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Abstract A high speed parallel detection of all 14 channels is offered by RPG-HTAPRO-G3 ground-
based microwave radiometer ( short for RPG) with its two 7—channel-filterbank receivers. Analysis and
evaluation of retrieval products of RPG microwave radiometer, such as temperature, water vapor density
and relative humidity, are presented in this paper. The results show that there have better correlation and
consistency between observations of RPG and radiosonde for temperature and water vapor density than for
relative humidity. The quality of RPG observations can be improved by maintenance. By comparing the
mean bias (MB) and root-mean-square error ( RMSE) of retrieval products from RPG in different height
on non-rainy days, it is revealed that temperature below 1 000 m is generally more accurate than in other
heights. The value of MB and RMSE of water vapor density are higher close to the ground and decrease
with height. Significant errors lie in RPG relative humidity observations, which is less accurate than those
of temperature and water vapor density. On rainy days, the variation trends of MB and RMSE of

temperature, water vapor density and relative humidity in different heights are similar to those in non-

rainy days, but the values of MB and RMSE are larger. The MB and RMSE of temperature below 2 000 m
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are less than those in other heights. The MB of water vapor density below 3 000 m are positive, which

means retrieval water vapor density are larger than those measured by radiosonde. MB and RMSE of

relative humidity are higher than temperature and water vapor density obviously on rainy days as well.
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Table 1 Data products of RPG microwave radiometer

0K 1 YR 2 YR A
31 IR
. XZRERL  EA s
Ho R s gk
, BREER o
RIREE e A SRR
WAKER  ARRERR
LK A VA 55 A
KA

2) AR A X 0~ 1.2 km R h A E R
FERR L, i I S0 S 2 A 0 T DA 4R e = B B
RRMERME . AT R AR 5~90° Z (A E4 740
FAAH, DA SR EUCE 2 09 A OG5 8., Bir R ) 43 54
41 54.9~58.0 GHz, RPG TJ{E 2 min Z£ 47 52 %34
FHZ R I Y il BRI R Ak, RS
£ ESUE Y SR SuN

3) &K AS 2D HH: EFXF IWV F1 LWP %548,
RPG FCA W] 360° e 4% (1 77 A, [a] B 414 R A
AT LATE 0~90° 88 31, I AT LA aok 8 14 r
S AR RN H R AN A 1) S 4 | () B AN 28 0k A7 B2, AT
PAARAS R A [ B VAN A 5 A () LWP Fil IWV

MR WL 5 S0 R AT i, DA b 3 APl
J7 2RI DA SE 8 i A7, ] DL ol ) O — b 49
I

2 RPG MERBE RS I RE miTfh

2.1 HEHFIBFEMN FE

T RPG R KR KR B A X
T B () MR P | 38 R K TR i 42 R A8 =X
T 5 U ik [ e 200 TR) R R R A B kAT
X L o

RS i R R U CR 25 BK , B[] 07 : 15
FI19: 15, i S A GTST BV XA,
B THRZS Bk A 10 km 525 AR 5K 24 27 min, fiF
PLEHR 07 :15—07:42 F1 19:15—19:42 ARG
TRRE KR B RURE X 188 R i S Y (L, 5 6 iy B
B PR s B o b, RS Bl R Lo B (1 A
S G R G A (V3. 31) " #4545 50 m (1]
PR . RPG 7™ i BB BT 2 10 km PN 3LAH 93

2, BRI R m OB H R S5, e
FHHXF R EE Y 50 m 100 m 150 m 200 m 250 m,
400 m 550 m,700 m,800 m.900 m.1 000 m.1 150
m.1 300 m,1 600 m.2 000 m,2 500 m,3 100 m,
3900 m.5 000 m.7 000 m £19 000 m,3L 21 F, %
PRS0 RS X5 Sy S RN , L i B R s v IR
() TR R (RH) K8l Sy S B , i 7K 930% B
(p,) MG ¢« A1 RH B350 .

T RWIALAR I H R A B X8 v R R e
BYSENE K XF LU ] 432 A JBLC = AN B, Hirp A
B A 20 T i A my, B4 LB iR =
i AERIBATAE TR B, s ) MO AR IR
BRI B WA AR 1B AT B R, 1 33 P e
Wi s B I B A AR W22 T IR B AR m B - A5
PR T, R RS RE FEARAS i 24 50 ke, 2B 00 A R T 46
T 1 H ik — R A S 1T AR E 1Y I
115 C B BALER AL E R B B, I BRI T I
M AT ECE bR R AR E B AT iy i, B
I B (4 If [R] AR 2 DL 3% 2, He e B4 i oA 7 21
At BEZ PR 5 AR AT 09 1 B K VR S AR X
T B
x2 XHLEERMEES
Table 2 Comparing periods and data quantities

