIGURE 2 Model Forest Matting For 60, 40 And 20 Foot High Trees 
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1:3 Sine Ridge 
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full cut 

-100' cut 

hill top cut 

no cut 

FIGURE 3 Model Forest Qearinqs For 60' Trees On 1:3 Slope Sine Ridqe 
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USWP Task 2 Test Results 
USW_VEL4.WK3 Sheet C: 02/18/93 
Percent Power Decrease Over Full Clearcut Option Test Results 

Triangular Hill; 20' Trees; 40' Height 
Percent Power Decrease Over Full Clearcut Option Test Results 
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Triangular Hill; 40' Trees; 40' Height 
Percent Power Decrease Over Full Clearcut Option Test Results 
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Triangular Hill; 60' Trees; 40' Height 
Percent Power Decrease Over Full Clearcut Option Test Results 
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Sinusoidal Hill; 20' Trees; 40' Height 
Percent Power Decrease Over Full Clearcut Option Test Results 
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Sinusoidal Hill; 40' Trees; 40' Height 
Percent Power Decrease Over Full Clearcut Option Test Results 
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FIGURE 5 Model Ridge Percent Power Decrease Comparisons; 40' Measurement Height 
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USWP Task 2 Test Results 
USW_VEL4.WK3 Sheet 8: 02/18/93 
Percent Power Decrease Over Full Clearcut Option Test Results 

Triangular Hill; 20' Trees; 80' Height 
Percent Power Decreac;e Over Full Clearcut Option Test Results 
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Sinusoidal Hill; 20' Trees; 80' Height 
Percent Power Deaease Over Full Clearcut Option Test Results 

00 ....--------------------, 

* - 40 1------------------1 
II> 
~ 
~ 20 1------------------1 
II> 
0 
~ 0 i----.------
~ 

0.. -20 t------------------1 
-40 

1 :2 1:3 1:5 1:10 
~-100' -1 -13 6 6 
11111 to 
•no 

-1 3 6 12 
6 7 4 17 

Sinusoidal Hill; 40' Trees; 80' Height 
Percent Power Deaease Over Full Clearcut Option Test Results 
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