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Review of Drought Monitoring Based on Remote
Sensing Technology
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(Institute of Arid Meteorology, China Meteorological Administration/ Key Laboratory of Arid Climate Change and
Disaster Reduction of China Meteorological Administration/ Key Laboratory of Arid Climate Change and Disaster
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Abstract: In this paper, we reviewed and summarized the drought monitoring technology of satellite remote sensing in the fields
of visible light, thermal infrared, microwave, hyperspectral, chlorophyll fluorescence, UAV, and multi-source remote sensing
technology and big data mining; evaluated and discussed the various problems existing in remote sensing drought indices and
models; indicated the main technical problems of satellite remote sensing drought monitoring and the future development
opportunities, and put forward the main problems to be solved and the development direction in view of the current situation of
China's satellite remote sensing drought application.
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sensing monitoring based on UAV technology
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Difference of the Diurnal Temperature Variations
Between Urban and Harbor Area in Shanghai

Zhu Zhihui, Wang Qin, Li L
(Shanghai Marine Meteorological Center, Shanghai 201306)

Abstract: Using the ground meteorological observation data of Xujiahui and Yangshan stations in Shanghai from 2008 to 2016,
the diurnal variations of temperature in Shanghai and Yangshan harbor area were analyzed. The results show that: 1) There are
obvious seasonal differences in diurnal variation of temperature between urban area and harbor area. The diurnal variation range
of temperature in urban area is larger than that in harbor area in all seasons. The change of temperature in harbor area, due to
the infection of ocean, is gentler. 2) The maximum temperature rising (cooling) range of the harbor area is lower than that of the
urban area, and the change is gentler. The temperature rising and cooling changes in urban and harbor areas are asymmetric, and
the temperature cooling changes more slowly than the temperature rising. 3) The maximum temperature rising changes in the
urban areas are relatively concentrated throughout the year, and scattered in the harbor area. The maximum temperature cooling
appearance rate of urban and harbor area shows obvious asymmetry around the peak value, and the larger incidence in the urban
area is concentrated on 16:00 to 18:00 BT, while the harbor area on 18:00 to 20:00 BT. 4) the appearance of the highest and lowest
temperature have double-peak structure, there is higher occurrence rate of the highest temperature on 13 and 20 BT, while there
is higher occurrence rate of the lowest temperature on 05 and 20 BT. There is significant difference in the lowest temperature
occurrence rate in each season.

Keywords: urban, harbor, the diurnal variations of temperature
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Fig. 1 Diurnal air temperature variations between urban (asterisk) and harbor (hollow point)
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Analysis on Wind Profiling Radar Data of a Rainstorm at Lin’an

He Yufei' Gao Zhuyu®
(1 Yuhang Meteorological Bureau, Hangzhou 311100
2 Information Network Center of Zhejiang Meteorological Bureau, Hangzhou 310000)

Abstract: A Meiyu front rainstorm process from June 23, 2017 to June 24, 2017 is analyzed in detail by using CFL-03 boundary-
layer wind profiling radar at Lin’an, and the results show that wind profiling radar observations are able to reflect characteristics of
mesoscale shear line during the Meiyu front system. The main reason why precipitation is relatively concentrated at the beginning
and end of this process is that low-level wind shear happens to move over Lin’an during those periods. Thanks to upper level jet,
this rainstorm lasts a long time. Except wind profiles, radar echo intensity is estimated by power spectrum data to analyze the
details of developments of the rainstorm, and it is found that precipitation cloud develops vigorously with height over 5 km. Other
wind profiling radar products, such as vertical velocity and atmospheric refractive index structure constant (C,%), change in an
identical way comparing with the precipitation. When the precipitation is above 10 mm, vertical velocity is around 7 m/s and log
of C,? is around —11. Consequently, wind profiling radar products can be used to monitor rainstorm operationally.

Keywords: wind profiling radar, rainstorm, shear line, jet, echo intensity, vertical velocity, an
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Advances in Meteorological Science and Technology S%EHE# R 10 (3) - 2020 | 37

Progress 44 7 (£ &

HAEEIK)G B, /NN B AEL0 mm A2 A5 (R BREE I ] IA
26 h, &AL T UM G ZIRIX 2 A ETRR K, 2 IRAE
ARG 2 ANME, KEKAL ETFHINE T IR G
Wk
1.2 EHE

Il 22 XU BE 2% 5 5 NCFL-03 B R UE T iA, KA
FERFREERM T7 =0, — AR & AL A RAss XA
AR, BRI HAN3~5 min, FEAIEHRIASH
1.

F1 wRRNEBLEESH
Table 1 Parameters of wind profiling radars at Lin’an

CFL-03i1 R EE %

SH

{RAE=C B

R BAIm 0.227 0.227
Jok B JEE /s 0.8 3.2

Jfik i 2 52 4 IHZ 31250 15625
FFT &% 512 512

RSk 8 4

PRI 46 = m 60 600
PRI Z 1w m 1500 5280
FEESPEK/m 60 120

AR SCASEFH PR JRER 42 B I M B T 2 1 A4
ROBSI %4l . OOBS %R, Hh D315 E 4w 1)
I 1] 20 9 2 94 min, ROBSSCAFHHE 1 i 18] 43 5y
6 min, OOBSICAFHHE A [A] 73 #1% 91 h, ROBSHI
OOBS LR H4f £, 75 JRVJER 48 B a4 A 151 FE R 7K IR
W ACERUE . R . KA R .

I 2 B 2 B 1k S5 b T [ b Ar T A —ubdik, 2
265 °N119.7°E, 30.22°N, A F|F P& i 5] 11 bl )
XL AT o

2 REB&HBERSH

FIFH AR 25 55 1A O OB S 43 M 1iF 7 IH VA WY
BN S5, OOBSHAE 1 45— /N 8] [ %
AR 5 7 BE KT RGE AR RS . 245 H 72017
4£6 5 23 H 101} 2224 H 14 [ 7K - X 2 B 56 28 40 i
MEHEDLEH, K2 BT10—118, %452 kmBA R
PAPE RN E, s AR RO, KU = BE A, Il
Lyl B REE, 12— 13 JF AR S o E R R
Wi, BTG, 1415}, {K251.8 kmULR XA 5 o 76 b X
1.8 kmUPA bR KU e X0, XUBE g BE D%, 7E1.8 km
DL A BEFifL, 158 KUZEHEAS &1 B b i R G e R
Ko W2 32 08 i 4], 14—15IfEE BT AR 4 &
uan 29 e MLL 2R FiroR, AR 2 R IR S5 E A6
TR, FEELTHE, BRI 2, 16—218),
K2 IR 328 T H AR UG DR i 76 R, o o 52 38 T 2 18
PR, A D) AR £ 2 4 1 e TR R I T R A )



38

TEBE

dvances in Met S&T

5280
4800
4200
3600
E
#4 3000
I
2400
1800
1200
600
10 12 14 16 18 20 22 00 02 04 06 08 10 12 14
i 21

E2 2017468238108 E24 B 14/t L RE L Tk /Nt
KFEREEERLZ
Fig.2 Hourly horizontal wind profiles of Lin'an wind profiling
radar from 10:00 BT 23 June to 14:00 BT 24 June 2017

600 my=; 5 V)R 28 R G (B ARG h, 2 kmisi )
AR N3 h, 3 kmbh k& s — B 2w G XSRS
s 2207 —K HOART, k= Fl vy 25 #0852 i 75 X2
KOEBEKR, BEKERER R OSI TR 4R 25 X ] EH 7 X
) e e, 09 ARG 2 AUl i e U, F TP RS
] B ZKPRIC N, FE7K PR35 10—118, i3 JAUIA] EH
A RRAR L o mdb X, AR REYIRL Rt 5, H
RIBEEIRIE, X303 km, &2 ML 2w,
&R T LI /N Y SR 15 mm; 128 LR 52
PR S, Bk IRET S 1k .