B A 1k ] Bl
A 201441 H 16 H—3 H 24 H 125 MR 15 750 5
B 2014458 22 H—10 7 H 91 AMHFYR 11 466 AEdE
C 20144E10 H24 H—11 A4 H 22 /EHR.7 062 AR

0T TS RPG b B AV 8 5 1 B v B5CHiE 1 A
JE R T AR IR R O R A S R OGRS
BRI BE | 7 TR 2 B R A X I R BB ) O B iR 22
(MB) F¥ 75 HRi%R 2 (RMSE) , MB # RMSE i+5. 2%
HAanF

MBziZ(X—Y) (1)

RMSEz[%Z (x-y)z]7 (2)

(1) (2) PR, X O MR e R, Y
L BeR A, n ARIEEARL

P T B TR 8 S 1 9 K A 2 TS A e K
S AR S R B 3 Tk AN ) R B K I A R
TR 5 TR ) IS A S, DR I 2 [ ) 2% 1 7
TERHIE , A RERT S A = JC R I 19 S 7 k. A
e KA 80 I i) 1 B8 A K R, T K R A



RS . RPG-HATPRO-G3 My S {8 8 5 5 it 7 S A 107

RPG {3 B 1 b, £ 5% 0 K 2R At 0 4o g L7
LR RPG I A 2 2 B , e 3y S i
SR A S ) 5 3 AR A, 2 B K /N L 2 TR
Bl SWEIE# . I IEAL FIRE K RPG B I £
2k BB IR AL B T BLC ITEE T 11 2K
5/ NI B LY 2R BB . PO R N R

KA AR, oF B K LB, PRI g K ] LA ol i
FRGT LI A 3
22 EISETmxttt

K 1R A B C 3t 3 ANt Be K i RPG
M FEGI AR ST T IR K I S AR R S
B fr L P B [ i 221 [a) v B2 B i) el i 18

30 40 ¢ 401
£ 20r 30t 30l
o10r . 20+ 20+
ﬂ;j. 0t 10+ 10¢
=10} ot ot
= b .
w207 -10} -10}
g 30T R -20} -20} e
3 ol A —;‘8' ’ B —;*g'..-# C
~60-50-40-30-20-10 0 10 20 30 —-50-40-30-20-10 0 10 20 30 40 —50-40-30-20-10 0 10 20 30 40
= OB SR DU/ °C TR AR S T DN 7 °C T RS B R B/ °C
rTE (a)
=10 20 16
= 187 . i 141
28 16 | e nl
% 14} 2 X
o6t . 12t 35 10°F
2 A 10 | A e 8
= 4t 2 8| 1 - A 6
= 6 .'-Jt 3 . 4
w2} 4b g M
JSS 2o 2t o
S‘i 0F . A 0+t = B 0Or
n n " " " y -2 L L L L L L L L L L y _2 n n n n n n n n )
X 0 2 4 6 8 10 20246 8101214161820 -2 0 2 4 6 8 10 12 14 16
TR AR A T TN K < B A (g ) TR RS P K VR B (g - m™) TR T K <2 B /(g - m™)
(b)
1007 100 100 [
e 90 | 90 |+ e ',..':"‘ 7 90 b ..-?,.'...
= 80} 80 | RN A8 L0} . e
Z 70t 70 0T 70 Ce !
‘E 60 | 60 '..'.:I :0" 60 | i ':-: ;:: d
2 50} 50t V' 50 NPy o A
=40t 40 ,.~?;;:..,5“ 2 E O S AR
3ot 30} w08 30 B L
o0t b AR Y IR £
= g < ..‘,.u. e Y B "w%?. G
= 107 i A 10, '::’,“.&'&i:g.,;::.::.,.::.‘.,“.-.ﬂ 0 i C
= 0671020 30 40 50 60 70 80 90100 0 10 20 30 40 50 60 70 80 90100 0 10 20 30 40 50 60 70 80 90 100

PRSI AR R /%

AR T ‘E(T“Z'))IU?FHX# /%

AR S T B AR R /%

Kl 1 RPG MR AR ST ITIEEE (a) RITEE (b) AAXHEIE (o) 55 L BeiR A f ik ik

Fig.1 Temperature (a), water vapor density (b) and relative humidity (¢) measured by RPG microwave radiometer and

radiosonde in Zhanggiu station
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Fig.2 Comparison of mean errors and root-mean-square errors of temperature (a), water vapor density (b) and relative humidity

(¢) in different heights
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Fig.3 Comparison of mean errors and root-mean-square errors of temperature (a), water vapor density (b) and relative humidity

(¢) in different heights on rainy days
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