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An Improved Plateau Monsoon Index and Its Relation
with Spring Drought of Sichuan Province

Zhang Shungian®?, Wang Chunxue®, Gan Weiwei’
(1 Institute of Plateau Meteorology, China Meteorological Administration, Chengdu/Heavy Rain and Drought-Flood
Disasters in Plateau and Basin Key Laboratory of Sichuan Province, Chengdu 610072
2 Sichuan Provincial Climate Center, Chengdu 610072)

Abstract: By using the data from 150 meteorological stations in Sichuan and the NCEP reanalysis data, and the methods of
correlation, wavelet and synthetic analysis, a new plateau monsoon index (Div_PMI,) was constructed by improving the Div_PMI.
The possible reasons for the abnormal spring drought caused by the plateau winter monsoon were analyzed. The results showed
that in most areas of Sichuan Province, the number of spring drought days tended to decrease weakly, but the spring drought-prone
areas (western and southern Sichuan Basin and mountainous areas in southwestern Sichuan) tended to increase significantly. The
Div_PMI, was always positive (negative) in winter (summer) from 1961 to 2016. Therefore, the new index can better characterize
the transition time and relative strength of the plateau monsoon compared to several typical plateau monsoon indices. The Div_
PMI, index has higher correlation and more similar periodic oscillation characteristics with the average spring drought days than
other indices in Sichuan province. The analyses of circulation showed that the Siberian high was weakened and the height field in
the bay of Bengal and the plateau was positive anomaly when the plateau winter monsoon was strong. As a result, the cold air in
the north was weak, the development of low-value system in plateau was hindered, and the southwest warm and humid air flow
could not be transported to Sichuan. In addition, the middle troposphere was controlled by subsidence airflow, and water vapor
diverged outward, which led to sunny and rainless weather and spring drought in this area.

Keywords: plateau monsoon, Sichuan, spring drought
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Analysis of Mesoscale Convective Characteristics and
Environmental Conditions of Supercell Hailstorm

Lei Lei', Sun Jisong?, Qiao Lin®, Chen Mingxuan®
(1 Beijing Municipal Weather Forecast Center, Beijing 100089
2 State Key Laboratory of Severe Weather, Chinese Academy of Meteorology Sciences, CMA, Beijing 100081
3 Beijing-Tianjin-Hebei Environmental Meteorological Center, CMA, Beijing 100089
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Abstract: A supercell storm caused unusually large hail, wind gust, and local heavy rain in Beijing on 16 July 2014. The mesoscale
convective characteristics and formation conditions were analyzed with Doppler weather radar, automatic weather station (AWS)
data, radio sounding, and the four-dimensional variational radar assimilation system (VDRAS). The results showed that: (1)
supercell storm had three-body scattering, echo overhang, mesocyclone, and other typical large hailstorm cloud characteristics. (2)
It belonged a northwest flow type. The hailstorm area appeared near the low-level shear line and the boundary layer convergence
line. Favorable thermal dynamical and water vapor conditions, vertical wind shear, unstable layer ("horn" type of sounding with
high CAPE above 1500J/kg), and 360K 6, high-energy tongue centered at 850 hPa; Suitable 0 °C layer and -20 °C layer height
with the thickness between the two characteristic layers reduced were conducive to the occurrence of large hail in Beijing. (3)
Favorable terrain and front side convergence enhancement as a result of thunderstorm cold pool enhancement when it moved to
plain promoted supercell development and its southward movement.

Keywords: Northwest flow style hailstorm, three-body scattering, overhang echo, boundary layer convergence line, cold pool
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Fig. 9 Surface ground wind and rainfall one hour later from 1700 BT to 2100 BT on 16 July 2014
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The Analysis of Extreme Rainstorm Process as
Influenced by the Bay of Bengal low and Kunming
Quasi-stationary Front in Yunnan

Lu Yabin', Tang Sheng? Min Ying", Hu Juan', Li Huahong', Xu Yingjie', Yang Zhuyun'
(1 Yunnan Meteorological Observatory, Kunming 650034 2 Yunnan Meteorological Service Center, Kunming 650034)

Abstract: The formation mechanism of an extreme rainstorm process in Yunnan on October 9th, 2015 was analyzed using FNL
reanalysis data, conventional observation, and FY-2E satellite observatory data. Results showed that this extreme rainstorm in
Yunnan was caused by the Bay of Bengal low combined with Kunming quasi-stationary front. The Bay of Bengal low maintained
for a long time after landing, which provided long-lasting and abundant supply of water vapor. The shear line at 700 hPa and
Kunming quasi-stationary front greatly enhanced the water vapor convergence. Rising movement was strongly developed because
of high-level and low-level jet streams and frontal lifting. The slantwise updraft by the orographic uplift and frontal lift was
favorable to the release of conditional symmetric unstable energy in moisture air.