K325 11201746 H 23 H 141} . 20 NCEP4:Ek
53 #1850 hPajX\ 7731 ¥, El3a’y23 H 14K} (1) X7 75
fi, AILLE IR ZHIX ATEALR, ZA R B, S5
UL 28 55 123 H 141 1.5 km 22 A5 e S 7K RV R —

34°N (a)/ \.,/JJ ! J J >
4 1 v /N
32°N — —
I TS
i 3 AN
R A N e
}/“;‘v A . A
O Ry e | .-
J ST S gt e
/ i i i
26°N i i 4 i
114°E 116°E 118°E 120°E 122°E 124°E

#, A VP ALE R b VAR, R 3arh
LT, BRAKRE; E3b 23 H 200 {4375 15
ATDLE H G 2 X O PERg R, 2R, 5 XURR
2 TR 1423 H 200 (191.5 km s A3 i B /KPR — 3,
ISR 2 Rt Dl 2R, PEKIES . El445 HH20174F
6124 H 08I . 14} NCEP 4Bk 73 #1850 hPaX\17 7>
B, Eldah24HO8I 1R 404, 1T LLE HIE 2 Hs
X ATER R, 2R B IER], 5 XERZE T 1824 H08
1.5 km S 4G BE /K R385 1a) Bvr g b
a2 L Ab A VAL, mEdarh AL fiin, BKE
Jig; ElabJy24 H 1405 )R 3% 534, BT LUE H I 22 X
RNPEARIR, 2R A AR, 5 XUEEZ E k24 H 1485 1)
1.5 kmZe 45 s FE K RBE R — 35, eI 1R 2R 240 0
WK, FEAKIRES. MAEKRFE 47850 hPax\37 A5 K T
LB H, R EWNERIGZMX G2 T xR
EVIRL RG B, RlfloR T R IRER IR K, B
— KRR B R A R, B R R KA R
5 XER 2 B A A R R AT 5 R — 8, KBRZR R 1A
B IA) 2 HE 2 B iy, AT LA PR IR D) AR 28 RGeS I
21 X N3 B E S AR AL

BISEE HY 13X M Y e 5 T O 2 RS 8 7 A4 AN [+
T P KGE S L, b 52 90.06~1.08 km %N
&, EI5bH3~5.16 km&/NEfE. 1 kmEL P35 KUk
BN, #E5 mistE A 3 km DL ESEERGEECR, K
120 mis. MFI5 RGE 1) A G L el LLE Il 22
L3 kmE UL EZ 2 AW, 20N KA
K, FHEETRERGMATREMER K.

BG4 7 KPR B I (] AR A 2 A, 6y

34°N

=)

30°N}-

28°NE

26°N ;
114°E 116°E 118°E 120°E 122°E 124°E

E3 201756 A23H 14K, 208F NCEP 1° x 1°£EkE 5117850 hPaXliz

(a) 14mt;

(b) 208t

Fig.3 1°x 1°NECP FNL 850 hPa wind field at 14:00 23 June and 20:00 23 June 2017
(a) 14:00 BT; (b) 20:00 BT

Advances in Meteorological Science and Technology S&EHE# R 10 (3) - 2020



34°N

O G T S - A0 S N BN

Progress 44 7 (£ &

34°N

e Tl
30°NK A e T NS, (t rrrrrrrr & 30°N
28°N A J@/@/ 28°N
v o s
. ? : ,p N R : : ,p N :
6 N L L Il 1 26 N L L Il L
114°E 116°E 118°E 120°E 122°E 124°E 114°E 116°E 118°E 120°E 122°E 124°E
El4 201746 H24HO08KT, 14&F NCEP 1° x 1°£¥KE 4 #7850 hPaXli%
(a) 08Rf; (b) 148f
Fig.4 1° x 1°NECP FNL 850 hPa wind field at 08:00 24 June and 14:00 24 June 2017
(a) 08:00 BT; (b) 14:00 BT
20 20
@) (b)
15 15
E 10 10
=
X
5 5
0
0.06 018 030 042 054 072 096 1.08 300 324 348 372 396 420 444 468 492 516

= km

@ km

E5 BEKEERMTFHRERES EH S

(a) 0.06 ~ 1.08 km;

(b)3~5.16 km

Fig.5 Spatial distribution of average wind speed during the precipitation
(a) 0.06-1.08 km; (b) 3-5.16 km

1 kms BE 7K X R Bl I (] 224k, EI6boA3 kmims
Kl6c 5 km o B /K KU i 1 2 5 AL 7 )
s, FRALNEE (°) , JERITE0~360°, 0°K ik
R, 90° KRR MK, 180°FI/REIK, 270° KRR,
360° K ~db . ME6ar] LLE H, 12:00—15:0051%
UL RGN, 1 kmiE T KCE R 7E B K T 4R
] H IR BN, A 8 U SRy o8 b RS g e 2R XL
IS TP AR VIR 2k KRG T iR 22 B%, AR el
i 2 RS D9 A v IR, 58 B0 16 XL ) B A B T AR A R
), FEREK ) T BL200E 22 HO7I, 1 ki B2 DA 78
RRE, 08I HFURFIFE & ZAR T VAL L R g, K
WIS R, HONEE RS AR EILR, ik T
FrastE g Kt fE s ANEIeb T LUE H, 3 kms BE/KF
P AR P R PG R AR 2, 2 auiisgma, R B
FRa; ME6CH AE H, 5 kmis FEZK T XA LA P X

Advances in Meteorological Science and Technology S%EHE# R 10 (3) - 2020 | 39

RE, REbH B,

R oM, SRR Y B ER WL AR I B K AR
PR B K AT BRI B KR B, 3% 72 | 7Rt B2 A A AN S
B, WZgah T — kP REMMRTETIEL R5 T
B, o RERTHARR S Ao, AR A A A EEGE. A
Pb A ER M B0kE, XUBRE TR IARS [A] ) HF s vy, o]
PLE IR DA 28 RGeS i 22 3 [X R 37 3% 4682 1) AR
s K R I 2 1 X 25— B2 06 RO I,
IR VAL R R R
3 TIRMOEEEST
3.1 EixEBEEAE

AUBR 28 T8 IR BRI I R A5 5 2 Bk B KA
B, fEABEKRAER, B ESHEETECRE T
B KR T IO . X FIURERELTFEMS, HK
—FAE 7 K G, B KR B O 2 it R B, 9B



TEBE

dvances in Met S&T
1k360
@

74270

#9180

A ©

%90

Ito
10 12 14 16 18 20 22 00 02 04 06 08 10 12 14

Jk360
(b)

74270

180

A °

790

to
10 12 14 16 18 20 22 00 02 04 06 08 10 12 14

1t360
©

74270

180

A ©

%90

Ito
10 12 14 16 18 20 22 00 02 04 06 08 10 12 14

%)
El6 BEkEHE MR R EX 6 R E 57
(a)1km; (b)3km; (c)5km

Fig.6 Temporal distribution of wind direction at different

heights during the precipitation

(a) 1 km; (b) 3 km; (c) 5 km
HARE BRI R RG] -
3 2 2

po_ M RGOy |m2—1|XZ’

1024xIn2" A’R’L ~ |m* +2|
f, PRABEKIBIEAE ST PONKIIIR, GH
ReM i 0. yATIKK. EEBORTEL: ok
SRRt B2 B A TR R s DN ERIE R s RAVE R

. -1
%ﬁ%;Lﬁﬁ%ﬁﬁ;§:3ﬁ§%%%ﬁmw@k

—fBEHR0.93; ZNHIL TR T, BRI 158

N TIRHZAE, KBTS IS 5 % Pg. Py
B ERBL il Th R N E R AR, AWK
25 W Th A B R AR ORI R D R AH
M5 DI FAE AR B, 7 200 Th 23 Bl B AT Hn €
T T JRUBER 26 T8 T [ A5 5 D 3% 1A i 450 8 A P A
Tiid, MR EE SERL, B LRSI
W LERAN 5 PRs 53—l A RIS 5 P0x 1R A5 5 AT
BR5E o A SCR I A5 5 15 e LA 545 5 Zh R (105

D)

e, Pt T i ER PV 5 B B W T 5P,
.

