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More than 50 years of data show major shifts m whao is spanding what on food
and agncultural research and déevelopment (AgRED). For all countries, spending
In local currencias s converled to dofars using 2009 purchasing power parity
(PPP) exchange rates.

® Low income 8 Middla income @ High incomae

SHIFTING RANKS
For the first time in modern hstory, middle-ncome countries are investing
mare in public-sector AgRED than are high-income ones.
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In both high- and middk-income countries, the share of AgRAD by private
companies is increasing relative to that pursued by universities and
governmant agencies.
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The gap between poar and rich countries in per capita spending on public
AgRAD widened from 7.7-fold in 1980 to 11.7-fold in 2011
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Conditional nonlinear optimal perturbation and
its applications
Conditional nonlinear optimal perturbations as
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Oscillation events

The sensitivity and stability of the ocean's
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125 ka

How dams affect river ecosystems

Dams alter flow, sediment, and thermal regimes of rivers. Seasonal flow distortions
(top) cause shifts in species compositions. Dammed rivers with hydropeaking (bottom)
cause daily distortions that can eliminate key species from food webs. Small changes to
flow releases can counteract these distortions and provide ecological benefit (see text).
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A new approach to studying ENSO
predictability:Conditional nonlinear
optimal perturbation
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Is Model Parameter Error Related to a
Significant Spring Predictability Barrier
for EI Nino events? Results from a
Theoretical Model
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perturbation
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Oxidation with a difference

Rossignol et al. report evidence for direct light-driven oxidation of an organic acid. Such oxidation processes may
occur in the natural environment at water surfaces that are reached by solar radiation, generating gas-phase func-
tionalized molecules and macromolecular condensed-phase products. These products affect aerosol formation and

properties, influencing climate, air quality, and health
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FHIFLEREMHEN (CNOP) : EH-SHEKE
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(1 pEPBEEBER BRI, KR FRERR A A BRI R d s e b s, JEAT 100029;
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4 PHEBEEBERYE, JE3E 100049 )

WE. NB7TE&UHIELMERMIEN ( Conditional Nonlinear Optimal Perturbation, CNOP ) HE X & HEAR S ¥E ]
Tﬁ?ﬁlﬁﬁﬂﬁqﬂﬂ’]fﬁﬁ RIBARTEAE, CNOPHAEFALENE XEICNOP (CNOP-I) k. SEXSEILHE X
FICNOP ( CNOP-P ) JTAFIRIH ZEMB M MR R SEILNAICNOPTT A, BRI, CNOP-ITTAE LK ATENSO.
AR E T FURM IR A IR AN E EAE SRR EEMNFR. o, CNOP-IFEthi N AFRITE X B ARVUN A7
3%, FIACNOP-I7ARE5IR B H & KIRIR A ESURK , BTN R SHAE IR I8 37 AF 7 1018 SU X I IS 6 955 32
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DOI: 10.3969/}.issn.2095-1973.2016.06.001

Conditional Nonlinear Optimal Perturbation:
Introduction and Numerical Computation

Sun Guodong™*, Mu Mu?, Duan Wansuo', Wang Qiang®, Peng Fei**
(1 State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics (LASG),
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029
2 Institute of Atmospheric Sciences, Fudan University, Shanghai 200433
3 Key Laboratory of Ocean Circulation and Wave, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071
4 University of Chinese Academy of Sciences, Beijing 100049)

Abstract: This paper introduces the definition of conditional nonlinear optimal perturbation (CNOP), and the applications of the
CNORP in atmosphere and ocean studies. The CNOP approach is expanded as that related to initial perturbation (CNOP-I), related to
parameter perturbation (CNOP-P), and the combined both of CNOP-I and CNOP-P, according to the different perturbation types.
The CNOP-I approach has been applied to the predictability studies of ENSO events, Kuroshio path anomalies, blocking, nonlinear
stabilities of thermohaline circulation and grassland ecosystem. The CNOP-I has been further employed to explore the target
observation of typhoon. The sensitive region could be identified by using the CNOP-I approach. The forecast skill may be improved
by adding more adaptive observations in the sensitive region. The CNOP-P approach has been applied also to Kuroshio path
anomalies, nonlinear stabilities of thermohaline circulation and grassland ecosystem. Here, we carried out a numerical simulation how
to obtain the CNOP with the Burgers equation through building the tangent linear model and adjoint model. The result shows that the
CNOP can be calculated by using the Burgers equation, the tangent linear model and the adjoint model with nonlinear optimization
algorithm; It supplies a guide to a beginner to learn the CNOP and a reference for employing the CNOP to other applicable subjects.