Keywords: the Bay of Bengal low, Kunming Quasi stationary Front, extreme rainstorm, formation mechanism
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Fig. 3 The situation chart at 20:00 BT Oct. 8 at (a) 500 hPa, (b) 700 hPa, and (c) 800 hPa, and (d) the developing graph
of Kunming quasi-stationary front
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Fig. 5 (a) The upper level jet (shadow, unit: m-s™') and divergence (solid line,unit:10°s™") at 200 hPa, (b) low level jet
(shadow, unit: m-s™), divergence (dashed line,unit:10°s™") and flow field (wind arrow) at 700 hPa, and (c) the vertical
section synthesis of flow field (streamline) and relative humidity (solid line) along 102°E at 08:00 BST Oct. 9
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Fig. 6 The potential pseudo—equivalent temperature (solid line, units: K), flow field (wind arrow) and whole wind (shadow,
units: m-s™') at 800 hPa at (a) 02:00 BT Oct. 9, (b) 08:00 BT Oct. 9, (c) 14:00 BT Oct. 9, and (d) 20:00 BT Oct. 9, and (e)
the vertical section synthesis of flow field (streamline) and potential pseudo—equivalent temperature (unit: K) along 24°N
at 08:00 BT Oct. 9
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Overview of Agricultural Application of China's FY
Satellite Data

Xu Qi"? Li Qiliang"™?, Zhang Wuping °, Zhang Yeping', Zhang Mingwei', Gao Hao", Fan Jinlong*
(1 National Satellite Meteorological Centre, Beijing 100081
2 Resources and Environment College, Shanxi Agricultural University, Jinzhong 030800)

Abstract: China's FY satellite data have been applied in agricultural remote sensing for a long time. With the improvement of
satellite technology, satellite data processing and distribution capabilities, the agricultural application of FY satellite data has been
rapidly developed after the launch of the second generation of polar orbiting satellite. Chinese researchers have carried out a great
deal of research work on crop growth monitoring, crop classification, crop planted area statistics and yield estimation, agricultural
meteorological disaster monitoring, grassland ecological monitoring as well as the data processing, and achieved a lots. In
near future, the tremendous potential of FY satellite data should be brought into the reality. The latest cloud computing of data
processing and Internet-based information service technology will be used to provide timely, efficient and accurate global crop
production information for global agricultural monitoring in order to support the national food security strategy and the sustainable
development goals of the United Nations.

Keywords: FY, agricultural remote sensing, crop growth, crop classification, agrometeorological disasters
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Table 2 main system parameters of FY-3 microwave imager
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Graphical Application of Meteorological Services in
Corn, Wheat and Rice Planting

Sun Qiangian®, Wang Ye', Yuan Dongmin?, Min Yugiu®, Sui Weihui*
(1 Huafeng Meteorological Media Group, Ltd, Beijing 100081
2 Nanjing University of Information Science & Technology, Nanjing 210044)

Abstract: Agriculture is one of the areas that is most sensitive to climates. Agricultural development in China is restricted by
frequent agro-meteorological disasters. The meteorological disasters vary with crop growing periods, which calls for different
measures for mitigating the associated adverse effects on agricultural production. This paper analyses the disastrous weather
in each growing period for corn, wheat, and rice. We also obtain the meteorological service hints in the key periods and then
visualize the results by making professional publicity atlas. Through these methods, public acceptance and service quality can be

improved.
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Location-Based Ultraviolet Forecasting Product Design
and Research

Mu Lu', Yu Jin, Liu Hongxin
(China Meteorological Administration Public Meteorological Service Centre, Beijing 100081)

Abstract: In order to meet the user’s requirements about the ultraviolet (UV) protection, this paper investigates a product of
mobile internet devices, which is location-based UV forecasting. This paper discusses four aspects of UV forecasting product
including user research, function planning, algorithm formulation, and instruction library. This product meets many different
kinds of sunscreen requirements. We develop the bark scorch algorithm and set up the precise prompting library. After the product
was serviced on-line, the users have given many good feedbacks. At the same time, this product has been explored through the
e-commerce mode of sunscreen products.

