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INTRQDUcr ION 

During the  month of Ifarch, 1981 the  Sunset and P l a t t e v i l l e  Radar and 
P l a t t e v i l l e  Radar were operated primarily with v e r t i c a l  antenna beans. These 
r ada r s  a r e  both VHl? ST (Stratosphere-Troposphere) radars.  The separa t ion be- 
tween them was 63 km, t he  Sunset s i t e  located  i n  the f o o t l i i l l s  of the  Rocky 
mountains and the  P l a t t w i l l e  s i t e  was i n  the  p la ins ,  j u s t  eas t  of the  moun- 
t a ins .  Both radars  were operated continuously fo r  about th ree  weeks with a 
time re so lu t ion  of a few minutes, Both made measurenents i n  the  4-20 km a l t i -  
tude i n t e r v a l  with an a l t i t u d e  sampling of 1.2 km. 

The purpose of t h i s  paper is t o  compare the est imation of the a l t i t u d e  of 
the  tropopause by these two rada r s  with the a l t i t u d e  of the tropopause derived 
from standard NWS rawinsondes. The r e s u l t s  of v e r t i c a l  wind measureaent f o r  
t h e  two rada r s  was presented i n  a e a r l i e r  paper (BALSLEY e t  a l . ,  1981) and a 
comparison of the r e f l e c t i v i t i e s  was presented i n  (GAGE e t  al . ,  1983). 

DES GRIPTION OF EXPERIMENT 

The two radar  systems used i n  t h i s  experiment a r e  located near the towds 
of Sunset and P l a t t e v i l l e ,  CO. Their r e l a t i v e  locat ions  a r e  indicated  on the 
map i n  Figure 1. Note t h a t  the s i t e  alignment i s  approximately east-west, i.e., 
i n  l i n e  with the prevai l ing  wind pat tern .  An ou t l ine  of the  p r o f i l e  of the 
ground surface  a l t i t u d e  on the  l i n e  between .the two s i t e s  appears a t  the bottom 
of Figure 1. The locat ion of both s i t e s  r e l a t i v e  t o  the cont inenta l  d iv ide  and 
the  beginning of the p la ins  region i s  evident:  Sunset i s  located  i n  the  foot-  
h i l l s  close t o  the divide,  while P l a t t e v i l l e  i s  s i tua ted  i n  xiore of a p l a ins  
enviromnent. Line-of-sight between the two radars  i s  about 63 km. 

System parameters f o r  both Sunset and P l a t t e v i l l e  a r e  given i n  Table 1. 
Both systems a r e  pulsed, VHF Doppler radars  operating a t  intermediate power 

a 

l e v e l s  which use phased a r rays  comprised of l i n e s  of coaxial-cable dipoles.  
More complete descr ip t ions  can be found f o r  Sunset i n  GREEN e t  a l .  (1979) and 
f o r  P l a t t e v i l l e  i n  ECKLUND e t  a l .  (1979). The Sunset and P l a t t e v i l l e  systems 
a r e  s imi la r ,  the  main d i f f e rence  i s  t h a t  the Sunset bean can be s teered elec- 
t r o n i c a l l y ,  while the P l a t t e v i l l e  beans a r e  f ixed.  

I n  t h i s  experiment both radar systems operated almost exclusively with 
v e r t i c a l l y  d i r ec ted  beans, the  exception being t h a t  Sunset performed a three- 
pos i t ion  scan every 12 hours t o  measure the hor izonta l  wind f i e l d  a s  we l l .  
This  procedure d id  not cause an appreciable de te r io ra t ion  of the v e r t i c a l  data.  

Data from both systens were processed i n  s imi lar  ways t o  a f fo rd  the bes t  
comparison. The time re so lu t ion  i n  the present data  se t  has been standardized 
by appropr ia te  computer averaging. Both radars  were sampled a t  a l t i t u d e  in- 
t e r v a l s  of 1.2 km. The Sunset radar  used a v e r t i c a l  r e so lu t ion  of 1 km and the  
P l a t t e v i l l e  r ada r  .used a v e r t i c a l  r e so lu t ion  of 2.4 km. 



Figure 1. Map of the  experimental drea. 

Table 1. Radar system parameters 

P l a t t e v i l l e  Sunset 

Transmitter Frequency 49.920 HHz 
Peak pulse power 15 kW 
Average power ' 133 W . 
Pulse v id th  1 6  11s 
Pulse r a t e  555 Hz 

40.475 tMz 
50 kW 

1.0 kW 
7 pa 
5.4 KHz 

- Receiver 

- . - 
Antenna 

Processing 

Noise f igure -4 3 dB -4 3 dB 
Bandwidth Matched t o  pulse width Matched t o  pulse width 
F i l t e r ing  (range gate) Bessel Gaussian 

Area . lo4 ? 3.6 x lo3 m2 
Beamwidth (two-way) % Z0 % 4.6' 
Direction Vert ical  Ver t i ca l  ( o c c a s i o d l y  oblique) 
Efficiency .39 .30 

Coherent averaging 256 pulse8 ( d i g i t a l )  210 pulses (analog) 
Spectral  resolut ion 64 points  256 points  
Doppler spec t ra l  1.1 Hz 12.8 Hz 

bandwidth 

RESULTS 

Figure 2 shows typ ica l  v e r t i c a l  p r o f i l e s  of S/N observed by both radars.  
The d i f f e rence  i n  the v e r t i c a l  resolut ions  of the radars  i s  evident i n  the 
g rea te r  d e t a i l  shown i n  the Sunset curve. The increase i n  s e n s i t i v i t y  of the 
P l a t t e v i l l e  radar  because of i t s  longer pulse length i s  evident i n  i t s  g rea te r  
a l t i t u d e  range. 

An ob jec t ive  technique f o r  determining tropopause a1 t i t u d e s  was presented 
in.  GAGE and GREDI (1982). This technique was used t o  determine tropopause 
a l t i t u d e  from both the Sunset Radar and P l a t t e v i l l e  Radar data se ts .  Figure 3 
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Figure 2. Ver t ica l  p r o f i l e s  of signal-to-noise 
r a t i o  observed by the Srolset and P l a t t e v i l l e  
r ada r s  ( a )  00 UT 17 March 1981 ; (b) 00 UT 
25 March 1981. 

. compares a time s e r i e s  of tropopause a l t i t u d e s  determined from both radars  and 
the  corresponding NWS Denver rawinsonde data. 

I n  Figure 3, it can be seen t h a t  the tropopause a l t i t u d e  determined from 
the da ta  from each of the two radars  a r e  i n  about the same agreement with each 
o the r  ae  with tha t  determined from the rawinsonde data. A t  the times when poor 
agreement i s  evident,  the a1 ti tude of the tropopause i s  changing rapidly  lea*- 
ing  open the p o s s i b i l i t y  t h a t  the observed' d i f ference i s  r e a l .  

Tropopause Height Comparison 
Sunset Radar x 
Platteville Radar 
Denver Radiosonde 0 

March 1981 

Figure 3. Comparison of tropopause heights determined from Sunset 
and P l a t t e v i l l e  radar data with tropopause heights determined from 
rou t ine  NWS Denver soundings. 
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