PR:Rsn'Pn’ (2)
oy,
DS +N)
Ry ="—F", (3
S
i=1
Pn:K'To'Bo'Nf’ (4)

A, KRB WL, Tof I 4t i 2R 10 ik
BN R G IR, By At MOHLIG M B8, NI 5
2

R (1) ~30 (4) St I 1A 9k 38 B (1 3
L

:1024-ln2‘/12~K-T0~BO'Nf'L.R R,

0937’ P-G*h-O-y "

%ﬁ%%wmngﬁﬁ%%$Mﬁ;@+ME@
PR N, s, BRI B A LA B
FERDEE SRS RS, EANREEE, 1
7P R B ph 05 L BE S 0 T 2 1 M 1 i 2
ISP B SR B T T R IG R
S T e R 25 7 1 15 8 LB R 5 1 404, T LG
WK R AEIHE R LU B4 K, 355140 dBZE A

(5)

{51k /db

5280 40
4800 35
4200 30
3600 %

IS 20
2 3000 15
2 2400 10

1800 5

0

1200 5
600 —10

10 12 14 16 18 20 22 00 02 04 06 08 10 12 14

(1)
E7 BEkI R ERE R ESES
Fig.7 Temporal and spatial distribution of signal-to—noise
ratio during the precipitation

3.2 X ER R EHE

) FH XUJEE 26 7 08 Dh R i B ds, MR (5) &
KUER 2R T I [Pl g o B, QI8 FT /N o B ZKRL 7 11 [m]
SR — M 7E20 dBz LAl MPEISHT DL v i R
PR R ) B 7K AH 5 AR o LA R U [ 308 55 55 7 A i
355, BERAI b2 THRAT BRK, 1114} [R5 5 B R
5, o R KR, 15—180, [al g,  FL [ 0
e R A XU 2 T A KPR = B, 5 kg B [ 9 it P
$23150 dBz. 19 9 Sk T R /ANI6 IR T B e, TR

40 | Advances in Meteorological Science and Technology S&EHE# R 10 (3) - 2020



EHER Y e e = ISR U1/ A €0 P (M
BORER AR, AR T AR ROR,
T3 TARZS, BRI R Al 2 B BA W, KOk T8 A
T/NRET. 18RRIV H 04T, 20 dBzA L {1 7] 5 55 5 AN %
4:, HAEAKR, XF RN E AR, 751 mmZE
fio 04—12), 2 REEMCT VIR, B
25 HLFE 7K 18138 e B2 90 Bl AT LA H B K 5 4 R e T

B, 12: 302 JE[EAKAE I, (Rl o IR
[F] 33 5 FE /d Bz

5280 50
4800 45
4200 40
3600

£ 35

#{ 3000 30

€ 2400 25
1800 20
1200 15
600 10

10 12 14 16 18 20 22 00 02 04 06 08 10 12 14

I i)
E8 Pkt F2RIEIiREER B EES T
Fig.8 Temporal and spatial distribution of echo intensity
during the precipitation

4 RB&EEFESWT
4.1 EEEE

JRJBT £ P TS T 1 2 IS ) R i O A e D B R K <
(TR B, 1 BRI R [FE S BE S KRR E
TP XA BRI I R T, E SRR IR s I A
DR, BT R R B RS R BLIE IR K1~2A4
EY, MUER LR B IA PRI ) 3 B Bk T R KR
TR TS E. Rt aied, KELEBE
T F) 3 LT P — R4 misPL B K

1945 23 H 108 28 Yk H 15 ft 7 B 38 5 A 1] 7y
FEX AT OL, BRI E) 23 HE R N6 min, & HER N
60 m, FREHEENIE, EFFEE N7 . MEFHAT L
i, BAKIFUEZ T, 4 kmUL NAELESS R B TR,

5280 e B S Im/s

4800
4200
3600

£ 3000

IF 2400
1800
1200

600

O R N WMo N 0O

|
AN

10 12 14 16 18 20 22 00 02 04 06 08 10 12 14
HF i)
E9 kRN EERENESEST
Fig.9 Temporal and spatial distribution of vertical speed
during the precipitation

Advances in Meteorological Science and Technology S%EHE# R 10 (3) - 2020 | 41

Progress 44 7 (£ &

1L TP UG T B FE 8 K34 m/sLL b, TFEA IR K
16 [t 3T T B AL B 7 m/sEA b, kb T /)N R
FELBI FFUG A B 2, 160 AIL70 2350 F 776.1 mmAll
13.2 mm; 188} 2k H 04 K4y B[] 1 B3 i 4 45
R4 m/siiAy, SHUI/NE R E7EL mmZe A A X R,
HA103—04H M B #2450 m/s, 04Ff/NEF RN &4
0; 04Wf—12: 304 47, FE/KISFEMNGE, EEELE
4.2 kmUL Rk BI7 m/sbh b H s X 5 A 5 N i 48
12: 302 Jr MK s 1k, B IE 70 misPiL.

JRJE 2 R a2k PRI ) 2 P T b T R OK & R
RIFMIEM KR, BKEB RN Z], BEE L
()2 B LR, IR, BT P 7K 2= 7E10 mmbL
R Z, XUBRZR T IR TR B AR S A eIk E
7 misbh b, MR K R /NEL mmBRHE B %, XUER
AT ER I RAEA misEi AT, BT K B sk
PE 5 KB k3 mis A_E 3 BUH E AESEE AT o
42 KEMHELEHWEY

KA REREE (CD) EATRIR R E
BYE R —, TEREAKR A BT B AR 7 1) 5 A
U 2% i AL B i, IR FIE S IR AR, C AR 4
B, 0] LA SR 7T B K G R AR AL

lg/C;?

5280 —10
4800 -1
4200 —12
3600 —13

\E»( 3000 —14
2 2400 B
1800 -
—17

1200 18
600 —19

—20
10 12 14 16 18 20 22 00 02 04 06 08 10 12 14

IR} fi)

E10 KT ASITHEREMERRESES
Fig.10 Temporal and spatial distribution of C,? during the
precipitation

FI10%5 H C 20 B0 I 8] 3 B o A, 5 3 BT
FOHTH B K (% REDE R —RE,  CAMAR AL [RIRE 5 1 T P4
KA RIS RIK R BKEFIRTBRAER, C.2
YHUEECR, E-11E, HomEondEss: K
B, MU N ERUN, CAREUEE—13FiL, HAE
S {EHLTHI MY E MO Z, C20 HUE 7E—17Pf .

5 4Zig

1) JRUER £ I R BE M54 B K RUSE M R 7 1L
ARG REEREVIRL, REVIRLRG WK T
T I R B BOR S B s Bk, v s 1 KU A 45 P
IRYERE R o



REEET WLV

dvances in Met S&T

2) MM DGR T F IR R R, [l
9iR 5 R S5 IR I 22 L g Y 5 2 R e A R A T AR A
BRIK AR R JETRIE, 5 kmla] i 5 42350 dBz.

3) HE FUH T AR AT S F S5 M O S 2 W
WA R — 5, RRKOR AR 3 B 5 C2 0 R
K, 10 mmbh EFEKE, TEEEAERLT mis, C,26 4
EHE-11.

4) WL T IAEMELL . [l R iE . 2 B DA
J KT S Z G50 0 U™ T B RE A B R R MRS
Y55 R AEAEH o
SE M

[1] B8, BB A, “99-67 M & WM AL Loy FAEE WA
M. KAFH, 2004, 28(3): 342-356.

[2] M##FsE. KIDRBEMETAERT K EF L. L0 AL H KA, 2004,

[3] fk, f4, Jawesr, . — kKL T W42 TIN5 B
AT BRA %, 2013, 32(4): 1074-1083.

[4] 4P A2 1 RUBE 46 F 35 bt A 4 B AL, 2006.

[5] AL, BREEm. UNEE RN FHELE—RELTE. AL,
1988, 14(11): 3-8.

(6] EEE, s Z4%, KER. & HENEEE =58 AEMN B BRG]

AT LR W R E, 2014, 33(1): 50-57.

[7] ¥, IR, — K IF & FUBR A MY B A KA Bk b o L
A% FH4, 2010, 38(4): 413-417.

[8] EHRA¥, (T5%, ZW, 4 AL TFTARERTRA LB
AT R R AR A, 2012, 40(1): 74-78.

[9] &, T4, XNXE. BAKERAIEFRBPLRENTETFA
PRy B A S FHE, 2012, 40(5): 783-788.

[10] Zeif, AELLE. — K £ A0 A R A AR 0 FUBT &5 38 35 M PR
AT A%, 2014, 40(8): 992-999.

[11] &4, B4R THE S DR ERNFLFLRAELT LS
BB P K KA AT o B R RSB, 2008, 36(3): 300-302.

[12] FRAd, 91V =, 4825, %, — K T 3 A2 RUET 4 & 34 B HAFAE. A
% 53044, 2012, 28(5): 19-24.

[13] A &8, 7%, &Nt & RUH&E KPR —RKE 0
Oy R R BT K E, 2010, 29(3): 251-256.

[14] IRAE, B4, 2 EAR. KU & BUHE M K SRS 4 7 i B 9 50
R A % S 4, 2002, 13(3): 330-338.

[15] %1, HWE, B L. RE LT AGENTHIESK S48,
2002, 30(6): 334-337.

[16] Benjamin S G, Schwartz B E, Koch S E, et al, 2004. The value
of wind profiler data in U.S. weather forecasting. Bulletin of the
American Meteorological Society, 85(12): 1871-1886.

[17] Z Rk, xR, Mia. LM AT LHEFEAHLE AR
BT fE. 34 R R F ), 2003, 19(3): 269-276.