Keywords: location-based, ultraviolet rays forecasting product, design and research
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Table 2 Default reminder at plain areas

UVIE  EEHA ZINRRE
0 T NA
1 Y5 POMERAMRERIERES, ATRURRZEE).
2 555 FIE30 minj& 25 %, BhiFE JRSPF10. PA+
3 L&D H 530 minj& 2, FiWifERSPF10. PA+
4 BE| FIf30 minj& 231 2, Bl R SPF15. PA++
5 95 FIf20 min/& 21 %, B s R SPF15. PA++
6 i H 520 minj5 2 Wi, 40 mingxWif, SRR HUKBAEE, BiMifiRSPF20-25, PA++
7 g H 520 min/5 22658, 40 minsxfWifh, SlE-FAIKBAEE, BiWifERSPF20-25. PA++
8 R HIi15 minjG 23 Wi, 30 mingxWifs, TR, BiWifERSPF30+, PA+++
9 Gl FI 915 min/5 228, 25 minsWifs, FTRMi<=, BififEIRSPF30+. PA+++
10 i HHEA15 min/5 &0, 25 min& i, FTH7t<, BiHfE IRSPF30+. PA+++
11+ st HWE15 minj5 &%, 20 mingsifi, RE#bshd, [ilifERSPF30+. PA+++
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Table 3 Default reminder at high areas
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11+ W dERE . AR, KBHAENSE, HENL5 minja W, 20 mingsiifh, SRR, BiWIFEIRSPF30+. PA+++
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The Variation Characteristics and Influencing Factors of
Sunshine Duration in Jingmen Municipality During 1961
to 2017

Liang Tao, He Shenghao, Wang Jiali, Wang Lu, Yang Jing
(Jingmen Meteorological Bureau of Hubei Province, Jingmen 448000)

Abstract: Statistical analyses were done for data collected from three observational stations in Jingmen municipality from 1961
to 2017. The analyzed data include monthly sunshine duration, total cloud amount, low-level cloud amount, vapor pressure,
relative humidity, and visibility. The results indicated that the sunshine duration of Jingmen station and Zhongxiang station was
significantly reduced with time, with the greatest reduction rate occurring in summer when the sunshine duration was the most,
followed by autumn and winter, and the lowest reduction rate in spring. The sunshine duration was abundant during the 60s and
70s. It started to decline during the 80s and decreased remarkably since the 90s. At Jingshan station, the decrease in sunshine
duration was significant in summer but not significant in autumn and winter. For the spring, however, there was a slight (not
significant) increase in sunshine duration. A significant decrease in visibility contributed mainly to the reduced annual/seasonal
sunshine duration, while the increase of total cloud cover, relative humidity and water vapor pressure also partly explained the
decrease of sunshine duration in individual seasons and stations. The lower decreasing rate of sunshine duration in Jingshan
station compared to the Jingmen station and zhongxiang station was mainly attributed to the smaller decrease of visibility in
Jinshan station which could be related to the geographical environment and the economic development model of Jingshan county.

Keywords: sunshine duration, climatic trend rate, influencing factors
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Fig. 1 Annual sunshine duration of three stations in
Jingmen municipality from 1961 to 2010 (The red line was
the average in recent 30 years)

F2 #IH S MUSENEHREHTHE ( B4: h/10a)

Table 2 The changing rate in sunshine duration for spring,

summer, autumn, winter and whole year at three stations
in Jingmen municipality (unit: h/10 a)

F FES R A7 4
biill] —11.3* —51.6%*  —215%  —186** —104.3**
s —8.6 =Gl =Z8FE =220 =lgRees
Al 9.1 —25.8*%* —9.8 —8.0 —35.0

i *RRFE0.05KF ERZEMEK, *RRE0O1KFELEEEX, TH
e K%, BREbmaz, K. ATk, BFER
Ao it JA B ZEE b R, b E R PR N
TIHITT BhREmy G, BRI A B35 1
BFRENAEZE G &%
23 BRSBTS

RIGH T AW FEEH RN AL R R, M
B RE, T PR A8 5 BB R KT
s, BB B L AR L 2R H R ) AR e MR TR
1. BRFER S, NN MRE, XFL R RMK

Special % #

B ot

, BEHR, KEHK, EF&/D, KWESH
B A e Rk, ERZ, & EWEREN
7N,
=3 ANGE/FHRRENTRRY (B %)