Keywords: conditional nonlinear optimal perturbation (CNOP), predictability, adaptive observations
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Fig. 1 The flow chart to calculate CNOP
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Table 1 The results of the tangent linear model

a R
10 0.992588549645061
1072 0.992588204511775
10°° 0.992588169999147
10°* 0.992588166547890
10°° 0.992588166202765
10° 0.992588166168252
1077 0.992588166164801
10°° 0.992588166164455
10°° 0.992588166164422
107" 0.992588166164417
10" 0.992588166164417
10 * 0.992588166164416
10" 0.992588166164417
10 0.992588166164417
107" 0.992588166164417
10*° 0.992588166164417
107" 0.992588166164417
107 0.992588166164417

@ f B AR P R 6 45

R AR 7 (158 S, AR ORI A 38 2 X
LI

< Lu,,Lu, >=< L*Luo,u0 >, (12)
X, LRRUIEGHERA, URRPERR, uflk
5.

WS (120, BhughWiME, B D18t s,
e AL A SENRL, dfEvaltim. 285 LLLu, b ¥)
i, BUOFERER, R RFufENAL, idfEValadj.
SR ENLA RS FE AR AE T, K30 Valtim=Valadj & 75 i
o ISR, ARRERR IS 25 R AR 2P R .

F2 HHEEXNRTEER

Table 2 The results of the adjoint model
2.869746195370057 X 10"
2.869746195370054 X 10

Valtlm =< Mox, Mox>
Valadj=<M Mox, ox>

riE2n] %1, ValtimFnValadjFH 45 145 8 7k 2115
P, AEHBEENIISRE R (160 3B , X UL A
DI SR e A T P A AR P S HE A )

@ BhEE AR 45 R
FRA o S, RSB0 28 5l R

vJ

Ju, +ai——)—J(u,

S 7 R

allVJ|
A, J(uo) & Hbr ki £, v B PR BE AR 3 v 5 I7E
B uo kb (0 B2« 1 AR HURR RV B, 0<a<<l. FBRJE
(RS 564 BR3P/ . R AT AN, Mol T-00f, RYEE
TP S 7 5 4y, 3K 13 B A Bt A 5T SR A

Pl I A bR R

(13
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Table 3 The results of gradients

a R
107 —10.1175
1072 —0.1117
107° 0.8888
10" 0.9889
107° 0.9989
10°° 0.9999
1077 1.0000
10°° 1.0000
10°° 1.0000
107 1.0000
0" 1.0000
1077 1.0000
107" 1.0000
107 1.0005
107" 1.0000
107 1.0196
1077 0.9979
10 * 0.8677

3) MR

K22 Burgers 7 2 I UG 45 A U, RS
sUBAI R IR R, 2 TRARECNOPR L,
AURRILA SR, B (7)) M (P) (Up)-

ARGy I [

x/m o O

B2 ¥R HAUMMRETEVNIELELRE
Fig. 2 The nonlinear evolution of the state variable U when
the initial condition is U,
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I H LGP P 77243 2 ) CNOPA ] 22 3¢

W3, PR JT T 5 ] [ CNOP 2 [H] 43 AT
WAL, E4EACNOPZE R [ 43 A I
AIED, R ERE VA1 B I CNOPAIE 5 M543

2.5X107*
2010~
15%x10°*
1.0x107*
0.5%10*
0X10 *¢
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—1.0x10"*
—1.5%10"*
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—2.5%X107*
0
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15%10°%
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—25%107% i i i i i i i i i
0 10 20 30 40 50 60 70 80 90 100

CNOP/X10™*

&3 CNOPHIZE 4R
(a) EFEMEAE; (b)) BEFEXFE
Fig. 3 The spatial distribution of CNOP
(a) The adjoint method; (b ) The definition method
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Fig. 4 The difference of CNOP obtained by the adjoint
method and the definition method

