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A case study of raindrop size distribution characteristics and
orographic impact in spring stratiform precipitation over the Qilian

Mountains

CHENG Peng!?3 CHANG Yi?, LIU Qin*, WANG Yanfeng?, LI Baozi?, CHEN Qi?, LUO Han?
1 Key Laboratory for Cloud Physics, Chinese Academy of Meteorological Sciences, Beijing 100081

2 Gansu Weather Modification Office, Lanzhou 730020

3 Lanzhou Meteorological Bureau, Lanzhou 730020

4 College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000

Abstract  Locating in the northeastern of the Tibetan Plateau, Qilian Mountains is an important
ecological protective screen and conservation zone, as well as a key water source for Yellow River
basin. However, studies on cloud and precipitation in this region are seriously lacking. Using the
observations of 11 Parsivel2 disdrometers in Qilian Mountains, this paper studied the raindrop size
distribution characteristics and orographic impact in a spring stratiform precipitation case over the
Qilian Mountains. This precipitation process was initiated under the influence of a short wave trough
and had significantly temporal and spatial variation. The disdrometer observations show that the mass
equivalent diameter (D,,,) was small, and the total number concentration of the raindrops (N;) and D,,
would increase and decrease as the elevation become higher. The relationship between logN,, and
D,, had featured stratiform precipitation characteristics, and in the same D,, there was higher N,,
in Qilian Mountains. For lower elevation sites, there were less smaller raindrops (<<1 mm) and more
larger raindrops because of the evaporation of small raindrops and the coalescence. Because the sites
of higher elevation were close to the cloud base or in the cloud, the size scale of raindrops became
smaller and D,, varied little with rain rate (R). M-P and Gamma distribution fit better for sites with
lower altitude, for sites with higher altitude, Gamma distribution describes the spectrum better, M-P
distribution will overestimate/underestimate the concentrations of smaller/larger raindrop. The p-A
relationship for sites with higher altitude are similar with related researches, but when the A is small
(<40 mm™), results will be better for all sites. Influenced by the topography and the relative position

between observational site and cloud base, the Z-R relationship all showed quite different
2
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Keywords Qilian Mountains, characteristics of precipitation and raindrop size distribution, the

impact of orographic elevation, disdrometer observation
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Figure 3 The synoptic conditions of 700 hPa(a), 500 hPa(b), and the infrared image of FY2G satellite at 00:00 6%
May 2020. The solid lines, arrows, and color maps in (a) and (b) denote geopotential height, horizontal wind, and
geopotential vorticity, respectively. The cyan and magenta rectangles denote the region of Qilian Mountains and

the research area

% 22020 4£ 5 A 5 H~6 HEFKIS R ZA UL S BFEKE (P, mm) « KW (Rpax, mm/h) o FlEK
WEEKE (Qu,,, 9/m®)
Table 2 The total precipitation (P, mm), maximum and average rain rate (Rpyq, and Rg,4, mm/h), and the

maximum and average liquid water content (Q,,,  and Queyy? g/m?3) of each disdrometer site during 5" ~ 6"

May 2020
e P(mm) Rpax(mm/h)  Rgg(mm/h) Q. (g/m®)  Qu,,(9/m*)
GS001 11.2 13.38 1.07 0.79 0.08
GS003 4.8 23.44 0.82 1.24 0.07
GS004 2.3 4.96 0.67 0.32 0.06
GS006 1.4 4.05 0.41 0.27 0.03
GS008 2.3 473 1.04 0.35 0.14
GS009 10.8 9.57 0.83 0.45 0.06
GS010 12.6 8.52 3.43 0.47 0.72
GS011 4.0 54.69 2.51 2.55 0.39
W2127 16.5 15.12 3.23 0.86 0.78
W2128 14.0 13.19 4.22 0.71 1.04
W2129 19.6 12.12 3.50 0.74 0.70
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Figure 4 The temporal variation of raindrop size distribution and rain rate from 18 5" to 06 6" May, the color map and solid line denote the raindrop size distribution and
rain rate, respectively. The 2 sites (GS001, GS009) in the corridor, 4 sites (GS010, W2127, W2128, W2129) in the central-western Qilian Mountains, and 5 sites (GS003,

