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GOING, GOING...

The Arctic Ocean is rapidly losing its summer ice cover. The yearly cycle
reaches its minimum each September and hit a record low in 2012,
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Review of the Research for Powerline Icing Prediction
Zhuang Wenbing', Zhang Haibing® Zhao Hongyu®, Wu Shixin®, Wan Mingyang’

(1 Xinjiang Electric Power Research Institute, Urumqi 830011 2 Electric Power Research Institute, State Grid
Chongging Electric Power Corporation, Chongqing 400000 3 Beijing State Grid Fuda Science & Technology
Development Co.Ltd., Beijing 100070, 4 Xiangjizhiyuan (Wuhan) Technology Co.Ltd., Beijing 100084)

Abstract: China’s various territories, complex terrain and changing climate, results in frequent power line icing disaster, which is
a serious threat to the normal national economic life. It is necessary to conduct in-depth study of ice coating of transmission line
wires to ensure the safe and reliable operation of the power grid system. This paper firstly summarizes the relevant meteorological
factors that cause the powerline icing, then enumerates some typical examples of empirical and semiempirical models of ice
coating. The hydrodynamics and thermodynamics of the icing process are also described. The advantages and disadvantages
of each model are compared and analyzed, and some recently developed statistical forecasting methods are briefly introduced.
Finally the research status of domestic powerline icing prediction model is briefly reviewed.

Keywords: powerline icing, physical model, statistical model
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Abstract: The error of meteorological forecast for complex terrain is mainly related to the model accurateness for describing
terrain features and the physical dynamic processes. Integrating the mesoscale numerical weather forecasting system WRF and
the CalMet model on micro-scale wind velocity simulation, it may account the dynamic processes on large scale, mesoscale and
micro-scale, also may describe the local terrain effect upto the maximum extent. The results of the integrating model comparing
to the mesoscale prediction show that the integrating forecasting method has a better capability of predicting the gale in complex
terrain, and gives important reference and a significant guidance for forecasting, early warning and analying the windstorm in
complex terrain.
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Table 1 Information of automatic weather station on
towers along power lines

R R E Y S

% Hs AER Y XU e B
030 43.112°N, 89.458°E 48
155  43.088°N, 90.175°E 66
Y06 43173'N. 90978°E 52
365 43.169°N, 91.381°E 51
385 43.169°N, 91506°E 49 201444 )]20—261 |
399 43.178°N, 91590°E 70
472 43.143°N, 92.006°E 34
2 sa 43070'N. 92.427°E 36
620 43.124°N, 92.858°E 35
719 42.995°N, 93.338°E 42

F2 ER|KUER
Table 2 Information of national weather stations

-E4 hS LY MIEZE (m) XU B
FJWp; 52495 43.217°N, 9L733°E 7214

% 51581 42.85°N, 90.233°E 398.6 220011T64§
BHM 5101 436°N, 93.05°E 1679.4
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Table 4 Data validation check

Ui JRLa]
s #A ROl BN mEER MW B RER
HiE BiE (%) BB BE (%)
030 140  86.11 140 86.11
155 143 8581 143 85.81
296 530  47.42 530  47.42
365 140  86.11 140 86.11
385 20144F420—26FH 1008 192 80.95 1008 192 80.95
399 140  86.11 140 86.11
472 188  81.35 188 81.35
544 270 7321 270 73.21
620 821 18.55 821 18.55
719 141  86.01 141 86.01

FTESH B (m) AHEEE BHEEAH

80 0PI <40 m/s 0

70 O<"F-#i1 <40 m/s 0

SEI M (mis) 50 0<"FHf <40 m/s 0
30 0=<"I"¥4J{H <40 m/s 0

10 0=<"FI4fE <40 m/s 0

[P 80 0<"P#i1<360° 0
10 0 “FH{1 <360° 0

1 h P A4, — <6.0mils 0
1 hoPH ARk - <5C 0
3h T URZ — <1kPa 0

Yk, 28 K:369.6 km, IS 4k K:369.9 km, WMEL
R IR SR EEQLE , 43°NIE (RD , &
TGl e B 2 A2 1) J5 ) BH 25 40°49.3~79 km,
2510 J7 [ BH B2 0.4~14.3 km. 5B A0 K 1L
kA RE, dbmif e, A, HgzEREA
(KD

E1 ARXiFiRrEE
Fig. 1 Topographic schematic of research domain
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WL TR ARG R B EE T R SR B K
BATSW . XS )% R B AR A
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Fig. 2 WRF domain
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Table 5 Ensemble parameterization results

WEKREES RILTRER FHiRE iEESES
030 SU1PB7SC7SF7noONU2 1.689004 0.489064
55 SU1PB5SC5NU6GSF3 2.654931 0.543326
296 SU1PB7SC7NUA4SF2 4.065386 0.676176
719 SU1PB1SCINUGSF3 2.072327 0.462699
544 SU1PB7SC7SF7noONU2 2.354298 0.308254
365 SU1PB5SC2NU6SF3 3.262691 0.639623
385 SU1PB5SC2NU6GSF3 5.363964 0.286543
399 SU1PB5SC2NUGSF3 3.611419 0.727915
472 SU1PB5SC2NU6SF3 5.834655 0.414252
620 SU1PB5SCINU6GSF3 1.327692 0.910592