FIFICNOPJLT- & —HF 11, 1 HL7 2 B I [a] (1) & A
JUF—FE, SR, g8 Enlsn, PR IEAR RN
CNOPJLF-—Hf. AR T-11:ffi =k CNOPH) 7 v 4
[FJCPU B[] 78 176 /T JE - 7 LSRCNOPIF 7 i i H]
[FJCPURT[H] C(E5) o (MM, JETfER=kCNOPIT) 5 i
HERAT HACE . 645 Y T CNOPHEZ M A S I i %
I3 A . HILEBIZERZIT, CNOPEIWIMAI s fe K
etk K e
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Fig. 5 The nonlinear evolution of CNOP obtained by the
adjoint method and the definition method
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Fig. 6 The spatial and temporal difference of the nonlinear
evolution of CNOP
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M1 Burgers FEMNHBERSERX. Y&k
MR AR

D BEBI
SUBROUTINE BURGER(nx,n,ui,ub,u)
implicit none
integer nx Inumber of grid points
integer n 'number of time steps
double precision ub(nx,n) !basic states(u)
double precision u(nx,n) !Imodel solutions
double precision ui(nx) linitial conditions
double precision dx !space increment
double precision dt Itime increment
double precision gamma ! diffusion coefficient
double precision c0,c1

integer i,j

common /com_param/ c0,c1

gamma=0.005d0

dx=0.01d0

dt=0.001d0

cO=dt/dx
cl=gamma*dt/(dx**2)

Iset the initial conditions:
do i=1,nx

u(i,1)=ui(i)
end do

Iset the boundary conditions:
do j=1,n

u(1,j)=0.

u(nx,j)=0.
end do

lintegerate the model numerically:----- use central
finite difference method on spatial and temporal directions

do i=2,nx-1
u(i,2)=u(i,1)-0.25*c0*(u(i+1,1)*u(i+1,1)-u(i-
1,1)*u(i-1,1))+c1*(u(i+1,1)+u(i-1,1)-2*u(i,1))
end do

do j=3,n
do i=2,nx-1
u(i,j)=u(i,j-2)-0.5*c0*(u(i+1,j-1)*u(i+1,j-1)-u(i-
1,j-1)*u(i-1,j-1))+2*c1*(u(i+1,j-1)+u(i-1,j-1)-2*u(i,j-1))
end do
end do

Isave the nonlinear solutions to the basic fields:
doj=1,n
do i=1,nx
ub(i.j)=u(i,j)
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end do
end do
return

END SUBROUTINE

2) DIZERI

SUBROUTINE BURGER_TLM(nx,n,ui,ub,u)
implicit none

integer nx,n

double precision ub(nx,n) !basic state

double precision u(nx,n) !'TLM solutions
double precision ui(nx) linitial conditions
common /com_param/ c0,c1

double precision c0,c1

integer i,j

I set the initial conditions
do i=1,nx

u(i,1)=ui(i)
end do

I set the bundary conditions:
doj=1,n

u(1,j)=0.

u(nx,j)=0.
end do

Iinteger the model numerically:
do i=2,nx-1
u(i,2)=u(i,1)-0.5*c0*(ub(i+1,1)*u(i+1,1)-ub(i-

1,1)*u(i-1,1))+c1*(u(i+1,1)+u(i-1,1)-2*u(i,1))

end do

do j=3,n
do i=2,nx-1
u(i,j)=u(i,j-2)-c0*(ub(i+1,j-1)*u(i+1,j-1)-ub(i-1,j-

1)*u(i-1,j-1))+2*c1*(u(i+1,j-1)+u(i-1,j-1)-2*u(i,j-1))

end do
enddo

I set the final value of u in ui
do i=1,nx

Cover Story # @ & &

uici)=u(i,n)

end do

return
END SUBROUTINE

3) Bt
SUBROUTINE BURGER_ADJ(nx,n,ui,ub,u)
implicit none

integer nx,n

double precision ub(nx,n) !basic states
double precision u(nx,n) 'modle solutions
double precision ui(nx) linitial conditions
double precision dt !time increment