[18] X, L4k, %, UHFRE &5 AR 2 B 7 i th 1
B 5P KAF# %)%, 2010, 33(5): 576-581.

~

(LHETT)

ARANOAAE T AKAEX, (NWM) 49 55 #h.

(3) £ AR K10 M 3T AL RARRF R KA 2
—AEE AT Hra ey RATR. e, DA A FE R, M
WA Z A F B AT, RSO AT KE
BAGE, BIRERF RIS, FUR K LK
VELEES

SR SURIEES S P2y =3 R I S N
H—AChn A 36 S HATRE 8 1 TR, HRE A
—NBER, BTRLETUAR G =B, X5 ERNET
s, RABITHBERTAREN6 R BH R4 0L S8,

(5) AR ATERSE 3R EM, 5447
B R AETR R TUR. ATERARERE & LA
W ARIRZ —, MLAZ AT B AR A% A T $E 0 B ke
B, T BV RTIX AR 91 B R A

(6) ALEZWAERA, FETH ARG —TEF
FEHHA AR HEIENE, H204# 2705 K 4280
AR, AL QAR AR AT (VISSR) R MIFA

(VAS) %3t £GOES 2 FiZ4TvAk, NASAKA &
W sR#FEShiE E AT IR ATIR B AR AR MG e T
HE. VASH i AR IRAK, RA 124N B, d B AjiLsb
BT E a3 i o PR AR EA 20005 N8, 4o
RAL Ao o PR L Z 0930 R HL RN B, 485308

~

RAFDAPIE — RS, XA AT R DNRER
A, SRS T T2,

(7) AR ERRERGHEAR BT EL A EATIL
Z b, AEIITVGE S B THRIER K., mh A%
WAER AT R EFSH, AT 6. BALIRE F i F A2
FARTTA, —ANE K PRI A 3 E 702 094535
I: HRASEIAT T, B A AT S04 77 XAb 4. AAA2IE
R, NI RBRERAME G, (2 FE L X2 8
2Tk, WRFERGH LA R, RN EFiT
BRITH U 22 BB AAE, (2R A TR PAF X R RAFIE
3%, FEHT BT, VMRIEEFHIE R SR,

(8) ABATLE B 556 L&, TAL” , WK AR
FREZREIINF X, MAEZEE T, BRI
A F R, RIFFE SN LR, ZNOAAL AL
FRBAMCEARABEANLEFTENL, T4 E50
SERFEAEFEL, RI006KZ A% AENE E——iX
e RSN #oA03T 632, KRG E—/AN, R
F B R, AIFFAH @M R ERZHE, A
Ja s AN H I AR B AR S NAR AL AT X s “He
67 My tn P A AL SR A AR RN A IR KA TS h= &
N EATRIR.

(HERS (FESKIR) BCRMEESMEIER)

42 | Advances in Meteorological Science and Technology S&EHE#E 10 (3) - 2020



Progress 44 7 (£ &

Mz=IDEMEN AR ITEV NS T G544

B BR2H WA B2 YEAERE
(HFE PRSP, dbat 100081)

RE: HEVNEFARNZEERENARGNERZE ., MTERRL. FEARE. NERGMERREFTD
AEFANET Nz EMENBRFHEVNEFSNENTER. HERREHRATHRBAE. FHHE. =it
B, REESRATATHERRNT S AZNSRER; FRALRBT FEEML. 2P REESERALIATHE
ERRABAIHE; RARMEEXNMESDNRARIET MERGHNENERE; BE—FCEREHERFRATNH
DPEMARERREHT T G—EENFEA L. KRV FSETRPAZFEETSATE, REMZET DEJNE
ERER. E, B RESKANRIEAHEESLS.

XKt NzDE, hENARS, WEVNERSG, Sk

DOI: 10.3969/j.issn.2095-1973.2020.03.007

Computer Network System of FY Satellite Ground
Segment

Zhao Xiangang, Lin Manyun, Xie Lizi, Wei Lan, Fan Cunqun
(National Satellite Meteorological Centre, Beijing 100081)

Abstract: Computer network system is an important support for the FY satellite ground segment. This paper introduces the
architecture and characteristics of the computer network platform of the FY satellite ground segment from four aspects including
computing resource pool, storage resource pool, network system, and management software. Resource scheduling, parallel
computing, cloud computing, big data and other technologies are used in the computing resource pool to realize the full and
efficient use of computing resources. The storage resource pool uses storage virtualization and distributed storage technologies
to realize the sharing of storage resources. The software-defined network technology ensures the efficiency and flexibility of the
network system. Integrated intelligent maintenance system and typical application analysis and optimization software have been
developed to achieve unified management and continuous optimization of the system. The actual operation shows that the platform
is efficient and reliable, and it supports the satellite data reception, processing, archiving, service, application, and satellite on-orbit
management efficiently.

Keywords: FY satellite, ground segment, computer network system, intelligent operation and maintenance
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Abstract: This paper briefly reviews the development of aeroplane automatic meteorological observation, and discusses the quality
and deviation correction methods of aeroplane observation data. The positive effect of aeroplane observation data on regional and
global numerical weather prediction, especially the importance of aeroplane observation data in high kinetic energy areas near the

jet stream is evaluated. The development of AMDAR in China is introduced finally.
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The Different Orders Rainy Days Spatiotemporal
Variation Characteristics of the East Tianshan Mountain
North Slope in Rainy Season from 1961 to 2016

Miao Yunling®, Gong Hengrui*, Zhang Yunhui?, Chai Yanhong'
(1 Urumgi Meteorological Bureau, Urumgqi 830006 2 Xinjiang Meteorological Bureau, Urumqi 830002)

Abstract: Spatiotemporal characteristics of number of precipitation days for different magnitudes and total precipitation during
flood season were investigated based on daily precipitation data at 5 national surface weather stations on the north slope of east
Tianshan Mountain from 1961 to 2016 (May to September). The results show that with the increase of precipitation magnitudes,
the number of precipitation days decreases rapidly. The nearly 56 a total precipitation days, moderate rain days, heavy rain days
and rainstorm days of all showed an increasing trend. The increase trend of the number of heavy rain days was the most obvious,
which mostly caused the increase of total precipitation days. The number of light rain days showed an obvious decreasing
trend. In 1991, the heavy rain days had a sudden change, and in 1980 the heavy rain days had a sudden change. The number of
other precipitation days had a downward trend, but no abrupt change occurred. From the spatial distribution of the number of
precipitation days of different orders of magnitude, the number of light rain days, the number of precipitation days were all based
on the wooden barrier as the high value center decreased to the east and west gradually, and the lowest values were generally
found in Yiwu and Jimusar. During flood season, with the increase of precipitation magnitudes, the correlation coefficient
increased between the precipitation days and total precipitation. The correlation between the number of light rain days and total
precipitation was the worst and the number of heavy rain days was the most obvious.

Keywords: north slope of east Tianshan Mountain, number of precipitation day, trend
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Table 1 The number of precipitation days for different magnitudes during flood season on the north slope of east tianshan
Mountain from 1961 to 2016
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Fig. 2 Spatial distribution of average total precipitation days (a), the number of light rain days (b), the number of moderate
rain days (c), the number of heavy rain days (d) and the number of rainstorm days (e) during flood season on the north
slope of east Tianshan Mountain from 1961 to 2016 (Unit: d)
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Fig. 3 Spatial distribution of climate change trend of average total precipitation days (a), the number of light rain days
(b), the number of moderate rain days (c), the number of heavy rain days (d) and the number of rainstorm days (e) during
flood season on the north slope of east Tianshan mountain from 1961 to 2016 (Unit: d/10 a, the shaded part passes a
significance level of 0.05)
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Spatial and Temporal Characteristics of Net Primary
Productivity of Forest Ecosystem in Guangdong
Province from 2005 to 2015

Li Guoyang', Xu Qiheng', Chen Kuanwen?, Cao Yongchao®
(1 Dongguan Institute of Surveying and Mapping, Dongguan 523129
2 Dongguan Real Estate Registration Center, Dongguan 523129)

Abstract: Based on MOD17A3H Net primary productivity of vegetation data, climate data and land use data, using GIS analysis
and statistical analysis methods, the spatial and temporal characteristics of forest vegetation NPP in Guangdong Province from
2005 to 2015 were analyzed. The results show that: 1) both the annual mean value of NPP of forest vegetation and the annual
total NPP of Guangdong Province had a trend of fluctuation and increased from 2005 to 2015; 2) in terms of spatial distribution,
NPP of forest vegetation in Guangdong province had spatial heterogeneity from 2005 to 2015. The annual NPP mean value was
the highest in Chaozhou and the lowest in Zhongshan and Zhanjiang; 3) 15.93% of NPP in Guangdong province showed no
significant change, while 63.45% showed significant increased and 20.62% showed significant decrease, respectively. From 2005
to 2015, NPP in Guangdong province decreased significantly mainly in Qingyuan, Shaoguan, Heyuan, Meizhou and Zhanjiang in
the north of Guangdong province, while NPP increased significantly in Maoming, Yangjiang and Yunfu in the south of Guangdong
province; 4) the effect of temperature and precipitation on NPP of forest vegetation showed obvious spatial differentiation.