P30 45 107 50 W 3 g A 7 8 TR 45 SR 5 0
ol ok Le o i mr AL, B AR S TR vT DL
A B I [A] AR A 1) B . LA B U030, 155,
296, 365. 7195 WL B KA LF, Ao b i As
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Fig. 4 Comparison between observations and CalMet downscaling diagnostics
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Table 6 CalMet downscaling results

WEKRHES FIRE LB
030 4.763190 0.399784
155 3.719442 0.441573
296 3.635110 0.446160
719 2.235418 0.458132
544 2.585170 0.647313
365 2.567843 0.612213
385 4.647267 0.369514
399 2.191520 0.697748
472 4.186236 0.263354
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Study of Sitting a Micro-Station Based on
Correlation Analysis
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(1 Beijing State Grid Fuda Science & Technology Development Co., Ltd, Beijing 100070
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Abstract: This article analyzes correlationships between micrometeorological data and horizontal distances at different sites
in Hubei Province. Then an exponential regression is carried out by normalizing the least square method in order to obtain
the minimum estimation of relative distances to select a site of micro-station. Additionally, the fitting statistics are also
performed between meteorological data and altitudes. The result gives a reference to determine the appropriate distance of
setting a micro-station.

Keywords: micro-station, micrometeorological data, site selection

0 BIF

Ak, [ S YRR 152 A2 9 1000 KV AT FL i
+800 KV RHH RS, LR E Sk ik
J&, (REg ik Rk B, SR BES N R
AR LU B LR R OB SR ORI OR, KR TR
iy B30 DK S5 ¢ T I RS0 nt i R T T e A H il 22
SIEATFERVR IR K, e R A A
PSR R SIS, 9] WI120084F 425 [ T 25 VK4
F, XFHUMIZAT S H I AR R H D sl ) 26
SRR T A T AR R e A T M A
LRI R AR B R A RIS XU DR 2 R B
P B TF RNV, e FIE4ER SR IR .

L A ol e B A S R B AT S T AR <
G, WL TCEM AR B Tk K. W

WAS B HA 2 2016 411 A 9 B ; 5= B3 : 2016 412 f 25 B

% —4F# : Dk (1984—), Email : mmllaagi@163.com

o & 0 BRG] EIAEAE (bW AF I W
20 P B R RAEBRFFR ) FBh

WL OGRS S MRS SRR R R s R g, HE)
T HL I T T B BT DX R R A SR TR
B 2 A% K2 AL R BTRI AR, SOOI s T
S WZ A B T (1 G 4 A, AELHE DA S il F, o 4 e e
AN B ATE S =S DA D e &1 2 S [ ]
D A A O G B ) Bl LR TR
R S Bk, R AR DL A E B RS
Sl RO AR 0 T

AR SCHEETWACE T4 E KAl DA H, i
Tkt 5 3l g G SR G v E b, A H
GBI AR RE G A GBI R, X5
G IAT RIS TR R
1 #EMETE
1.1 HEHEHR

A SCHT ARG E R B AR 74N [ S
(R /NI 5%, b R AT TR . S
FRREFER . W, AR, BRKE. KOs, 2 AR
BE, &R 5 20154E12 H1H—20164E9 H30H . &

20 | Advances in Meteorological Science and Technology S&EHE##R 7 (2) - 2017



FEEiek [1ASTER GDEM V2 [1#130mks B TIFSH

Ehyr
33°N R \s\
{‘_.Uvs FEE I
32°N }
'",l_,\'\..-','
31°N S
;
e
s e AP L
O°N| w o Sbee
S e o G
W e
I»;\H
20°N

109°E 110°E 111°E 112°E 1I3°E 114°E 1I5°E 116°E
E1 PrRAFERE SRS
Fig.1 Geographical distribution of the weather stations

1.2 FHEGETT*
1.2.1 REAMITE

P AN LI AR (1) D IR 2 B A 7K B 2 4
R R, ABFFE H LT 18 3 O A 2 v
ARG BRI R B A A I A S, T
52 PSR A S Sl ) A B

LT, LI T] R A X R X 0 K BB T
HAME R Bk E R,

Z(x“ -%,) (2 —%,)
\/i(xu—z)z\/'i(xﬁ_fz)z’ D

i=1 i=1

A, X SR TR AR I 2 s . %1
B K A5 BT W 2 IR AR A I R B3R, IR AN
ZUh AR OC R B U RE NS Sk PR b ey PR
B RGE TRAT AL R AR DL o

o3 Ji s AR AR G S AT R I AT R
PE, 2GR 3 R DL AR LU H AR 220
e RIME ANl AR BRI, FOUI A t AT B )
FRFRE N TR H TP SRS R AR AR
PE, - g50L AT BL A SR AR A S R, AR
FRARIR R ECRAL A G IR HARRE,
LB G 1 PR (R X MR AR AN b R
RO HEAARAG S RSB X T 1% B {E )y
BURRATOC R B, oy FTHHAR (2) ATV

7, :COrr(X],Xz):

XM=Y,
=1
rjM:Corr(Xj,XM),j:1,2o (2

(’”12 _rlMFZM)