double precision dx !space increment

double precision c0,c1

integer i,j

common /com_param/ c0,c1
linitialize adjoint variables:

do j=1,n
do i=1,nx
u(i,j)=0.
end do
end do

Iset the final conditions:
doi=1,nx
u(i,n)=ui(i)
ui(i)=0.
end do

do j=n,3,-1
doi=nx-1,2,-1
u(i,j-2)=u(ij-2)+u(ij)
u(i-1,j-1)=u(i-1,j-1)+(2*c1+c0*ub(i-1,j-1))*u(i,j)
u(i,j-1)=u(i,j-1)-4*c1*u(i,j)
u(i+1,j-1)=u(i+1,j-1)+(2*cl-cO*ub(i+1,j-

1)*uij)

u(i,j)=0
end do
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end do

do i=nx-1,2,-1
u(i-1,1)=u(i-1,1)+(c1+0.5*c0*ub(i-1,1))*u(i,2)
u(i,1)=u(i,1)+(1-2*c1)*u(i,2)
u(i+1,1)=u(i+1,1)+(c1-0.5*c0*ub(i+1,1))*u(i,2)
u(i,2)=0

end do

Iset the boundary conditions:

doi=1,n
u(1,i)=0.0
u(nx,i)=0.
end do

Iset the final value of u in ui:----Gradent
do i=1,nx

ui(i)=ui(i)+u(i,l)
end do

return
END SUBROUTINE
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Progress of Demonstrating Feasibility of Major Projects
upon Climate

Shi Jun *, Wen Kangmin *?, Mu Haizhen*, Liu Xiaochen*

(1 Shanghai Climate Centre, Shanghai Meteorological Bureau, Shanghai 200030 2 China University of Geosciences,
School of Environmental Studies, Wuhan 430074)

Abstract: This paper discusses the necessity and significance of demonstrating feasibility of major project upon climate, analyzes
the progresses and current problems; suggests some ideas and measures to solve these problems in technology, business and
service for major projects in China; points out the key technologies, which include the project feasibility on the future extreme
weather and climate events, the numerical simulation of the interaction between the major projects and surrounding environment,
the comprehensive detection of multi-source and three-dimensional climate information, the dynamic assessment of disaster
influence process and risk, the improvement of regional representative and real-time update of meteorological parameters. It offers
future references for demonstrating feasibility of major projects upon climate in China.
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Abstract: This article introduces the scientific background, research ideas and plans of “The impact of black carbon (BC) on
climate and air quality over East Asia from agricultural and anthropogenic sources (AAS), and the assessment of its health
effects”, the 2016 Key Program of Ministry of Science and Technology of the People’s Republic of China, which belongs to the
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Review of the Combination Prediction for Wind Power
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Abstract: The study of wind power prediction technology has already begun in 1980’s. More and more forecasting methods were
invented, and the accuracy was continuously improved. In the rapid development of global wind power industry nowadays, the
early prediction system based on a single method could not meet the needs of modern industry, the combination forecast is a new
way that slowly appeared in the researches over the world. Through a large number of practical application at home and abroad,
we find that the accuracy of combination method has improved dramatically comparing to a single method, and point out the
direction of the development in the wind power prediction technology.

Keyword: wind power, single forecast, weighted combination, combined forecast

0 5I§ TELLA TIIK 122 B R A0 B R 3¢ T
T2 I 52 Jakob Bernoulli (1654—17054E)  MHLZNRFU B ABAT R T 7870 1A JE f-uff%ﬁ

QINEH, YR T I NBEJR AT HETA AR B FE 5, B R IR i 4

T 5 BURS GRS = A R o BB A R I R iﬁ%ﬁ%ﬁ’*”ﬁ’]@’*\&/ﬁumff%ﬁ”%‘ﬁﬁiﬁTﬂE%ﬁ?E’J

&, M20tH4l50EATT U, TR 2B B 7 — 110 R, U RE IR 51, Bk 7L T

SEREERE, S N AN IRATE, R, S RO AR A R, KRR T T AEAN R

B VR AN T b 45 A5 S, A el B (R 2R 50 R 1) o0 A %%ﬂﬂ’ﬁﬁ?&/ﬁﬁﬁi MAEFE, 21 A TR AW

BORBIEPE, 22 RE R R W e e A, HEZAE R TR TR SRR AR, B iE
MNATTH 2 b 5 0 18] — > Fo0i ek 2 2E 47 S50 fxﬁﬂ?@ﬁﬁ% S TR AR