GS004, GS006, GS008, GS011) in the central-eastern Qilian Mountains are shown by (a), (b), and (c), respectively.
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FANG A
Figure 5 The temporal variation of equivalent mass diameter (D,,,, black lines), total raindrop concentration (N, blue lines), and liquid water content (g,,, red lines) from 18
5t to 06 6™ May. The 2 sites (GS001, GS009) in the corridor, 4 sites (GS010, W2127, W2128, W2129) in the central-western Qilian Mountains, and 5 sites (GS003, GS004,

GS006, GS008, GS011) in the central-eastern Qilian Mountains are shown by (a), (b), and (c), respectively.
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D 5Ny Fllq, BAHEHIEA—E, 41 W2129 5 5 H 6 H 00 B ~03 B Z [HIN K, (HE Z A%
(1D~ R+ Flq,, B U IR, HBEAKRT 3 H <1 mm [N 5THER, 0 FEK SR K
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3 AW R 1 B 7K S AR R AT o5 B R ) X 1o ARHE = B aA/E 5 A 6 H 11 sl (EImg)
£ W2129 Wl ji = Ak TR A, AR AT RE B4 33 1 1L XA/ R ¥R H Tk Z Al A 78 i
PRI FEH 5 o RS 5255 (2010)iH 1 73 A1 2007 48 #8378 2 WL 56 ST 1) (O B R H HY 5 #83%
L XK, Bkt v A ] OOV i B2 AR, AT M T B K R T B, T 6 A 0 T AR P o 2 XL
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Z RS BLEIE 73X — 5o MUK R R B I 18] (3 AR IE R, SAEDEAE (2011)7E4E
X AL, BB AR s r s, /NRE IR T, EIRERCR.
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GS003. GS004. GS006, V¥, o EEIK LA T oAb =Nk o AN, W2127., W2128.
W2129 (R Bt 42 32 v T B BRI ) GS001. GS009 My >k Ao

UbAt, 2 3G T 5Nk 2D, B KA IR, 7T LR B, IR KRR
i KD, HILAE W2128 i i, T 2.88 mm, 17 d K2 F1 R ELD,, 4370 9 1.18 mm A1 1.17 mm,
R ILLE GS009 3t £ of b H FS 48 3% L DX M JAR PN (3t A, AT CARH 2 HE B TR A [¥) GS001.
GS009 [1J°F3D,, (0.97mm. 1.18 mm) FIH{ED,, (0.98mm. 1.17 mm) #FEE 3 & T 1L X uk
£ W2127. W2128. W2129 (0.87 mm. 0.86 mm. 0.91 mm 1 0.85mm. 0.85mm. 0.88mm) .
SR, BB R A PUAS 45 # 3 A5 GS003. GS004. GS006. GS008 i LLF Hi K BAfry ka3,
GS008 (144 H{ED,, (0.94 mm. 0.93 mm) tHE/KF GS003. GS004. GS006 (1.13 mm.
1.17mm, 1.04mm, 111mm. 1.09mm. 0.99 mm) . #IKIF, &R EELRIEM, Wik

W HHOR RGN, SFRCEARI N .

# 32020 4 5 H 5 H~6 HE&/KIREIIEI A Al ik R UL ANy« D IERKAE (max) « FH{E
(average) « NHA{E (median)

Table 3 The maximum, average, and median values of N and D,, of each site during 5" ~ 6" May 2020

uhie KR Ny (m™3) Dy, (mm)

WS (m) max average median max average median
GS001 1765.5 1009 339 293 1.77 0.97 0.98
GS003 2116.0 1211 384 341 1.88 1.13 111
GS004 2093.9 617 273 239 2.79 1.17 1.09
GS006 1817.0 596 253 245 1.91 1.04 0.99
GS008 2357.0 1156 532 470 1.28 0.94 0.93
GS009 1453.7 738 251 244 2.46 1.18 1.17
GS010 2311.8 1268 303 300 2.17 1.02 0.91
GS011 3045.1 2264 313 195 2.38 1.10 1.00

W2127 2613.5 1760 594 454 1.75 0.87 0.85
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W2128 2719.5 2181 513 409 2.88 0.86 0.85

W2129 24545 2304 771 584 2.01 0.91 0.88
267
15 L ! 20 L L
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268
269 62020 £ 5 H 5 H~6 H /KR I1A] GS009 A W2128 3 silogN,,~ Dy, 153 Aii 115,
270 Figure 6 Histograms of logN,, and D,, of site GS009 and W2128 during 5™ ~ 6" May 2020
271
272 1EHL GS009 (1453.7 m) F1 W2128 (2719.5 m) PNl A FAS R4k 5 B i AR 26 i