B 1) (1=

Advances in Meteorological Science and Technology S&EHI#R 7 (2) - 2017 | 21

Cover Story # @ & &

Aot AR B ol (R 8 ], A TR i K
SRR 260 km, fhERIATLUE H, LA A
RAKEIL0.95, WA REHT0.7, X3
T O B [ P il v R ER HAT AR H
AL AR ), AN RE Ul W P L R GOIR G A
FERR DGR o AHXS M, K1 BT AR R M A DG R
ML T0.5, JE T IGHH IS R P A G, LAy
WA EE BTG, DU AR ¢ R B AR G W AR 58
NG, AR, EIIRUY, RSO ARG
FREUFRAURAH K R EL
F1 RINHEME SRS K ERNEX REARERXREXT
Table 1 Comparison between correlation coefficient and

partial correlation coefficient of meteorological elements in
Wuhan and Yichang Stations

SRYE Sig SE R RUE k2
LB 0.971 0.991 0.773 0.169 0.097
Wt HRE 0332 0.487 0.248 0.106 0.056

T AP B AR, AR A B T m e
A2 A B g B0 . T T S0 R SR T AR AR kT R R AL
Ko M LUEE B[] DO A PR AR 5% 28 2B e i (0 A2 4K
Fa e, T DLAS SCR IR AR 1 B A8 A v R AT 2
AT, XA e R S S B TR
S AT
1.2.2 AXRABSHHE

ARGEEZ IRIR R B AT i i 7K S B 1K 2 3
ey ARSCUAFRECE Bl pf BN JLIEAT A5

r= e(—d/D)’ (3)
A, MRS, dRS UK TEES, DARRIE
SH. DIREOEM e B & 1 b it &S 80w
AN AR ER MR AR A B K
SR BER TDIN,  HAR S R B IR/ Tre ™", SRk
PEEG S, DRI G o AR R bl S A A Y B A P R
ARER I M SHOKHUE R e/ — R

N 2
D= argminZ[i; —e('d‘/D)] .
D ial

B TR TR AR ERE . 3. LA
TR DR ZE 85k, X (3) ArTResea R A%
FERMERMERI R AR R AR . Mr-diit s & (2D
ERTRAE DGR Bl AU B AR I S A
KRF, EAFEE T R R A Y Al A B A 4L
KA, IR ERRA] EIRBREAT IS, KA ml
i AR SRR PR RS o

bR IWAL S S TN il RN DB ST N s
FELL DO B3 D, 5800 SR IR Sy S TR AR A5 /N
WAGORGUARAG IR, PRI TG R ) st 5

4



Rt T
dvances in Met S&T

— IENf
— JEEN

oM hr o ®Oo
| §

o
[}
o

100 150 200

) L L)
.

oo ®o
[]

100 150 200

o
a
o

oo
Tt g™

ok OO
-
€

150 200

o
s |1
o
=
o
o

WA E  RFEACREL AR RS BRARHICR L
OO OO0k O00O0COKr OOO0OOOR OCOO0OOOK

oNR OO
-
]
o
1
'}
L

o

50 100 150 200
KRR (km)

E2 r-dBmESHE Lk
Fig. 2 r-d scatter plot and fitted curve

AT N, o ST BIREE, R SR
RGN R IEMIGE AN SG A AEDI G R, BRI

B . 1< (~d,/D) ’ 2
D—arg;nm{ﬁ;[;;—e 1 +aD }, (5)
A, o WIENSHE,  IENIE 5 KRS DI LS
B/ o WEREFE TR S EN 2%, X (2) 1
THEAELREAE %R B AH G R B R i A4,
DRI 77 753 20 A R AR D R A R B . 7 — 1
I, W RaUE I KRGS SRR ESFHENE.
Ak a=3.5X10"°, BEAEAES 5402 BN 0r
AL LI, AR TRDIUATE R, HAkg:
Rang2pR.

F2 BXRBEKEEBSHUEER
Table 2 The results of fitting between correlation
coefficients and horizontal distance

D, (km) Dg (km) A
FE K 49 22 98.7%
ARG 45 20 97.9%
% 84 33 97.5%
L% 118 52 95.0%

2 SRIEMNEERELS T
21 rd SEIELERI T

T S G iR 22 B AN 50 m, KPR
BR300 km AL, THEILRRK . RGN E )
M RE, JFontea (4) M (5) FATHI R
G 2, Dok 4% ISR 1 5/ — ikl 4
A IR, Dok BINIE I 5 FULA H A G 242,

SHAN AT IEMAC A 2 D5 10 BT o e o

M2 K B2 LU, IE IR 5 | AL A3 X6 AR 5%
EARRAG T R, JF HA L 95% 1 fifL T4 &
ek BJ7, 4008t e T A AR A S5 R B R A
Y. R2MUA G RAR], BRI i AHOC R H0R
AESRIBEPERINE DL T 5 3 SR B 75 HAT ORI A
SR B A A AT R (KA S A AR AR DR FLA
120 kmo DAL, B KR AN KU AT A O P g 5 ok
IR AR RS HO B R 3%, BVt =% 18 i T A0 - 3845 A
R, 1ED=20 kmyG A 1 IR R Y B
FANE . AR UARSC R BOR T-0.841 Jhy s AH 5G4
WU AT BLE TR B R A DGR

D=-In0.8-D, 4.5 km- (6)

TGl I B XA LA R A B R AR
RV, DAIEAE AR AR A AN KR i B i i X
FEA~5 kmUBUE MGk R 88 L K HS 23
MG K
22 SEEZEREHAXSH

I TP B B 1A, TR . K 2 2 2 0
ER AL UK, BHI T S i R

EAEHMEE R AU . AR R R
2 R P X, O R Gk i Ak AR e FE RN T
200 mo FE6NIZEEY, MK KO R ¥ E
R BAICOCR, WAL B AR R SR
VAL SRR R AA R R G 45
B, MR ZEIE 200 mi, CFRR G ZERAELC
CL b, S s A0 i O U 40 1 GV ] = 52 T 1 v
FERIFEm . AR SR IE S g AR
LR PEA DG, It — AN LA e B A Gl s bk
G R (L TOAL 23 S S A A, R
PSR RN VAN RIS R U

3 RASWR

ASCIEFIIACA TIA B ZK G G0 18 /N )
Wk, AT TS I ORI S AR B B B
KFR, HAEZGRWE.