Keywords: Guangdong Province, forest ecosystem, net primary productivity, spatiotemporal characteristics
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Analysis on the Relationship Between the Change Trend
of Climate, Climate Productivity and Grain Yield in
Maoming

Wu Jun, Yu Jingiu, Haung Dongzhi
(Maoming Meteorological Bureau, Maoming, 525000)

Abstract: Based on meteorological data from 1960 to 2010 at Shange Weather Station in Maoming, the change trend of climatic
factors and climate productivity of Maoming City was analyzed. Results show that the temperature and rainfall had an increasing
trend, but the sunshine hours slowly decreased. Climate productivity of Maoming increased at the rate of 21.3 kg/(hm’-a) was
related to the climatic factors. The correlation coefficient with annual average temperature reached 0.99, which was obviously
higher than other elements. The change trend of grain yield per unit area was the same as that of climatic productivity in the same
period and climatic factors could indirectly affect grain yield by affecting climatic productivity. Under the background of climate
warming, the increase of climate productivity caused by rainfall in Maoming was not obvious, so it is necessary to make rational
use of water resources in order to make the climatic advantages of Maoming more stable.

Keywords: climate change, climate productivity, grain yield, Maoming
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Fig. 1 The trends of climatic factors in Maoming
(a) annual average temperature, (b) annual precipitation,
(c) annual sunshine hours

(R385 36 3, 19954F DL AR A iR 52 ) 38 K AR %
WEZH (E1b) 55 EBEH RBHEA, L
65.985 mm/10 aff i e g 4 H K (Bl 5
PRI EREW RN EA R, R
3, #IRH N45.433 h/ 10a.

M4 &SR R AR ARBR AR B, R IE20
28O AT AP 3 R N L BEF, 904FARJG v IEBE
o RN E201H4060. 8O N EE T, TOFARIE
i, QORI 20004 AR N IR 4F H HE I %420
20 70—80FEAC N IERE T, 90FAR G A AT
22 BESKEREFHUREMNENRESFEER

PRI T

RS AE R (2) R, 1960—20104F 1% 44 51%
AR BT, #E21.3X10%kg/ (hm*a) .
MK 2 S A R TR B (KD KRE, 20
2090 EA i i, 2100 R, BEF 45
W N2.4%F11.0%.

AR A B R R R A 5 S e A A

Advances in Meteorological Science and Technology S%EHE# R 10 (3) - 2020 | 67

Special % #

23
- 2 y=0.0213x+19.064
p R?=0.0006
E 21
E_, 20
""9 19
o 18
a
P

17

16
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

iy
B2 REMSEEFHTHES
Fig. 2 The trend of climate productivity in Maoming

F1 SEEFHNURIRRE 2N ERERETL
Table 1 The decadal trends of climate productivity and

grain yield
w BEEA g, | RS g
201 Z2604FAX 18857.3 -39 1705.3 —39.9
201287044 19653.1 0.2 2176.8 —233
201418044 19664.3 0.2 3152.1 11.1
201H £1904EAR 20089.4 2.4 3642.1 28.4
2110 004EAR 19809.4 1.0 3509.4 23.7

fh AL AR —5, 200H460—70FA N EEF, 904F
AREHE A e, B 7 21t 2000404 FT K .

23&%% fi Bl F X S & £ 7= R
TR &S R 5 g A 7 IS A (R 2)
AR, ARSI R BRI AR G R AR IA
0.99 (P<<0.001) . 58H. 10—12H. 1—4HKHF
BIRIR AR R B0E T 0.0100 B3 MK TR, 57
HEIREN ST, 9. 11A i H IR S0 2 R 508
It 7 0.050 2 KR B, i B K 4 SR AR R T )
S R H A P AR FRKE LA H R 5%
SRR AR BEROCR, S THAREMAHEL R
PR v T AR AR R 1
F2 SREFERBREREFNIHHERE

Table 2 The correlation between climatic factors and
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Table 3 Percentage of climate productivity anomaly in
Maoming under climate change conditions
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Meteorological Differences Between Land and Water in
the East Dongting Lake

Peng Jie, Jiang Shuai, Yuan Quan, Yin Yiwen

(Yueyang Meteorological Bureau, Yueyang 414000)
Abstract: The meteorological characteristics and differences of land and water in east Dongting Lake were analyzed using data
of water traffic stations along east Dongting Lake and national stations from 2016 to 2018. The results showed that the seasonal
changes of air temperature at the water and land stations were basically same, but the peak and valley of air temperature at the
water stations were about 1 hour behind the land stations. The difference of high and low temperature between land and water
changed obviously with season. The large value of wind speed at the land stations mainly appeared in April and May, and the
water stations also appeared in January and October. The daily variation of wind speed at the land stations was more obvious than
that at the water stations. The dominant wind in the water stations was slant South wind in June and July, and was slant north wind
in other months. Disaster wind on water was mainly associated with levels 6 and 7 north wind, and relatively less with levels 8 and
9 wind. The frequency of disaster wind was the highest at Leishi Station, and the least at Qinggang Station. The number of days
of water heavy fog (haze) was significantly less than that of land, but the number of days of light fog was slightly more than that
of land. Water fog (haze) mostly occurred between 03:00 and 11:00 BT, and the probability of fog (haze) was the highest between
07:00 and 08:00 BT.

Keywords: Dongting Lake, water traffic station, land and water difference
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&1 2016—2018F K LI R RIR @ REFHX KRG (164K )
Table 1 Statistics on the frequency of catastrophic winds of different wind directions in water stations from 2016 to 2018
(16 wind directions)

= N NNE NE ENE E ESE SE SSE b S SSW SW WSW W WNW NW NNW
LHE 423 265 3 0 0 1 3 8 HHL 58 34 9 0 2 2 0 46
bl 115 39 1 1 3 0 1 0 JE £ 3 12 1 0 1 0 0 4
Ere) 2442 128 8 0 5 3 6 39 wh 49 3 2 1 1 2 22 198
THils 210 47 6 0 0 2 1 0 it 0 0 0 0 0 3 4 36
i HH i 513 116 0 6 5 1 2 1 ] 54 34 1 5 0 5 12 190
M5 11 341 76 4 6 3 1 2 15 %% 11 132 27 3 5 1 0 5 74
AN 355 24 0 0 0 0 0 11 AN 59 1 0 1 1 2 1 66
TN 769 57 6 2 0 1 7 3 s 9 3 2 2 2 3 5 43

F2 2016—20184F /K _LEAREER N R E K KSTL et
Table 2 Statistics on the frequency of catastrophic winds
of different wind scale in water stations from 2016 to 2018

i 6% 7% 8% 9% BE/KR FHRA/ (m/s)

LHE 708 131 14 1 854 125
JEf 170 1 0 0 181 11.9
A 1770 810 255 74 2909 13.8
T 293 15 0 1 309 12.0

E H [ 765 162 16 2 945 12.5

Il &5 11 582 110 2 1 695 12.4

WRAAEAL 446 81 2 2 531 12.3

(EN 672 196 42 4 914 13.0
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Fig. 6 Monthly average visibility curve at Qilishan and
Yingtianzha stations

BRI N8, SACLINELH, B 2R WA
B, T—9ABEIEE, REAFENRIERMEK. XH
PAREMLFE<1.0 kmfEN—"N K% (58) HE, DLRER
J%<10.0 kmf{EN—N R Z HEL, Guitddh L3, ©
Bl —ER IR SE () H12d, HA4HHM
&% (4d) , ZuHIHEZE H286 d, HH8—9H
BEWIH &>, ~18 d, HAth H¥rE22 dbL E.
B —FER IR (58) H26d, [FF4H
Wl Z (5d) , HxRE1H. TH& B4 d, 9H%
HFHIKE (%) KA, ZuhtHlE % H298 d,
N—12ABZHEMENE LD, BEEAHENETZ
R BACRE, RIAEBKBEKERKERBESR
%, &FR2, BFRL. MBEEZEN—ENUFHE K
A, FEREHENENTESR.