Table 3 The coefficient of variation of sunshine duration

in spring, summer, autumn, winter and whole year at three
stations in Jingmen municipality (unit: %)

g

55 kS S 2 £
b1 13.92 20.34 15.28 21.21 12.49
FPAE 12.00 18.90 16.69 21.73 12.42
il 14.43 14.93 15.16 18.12 9.13

24 HRHEHRESHT

BRI AT kE (R4) , HFZEH BN H0 ]
s mE W3R, SR R B LK, B RE
S HN 22 AN D & I 20, Bl R N £
U /> & I 1 B2 H IR DL R W 2
JoE, T R R 2 T AT, AR S R
HELE 3, BT Lk = e 2 IS 3k, S 2D HY
P LR Bk R HOR Tk R 22 I 20K,
BREEE FE 2 L 20K, TR R B LR, 5T
Lol 8 22 A S /D & I Lk A& 2R H R
HEGR Tk AR AR R I 2 25 B 201k, Bl
Sl S R 22 RS e D & BT Lk . H R SR
N P E TR R A, T W2 LS55 /b B
AR T 5

EHRE U REmEZ N, AR E R
LIS, sl 8 M 2 B 40, Rk A B A
il R 22 AR 201 20604 . 5 L S

R4 IE60EHTHE. THRMHSEED

Table 4 The abnormal years of sunshine duration in
spring, summer, autumn, winter and whole year at three
stations in Jingmen municipality in recent 60 years

SEEMN

T 1965(+), 1974(+), 2000(+), 2009(-)
HE BhEE  1962(+), 1965(+), 2002(-), 2003(-)
il 2002(-), 2011(+)
FIT 1961(+), 1964(+), 1966(+), 1972(+)
H= BlEE 1961(+), 1964(+), 1966(+)
Sl 1961(+), 1966(+), 1982(-), 1990(+)
T 1977(+), 1979(+)
== BREE 1979(+), 1998(+), 2016(-)
Ul 1989(-), 1998(+)
JFIIT 1963(+), 1968(+)
A7 BliEE 1963(+)
Hol 1963(+), 1990(-)
T 1961(+), 1962(+), 1963(+), 1965(+), 1966(+)
s BREE 1962(+), 1963(+), 1965(+), 1978(+)
il 1978(+), 1989(-)
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SR BE R R ZE R DRI [
5RZ 8RR T RN 518 2 & A S .
. AMZFEHRNHES KRR EZENIER, mHF
. MEMERARZERAHERL. F. 2. K &N
ZEH BB S AR 2 R E WAL, 2FEAR
HH VUK. HRN B SR ILEZASFENE. B, &
ZFERRFIEMR, KERBMEMEARE, HHEX
EX O

5 #INE. EHRMNYHSHMEFHHEXRE

Table 5 The correlation coefficient between sunshine
duration and influencing factors at Jingmen station

JA, K EEEELS SR, R EMEE N EH
R B, R TehE H N B S A n BN e &
ERFNTME, SRLEREREFENIEMR, it
B IR EEN, BRI, KT EH R
WD NIRRT LA BRI T ol 4F 8w AR RE P, AR
nEMBENEE R R ZFRD CRE) &%, FI
i H RN S 12 S R IR N A <.
FIFFAFH, Preeul. Htlthias H R Hom th
*6 hitiheE. FTHRMNBSEMEFHHEXRY

Table 6 The correlation coefficient between sunshine
duration and influencing factors at Zhongxiang station

55 kS e 2 £
Bk -0.372%*%  -0.464**  —0.623** —0.835**  -0.053
ko= —0.125 —0.136 —0.095  —0.353* —0.415**
IKIRIE —0.169 0.183 —0.239 —0.218 —0.096
AMXHEE  —0.347%*  —0.280* —0.353** —0.356**  —0.158
fE L 0.326 0.466** 0.371* 0.349* 0.452%*

®7 mliihE, FERNHSHZMEFHEX R
Table 7 The correlation coefficient between sunshine
duration and influencing factors at Jingshan station

55 B2E #E Z% £
Mz —0588**  —0510%* —0.785** —0.835** —0.407**
k=&  —0569**  —0.157 —0.305*  —0.353* —0.015
KIAE  —0.340%*  —0.388** —0.386**  —0.218 —0.055
AAXHEE  —0.698** —0.364** —0.460** —0.356**  —0.156
GANES 0.17 0.464** 0.454** 0.349 0.474**