1) T % H i R ARG R H A ) ) ik
AR, A R BT WA S, i R R AT OC FR L
W AE s 58 b1 AR A M EA B 3 IR R B R

2) [ 7K IR TH 2 PR A G vl W I K A DG EE
IR T, AR ENA I /D ikl G, Al
THH A G0 25 16 B /N oA G BE 25 4.5 km. 7E
SEJE RN HL X, BERRA~5 kmiZE — D H MR %
DAL SEE

3) AR RIS i 5 I P LA W) S T e M A O

22 | Advances in Meteorological Science and Technology S&EHE##R 7 (2) - 2017



Cover Story # @ & &

2500 25
k=—0.118, R>=0.00 k=—0.001, R*=0.00
2000} - 20} .
. L] «Q
g 1500’!'_' e, . R | SO A
o . !. b L b ‘ o o0
S 1o00[*° * e = lojgeea . .
i °o% e . q‘\_ w e oo, °
500 ™ e 5l'e - =8 "
0 " ) . L 0 L " . L
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
20 15
— 2_, _ 2
ole k=—0.0039, R*=0.79 14 k=—0.0036, R*=0.39
~ o
o z
~ o
= =
r R
B x|
B
8t
L ]
13 ; s - - 7 ; s -
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
85 1040
o k=0.002, R*=0.01 1020 k=—0.11, R*=1.00
80{m o *s 1000
o o o° . . o E
G \X . & 90
= 2y, = 960
= T . £ a0}
= 704k ® Ry
® ° o . 2 920}
B v . B
65 o Lo T 900}
. 880 |
60 ; - : : 860 ; - :
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
R (m)

E3 SEHEHE—SELEENEE
Fig. 3 Linear fitting of mean values of meteorological data to the altitudes

S E T SRR R R LR SN SO N N PR RTINS
B BTG MR E, BT L Py R Al T v 1)
PR T N

ASCIEI TGN B K YT 5, A5
] BRAEOR, SO LR S B8 T e ZE A B
SO, BT S BR 1 52 %t AR B AW N5 18
WBAT % RGO T T 52, DRl &5 18 1) vl FE
AApdt— P RAIE . 755 bs i B TR i ik T A,
AL EH R W AGRKFE N, K AR
Oy AR KREERF I, DO L%
G R M IR

SEM

[1] X 4R T = B8 e R A b 3R B 3. BB ER, 2013, 37(3):
566-574

[2] &K%, Seis, 25 4 4 EH % ETE K SUE T X E ST
L W R, 2008, 32(9): 33-36.

[3] W& 1758, %K X Z&, & ¥, 4. 20084F ] 5 ¥ P 4 KUK K #4738
B, R 4 R, 2008, 32(26): 20-25.

[4] FBA&F. A & T i VTR 7 4 v 4 B e B L L 4R B,
2008,10(6): 67-71.

[5] B W, KRFAM, TR, & B BALZUNE FEZ59K. €K
H, 47, 2014(5): 912-916.

[6] %%fzs. REGWHANETBRT+ (E=ZM) . Lx: KEEK
#t,2007.

[7] i, 7 &, NG mENRESRAER RO LK NA.
BB AR 25, 2006, 23(9): 150-155.

Advances in Meteorological Science and Technology S&EHI#R 7 (2) - 2017

23



SEBE

dvances in Met S&T

d 25 = FHE A XD 42 53 % B B ) DL RS 2% B
KUK EF XU 57 4

FRE W iR

EaT

A gkbe' &5

(1 WP gl A wl i S REEFRBE, SEARFF 8300115 2 WML BHADFR B I M B A BT A ], 6RiX 430074;
3 SR (I BHEARVA ], JExt 100084 )

WE: XAFEBXERRINEHMNEME R IR, FR2014—2016FFHEBMX KD LD BRIEREERK
R, MREM, LBANSREALFENE_FES, FESREATR; LEDPLSENRASA, BEH4I—6R.

KRBT LRI, ERIERULRENREHT

AR EEBEMD DRSS BNEEE ERT 5+=

Bl AL RAIS65 S EE R AN R BN RSN, HEERANREMNEAXNRRE, JEZRKEHTENEERRET B

KE: KR, bp, RE, BF, ¥
DOI: 10.3969/}.issn.2095-1973.2017.02.004

Distribution of Gale Dust in Xinjiang during the Past Three
Years and Risk Analysis of Wind Disaster in Tuha Line

Wang Jian', Tian Hao?, Zhuang Wenbing', Zhang Han®, Ren Hua®, Zhang Ling", Jin Ying®
(1 State Grid Xinjiang Electric Power Research Institute, Urumqi 830011; 2 NanRi Group Corporation/State Grid
China Electric Power Research Institute, Wuhan 430074; 3 Xiangjizhiyuan(Wuhan) Technology Co., Ltd, Beijing 100084)

Abstract: The observational data of wind speed in automatic stations in Xinjiang were used to study the distribution characteristics
and correlation of wind with dust in Xinjiang for 2014-2016. The results show that the northeasterly gale occurred in the winter and
spring in the second year, and the southern Xinjiang occurred in the late spring. The high sand-dust period in northern Xinjiang was
in March while that in southern Xinjiang was in April to June. Strong winds are favorable for the formation of sandstorms, but winds
above gale intensity are favorable for the migration of sand dust and the weakening of local dust weather. In addition to the power
line adjacent to section 365 is in high wind risk, the risk of wind damage in other sections is relatively low, so that the regions around
other sections rather than the 365 section are suitable for follow-up power line constructions and expansions.