gt (E7) , RIFEE BRI KE S K
AETER IR B, 2 HILE03—11Rf, —KR+H07—08
RHHIRE () MM%E&sm. HHE, BT/Km
iR BT, KEZHALIN DU L. KEFSH
1~3 h MENEZ, LUE HIFEE20164 A4, 261
KZEHFHAH20R (45 BEMT7%) K5 RFEEE
A3 hy BREERfEIAEA~T WA 4K (L5 B30
15%) ; I8 h LA 21k (415 BET7%) .

|| |‘I
34

56 7 8 91011121314151617181920
P[]
7 20165 E H i h A FE H B A E 35K
Fig. 7 Frequency of fog in 2016 at Yingtianzha Station

=
o

B

O P N W b~ OO N 0 ©

2122230 1 2

Advances in Meteorological Science and Technology S&EHE# R 10 (3) - 2020



4.2 JKBhRE I EHFIEE R

MEEINSIEH . & HES5HS s E, K
ERZFHIBE T/ TR, (HEZH IR
ili s ff oK. PA20164E 4] (£3) , K EMBLKZE
() M A L 32%. PR 1I38%. JhH &
AFETOKEMRS () i BB R D, XA
BRAEN—1R2ARIIOAR M . 2 EBERE (5
R A S RAFAMA R, [R5 2 B0k
Wbk, — BT KEX AR, ERKE
(F) KRR E LA R, &2l =S 4
TR, BEEER, RO TEERBOCTKE, K
TN, FIF ARG T E - K £ B
BENLGSEHAAY, HERS b, X2
BENEMREZSEERAAMIG, Kl L FF R
Rt R, PRIAR 5 HH I H o vy T fli

K3 2016 KPR EREZHEXTLL
Table 3 Comparison of days of fog and light fog

RXZHH/NM REZHHNM
&4 2 HF EHE IEH +tE2EL HF EHE
1A 5 1 9 4 22 23 20 23
2H 4 1 3 3 21 23 21 22
3AH 1 0 7 4 30 30 24 30
45 5 4 9 5 23 25 21 30
5H 2 0 2 1 22 22 29 27
6H 2 0 1 0 22 25 24 23
H 4 4 4 4 17 24 24 24
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Climate Characteristics of Rainstorm in Hunan
In the Last 37 Years

Wang Qi*, Wu Xianyun®
(1 Hunan Meteorological Service Center, Changsha 410108 2 Hunan Climate Center, Changsha 410108)

Abstract: Based on daily precipitation of 97 meteorological observation stations in Hunan Province, statistical diagnostic analyses
on annual rainstorm days and heavy rainstorm days over past 37 years (1981-2017) were performed by using several methods,
such as linear trend analysis, EEMD (Ensemble Empirical Mode Decomposition). Results show that, generally, the spatial
distribution of the annual-averaged rainstorm days had a decreasing trend from north to south, with two distinct high-value centers,
one being in Nanyue Station (6.95 days of rainstorm and 1.19 days of heavy rainstorm), the other in Anhua and its surrounding
areas (6.1 days of rainstorm and 1.16 days of heavy rainstorm). The lower values appeared in southwest part of Hunan, with the
minimum center in Chengbu county (2.4 days of rainstorm and 0.11 days of heavy rainstorm). The rainstorm and heavy rainstorm
days, intensities and their contributions to yearly rainfall had a increasing trend. Finally, the days of both rainstorm and heavy
rainstorm had obvious 2-3 year and 4-8 year periodic variations, respectively, which tended to have an accelerating frequency in
recent years.

Keywords: rainstorm, Hunan, climate characteristics, EEMD
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Fig. 1 The spatial distribution of annual rainstorm days (a) and heavy rainstorm days (b) in Hunan (from 1981 to 2017)
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Fig. 2 Annual days of rainstorm (a) and heavy rainstorm (b) from 1981 to 2017 in Hunan
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Fig. 6 Annual contribution rate to total rainfall of rainstorm (a) and heavy rainstorm (b) in Hunan from 1981 to 2017 (line
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Variation of Extreme Temperature and Precipitation
Events of the Dongting Lake Ecological Economic Zone
in 1960-2018

Xu Jianwei %, Peng Baofa" %, Guo Rongfang®, Wang Xiaging"?
(1 Hunan University of Arts and Science, Changde 415000
2 Hunan Province Cooperative Innovation Center for the Construction and Development of Dongting Lake Ecological
Economic Zone, Changde 415000
3 Changde Meteorological Bureau, Changde 415000)

Abstract: Dongting Lake Ecological Economic Zone (DT Lake) is not only an important grain base but also a key region of
ecological environment protection in China. It is necessary to investigate extreme temperature and precipitation events for disaster
prevention and mitigation, climate change adaption in this region. Based on station observations, variation of extreme temperature
and precipitation events in 1960—2018 over DT Lake was analyzed and conclusions are as following: extreme temperature indices
show significant change with cold indices such as TN10p, FD and ID are decreasing, warm indices such as TN90p, SU, TR and
WSDI are increasing. Both amount and frequency of heavy precipitation increase, as R95p, R20mm and R50mm increase at the
rate of 18.85 mm/10a, 0.36 d/10a and 0.19 d/10a, respectively. Frequency and duration of compound heat wave and summer
extreme warm dry events obviously increase in the last 20 years. On average, 1.08 compound heat waves and 5.41 extreme warm
dry events occur in each year in 2010s.

Keywords: Dongting Lake Ecological Economic Zone, climate extreme, temporal variation characteristics
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Table 1 Definition of extreme temperature and precipitation indices
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Study on the Weather Index of Bird-Watching in the East
Dongting Lake Wetland

Huang Jumei®, Liu Xue? Li Qi*, Qin Hong", Xiang Wei*
(1 Yueyang Meteorological Bureau, Yueyang 414000 2 Huarong Meteorology Bureau, Huarong 414200)

Abstract: Bird-watching time is from late autumn to winter in East Dongting Lake. Meteorological factors affecting bird-watching
include precipitation, wind speed, visibility, fog, snow cover, rime, wind and other weather phenomena. Based on the comparative
analysis of historical data, this paper formulates the rules for determining the weather factors of bird-watching by using the factor
weighting method, divides the index series of identifying factors of bird-watching weather into five value ranges, designs the
weather indicators of bird-watching and the weather index of bird-watching, and defines the meaning of the weather index of bird-

watching.
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Diagnostic Analysis of a Continuous Rainstorm in the
Dongting Lake Area

Jiang Shuai, Yin Yiwen
(Yueyang Meteorological Bureau, Yueyang 414000)

Abstract: In this paper, continuous rainstorm process of Dongting Lake Area from 29 June to 1 July 2017 was analyzed by using
hourly precipitation observation data from national and regional stations and NCEP reanalysis data. The results showed that: 1)
The rainstorm occurred in the south side of the shear line and the left side of the jet stream axis; The subtropical high maintained
stable, making the high and low air jet coupling and staying over the Dongting Lake Area; The fluctuation of the upper trough,
the development of the middle and lower vortexes and their shear lines were conducive to the continuous rainstorm weather
caused by the convergence of the warm and wet air flows along the shear lines. 2) From the perspective of water vapor conditions,
water vapor in the Indian Ocean was the most important source of water vapor transportation, followed by Bangladesh bending,
South China Sea and the Pacific Ocean; The enhancement (weakening) of 850 hPa water vapor flux had a good indication
significance for the arrival (end) of heavy precipitation; In addition, the strong convergence zone (center) of water vapor had a
good correspondence with the rainfall area. 3) The upper troposphere over the Dongting Lake was near the ridge line of South
Asia high. The evolution of middle and low level jet had obvious influence on the development of rainstorm. The vertical upward
movement and convergence and divergence configuration corresponded well to precipitation changes. 4) The train effect and the
long duration of upwind zone were closely related to the strong rainfall in the upwind area.