273 XtlogN,, A1D,, AT 8e 1, 4R W 6. AILIEH, GS009 F1 W2128 [fjlogN,, &5 & “ XLig”
274 o)A, WAL RAE 3.2~3.3 A7 FLFAIMIE(E, (HiZIE(EAE GS009 b fii i LLW] S Akmy, X7
275 GS009 ¥fi 25, logN,, ()55 —MNEAEAL T 3.8 ~ 3.9, #85T 5% EHE /r i 7t 3.6 ~ 4.1, i % T W2128,
276 ZUEAH XL 5% A 1E 3.7 ~ 4.6, HrP i RIE(EAL T 4.0~ 4.1, WK i, W2128
277 HlogN,, ZH 5T GS009. D, £k i 73 A1 & 0 S log N, SR FH S, W2128 il U D,y
278 HEPHAGE 05 ~ 1.1 mm Z[H], HiXtF GS009, D, UFE 0.5 ~ 2.5 mm Z [HIHRA X HE = o
279 Hb, HAEANEE AT 0.8~ 0.9 F1 1.2 ~ 1.3 mm, KIS, GS009 (D, BH & AT
280  W2128. XLt HifI4E 5 (Chen et al., 2013; Ji et al., 2019), GS009 ¥ i i) logN,, F1D,,, 73 A7 & 1.
281 EAFEGEIRMGITER, 1 W2128 522 Fi iR ZHR 238 72 X 2= UL 25 &R A7 B 511

20



282

283

284

285

286

287

288

289

290

2901

292

293

294

295

296

X5, RINEE W logN,, FEEF 045 HEARIKID,y,, IXFRELG AR AT BE RZal s Pt |, 10 1%
KSR S AR E RIS O AN T 2 W, WiREE w0 Mg e, FIERWAD,
BN logNy, Tk

5 1 1 1 1
5001 m GS009
m GS003 Gs010
Maritime Gs5004 GS011
= G5006 W2127
) G5008 = W2128
\
N W2129
A \‘
4 1 | . L
Y om
\ \
= 1\ *
Z \\ \\
O-] \ A
O . N
— N .
3 ntinental [
Bringi et al. (2003)
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W2128 i kiR N K JEELND,,  logN,, IIFRHEZE, TELLE RN IR T il 1~ 4D, SlogN,,
RPN I, A4S R NlogN,, = —2.242D,, + 6.021; KRy Bringi et al. (2003) 81 52 124K
= FBlogNy, Dy, s AALE, bR AT HE X373 30 it PV AR VX 2= 1) F- 221 Lo g Ny, A Dy, 23 A i B

Figure 7 Scatter plot of logN,, and D,, of all sites during 5" ~ 6! May 2020. The standard deviations (+ o) of
logN,, and D,, for GS009 and W2128 are also presented by solid lines, and the liner fitting result of all sites is
shown by the magenta dotted line. The outlined rectangles correspond to the maritime and continental convective

clusters reported by Bringi et al. (2003), and the dotted line is for their stratiform cases

P 7 I IR & K R 3 1) %35 55 S Lo g N, RID,, (R 23 A U, o LA Y, AT il 28R
A 7E Bringi etal. (2003) W8l & ) 2R =Pk B2k N 77, HEA&MEME . WK 7 4m]
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R T GS008 A X /N (0.9 , BRI E, WAL RNSHabiEik
I INAT 26 I S ) PR 3 X 32 02 T AE R /K i B2 AT, ARG A DX 30 5 A B o T
D R, IR A Math i K. TRIRIT NG S Hb B IR = T 1 AR 5 a S, # SE B e
JE 38 0 B AR A 34 PR R (At i GS008 (0.13) + GS011 (0.13) . W2127 (0.13) « W2129

(0.12) HE T Il 25, 32 R T i BR Ak 25D, B 7K SR P2 18 K P R 35 AN B 2. (1] b,
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XN, MR KR, B EREE RS L RE N, a2 e &R, 11 ok i,