5= B e £F E:
MEE —0515%*  —0.661** —0.687** —0.716** —0.621**
Kz —0.078 —0.097 —0.044 —0.132  —0.102**
KA —0.013 —0.273* —0.241 —0.336* —0.053
AAXHEE  —0.303*  —0487**  —0.311* —0.361**  —0.228
il I RE 0.349* 0.486** 0.215 0.354* 0.501**

x8 HINLF/FRRE. RRE. KKE. HIE
E. BELE (2. Z=E. RZE (H/10a),
KKE (hPa/10a) , HXHEE (%/10a) , BERE
(km/10a), TH) BERHREZEMN
Table 8 The trend coefficient and significant level of total
cloud amount, low-level cloud amount, vapor pressure,
relative humidity, and visibility at Jingmen station

4" ROREMEX,
WPECERHE. il H RS 8. KKRIE.
AERTE 55 N e AL S5 52 i) [R] 7 4D R O R 2505 3R 113t 1)
FHOCMERT LB, Bi e, Bl e 3s AR o< R &S 901
Sl R AE 58 R R H AR BL.
3.2 HEHRHELHITERE
B HEBENHS RS E. Ka®m. KIKES
ARV B A B LR AR S DL R L3R S IR 7 ) A8 Ak
AR AT LA (R5—10) , F0IT TG 4E H
B S AKREAA ST E 2R EE A, HxRE
N, AN, ANATRE A T 8 H B s i 32 2

‘-7 RRHEX, TR

EF BF ME 2F E:3
BER —0.09 0.09 —0.06 0.05 0.02
IEZHE  —034%  —017%%  —027%%  —0.23%%  —025%
KR 0.03 —0.02 0.03 0.08 0.04
MRHRE  —1.23% 029 084  —061  —0.61*
UL —310%%  —4.25%% 353 —290%%  —330%
ROHHIFE/ZERRE, REE. KRE. HINRE. &
NEEERYREEY

Table 9 The trend coefficient and significant level of total
cloud amount, low-level cloud amount, vapor pressure,
relative humidity, and visibility at Zhongxiang station

55 B2 &S 2 £
MzE —0.17** —0.04 —0.08 —0.00 —0.09%*
K= S 0130 (127 ()70 1 SRS (1705
KRR 0.02 —0.02 0.04 0.07 0.04
X —1.56%* —0.25 —0.87* —0.53 —0.78**
it ILRE —1.42%%  —210%*  —2.04**  —130%*  —167**

50 | Advances in Meteorological Science and Technology S&EH%# R 9 (5) - 2019



F10 RLEE/ERRE, REE. KKRE.
Table 10 The trend coefficient and significant level of total
cloud amount, low-level cloud amount, vapor pressure,
relative humidity, and visibility at Jingshan station

EXHEE. B8

5F 2= & zF k-3
MR —0.18** —0.08 —0.12 0.03 —0.08**
Kz —0.33**  —0.12**  —0.24**  —0.19** = —0.21**
KIRJE 0.00 —0.07 0.07 0.13* 0.03
AHXHRE  —1.29%* —0.07 —0.59 —0.46 —0.66**
AN —0.56%*  —1.27%*  —112%* —0.46*  —0.84**
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Analysis of Overshoot Fault of Meizhou Dual-
Polarization Radar

Huang Bin, He Hanging, Chen Yuhua, Yang Lihong
(Guangdong Meizhou Meteorological Bureau, Meizhou 514021)

Abstract: During the business commissioning process after upgrading to the double polarization, the antenna of the new generation
of Meizhou weather radar usually pitches to the upper limit once about 15 days or so. This results in a failure phenomenon by
showing elevation angle of 90° which causes radar run abnormally. In this paper, we analyze the possible causes of the multiple
antenna pitching to upper limit by considering the working principles, signal flow and circuit schematic diagram of the radar. The
maintenance process is also introduced in detail. Finally, the processing of common antenna pitching problem is analyzed and

summarized.

Keywords: Dual polarization radar, ac servo system, fiber optic link, shaft Angle coding box
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Table 1 Antenna overshoot fault alarm information
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Fig. 1 Detailed diagram of angular code transmission
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Fig. 2 Circuit diagram of axial angle coding box structure
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Fig. 4 Troubleshooting flowchart
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Fig. 5 Digital control board D25 chip

TS, EEBTRLINEL 7 (L AR 00 el 1 2l B B8 Hh ) S B
. BRI, AR IR O
(E6) , ZREnf FIBELLIBITMEANH, REKBAH
REGARAN PRI e, B 5 R

El6 D25it MM tH E A — 4> E HA N R IR IE ' B
Fig. 6 One wave normal figure of D25 chip 3 pin output
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