Keywords: rainstorm, water vapor, upwind
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Fig. 1 Accumulated precipitation from June 22 to July 1 (a)
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in 2017
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Fig. 2 850 hPa water vapor flux (unit: 10~°g/(cm « hPa - s)) at 20:00 BT 29 June (a), 08:00 BT 30 June (b),
20:00 BT 30 June (c) and 08:00 BT 1 July 2017 (d)
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Fig. 3 Same as Fig.2, but for divergence (shading) distribution of moisture flux (unit:10~° g/(cm® - hPa - s) )
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Analysis of Land-lake Breeze Characteristics of the East
Dongting Lake

Yang Wei, Liu Qing, Wang Wei, Zhang Qiaoming, Fang Yang
(Yueyang Meteorological Bureau, Yueyang 414000)

Abstract: Based on the data of Yueyang National Climate Observatory, the diurnal and seasonal variations of land and lake winds
along the east coast of East Dongting Lake from June 2017 to May 2019 were analyzed. Based on the data of Linxiang, Huarong
national meteorological station, regional meteorological station, the temporal and spatial four-dimensional variation characteristics
of temperature, land-lake breeze and relative humidity in Dongting Lake from 4 to 23 August 2017 were analyzed. The results
show that: the lake-land breeze at Yueyang Station alternates day and night, with the strongest in summer and the weakest in
winter. The lake wind is positively correlated with the warm and wet air currents , while the urban heat island is positively
correlated with the land-lake breeze. Reflecting sunlight from the lake surface causes the air to warm up in a certain area near the
lake. In the daytime, especially at noon, the lake surface temperature decreases greatly with the altitude. At night, the inversion
layer appears. Yueyang urban heat island effect is obvious, especially around the evening. There are obvious actual lake-land
breezes in the northeast and diurnal periodic variations of wind speed in the southwest. There is a superposition effect between
lake-land breeze and urban heat island and valley breeze. Close water, hills, buildings, trees and vegetation have obvious effects
on wind, temperature and humidity of the station. The actual lake-land breeze increases first and then decreases with the height,
and obvious lake-land breeze still exists at the height of 200 m. The relative humidity of the lake center decreases obviously with
altitude. The Lake breeze makes the air humidity of Yueyang station increase significantly, and the urban land breeze makes the
lake center humidity decrease significantly.

Keywords: East Dongting Lake, lake-land breeze, lake center, lake surface reflective warming effect, urban heat island, four-
dimensional characteristics of time and space
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Table 2 Wind velocities at different heights of wind tower of
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Spatial Distribution and Characteristics of Heavy Rain in
Yueyang from 2015 to 2017

Yu Changjian®, Chen Jiaorong*, Yu Yu’, Zhong Zezhou®
(1 Yueyang Meteorological Bureau, Yueyang 414000 2 Xiangyin Meteorological Bureau, Xiangyin 414600 3 Miluo
Meteorological Bureau, Miluo 414400)

Abstract: Based on the precipitation data of 232 regional meteorological stations, 6 national meteorological stations, and ECMWF
forecast situation data from 2015 to 2017 in Yueyang City, the spatial distribution characteristics of rainstorms in recent three
years and the impact systems of rainstorms in the middle and lower levels were analyzed by using statistical methods, synoptic
principles, and mesoscale analysis techniques. The results showed that the rainstorm mainly occurred in the eastern mountainous
area of Yueyang City. Yaogu Mountainous area was the area where the rainstorm was most prone to occur and the intensity of the
rainstorm was the largest. Lianyun Mountainous area was also the area where the rainstorm was prone to occur and the intensity of
the local rainstorm was great. The topography was an important factor for the frequency and intensity of the rainstorm in Yueyang
City. Climate system was the trigger of the rainstorm. The climate systems affecting the rainstorm in Yueyang City included low
eddy jet type, low eddy shear type, jet convergence type, warm shear influence type, shear control type, shear eastward-moving
and southward pressure type. The low eddy jet type usually corresponded to large intensity and wide range of precipitation, mostly
urban rainstorm or torrential rain. The jet convergence type usually resulted in large, mostly regional rainstorms or torrential
rainstorms. The shear control type usually resulted in rainstorms with large intensity, large concentration, and large scope, mostly
regional rainstorms or trans-regional rainstorms. The low eddy shear, shear-eastward-moving and southward pressure types
usually corresponded to rainstorms with large intensity and concentrated scope, mostly regional rainstorms. The warm shear
influence type was usually associated with rainstorms with large intensity and small scope, mostly regional rainstorms.

Keywords: rainstorm, spatial distribution, situation analysis, Yueyang
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Study on the Relationship Between Eutrophication and
Meteorological Impact Factors of the Nanhu Lake

Qin Hongl, Liu Xue2, Huang Jumeil, Wang Bo®
(1 Yueyang Meteorological Bureau, Yueyang 414000 2 Huarong Meteorological Bureau, Huarong 414200
3 Yueyang Ecological Environment Bureau, Yueyang 414000)

Abstract: Based on the method of Lakes comprehensive nutrition state index TLI(X), water quality monitoring data of Nanhu
Lake from 2004 to 2018 was used to evaluate water quality of nutritional status in Nanhu Lake and then analyze its relationship
with meteorological factors. It was shown that TLI(X) in Nanhu Lake had an increase trend during the years of 2004 to 2008,
and the TLI(X) reached the maximum in 2008 when an outbreak of algae blooms first occurred, then there was a decrease trend
after 2010. The TLI(Z) showed obvious seasonal fluctuations with the maximum in summer and the minimum in winter. For
the monthly TLI(Y), it reached the maximum in July and the minimum in October. Compared with the Huxin station in the
center of Nanhu Lake, the Maizigang station had higher TLI(Z). It should be related with stronger human activities. TLI(Z)
and air temperature, sunshine time, wind speed had significantly positive correlation, but the air pressure was significantly
negatively correlated with the TLI(X). In spring and summer, temperature and sunshine were the dominant factors for causing
the eutrophication of Nanhu Lake.

Keywords: Nanhu Lake, water quality evaluation, eutrophication, meteorological factor
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Table 2 Nutrient status classification of lakes (reservoirs) '
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Fig. 2 The yearly TLI(Z) average value at each monitoring
point in Nanhu Lake from 2004 to 2018
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Table 3 The correlation analysis between TLI(X) and meteorological factors at each monitoring point in Nanhu Lake
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Fig. 3 Monthly average TLI(Z) and monthly average temperature (a), monthly average sunshine (b), monthly average air
pressure (c) , monthly mean wind speed (d) at each measuring point of South Lake from 2004 to 2018
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Study on Area Changes of the Dongting Lake Based on
Remote Sensing Data
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(1 Key Laboratory of Hunan Province for Meteorological Disaster Prevention and Mitigation, Changsha 410118
2 Yueyang Meteorological Bureau, Yueyang 414000)

Abstract: Dongting Lake is the largest regulating lake in the middle and lower reaches of the Yangtze River. To study the trend
in area changes of Dongting Lake accurately, the Landsat images from 1994 to 2017 were used to extract the water body area
of Dongting Lake. Different water body extraction methods were compared. The water body was extracted based on water body
index and visual interpretation, and the inter-annual and annual changes of Dongting Lake from 1994 to 2017 were analyzed. The
results show that the normalized vegetation index (NDVI) combined with visual interpretation could accurately extract water body
from complex features. The water body area of Dongting Lake changed significantly within the year. The maximum was in 1996
(2438 km?) and the minimum was in 2013 (1054 km?), respectively. From 1994 to 2017, the area of Dongting Lake had a rising
trend in 1990s and then decreased in 2000s and 2010s.

Keywords: Dongting Lake, area extraction, area change
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Fig. 1 Dongting Lake area extracted by different methods in 2017

B2 A[E 75 kR B RE K R AR X L

Fig. 2 Local comparison of DDongting Lake extracted by different methods
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Fig. 3 Comparison of water area in Dongting Lake during between the dry season (a) and the wet season (b) in 2017
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Fig. 4 Area changes of Dongting Lake from 1994 to 2017
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Table 2 Comparisons of Dongting Lake area extracted by different remote sensing images (unit: km?)

I8 gl 1994 1995 1996 1998 2000 2006 2007 2011 2013 2014 2016 2017
AETE THIAR B K AE 1513 1978 3024 2375 1838 1360 1635 1406 1518 1929 2262 2229
ANz g
A /M 470 437 491 470 442 272 417 443 520 609 445 602
= oNE 1859 1468 1530
MODIS
TR/ ME 1366 242 657
Landsat T 1501 1990 2438 2285 1832 1342 1630 1217 1054 1590 2025 1920

T 380 7K A T AR B /N B B4R 3 FE 20004F 5, 43 il A2
20134F (1054 km®) . 20114F (1217 km®) F120064F
(1342 km®» .