Keywords: wind, dust, disaster, powerline, Xinjiang
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Table 1 The climate characteristics of occurrence and

distribution of wind, sand and dust weather in Xinjiang
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3 FAZR RS L K XU A 3 T G VT HRHE POV ¥ ML 2 6 [ A (8 5 R DG G
#, HEBAAELE LREEAR i 2 TV 4y
3.1 &N F=T &S HEHHR BIAEGE v BRI AR v I 2 it XU v 2B 4

A TR, 485 PR PR PR R
FHF PP e LU T BRI AL e 347 e B S 22180 9

J M i PR B AL ) ) X 0 S 5l B v R i ) B HL 0 2 2% B TR 240t — TR,

Advances in Meteorological Science and Technology S&EHI#R 7 (2) - 2017 | 29



]
= $ =‘-v

SERE
dvances in Met S&T

MG [) 25 05 45 43 51 030 (43.112°N, 89.458°E,
48 m) , 155 (43.088°N, 90.175°E, 66 m) ,
(43.173°N, 90.978°E, 52 m) , 365 (43.169°N,
91.381°E, 51 m) , 385 (43.169°N, 91.506°E,
49 m) , 399 (43.178°N, 91.590°E, 70 m) ,
(43.143°N, 92.006°E, 34 m) , 544 (43.071°N,
92.427°E, 36 m) , 620 (43.124°N, 92.858°E,
35m) , 719 (42.995°N, 93.338°E, 42 m) 10/MM<
GRS, BT 50 S 10min T34 KGE, FEARHE (X
W3 BEZE VA 7)Y (GB/ T 18710—2002) X%
PEAT R AR R R . Goit oMk R, ACHr R
DX 55, Gl ke v X e B B 3 TRty 4300 ok
B L IR A, RN =R A S (E2)
33X A ] SR/ G i U 45 1140 IR R o, R Al 5 sl W 0 17
IEAGEE T 5381, RS ] 5t 5 1< 5 ki 2 1) (R AH O
KFZR. PSS A SR T, KRB R
AR LI B 3 A5 T 5 i R WL &5 2R

GEvh g RN, H Bl 5 AN G st W X
WA RS (R) 760.400 1, HAB KK AE
(P) &iZ/NF0.05(5 % . #t—PHMMWW RankSum
O 560 R B £, L 4ty 5 6 Al <0 % sl W R PR P ALK
170.05, it B I S0 ES s 1 20 A0 I ik AN R R E
W AT 0 e MR C RN B3 O A 2= S AT 44
Iy 030, 296. 385F13995, i W [ HL Ik AE Si 11
AT AR L 2 R A . e A LA AA 1 Bl
TS 0 0K F AR 5 £ i T B S sl L B e A
FAHG, AR AT AT W W AT, R A %
SERER, AR A =10 i (000 0 )Xk
Pt oA U e it 13655 Bl 5 sl 149 WL XS £ 4 4y
ATAFARL, DRI I 0] 286 % S 5 000 11 m A SR AR T B L e
uio KT UL G Ar, TRt B S A
P AL IR OL T, AT DL s (S 5 U K e
AR H 9 4 % B3 1 O A A e e J3 40, 20 A s
Z53 8 CANOVA analysis) 2% I3 765 X0 A 5
RO, RS [ b A R AR IR A 25 K
JT LRV A B B ef sl O 00 28] 1) X 7T DA A4 o A B AR
T ML RS EER,  Betg LL R A Hh A
P B P XA AR AR B, AEL S B S e PR P A G A
NGB, ASBEARR RGR 4o xt B4k o BhAb,  Fhs s oy
A 20 WL, PN b AR M B B b AN AR B
AR LT -
3.2 S Millds KR53 4F1E

ALAR R A M 4 H O L s o BE AR R HL M Bt A
ARG ORI 45 o DRk 43 AT L L i 34 R 1)

10 min -3 R (1) /NP 3848 DA SR /N s s/ KO- i
DL JEE Sk A3 AT FEL D) 282 i B 20 R XU 0 24 B ) AR A SRR AE

AR S 73 A mT AHED, A 9 B3 20 min~f- 34 X
R /NI 2R R AR, BAEL—6 H K
MR R, 6 Hik B & K, BI7T—8H AN, b
10 B RGHE/N  e 2 JE FR A N R, BIREEL A KE
TRER] EAELH MK BRI 38 RGH B K AR AR 8 AR
10 m/stidy, P35 R S /M I AR A= R A R
FEL misAiAy o RE DL RE S An [R)RE S B0 HH B30 1) ) 0 1A
1, HARE IS )G AR, (EHRIEZE R, WA
KR WL AR 5 2= LB AR a3, i e L f/IME R I AE
A= HAMEA K
3.3 SSUilEh KX X 55 f4FiE

