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3-hop E region, z-hop F region and 13-hop F region
scatter regions
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Compare these virtual
heights with those in the
standard rangefinding
algorithm

A N S

- .

L T W N WLV
- .

ST

e

\

\

Vo

N

\ X
X

o

==

i

s

Ground R

ange
(km)

Virtual Height (km)

Ground Range (km)

Difference

[0 I
O

o O

oo

O

(9}
@)

o O

~
(&)

o]
2
)
(-

Assuming %—hop

."—'\SS.Jr“ing 1%—haop
g

Pseudo d

-
g~
-
-

y
1
L

O

500 1000

1500

2000

Range (km)

2500

3000 3500

0.040

0.035

0.030

0.025

0.020

0.015

Probability

B

N

N\ /

"’



¥ 2 b

Define a new vnr"rual helgh’r model based on these measurements
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1)2-hop backscatter
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Fixed 400 km pseudo-virtual height
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Range gate

60
55

50
45
40

35
30

1200

. 1000

Virtual height (km

Takeoff angle (°)

800

600

20 [
[ Elevation angle vs takeoff angle

18

16

14

12

10

\/

SPEAR range gate vs elevation angle &
y=33.74+0.494 x

15 20 29 %
Elevation angle (°)

[ Elevation angle vs virtual height

y="50514+139x

y=8.334+0.323 x

lllIIllIII]Il'III

(%]
S F

15 20 25

Elevation angle (°)

2i0ualnad)




LS ~7 (T

N

=
.0 LV NN e 4%

bl

A D i L W LV
= - .

200

,
i

A
for 0 < r < 150 km
for 150 < r < 600 km

(h; — 115) 4+ 115 for 600 < r < 800 km

for r = 800 km




(km

Virtual Height

TReR h*(r) = A + Br 4 Cr?

soob

soer Backscatter Type A B C

#00F 1hop E region  108.974 0.0191271 6.68283x 1075
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This new algorithm is well worth adoping in the standard an
SuperDARN data...

..and it is worth using the elevation angle data to correct the range
when we've got it
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