JEIE R FHNDWIID H AR 285 42 B Landsat #2144
H S K R T AR R AT A5 B, AR A0 b o i 17 DA
R FE AN [ 388 S A5 22 B o 3 v AR T2 5 A S iy 22 531
P SRR 20T R, ATLARIL, A SCHEHU IR JE i
KA TH AR 4 199545 8 e X 25 T2 2 $ B Ay /K A T AR e K
AL, JFAth A 473 R B 114 7K A4 THI AR 380 7 4 F K THI ARURI 4
/NG E 2 A, U BRI FHNDWIIN B P A7 B3 H
LandsatHH il & 38 7K 44 AR 77 O AT 56 .
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20067120074, 20104F LARZ: 51+ B4 42011,
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=3 FERHEREE M A E AR T

Table 3 Trend in Dongting Lake area between different
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Analysis of Differences of Rainfall Between Urban, Rural
and Mountainous Areas in Yueyang Municipality by
Using Regional Intensive Automatic Stations

Yuan Quan*, Wu Siyan*, Xiao Ping"?, Li Qi*
(1 Yueyang Meteorological Bureau, Yueyang 414000 2 Xiangyin Meteorological Bureau, Xiangyin 414600)

Abstract: The precipitation differences between urban, rural, and mountainous areas in Yueyang municipality were analyzed based
on the hourly rainfall observation data from 2016 to 2018 at the 9 regional intensive automatic stations. The results showed that
there were obviously rain-island effects in the rural region but not in the urban region of Yueyang. The precipitation differences
between urban, rural, and mountainous areas were also affected by the region and the interaction of lake and land. But in the years
when there was extreme rainfall events, urban areas retained some rain-island effect in months with significant rainfall. The effect
of mountain terrain strengthened the rainfall intensity. The frequency of storm was higher in the mountainous areas than urban and
rural regions. There was big risk of mountain torrents and debris flow in the eastern mountain areas. Under the situation of heavy
rainfall event, there was a small rainfall gap between urban and rural regions in Yueyang, without obviously rain-island effect.
Rainfall intensity was slightly strengthened by the hilly land in the rural regions.

Keywords: regional intensive automatic station, Yueyang, rainfal, difference
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Fig. 1 Distribution of selected meteorological observation
stations in Yueyang
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Table 1 Yearly rainfall amounts from 2016 to 2018 in
urban, rural and mountain areas of Yueyang

2016 /mm 2017&£/mm  2018%F/mm  FEi/mm
BRIX rH g A 1517.1 1934.2 / 1725.7
i Epit 1399.9 1771.2 1227.8 1466.3
il / 1704.4 1366.9 1535.7
X T35 1458.5 1803.3 1297.4 1519.7
X mEKT 1764.0 1871.8 1430.9 1688.9
3l A = 1212.6 1807.0 1404.9 1474.8
XS 1488.3 1839.4 1417.9 1581.9
EH 1886.2 2031.9 1423.0 1780.4
AR 1955.1 2146.3 1610.0 1903.8
jui—% IR FE 1668.5 1761.3 1487.1 1638.9
WTATRAK 2018.3 1872.5 1481.6 1790.8
L X 1882.1 1953.0 1500.4 1778.5
SR, PLARIX BEK &N REAE . B KR o

PR II20164F, 3 X P K 2>2.0%, 11X K 2
26.5%. [F/KFAIMAI20174, IIX FEKmM/2.0%, L
X £ K %6.2%. FE/KEBTH F11120184F, 11X %
KIm%5.8%. #t— DU FAaERY, HHTW
Sy 2SR TE R KT R RS X, R B4 F A 28 2
o 20164F [ K Ml e, 22 50 A 43 5 B 7K DA
PR, WX HTE R 3h 714 F R R AR
RIBERBAE; RZBEKRMED L RFEMREK N
F, TREZRAERE, BMNEHMXAKKTE, R

BT PR EVIRLME S, RRRGMB)I1E
i KT8 Ve, L XHEAE R 2AEA
A2 B
2.2 S ARG

SEE MR, WX AL X LA K 1L X A 3K
BOFET BGRB8, LA FHBRKES —E
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XA KRN 2 Kk, =0 EFEDRE, FiKRMK
1% J5 72 T BB K I 2 22 S (R B B S EA ™, 3 X Y S %%
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AFFNTH 2l X 53 X K 2B X 38 B K & 2= S B K
A4y, X H KA RZS RN, UO8H L X AT
5 BE T I 1 R K R S - 43 BH S
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Fig. 4 Monthly average rainfall amounts in Yueyang in 2017
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Fig. 3 Monthly average rainfall amounts in Yueyang in
2016
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Fig. 5 Monthly average rainfall amounts in Yueyang in 2018
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Analysis of Urban Meteorological Disasters in Yueyang
in the Last 30 Years

Xu Lili, Chen Shiwen, Chang Liwei
(Yueyang Meteorological Bureau, Yueyang 414000)

Abstract: Based on the climate data of Yueyang from 1989 to 2018, several types of major urban meteorological disasters affecting
Yueyang were analyzed and the change law of disasters was obtained by combining with urban development information. As
the increasing scale of cities and the increasing number of industrial enterprises in cities, urban meteorological disasters such as
torrential floods, high temperature heat waves, gales, thunderstorms, fog and haze show obvious changes. Urban rainstorm had an
oscillating period of 2-4 days, and the number of rainstorm days has decreased in the recent 10 years. However, the frequency of
short-term heavy rainfall and the maximum precipitation in 24 hours are rising, and the maximum precipitation in 1 hour is larger.
The annual thunderstorm days had a downward trend, and were lower than the average in the past 12 years. The decline rate was
—31 d/10 a, but the intensity of thunderstorm increased, and the impact of disasters was obvious. The high temperature days varied
greatly from year to year with an increasing trend, and the high temperature extreme value increased. The number of days of urban
gale decreased, but the phenomenon of small-scale instantaneous gale increased. After 2005, the annual variation of urban fog was
obvious, and the number of days of haze increased obviously.

Keywords: urban development, meteorological disaster, change characteristics
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A Comparison of Winter Blizzard and General Snowfall
Conditions in Yueyang

Chang Liwei', Huang Haibo', Xu Lili*, Li Jing?, Huang Zhuoyu®
(1 Yueyang Meteorological Bureau, Yueyang 414000 2 Xiangtan Meteorological Bureau, Xiangtan 411100
yang s yang g s g
3 Loudi Meteorological Bureau, Loudi 417000)

Abstract: Based on NCEP/NCAR 2.5°x2.5° reanalysis data and conventional meteorological observation data, the similarities
and differences between snowstorms and general snowfall weather in Yueyang City in the past 30 years from 1989 to 2018 were
studied. Results show that: 1) frequency differences: Yueyang City had 0.4 snowstorm days and 3.8 general snowfall days each
year; 2) circulation field differences: during the snowstorms, the blocking situation of 500 hPa in middle and high latitude was
obvious, Yueyang was in front of a deep high trough, 700 hPa was the strong southwest low-altitude jet stream, 850 hPa was the
cold shear line, and the surface 1030 hPa line had been southward over Yueyang. During the general snowfall weather condition,
the upper air circulation was flat, and the southwest wind of 700hPa and the northerly wind of 850 hPa were weak. In particular,
the ground 1030 hPa characterization line was still on the north side of Yueyang; 3) temperature differences of layer: during the
snowstorms the temperature of each layer was lower than 0 °C, and the temperature of 700 hPa, 850 hPa and the key layer near
the ground was about 6 °C, 5 °C and 2 °C respectively. During the normal snowfall period, the temperatures of 700 hPa, 850 hPa
and the key layer near the ground were about 2 °C, 1 °C and 1 °C respectively. It is worth noting that, during the normal snowfall
period, although the middle layer and above also show obvious cold layer, the overall temperature of the key layer was over 3 °C
higher than the snowstorms; 4) the invasion of cold air near the ground during snowstorm was conducive to the forced uplift of the
middle layer warm and wet air flow, and the continued cooling and snowfall on the ground. Physical quantities such as divergence,
vertical velocity and water vapor conditions had the characteristics of continuous heavy precipitation.

Keywords: Yueyang, blizzard, similarity and difference, temperature stratification
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Study on Meteorological Disaster Warning Signal
Distribution Formation in Hebei

Yang Rongfang, Wang Hongxia, Wang He
(Hebei Province Meteorology Service Center, Shijiazhuang 050021)

Abstract: The temporali and spatial distribution characteristics, the frequency of early warning release were studied using the
warning notices issued in Hebei from 2015 to 2018 and the evaluation forms, by means of classification and statistics methods.
The results show that the most frequent warning signals are rainstorm, lightning, fog and gale, which are mainly distributed in
the central and southern parts of Hebei Province. The total number of warning signals decreases from the central and southern
parts to the northwest. The proportion of warning signals in the central and southern part is 68%. By studying and analyzing the
spatial and temporal distribution characteristics of early warning signals, this paper provides a scientific basis for establishing
corresponding defensive measures in different regions, so as to further enhance the level of meteorological disaster prevention and
mitigation early warning.

Keywords: meteorological disaster, warning signal, distribution
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