ARG b UK A KGR 117 misi L. fd4E It
S8 S, FEL0 min P-4 R R g KR T-17 misTr)
K Ko FERE I ) Fe /NS BE L, R B 2 s B 1) [
K A A =) G e ik 2 34 oy I XU K
17 m/sif B, LB HEL, S5 =RMEBAREE
VI AL 14 3655 1 < 52 i B T R R 3 JRUIG: B8 15 o
T -5 EEL EE ety 258 R ARk 558 vy 1) FE Al R 5 B K
AR 5 ABS AR RT LN o
4 Hit5iTig

TR, KRR RS KGR SR
Bh - wiem Fn A Wb A RS R AR R, AR AR
— &, B L3EALGE R Kb KRG B3 H, Wi
R B B Ky AR BIRAEAEY],  ZU AL b i B 1 A
FITVRITH, RN FERG TR E, MRy
RATURD IV o 10K R ) R T 2R R A A
JAMLEE R, R KRG R R R (A — 5K
MRS 2 T ML R L, B R R B R
(1 b BE 3 A WG AH B, vb 28 2 2 10 Hb XK KU 2D
(BT IO X KRB, BhAl, AR SCRIL
I 23 R NEER I R AR e 2, H S LR
4—6 o X5 5 o g T SB 88204 1054 3t K X
KFESF AT R IARL, B gE b X 3 EE KKK,
FEACN RINER IR, HARAEES—6H .

BEAL,  H B A S I T AR AR P O b
L, HY LR BRI A6 ] 110 H AN KRN i, X
B[] R OB B R,  HOK R KRB AR 3ok 22 34 4 AR
AR, bRy KAEAE L L 3EB AR AN Si 4k,
HE P9 2 % B 5 1 = 1) 55 ML A6 11 3655 i B K KLk
KSR A, LA % B R R T RS AR, R
DX IAEAT W G S R T AR AR M
BTIAI,  H RS S W I8 2% 1) v JE AE30~70 mAs

30 | Advances in Meteorological Science and Technology S&EHE##R 7 (2) - 2017



S, T RGO 10 m, Rk, EEA
R R 5 b WL 0 A 5 e L 19 224 B (1 R KX AR T
AT ARt o AR BRI 5 L BT T IR & e v O F
HENTAT R R BRI I 45, A1 v Y 2k i b 5l 37 %
LRI, IFIRAF I IDE SO Kot DL H
WG K AT S R HT, BLIE RS R A Y
JT RS R 7 AT RS AT PREE

SE MW

[1] T4k, #=, FANR. FED LRI KL EASE. 2 AT
1% B, 2012, (26): 62-63.

[2] 4. ¥88 A RS TAGAAE KR B 8. M 2 K%, 2010.

[38] EX, 9 F, F1, 4. HEANR DL RAFEHELT. TERH
78,2011, 34(5): 754-761.

4] PR, BEIL, X EHE, & FEDLFRAKLD LR BERE
TRAAE A o [ 90, 2008, 28(5): 968-973.

[5] ST, %7 88 . P 40 o 25 B AT 35 B KUIR £8 (LA 5T i 2 34 398
HF 5, 2013, (35).

Cover Story # @ & &

[6] 115, WRar . AR 5758 b P 4 & B 0 fE B R, B 7 3
&, 2014, (1): 9-12.
[7] Ehmlg, L EFH, ki, £ HBEEFVARASHMAR
FAE BN X . T2 X3, 2015,28(2): 171-175.
8] /o, T, L& HBEANKALENEL. HEA L, 2002,
25(2): 4-6.
[9] F /8, T &. ¥ 58 AN B2 S iH R, 3788 A &, 2002, 25(1): 1-3.
[10] Z41F, 2F {7 HBDLBN_B R THE. FEIDHE,
2008, (5): 117-121.
[11] T#8, B &, Bt R, FED L FERANAGEHML. FEDE,
2003, 23(5): 539-544.
[12] H#R, T8, L& HFEDLEZAGEE EHHMN. AL, 2003,
29(6): 37-40.
[13] B &, The, E4, & HED LA RANEMSERDHET. T
2 X HFF, 2016, 29(2): 179-185.
[14] FEALR. A LM 7 &4 AL, 2003.
[15] E4h#h, 13, 2 F, 4. $E AR E KT G E M. &+
i, 2012, 32(4): 1025-1028.
[16] THE, FAEN, T2, FESOKD L BT, FE D,
2010, 30( 4): 933-939.
[17] R, T/, D& ARAHED LRGP, L AFFHR
(B A1), 2003, 39(2): 187-193.

PR
NEW BOOK

m e

(CRAMFFLRAER A
REAFHEFFIAD)

‘Weather Satellites: Development
Progress and Cont?ngency G?Lp I:?sues
(AR TR FERE R R 250k

Z BB AT LR b ARG R B A H A

Qi

t S L RE S

2030 faf RTINS
st

SEETEIT

(203048 F[HFE K i # AL AE -

(REGBRMK RIS B3 L

mEH. BRE, %
W B R
W4 2016

Remote Sensing
Image Fusion

"

Remote Sensing Image Fusion

CRRE e

%% %4 : Luciano AlparoneZ
i #: CRC Press
H R 2015

& ALY

4% . Louise O. Berkan

i #: Nova Science
Publishers Inc

R 4. 2013

=0

=3
@& cndEns

(R EFFR R KAFHED

WEH: BERERNFEELZ

R, PEMFR
WA B R
iR 4. 2016

HE) AR P EZR)
mEH ARE SR wEH: BRE, Bk

GE AR AR 4 Y WA 2B SO AR A
W A& mat 14 2016
H B 4E: 2016

e

Oleier

TAtmospheric

Aerosols

Atmospheric Aerosols: Properties
and Climate Impacts
(CRAATE: FriEG BT

4 % # . Olivier Boucher
i ## . Springer
H 4 2015

Rain Formation |
in Warm Clouds

General Systems
Theory .