WL RS, ARSI PRI AT O % 1 FRgeENY

{RARERTIN 7V A 1S B S SRR A —FE I, Bt 25 KR P R, A T R B2

WA A, ABATEFIL D MOTANN s T AR B B, T E N B AR

W, ARSRE D HMIGR PIAAT 11969 fi1 g e 1 e LB, 4788 L4635 51 T 18 s

“FBatesFIGrangerj N ZALE TR, BTk 2 ey kop,

feth, WiRE T EEREARF R, AMDTG 17X SR, TC Ve R P I S [ A )R T I 6 — A 1]
KBTS BT LU T S A K T ELS R A2

LR IR 22T D (R T, R e

MAa B0 2014 8 A 80 ; =AM 2014 F11 A48 TR 2, A b 38 T T e T T R (o e
F—Af# . T75+ (1987—), Email: 1179716703@qg.com

@ 1 B ERL P, http:/baike.baidu.com/view/140693.htm?fr=aladdin.

26 | Advances in Meteorological Science and Technology S&EH%##R 6 (6) - 2016



FSAS o 20 e AL A 5 10 I Dy oK, Al AT
RS i 3edr, Wl B 5 AN AR
THIEG ), RN I B2 24T LA B R I 280 B AT
3) XFHBLA S KU, Hed B R0 E Mgy
g, RN RIS AR B BRI A R 4) FRIE KB
WP ATAIY S, TZ IR A KR I o 3, X
T ATEE A& AR, B K A H 7 A BT
FERAETIEIN,  Ti ABE IS B Z RO, Oy 1A
PRV AR s KA, A SORE A K TR o

[l I 3 AT — A B ARAS (K ), H AT B AT 2500
B K DRI VR IRORS B 28 LR 21 T ik
L BETHIE AR N BrRL HA SRR, A RE
BB AR KT
2 HEWMWFESESEIT

D WRARA G AR U WA S FEvth
U R E -Gt AT

Py B2 5 5 R B R 0 B AR B R TR
(NWP) , BB R TR BOR A, SR 8
FARIZ BB T B AR TR, AR A8 JAT (1 5k
fill 52 TAR KR o doe i R BB TR A 45 2R AT
NTATIEJG, AN ATHTa8 28 K MU ) 36 it 2 v B
SEPR MR D F M e, el BE AT B AEA 3 A I B X
HL D5 [ TR A

GEvH AL TR R PR B 2 Bl e P AR Lk
MG HREAT A H I RIS, RENS A1 280kt G %
ARG R PAAAEN iRz, BOyambiss
B ITE IR, I 2T DB e XU R ) A TR v
i

PEYE-ZEk Ay, AR a BTN R
B ook W Ik AL ik, B RE ORI R & i
DBERL, P IR, I3 2 SF K I 230 4 300 2
RATHIESGE, SRR P, &
RN e/

2) AR 2 E T 5 % B TN g ¥k 2 M) ) R AL
IFR ] 43 by e MR AL U A - B VR4 4 O™

PRSP E 241 & i, 2 FRHEMAS S IR 5 3
T R EES (=1, 2, 3, M), AR e 5L
O (fy, e, ) HEATALG, MEIRAKTMES ©
AR A G I Z AL svE M B4 &
555,

NI H PR A i

OFFEBCFE

f=2 0t (D

Advances in Meteorological Science and Technology & #RE 6 (6) - 2016 | 27

Progress 44 7 # &

AP oW I IR AR I R L, =1, 2,
M

M; D o=1, ©,=0, #h, o=1M; i=1, -, M, I
i=1

IRE ML A T 5 v R SR i . TR R

B A AR S (T A v
@t 5 7w i

15*&/[\$Iﬁ%}ﬁmui%§7‘7%yﬂﬁu, 092,°°%y Oy
A TR ZE M T 260
M
Var (e) =zw[zg”, 2
i=1

EZ@FM%%H&%Wm@wA&%%H%¥
KA MEL, SO SR AR A B N B, B sRAS
B,

P AR LR AL T, 2 FE A MAS BT
VETRN R, (i=1, 2, 3,0+, M), AR PR
B (f, B,ee, ) HEATALE, 795220 TRI (i T,
5 LI Ll e P 41 A T A