GS008. W2127. W2128, W2129 Y-k 4 sl iU & 28 1 10000, 1X 32 E 5 H
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Figure 8 The power fitting results of D,, — R (a)and N,— R (b) using the equations of D,, = aR? and N,, =

aR?, the colors of each sites indicating the altitude above the sea level
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Kl 9 Ny D, SR AMAEER. (&) AD, SRS AMEN, BHEE ‘O H46 ‘+ ohlFxR
GS009 5 W2128 ufi i, LR COFIVELL R B I Al s a4 R M 4 (b [F (a) , {HAZAN,,
SR oA S AU 45 R
Figure 9 The observations (scatter plots) and fitting results (dotted lines) of D,, — R and N,— R for GS009 (blue
circles for observation, dotted cyan line for fitting result) and W2128 (red crosses for observation, dotted red line

for fitting result), respectively

N T B E— D MU TS R N = ) B AR B RS e, FRATTEHL GS009 A1 W2128 7
ANl ST T RN, B9 AN SN, Dy SR A R E R BRI S, 1EF
SEREKBREE T, R A GS009 HH EL T wmrifE ik il W2128 A 45 KD,y MU /NEKIN,, 5
GS009 i gifE 0.2 ~ 1 mm/h Z (8 G & R B HIAELING . /D, B0 (<1lmm) K, GS009 K
B /K DR BEREE W] AT W2128, Z5-& W uli fi & 22 5, IR W] RS2 H /)N R 7E B v 1 A o 1
ARRSFEFT S8, BbAk, GS009 ¥ /5D, N, S5REISA{ER> Imm/h F1<< 0.2 mm/h 15 % B
D, X5 Chen &5 (2013) W 5T kg R XL B /K Bk s EE AR (>90 mm/h) I (175 15
FKABL, 1E Chen SEHAIT 78 o 24 B /K SR L BRI, RY VR FRB AR AL I 1 A5 2145 A 545D, B
RIS T, A HIBEFEH GS009 F/K SR EHL/, PRt BAA ] i J5t Al 75 22 58 2 O AL
AT BRI 5L o

TR FT U B KRR IR 5 0 A REAE, FRATIO BT 3 n P35 43 S 6T % Gamma
AR M-P 3 A AT TS, BAESERANER 4, wh Gamma ) A S, LA X (Chen et
al., 2011; Chen et al., 2013; Chen et al., 2017; Ji et al., 2019), B Ll Hu X LI Z IR = B KIS FE 1
A 2 R R IRHIE & = AN S HUNBUE T 2R K, A 7EIRIEFIR 1 GS009 3l 21, Gamma 47
A DA 1 LA — SRR R BB BUZ R 25 B K (90 & 45 BN #E3 (Chen et al., 2017), K
B R W2127, W2128. W2129 L5425 RN A EL T H AR A & U EE R Z R . 5
—J51H, M-P 43 A5 (A A 45 SN« AFRA A6 B S B s T3 e s, ARIE L X M-P 43 A1 1)
£ 1R Nt 22 B 5 i 1 FoAth b X (R 5 B I E AR A, 1998).
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N T o BTSRRI AR AR RO REI - BRATIXS GS009 5 W2128 PNt s (11 2475
W Gamma, M-P Z3Ai A E T BLREAT 10 Mr, oA A RN 100 AP 1T BE
LK, MA0m B R W2128 wf i iR TE A2 /IVRL T3 (D<1 mm) B E = IR, (e
1~4mm [, GS009 NIAHHBHIREE, T ZM IR AT A2 T GS009 ik =y FERLIR, Ak
FEHIEREAE 1 /N, IR ORI AR, 3T, W2128 AT A, AEEATIRES
R D T ZERAER, IR B S . IS G RORE, GS009 P43 AT RHUE BUR
AR, ARLEFRTCIR BT M HE R BN (<05 mm) [RTH, Gamma 7347 L M-P 23 AR 7E /)y
MR A G Ao X W2128 3l i, M-P 3 A E <3 mm KL 5 Boll S AR X 1 £ KR i
A REHREAL, 1 Gamma 73 AL 1~ 3 mm Befs —Z M mifh, MAE>3 mm A —E KA,
BRI S, Gamma A LABURE L. W2128 3555 GS009 #il&4f i 2= AR rT RE & H T
W2128 i iifi T A, B RE Nz lEIF) 5 R R 1 A AN AR [R5 25

411 A PP METE Gamma 341 5 M-P 43 A 4 45 R

Table 4 Fitting results of Gamma distribution and M-P distribution for all 11 sites