Rain Formation in Warm Clouds:
General Systems Theory
(Uil pi 2 e & e}

s E . A M. Selvam
Wi ##: Springer
H R 4E: 2015

Advances in Meteorological Science and Technology S&EHI#R 7 (2) - 2017

31



REGET WLV
dvances in Met S&T

%iﬁ%ﬁliﬁﬁﬂ“?%T:LAPSH’\JHF?EL#_E&;J&
SLEHE AR 55 H ) R F

2 ETL B XE WER B
PRSI RN %S b, JEst 100081)

WE:. BERESEUNMNBRABLELRE, UNEENNSZEAKES, ERHERNESREMZERA, BSR
BiRE SRR EDITEENIINARI R Z—0 AXENOAATFEZHNBEMAIETIREAS: (LAPS) , TTUS%
EMERKENTEE, MEE=Z40. SOERESEIE. LAPSEGAEFRIETE. DTELRE. EERES
S, EBRRIAEMNEN BRI SHE, BEMERSHMRMER A, BT LAPSE & R KN R
B, B BETHALRBURRS PN,

X9 LAPS, HiEmE, BERS

DOI: 10.3969/j.issn.2095-1973.2017.02.005

An Overview of Progresses in LAPS and Prospective
Applications in Real Time Data Service

Li Chao, Tang Qianhong, Chen Yu, Liu Xin, Huang Yan, Li Zhimin
(China Meteorological Administration Public Meteorological Service Centre, Beijing 100081)

Abstract: The spatial-temporal density of observation data is greatly improved with steady developments of meteorological
observation system in our country, while the spatial and temporal representativeness of each data source is very different.
Combining multi-source data to carry out fusion analysis is one of the research hotspots at home and abroad. The LAPS, local
analysis and forecasting system developed by NOAA, is used to analyze three-dimensional and high-resolution grid data with
reference to the reliability of each data source. LAPS system has the characteristics of open source code, complete analysis
algorithm and flexible framework, which can be adjusted quickly to adapt to the domestic observation environment, and leads to
enormous research and applications. This paper reviews the research progress of LAPS fusion system, especially focuses on the
application to real time data service.

Keyword: LAPS, data fusion, data service
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Table 1 The statistic tests of surface temperature, surface

dew point temperature, 1h accumulated precipitation, wind
speed and relative humidity

EZ SR BaiRE (£33 XU AR
AT C C mm m/s %
BITRiR % 0.85 0.80 1.98 1.23 49

xR 2 1hE2REKENSERIGER
Table 2 The statistic tests of clacification of 1h
accumulated precipitation

ZitE  01~19mm 20~49mm 50~99mm 100~19.9mm =20mm
Witz 0.87 1.94 3.66 7.04 17.19

TR 0.09 0.43 0.52 0.50 0.24

TR 0.30 0.47 0.58 0.62 0.65
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Advances in Application of Early Warning of Risks to
Precipitation Induced Transport Disasters on Freeway
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Abstract: By assessing the hazardness resulted from precipitation based on national quantitative precipitation forecast (QPF),
and estimating the fragility and exposure degree of the freeway, environmental sensitivity of surrounding areas, and capacity of
disaster prevention and reduction of the local government, this study proposes a set of specifications on early warning of risks
in precipitation induced transport disasters on freeway. The social statistical data including road conditions, economic level and
geographic information are integrated into a normalized vulnerability metric, which help convert the rainfall intensity forecast into
some impact pre-assessment, i.e. the five levels in early warning of risks. Compared with freeway blockage records, the results
from this study are illustrated to be reliable and indicative for the precipitation induced freeway blockages.
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An Analysis and Countermeasure of Current
Situation in the High-Speed Railway Disaster
Prevention System
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Abstract: Based upon comparisons of current situation in the high-speed railway disaster prevention system in our country
with that in developed countries such as Japan, France, Germany, this article summarized four characteristics of the high-speed
railway disaster prevention system and gives several suggestions to further construction of the high-speed railway security and
disaster prevention ability, also provides a decision-making reference on the high-speed rail safety operation management, disaster
prevention and mitigation services.
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On Developments of Meteorological Services for
Tourism in Ningbo
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Abstract: This paper gives an introduction to the Ningbo’s meteorological service system for tourism including the design, technical
framework and key technologies in applications. The system consists of three main parts, namely the short-term weather forecasts,
tourism index forecasts and weather warning. The composite index of the system was set up based on an overall consideration of
weather-related factors on travel, and helped to develop a new model for tourism weather services. The service products are issued

via Internet and short messages, which provides important supports for the local tourism and has been proved being effective.
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Application and Prospects of Big Data in Guizhou’s
Professional Meteorological Service
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Abstract: Big data is a hot issue now. This article discussed the application to each professional meteorological service on aspects
of concept, performance and data acquisition. The core of big data’s application to professional meteorological services is non-
meteorological data, which could be gotten through big data technology, and its collision with meteorological data. This article
expounded and prospected each professional meteorological service’s status, characteristics, and non-meteorological data’s
application to the perspective of professional such as tourism, transportation and energy. We try to carry out more ideas on
professional meteorological service in big data age.
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“I’m supportive of getting more private companies to provide
satellite information, but so far we have not seen that the private
sector can provide this data with the same level of quality and
accuracy.”

