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Abstract

The variation characteristics of water vapor content (IWV), liquid water content (ILW) and cloud
base height before two precipitation cases in Xingtai City were analyzed by means of the data of
MWP967KV ground-based microwave radiometer and infrared observation instrument. The re-
sults show that: the increase of IWV and ILW of stratiform precipitation in 2~1 h before precipita-
tion is greater than that of stratiform precipitation, but the absolute value of IWV and ILW of stra-
tiform precipitation in 2~1 h before precipitation is greater than that of stratiform precipitation.
The decrease of cloud base height of stratiform cloud precipitation 2~1 h before precipitation is
less than that of stratiform cumulus precipitation, and the absolute value of cloud base height of
stratiform cumulus precipitation 2~1 h before precipitation is also less than that of stratiform
cumulus precipitation. As the time when IWV continuously increased for 22 h and IWV = 4.20 cm,
ILW significantly increased for 22 h and ILW 2= 0.119 mm, cloud base height continuously de-
creased for 22 h, average decrease for 20.34 km/h and cloud base height for <2.69 km, it can be
utilized as a reference index to judge the occurrence of precipitation in Xingtai City in the next 1 h.
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KA BIKIR AR AL ST 25 RZ RSO R p s g A 1], HA KRS BRES K& E1E
= HEAR IR AR A AR R b AR SRR 2], MR A AR S T B TIRER. A, AT EE
PR 55, T A RARE S SE MR I K S IRIE BT 2R [3] [4], s BE ok 2 e KA TR . A TR
Wi R PR R ER[5] [6] [7]15 452 R .

IR 25 3 o) M 22 3 TE PO U R TR AN SE, Herb Guldner [8]F1 Chan [91FH 5% 73 Jall & 3 1
LTI SR B A5 ) 7 v I M X 2R [ /K AT 30 min P PRI R UK IR S B VRS 7K S B B T R SR,
AR B INRIRT AL AN F i R (1 B IR K W R R AR B AR U B4R 7R B - 3R B A (10 R BILUKIR & &
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RIKIRSEILS] 2.2 om, WAKGEILD] 0.20 mm &2 M R AEFKK— DS Hbr. N T 2miAR
TG H X RS KIR B A AR AGAFAE ) P Aipt 5 6T o s I8 50 o) R OB KA R KR B e YRS IR
BN AR A R ARREREAT T b, ATIIIROGS B K R AR TR SRR SRR, DU S S T
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2. ZENEHE

ARSI B B K ORER B S SRR & RSB SRR I S 1 (371N, 114°22'E, g4k
FE 182.0 m), SCHI NIRRT RETH B HT A RO M A A T SR I R s R [12], S R K G s R
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Table 1. Two precipitation cases in xingtai
= 1. FRFERABIER

Bk e FEUE I R)/ il 55 1h Bk Fr a2 e)/ TR
- (MM.DD.HH) (MM.DD.HH) mm h mm
A — 06.13.18 06.13.21 0.1 3 1
AN = 08.07.09 08.07.11 0.4 2 18.2

AR SC AT FH P Rt A e S Ty v L S 8 T2 206 B ST BTG (Y MWPOGTKY AUGkis fa bt i1, A
BAE P ARG KA SR AR A, SR sh Oy s R SRS 5, ST P st
AT LA 28 SO 5%, RERSSEIN . ESRRENIR UL . W WA KL R AR SH
[13] [14] o AR SO I3 KAl 8 A A0 BE SN B S 3R AT B, 32 PR e v B TR B A i B MK
HEE. WAKERE. ZREERRRERET 28, IR0 I R S5 R BT 4R

3. B{RESH
31 KAREFETWL

MO 5 S B A AR 2 R K SRR & B (Integrated Water Vapour, IWV) & 756 K 10 km P AS 7] 5 13
KR BERE AR Sy, SCH AL em RO o ST R IILME— FEK T IWV (1] 1)7ERE KT 12~11 h B
2.85 cm 218 N R4 % 2.79 cm, F&/KHET 10~3 h 1 2.88 cm P a1 & 3.48 cm, F&/KHT 2~1 h 9 IWV 1818
i, 1 3.42 cm 4% 3.65 cm, /NEFEEFHIR 6.73%. NI T FEK Y IWV FERE /K ET 12~10 h H 5.18 cm
B8 R A 4.96 cm, [E/KHT 9~6 h H1 4.98 cm B4 5.12 cm, FE/KHT 2~1 h () IWV 800, B 4.83 cm 4%
4.89 cm, /NEFFIIFHE 1.24%.
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Figure 1. The time variation of average water vapor content from 12 h to 1 h be-
fore precipitation for individual cases at Xingtai Station (Unit: cm)

& 1. ABEuLPEKANMGIFEKET 12~1 h FHKCRE ERFEI T (R cm)