Gamma M-P
s N A N A
(m3mm 1~ g (mm™) (m3mm™1) (mm™1)
GS001 60347 2.81 5.48 5448 3.26
GS003 8367 0.95 3.52 4567 2.92
GS004 280 -1.85 1.25 2088 2.75
GS006 21837 1.76 5.07 4330 3.60
GS008 281730 3.05 6.96 11065 4.00
GS009 3101 0.54 3.07 2339 2.77
GS010 1927 -0.30 2.86 3049 3.21
GS011 871 -0.90 1.88 2038 2.56
W2127 98851 2.09 5.93 11459 3.97

W2128 3658 -0.44 3.22 8540 3.92
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Figure 10 The average raindrop size distributions (solid circles), results of Gamma distribution (long dotted lines)

and M-P distribution (dotted lines) for site GS009 (blue) and W2128 (red)

Zhang et al. (2003)% 45, Gamma 7ML ESEL p-A &R P AE TR FFAEA K R AL
AR, 9 1 BE— DA AR L X I R E AR 2= B /K B R SR, A SO0 BT i R
AT T Gamma 7 Al A, FERHLA S IRE) p-A KRBT TGS, a4 RNE S vUE
H, FRELHX A p-A A% RS Zhang et al. (2003) &2 W £ 56 A A = 0.0365 u? +
0.735 pu + L.935(EMBLE R R A LA —w 2R, 5 E AR 2 WA 45 R MA & — e i 2%

7 (Chenetal., 2011; Chenetal., 2013; Chen et al., 2017), {H W2127. W2128 1 W2129 = ufi &
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[R5 458 5 Chenetal. (2017)5% 7 =1 IR 2 22 R0 15 pu-A R RILE G R By K11
GS009 5 W2128 M4l i p-A 7040 LAUE T 0L, ATLUE H, W2128 (L& 45 R L GS009 B
$21T Zhang etal. (2003) 13L& 45 %, FE T GS009 H 5 £ 1 KR, 1M AN i

H53 At . (Chen et al., 2017; Zhang et al., 2003), {HTE A B/ (<40 mm™) B, AL EME

AR

511 Muhi A p-A SRR A SR

Table 5 The fitting results for p-A relationship of 11 sites

A=ap*+bu+c

o5
a b c

GS001 0.0057 1.565 -0.028
GS003 0.0105 1.037 2.070
GS004 0.0138 1.021 2.796
GS006 0.0110 1.171 2.491
GS008 -0.0088 1.543 1.910
GS009 0.0023 1.327 1.237
GS010 0.0035 1.548 1.923
GS011 0.0060 1.169 2.418
W2127 0.0177 1.279 2.329
W2128 0.0268 1.179 2.855
W2129 0.0268 1.054 2.897

=4
/z:‘.\ iz
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Figure 11 The scatter plots and fitting results of u-A relationship of GS009 (blue dots and cyan line) and W2128

(orange dots and magenta line). The black solid line denotes the p-A relationship of 4 = 0.0365 u? + 0.735 u +
1.935, the gray dotted lines represent for the relationships determined by the equation of AD,, = 4 + u when

D,, = 0.5mm, 1 mm, and 1.5 mm, respectively (Ulbrich, 1983)

43Z-R XRZMAEGHE

200 Z-R RARTETHIAE B H KRR A EZWIEM, MHZ = aRPHEIE S5
aflb X X . KACIRGL BFKSE AL & 4 A8 K (Rosenfeld and Ulbrich, 2003). % 6 Ayithik %

KRG S Z-R RAMPE LR, EMEERET, N 7Rz, R Bk HoE K
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T 100 MR ZIEAT T A . K 6 WTLLEH, Er GS009 AT GS006 Mg fA i BE I (1817.0
KA 1453.7 KD [l gioh, At S A S B a B AR/ . SH W 2K, T GS009 1
WAL RS Chen et al. (2013)4 /i BAMRDA I FE KGR (Z = 368RM1) ZK(l. B 12 {7
GS009 5 W2128 WA ik mift) Z-R 734 KA G 6L, KFEPEZHR 2= (Marshall and Palmer, 1948;
Z = 200R'®) . W5 KA FHiAH M (Fulton et al., 1998; Z = 300R™). # i KX & 4t
(Rosenfeld et al., 1993; Z = 250R*?) UL S HARI Xt < (Chen et al., 2013; Z = 368R™1) 1
TEA HETE R T LA R o NIRRT DL, 93l a5 i e 3 I IXI7E T4 R 7€ 0.1~ 1 mmi/h
Z IFRF, GS009 F 5 3R AT EE 0 i v T W2128, X E B T W2128 3 AR 11 SR 4
Dy M/ 38 3 — 5T, XML S5 TR IE T I Z = 300RM5C &, XHT GS009 A1 W2128 ik
R R KAE SRR, B BB AR, X B/ (Al 02 WH Al s, 0 LB 4k 1
i, W2128 Sl R s il o SO B . BRI, FESEBRR A, PR TS B AT B K 8 A
o, TR L X S R R XA, 3 Z-R SC R SZEAT A R AR, TSR . B
RN Z-R KRR FEH— L K EBIRIAT IR