“REIFFILE S eASRBT 2128, 2 HMEBATR
AL EA LB Ao A ARAR B AR E A A M 49 23, 7
—iE—RRE , EE TS RLBEBERARRMRE
HITieEETHRE. —AE , NOAAT2016FIBEEEESE
A TEIMAEET EEHEWIMNSR |, SSEF BB
WHERNZSEIRE  B5—HH , BRNEEFNEGFERE
COSMICHImE , FHMERNZZEHRBEL. KK, BXR
MAHNIRRENAIR AR EHENBER , BE—MAH
A, ERE— N 2FMARA,. COSMIC-2fzE ABill KuoFfifiA
EBEMT BdRRE.

“Americans from coast to coast will now be better prepared
for severe weather with the passage of the Weather Research
and Forecasting Innovation Act. This bill has been four years in
the making and is long overdue. It will transform our nation’s
weather gathering efforts and help save lives and property. This
legislation strengthens the underlying atmospheric science while
simultaneously advancing innovative technology and reforming
operations to provide better weather data, models, and forecasts. We
look forward to the Senate approving this bill soon.”

“R AR AFTRIRAF R 69818, 4Lk KB 7 F)
i RO TR £ B A ZIFRRATPAR A, BN FECE
HETASE, Fe28l., 2ERREREYRALESS,
BRI A A . XA Sk IR R K A AHF A R
B, ARSI AR At b S AR F AR 09 R ARSI, AR
KFaFdk, RMIFRBRRBETIAKE, 7

—2017%1898 , ZEESAYREITTH.R. 3535
AR (RSARMWREFNEAR) . XM EERTHERRLNT
SZEREE , BEERNOAAT T FHRR F—REASEIE.
BEHFITERA, ERSTEFELamar SmithIHXMNERHITT
W _EA,

“With this mission we will see another first for Surrey: this
receiver will be our first space hardware onboard the ISS.”

“XANTREEESUrrey RILT A A — IAEKRE

F R BN K B R R 35 LA — AT IR A6, 7
——HESurreyBEF AT (SSTL) HETmNASAR
SHEMLI= (JPL) 1B T AIGPSIEWEE ( Space GPS
Receiver , SGR-20) , fEANASA BU BRI EL- 31k
( Orbiting Carbon Observatory-3 , OCO-3 ) InEAYAER
&3, OCO-3fFEmZ—FRKETERSCOMMEIE. —
BOCO-3Lif , iZRFE L REERZEN, (1SS) BA
ICRFEIEHIGHE (Japanese Experiment Module-Exposed
Facility , JEM-EF ) ., BICINE(E , SurreyATIBRE
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iR,

“Our business was built on a foundation of understanding
and solving the most complex challenges associated with satellite
and ground operations. We are honored to work with NESDIS,
which plays such an integral role in managing critical space assets
that make important contributions to environmental resource
management and our national security.”
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BFRIFXZNSEEATE  AFETRIIX3800A.

“1) NWS is aware of the data outage impacting customers
across the nation. We will pass along more detailed information as
soon as possible.

2) In the meantime, please follow your local forecast office’s
social media accounts for updates.”
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“It’s going to be a record low minimum no matter what
happens right now, it’s just a matter of, how low do we go. It could
be any day now (The ice is even lower now than it was when we
spoke).”
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“With GRACE, we effectively created a new field of
spaceborne remote sensing: tracking the movement of water via its
mass”

“A TGRACE, HATHZbES T — Ao R L%
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“This work will help expand our understanding of remote
sensing data and gain new insights into the availability of natural
resources in the area and their impact on food supply.”
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“We get some sensors on the plane telling us what’s
happening with regards to turbulence. That information goes into
a smart gateway, which Gogo puts on the plane. That information
to go to that gateway has to go through the Gogo network. It then
goes through a cloud-based aggregation, at one of the cloud-
based locations we have in several hangars across the globe. That
information is then available to The Weather Channel through
an API, and they write an API directly into us to access that
information and run the algorithm. You’re going to see us do things
such as this with The Weather Company with a number of different
companies both within aviation and most likely outside of aviation
as we continue to solidify a position within the aviation internet of
things.”

CEAMNECMERRERE, FIHAEILE L,
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“Every year, an estimated 2000 million tons of dust is emitted
into the atmosphere. While much of this is a natural part of the
Earth’s cycles, a significant amount is generated by human-induced
factors, especially unsustainable land and water management. Dust
is a major component of atmospheric aerosols, which affect the
global climate and have important effects on weather through their
influence on atmospheric dynamics, clouds and precipitation. We
need to improve our observations and monitoring of airborne dust
for public safety considerations but also to understand the feedbacks
with the climate system.”
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“OFS is an innovation in Indonesia maritime forecasting that
can provide ocean condition up to 7 days. Indonesian should be
proud about this amazing and world class technology.”
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