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Abstract

This paper examines the sensitivity of four types of X-band polarimetric radar rainfall estimators to elevation
angle and temperature by performing scattering simulations with observed DSD samples. The simulation
results reveal that R(Kpp), R(Zy,Zpr), and R (Kpp, Zpg) are sensitive to elevation angle. R(Zy) is
independent on elevation angle. Estimation error of R(Kpp), R (Kpp, Zpr), and R (Zy, Zpr) caused by ignoring
the elevation angle dependence are —10%, —7%, and +20%, respectively when the elevation angle is 20 degree,
and -60%, -55%, and +160%, respectively when the elevation angle is 40 degree. The dependence of
estimators of R (Kpp) and R (Kpp, Zpg) on elevation angle is small and can be negligible when the elevation
angle is smaller than 10 degree. R(Zy) and R(Zy, Zpr) are slightly sensitive to temperature. R (Kpp) and
R (Kpp,Zpr) are not sensitive to temperature. Estimation error of R (Zy) and R (Zy, Zpr) caused by ignoring the

temperature dependence are at a maximum —10% and +9%, respectively.
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Fig.11 Same as in Fig. 5, but for R (Zy,Zpr) .
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Fig.12 Same as in Fig.6, but for R (Zu,Zpr) .
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Table 2 Dependence of 4 types of rainwater content estimators on temperature and elevation angle.
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BEIXEHTES.
R (Zw) HHTEXD B%ARI). BL, MEEE ORI /NG 5.
(R=40mmh™ T#J 5%, R=160mmh™ THKJ 10%)
BT S (0=20°THK-10%, 0=60°TK
R (Kpp) -60%) . M TED (F2%FEE).
O<10° T3 IHTE2 (3%HEE).
/NS % (R=40mmh™ D}, 6=20°TH)
R (Kpp,Zpr) 7%, 0=60°T#J-55%). METED (“1%~+3%FEE).
O<10°TITEHETE D (2%FEE).
R (ZuZow) WAIAET S (Re=40mmh™ DK, 6=20° TH | F9WFHOBHIZE@ AT 5 EHA H S
DR 20%, 60=60° THKJ 160%). (R=160mmh™ T#J 3%, R=10mmh™ T%J 9%) .
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MAKREFEHETIREETELZZEZRLTVS. LALR
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ReMETHHBEIE, SHADOXF v 25T PPI
AF v P RHIEMZBZRSHENHD. /2, L0
ok, Wik 7 = —XR7 LA L—FNEHLINNT,
BT E—LAEORIEPFEEIC/R 272012, S{A D
AF ¥ > E—ROERICRDEZEZAGND. ZDLDR
LRBEESY > T MAOEELEZRT HUEND 5.
AWFFE TR SREH#E X ITm A THRAKE#EX S 172
Kl 7o MALREZEZERLEEKREH]EE T,
TEMNZHEMBEN/KE (Vertically Integrated Liquid
Water Content : VIL) OFFEICFIHTE 2. /RO K FH
EAEHWEHTEHTE (French et al, 1995 ; Boudevillain
and Andrieu, 2003) VRN RI R M OEE DB Z 2T 5
DIZH LT, RFRTRELZREL —F T A—F %
AWK EHEXTZOZEIINS <, > THER
WVIL Z2H#E T2 ZENFARETHD. 5%, WKL —4
WEDHERWVILOEHRMN S ET A b —LDF TF v
ANPHREOEEELLTHHTELZTHAS.

gk R & B SG % &R U 7= Mk R HEE U
WERN R OHEE N EFBR 7R HIE TR O 4 BIEDOWKE
DHETE XD IMAK N R AR T OER N VRETH 5.
M(Zy)=a'\(t,0)Z;"" (A1)
M(K,,) =0 (1, H)Kglzr(w) (A2)
M(KDP>ZDR) — 0'1 (l, H)K]Sg(t,())IOO.IL-'3(1,0)ZUR (A3)

M(Zyy, Zyy) = d'\ (1, 0)Z;5> 71007 %on (A4)

g CEMmzEE L RkE#EELZR AL ITX L
Wiz, M/KEHEE X OFRZEITE U T RN IR O AR
ZLFEMREHERNTIRTH S (RiRIZE).
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Table A1 Four types of rainwater content estimators which consider temperature and antenna elevation angle.
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a,(1,6) =3.49x107 +2.15x10°°1

_ a'y(t,6) i
M(Z,)=a't.0)Z, a,(t,0) = 0.565-7.00x 101

b (t,6)=1.00+1.14x107° 0+8.57x 107 & +433x10° & —5.00x10™*1

M(K,,)=b"(t,0)K,,""" ,
v ' v by (1,0) =0.705+3.33x107*¢

¢ (t,0)=1.62+1.84x1070+1.60x107* 6 +8.08x10° ¢ —3.73x107¢
c,(t,0)=0.782
e, (t,0) =—-1.73-3.91x1076-9.86x107° 6" —1.55x107° & +9.83x107¢

MK, Zy)

=c' (1,0)K,, 5.0 10015 (-0 2
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