L b Hr Al R, EAR S B AZRBUIR 2 B KOR A2 BT RO AR & B AERR KT 2~1 h B4 LT 249 i,
Hr 2R Z K E RIS BAERKRT 2~1 h (G R T 2 RABUIR = B R AR iR RIS R, (H %
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IKHT 2~1 h FI7KIR & ELHEE R ERFIR Z AR T 2R BEK . i BEKABISE5 (WY R/l HT, B
JKHIFE) IWV FERE/KHT 2 h BEINHTE, /NP2 31 3.16%, F#/KHT 2 h #9°F15 IWV iy 4.20 cm. fELL
SFRME NSRBI R WV 2RESEMEE >2h, HIWV >4.20 cm, AI{ERNHABIARK 1 h G
HOIX R A K I — A S e b
32. BEKEETH

RIS T B AR FE R S /K & & (Integral liquid water, ILW) 7R 0~10 km i 8 B4 THT AR 4 B
SHRENAR T RS K& &, SCR AL mm 2R o AN — RN RRES K (] 2)ERE KR AR R 2
BN sk - B0 - 9D - BRI AT . ILW 7E/ME— 1) 12~6 h (1) 0.024 mm 3303 N £ F /K AT 6 h 1)
0.072 mm, Fifi J5 7EFF/KHT 5 h R3] 0.053 mm, [%/KAT 5 h % 0.053 mm, fx /5 HH 7K AT 3 h ) 0.069 mm
BRI R KAT 1 h 19 0.131 mm, “PIEKIEE N 0.447 £, ILW 7EAME] —f) 12~6 h () 0.079 mm J#3) F
[ ZE B /K 1T 6 h 1) 0.059 mm, F&/KHT 3 h FFZ 0.109 mm, 5 /)5 B FE/KRT 2 h [ 0.105 mm BRI E [E/KET 1 h
f£) 0.152 mm, — /NI BGKCIE Ay 0.453 £% .
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Figure 2. The time variation of average liquid water content from 12 hto 1 h
before precipitation for individual cases at Xingtai Station (Unit: mm)

2. MB& shFEKAFIREKET 12~1 h FRSK S 2RTE L (EBEALL: mm)

MR B KR ZRAUIR 2 B K R AR BTG ILW FEBE K RT 2~1 h B4 R BLB B3 I0, 5 1wV 2240 T 303k
L, BARERZ BRI ILW ZEFE/KTHT 2~1 h (3SR 2K T 2 RBUR = /K A AR T ILW 351, H /K T
2~1 h [ ILW ZESHE E12 ZORAUR 2= BRI KT 2R 2 B 7K o 5 BRK 735 ILW 20 AT R 30, B /K 735 ILW
FEFRIKHT 12~1 h S SIE A, HAfERoKET 2~1 h 2SN, BKIEE RN 0.578 5, FE/KHET2~1h
(17355 ILW 2y 0.116 mm. 7E L PIE RS H AR RS N BEK T 2 A /K & 5 BE R 1R 42 4k H I 55 v EL
ZJRARRIFUEIE N, LW SRR E > 2 h, H ILW > 0.116 mm "] {E R R K 1 h G IX &R
BRI — N2 H 8 h5
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2 A S KB SE PR P i T R BT B, R A R rh 2 O R B 32k 38 P A e
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—HE—— NER AT, FEKET 2~1 h B R TRE&ER . M —BFEKHT 12~10 h =& &N T 6.15~7.02
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Figure 3. The time variation of cloud base height from 12 h to 1 h before precipitation
individual cases at Xingtai Station (Unit: km)

B 3. MEWFEKAFIFEKET 12~1 h FHRIKSER B (B km)

JRAR Z B AR JZARAR 2= B /K R AR I ) 2= i e FEAE B /KT 2~1 h S B & R R, 5 1wV R ILW
BRI, IR B K = R R FFRK AT 2~1 h (I PRIR LN T 2R AR = PR K R A 1 1 = e i B
B, HEEKRT 2~1 h (2 R e B RHE 12 2R BUR 2 B N T IER B K i KB 38 2 R
FERTHN, BT IR 2= i v FEAE B /K AT AR AAN R AR ], (BAERR/KRT 2~1 h S 2@, 3R iRk
# 0.79 km/h, Iz R E BEEREKHET 2~1 h 4 2.29 km. 76 LLESME NS ZARFRIVIE T =K &I A
B R PR HARgem i) >2h, “FHMEIE >0.79 km/h, ZEEE <2.29 km, FJVERHIEARE 1 h & HIX
RAEBEK)—DNZH 5

4. ER5iTL

AT E P21 MWP67KV Bl 56 v FITC £ B LA, MKIR & B(WV). S KE &
(ILW)FI 2z JEE 5 FE AR AL 7 T, SRR AN WV ILW R JE e FE AR AE R AT T X Ee b, E AR5
IERIY I

1) AR BEAKPIARKIR S BAEREKHT 2~1 h BIEIE 2R T ERBUR = B AR AE T R KR & 2R, (3
B/ AT 2~1 h KR & BB 2 ERBUR 2 B KR TIEAR EFEK . BEKHT IWV 2 RpEE8E e ) > 2
h, H IWV>4.20 cm, aJ{ERHAEAR 1 h G X & ALK — NS %R R,

