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Abstract; The radar VAD wind is restricted in data comprehensive operational application by without pres-
sure information. To make up the disadvantage, this paper proposes a method to retrieve the pressure for
VAD wind based on the surface meteorological information. The method introduces a polytrophic atmos-
phere into the pressure-altitude formula, in which the surface information is obtained from the automatic
surface weather observation at the radar station. The temperature lapse rate is the most important influ-
ence on the estimation accuracy. It is calculated in changing with height, month, and region by 2007 radio-
sonde data. Then four different temperature lapse rate sensitive experiments are undertaken respectively:
(1) constant, (2) time changing, (3) height changing, and (4) both time and height changing. Mean-
while, the climate statistic experiment is also done. The results of experiments indicate that the way based
on surface observation reduces the error obviously compared with the traditional climate statistic way. Es-
pecially the height-time dependent temperature lapse rate is better than other kind of temperature lapse

rate. The spatial applicability of the method is evaluated too. The result reveals that the method has high
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applicability in different areas over China.

Key words: pressure estimation, radar VAD wind, surface observation, temperature lapse rate
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Fig. 1 Temperature lapse rate of Beijing Station changes with height (a). and changes with month (b)
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Table 1 Description of pressure estimation schemes

L RS 8 2 Ry

1 ARG K R bR E 7

2 WHARRERSHHRE W REEESKE 7=0.6
3 WMHRRERSHIE y Bl BE T L 1A La

4 HWHIRERSHRE ¥ Bt ] 7% H S0 . [ 1b

5 WmRREESEAE v BE B EEA R A 2a




IR SE AR A < )T TG VR BEORE B 25 bR E R IS VAD BRSO 8 D i A 253

p/hPa

0.70

~0.10
0.50

7f0.5o -
0.76

0.50.
.60,
.70

L 0.70—]

p/hPa

6 8 10
At

2 4 8 10 12

6
A

20 AN () DX 3 O e 3 ek 3 el e ) R e B AR AR 3 A LR AL K+ (100 m) ]
(At (O, (OmE,. (DETT, O, (DRE, (@, h)JtH
Fig. 2 Time-height cross sections of temperature lapse rate in (a)Beijing, (b)Yuzhong,
(c)Nanjing, (d)Xiamen, (e)Kashi, (f)Dalian, (g)Nagqu and (h)Guiyang [unit:K « (100 m) ']
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Fig. 3 Pressure estimation daily deviations of
the five experiments (unit: hPa):
(a) 850 hPa daily deviation, (b) 500 hPa

daily deviation, and (¢) 300 hPa daily deviation
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Table 2 The root-mean-square errors for the five experiments (unit: hPa)

R 1000 925 850 700 500 400 300 250 200 150 100
51 7.06 8.62 6.52 6.13 10. 03 11.23 11. 81 11.76 10. 06 7.48 4.38
55 2 0. 31 0.86 1.65 3.28 5. 26 5.91 6.22 6. 24 6.35 6.58 6.67
i 3 0. 30 0. 80 1.56 3.10 5.03 5.70 6.03 6.04 6.08 6.21 6.23
R 4 0. 30 0.77 1.46 2.70 3.92 4.61 5. 34 5.46 5.06 4.14 3.19
o ) 0. 30 0.72 1.38 2.57 3.70 4.19 4,47 4.22 4.03 3. 26 2. 40
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Table 3 The average absolute errors for the five experiments (unit: hPa)

i 1000 925 850 700 500 400 300 250 200 150 100
e 1 8.38 4.96 7.46 5. 36 9. 54 10. 19 10. 54 10. 43 9.01 6.78 3.77
5K 2 0.25 0.72 1.51 3.25 5.08 5.55 5.58 5. 54 5.72 6.29 7.38
50 3 0.25 0. 65 1.31 2.78 4. 87 5.80 6. 00 5.70 5.41 5.43 5.55
R 4 0.25 0. 65 1.32 2.59 3.55 3.91 4.37 4.61 4.33 3.39 3.10
K5 5 0.25 0.59 1.16 2.32 3. 46 3.94 4.16 3. 89 3.56 3.02 2.46

F4 SHIKWARRERE (EAL:hPa)
Table 4 The extreme errors for the five experiments (unit: hPa)

55 1000 925 850 700 500 400 300 250 200 150 100
I 1 22.75 17.10 22.58 16. 58 24,52 24,03 25.52 28.11 25.51 19. 23 8. 82
I 2 1.07 4.51 7.91 15.57 22.15 23.01 22.69 22.57 22. 80 24. 04 24,78
R 3 1.05 4.37 7.65 15.18 22.54 24.31 24.58 24,04 22.75 21.27 18.11
5 4 0. 74 2.55 5.18 9.12 12. 14 13.33 17. 44 18. 62 18.41 14. 83 10. 99
i 5 0.71 2.20 4. 31 8.34 12. 44 13.28 14. 40 14. 15 12. 32 10. 47 7.12
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Table 5 Root-mean-square errors for representative sites over China (unit: hPa)

AE/hPa bt fiih R B At Kik R iy St
1000 0.25 0.29 0. 30 0.37
925 0.59 0. 69 0. 47 0.47
850 1.16 1.15 0.78 1.03 0. 00
700 2.32 1.28 1.99 1.19 1.85 2.35 0. 69
500 3.46 3.37 2.98 2.11 3.96 4.00 1.48 2.35
400 3.94 4.04 3.48 2.64 4.52 4.67 3.25 3.31
300 4.16 4.59 3.95 2.95 4.85 4.97 4.51 3.97
250 3.89 4.53 4.11 2.87 4.80 5.19 4.93 4.05
200 3.56 4.30 3.99 2.79 4.17 4.98 5.07 3.88
150 3.02 3.88 3.55 2.59 3.72 4.17 4.87 3.48
100 2.46 3.31 3.06 1.94 3.06 3.12 3.72 2.92
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Table 6 Relative root mean square errors for representative sites over China (unit: %)
AJE/hPa o fii op [ ] At Kt AR ilh BB
1000 0. 00 0. 00 0. 00 0. 00
925 0. 00 0. 00 0. 00 0. 00
850 0. 00 0. 00 0. 00 0. 00 0. 00
700 0.00 0.00 0.00 0. 00 0.01 0.00 0.01
500 0.01 0.01 0.01 0.01 0.02 0.01 0. 00 0.01
400 0.01 0.02 0.01 0.01 0.02 0.01 0.01 0.01
300 0.02 0.02 0.01 0.01 0.03 0.02 0.03 0.02
250 0.02 0.03 0.02 0.01 0. 04 0.02 0.03 0.02
200 0.02 0.03 0.02 0.02 0. 04 0.02 0.04 0.02
150 0.03 0. 04 0.03 0.02 0. 05 0.03 0. 06 0.02
100 0.03 0.05 0.03 0. 04 0.07 0.02 0.09 0.03
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