%611 Nl Z-R R EZMESE

Table 6 Fitting results of Z-R relationship for 11 sites

Z = aR?
Y5
a b
GS001 189 1.26
GS003 178 1.56
GS004 168 2.55
GS006 286 1.03
GS008 186 1.08
GS009 366 1.19
GS010 110 2.14

GS011 157 1.63
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Figure 12 The scatter plots and fitting results for Z-R relationship of site GS009 (blue dots and Cyan line) and
W2128 (orange dots and magenta line). The red, blue, green, and yellow lines denote the Z-R relationships for
continental stratiform precipitation (Marshall and Palmer, 1948; Z = 200R*), application in operational synoptic
radar system ( Fulton et al., 1998; Z = 300R**), tropical synoptic weather system (Rosenfeld et al., 1993; Z =

250R*2), and convective precipitation during Meiyu season ( Chen et al., 2013; Z = 368R*?1)
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AR WA RS HOCR . Z-R RATEITMWIIT T AR LB X IR 2 FE K R R R 1%
ARG S MRFAE, B R U

(1) IR FEKGERR E 2 R RE I, AR 1L o P X BRI T Bk s B K,
R R I X AR R SR IN (B R, T AR L (R, WF 90 X A AS [ 4 v P ek 7K AR AR AL
A% WX .

(2) BRI S, MRBEACGERE &0 S E R RN, SR Rm, W
T B0 B2 N A0 S5 R LA D B T T T2 T 5 20 ) S B DR/ 5 o AIRIF 3t 1K Log N,
HD,, 53 A 7 W R 2 KR, TR Bt ik FE st i, T EE S & RO 8 T =
N, R FEA R ERFD, BN LlogN,, Ko Z56 BT Al i A G a5 B, AR Ll X 17
[%7K 5 Bringi et al. (2003)/2MR = K145 B2, (HH FEBARKID,, FIN,, -

(3) Dy~ Ny, 55 R A RES Ha M B = LT TGN Dy, SREIG KRR, HESH
bl = AT RS PR Ss, RIBEKORAE R AU IR Dy, KIS I EAR B & N, 5 R A3
BB H bW ARG IEA I . BT/ INF R E R T B8 R IR, A0 3% L M DX AR AIC Y
i AL Dy BN A A ORI B 7K 5B

(4) AR L DX i ooty e R U A SE BN R (<<1mm) IR BERTRLAIR Y R R TR I
JZ (1~4mm) ; M-P 7341 F1 Gamma 73 Aii WP AICHE$ i B2 il s BRI & SSORBLET s A 23 A1 % /N R
AR m Al X T, Gamma A ARAE 1~ 3 mm B @ s, E>3 mm AT
FRIAAS,  TT0 M-P 23473 UL /0N R G AR R RS 2000 A o B S s A A, ST &, Gamma 4
ATANE RCRELT . AL X RS ) p-A SRR A BN (<40 mm™) I 5 H A X 72
SN, RS TR E 2NN, p-A RRIG LR EHIL Zhang et al. (2003) 145 %
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(5) XHUNEH Z-R K F&, HFRE BRI G0 & S Ba W BN, A F el A 45 2R
MZEBOR, w5 58 2 I 2] KRR (R<1mm/h) , [FIFEREKGREE T TR0 T
IR S REARRUN, AL DX A S R IR I AR TR SAOE R X

B o B h E AR B AT TR S R BT IE 5 AN v R g K S ER E TTBIT RE AT

FERTE FE LR R S A (i 3 AN B DA K S AR L R PR A A i A
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