2) FIRZ PR ILW 7EFE/KET 2~1 h B3GIR ER T ZRBUIR 2= Bk R AR AT ILW 3R, {3 KT
2~1 h [0 ILW Zaxf B H 2 2 RBUR = KK T 2R B K BEKHT 2 S 7K S B e (] AR 40 H 30455 05 HL
ZJEARZRIFWEIE I, ILW B ERNEE > 2 h, H ILW > 0.116 mm o] fEAHE R R 1 h G X kA4
K — N2 H b5

3) JZMRE IR i FEAERE K HT 2~1 h (B iE 2/ T2 RBUR = /K R AR T = R e FE R, L

DOI: 10.12677/ccrl.2021.104033 285 SR AR


https://doi.org/10.12677/ccrl.2021.104033

nﬂf
_F
I

%

BEKHT 2~1 h =& s L EB R RRBUR AN T RR B K. =R IR WS T H R
] >2h, PR >0.79 kmh, ZJE&EE <2.29km, FI{ERHIBIAK 1 h & HIX R AR K—4N S

FHARE o

EemB
T & 7 AT A TR B 285 H (2020Z2C144) .

SEEk

[1] O’Gorman, P.A. and Muller, C.J. (2010) How Closely Do Changes in Surface and Column Water Vapor Follow Clau-
sius-Clapeyron Scaling in Climate Change Simulations? Environmental Research Letters, 5, Article No. 025207.
https://doi.org/10.1088/1748-9326/5/2/025207

[2] Bioe, R FAMEEEREIERNRA RS WEKEESMRHER T[], MRS %, 1999, 10(1):
34-40.

[B1 Ké, /gl WIER, SO 2 IE R T ORI A BT[], kB EIE R, 2014, 43(1): 84-88.

[4] MEX, ®mRE, Brr, & WEHRKAE s KBURBEKRTIRIT[E. KETRSMA, 2021, 42(1):
13-19.

[6] ZZEE, TR, BALZE, % MRS BT E R R SOKVRARRE 2 K TR IR A D] FRA S, 2017,
35(5): 767-775.

[6] XUEF, FBEEEE, BrfE, 5. 2014 5 R = K 2 M ARG AT & 2R EVE 8 R[] R
#k, 2015, 73(4): 635-647.

[l MEK, 5k, EBE, & — AR EG QR N Hr[d]. =R AR, 2017, 36(5): 1404-1411.

[8] Guldner, J. (1999) Results of Year-Round Remotely Sensed Integrated Water Vapor by Ground-Based Microwave Ra-
diometry. Journal of Applied Meteorology, 38, 981-988.
https://doi.org/10.1175/1520-0450(1999)038<0981:ROYRRS>2.0.CO;2

[9] Chan, P.W. (2009) Performance and Application of a Multi-Wavelength, Ground-Based Microwave Radiometer in In-
tense Convective Weather. Meteorologische Zeitschrift, 18, 253-265.
https://doi.org/10.1127/0941-2948/2009/0375

[10] IR 5, MRAESR, EBeDy, 5. MR S 7ORE A I R RS S TR P S A [I]. R AR R 4R, 2013, 24(5):
576-584.

[11] SEskAl, sRuUl, BhZEA, S5, GRS TN B AE B K Bk th R [3]. 54, 2015, 33(2): 340-343.

[12] B, (g, AU, 25 )R G A S v B st =2 M i XS /K B AR A ] /K BRI B AT 7T 0], Rk}
2%, 2010, 34(3): 548-558.

[13] /@7, #ETr, MR E. WWRIRE AR 35 MERMBERE T B 55 0], AR FHE, 2014,
42(2):193-197.

[14] Cadeddu, M.P., Turner, D.D. and Liljegren, J.C. (2009) A Neural Network for Real-Time Retrievals of PWV and LWP

From Arctic Millimeter-Wave Ground-Based Observations. IEEE Transactions on Geoscience & Remote Sensing, 47,
1887-1900. https://doi.org/10.1109/TGRS.2009.2013205

DOI: 10.12677/ccrl.2021.104033 286 SR AR


https://doi.org/10.12677/ccrl.2021.104033
https://doi.org/10.1088/1748-9326/5/2/025207
https://doi.org/10.1175/1520-0450(1999)038%3c0981:ROYRRS%3e2.0.CO;2
https://doi.org/10.1127/0941-2948/2009/0375
https://doi.org/10.1109/TGRS.2009.2013205

	微波辐射计对邢台市两次降水个例的云水含量探测分析
	摘  要
	关键词
	Analysis of Cloud Water Content in Two Precipitation Cases Detected by Microwave Radiometer in Xingtai
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	3. 结果与分析
	3.1. 水汽含量变化
	3.2. 液态水含量变化
	3.3. 云底高度变化

	4. 结论与讨论
	基金项目
	参考文献