OB LT 3%

r=11r2. (3)
@B 3572

_M@:l

f—[; fl . @)

B T RIS AR AL S T T 8k, A
LM G, EREN DAL R R E AR R R
PBREL WA PRI TV E AT IR AL A . JFH, %
THEIIRCE AR 3 m] LIRS AN IR 27 ST I 2ok 2 AT
VAL, (G HHRERR B EAR R AT

3) AR A A PN AR Bk S5 R AN R R 2y
Sy I A AL A T 7 0 A0 A B R AL o vk

JIT VS Soe DU 2 15 TN 1 v e 41 R o o ) 1) ey i
BREL, AR ARAAT T SR H A ok ) doe K 5%
Hd /M, INTSRAFALE TN TR I R B 5 72
AR B F I B k2 —

7 AR foe A5 FEIN 5 2 D)2 F AR A0 TN 2 (1 R AR
JEU B, DL ] B ) 7 AR 2 41 T A R B
— Rk, GRS R R, (EHE R A

4) R L A5 TR FR N AN AR R 1 B I TR A A6 AT
53 AU A5 TR 5 30 R T A A AL A T vk

ANAR LA PRGN i 1 3 o s DA R A 20
RT3V S A F TR 5 32 A 2 B T R A
G AR RBOAZEARBEAT I, S T 51 3 S A
Bk

AU A P22 i 25 R IO 7 i BRI R



]
= $ =‘-v

SERE
dvances in Met S&T

Ko bl I TR R AR AR IR, LT A 4 A A T
W53k, e B A 2 A A i T N A8 B4 4 Tt
itk

2 A PO A TR0 I 205 b 2 ) e ST
3 KWBEMA
3.1 FiN&EIE
3.1.1 HETHRES

19964F, [H S G OAEBYT ML IERS
SE T B T AR ER R AR S A TR, AEL ER TR
W HER RKAR, PR . BfifE, FRERZEZ N
TFRW T B OB IR 24 (GRAPES) , fEULIE
fih LA R RS A TR R GE . IR BE I A FL T R il
DU TSR FH IR 50 TOO TS A2 B — P A b 2 5 R/ )R
JERATHRME, FEA LA X RBESETINES
B TR, A A H R 5 S m g 502

AR B, [ A P 0 TRAR F 52 T e 1 2 LR
Z, MRS R FAE IR A, O hEI 4
Brb AR IR A i 31 4 PR DX 3 R AT S H
ZL WA TN S T, R, AE N RO AR
Uity R TIAR 7 T AR T & T 45 B0 TR 0 N AT 5
IESEAE IR K AR SR, Nielsen5 ™ iof 41
FHRCM R R RATHR AL (ECMWEF) (1) X 5 4
THAR P RTE G 4 R L ) 2, IR X AR A TR
TF LB b, RIGIES M, m&EE—4&&
B3 R I 2k, R SE BR Th R i £ L B,
R R B A5 % . Lange 5 MIZE A 4 4 [ X
L TIAR I R B T A S R 1
NWP1. NWP2. NWP3HX =FNWPIZH 4, ¥
HE PR AN T A TR iy 3 380) 11 XU H 1y 36 34 7 R iR 22
(RMSE) 45l 41 & <NWP1<NWP2<NWP3, %
SV T LA TR B Giebel 51O F) T
WA TN ARRE AR R R, ARE U 38 4
SRR PR, AT DL R AL B 31y 2okl b
fib RS R, JE L R A TR, RO R AR R RE AR
ARSI EE RS R, R 5 KR
FE BN 22 o Hor AT IE AR A8 F () DMI-HIRLAM A
DWD-Lokalt=t, #iJ&4kHi T-ECMWFFHINCEP A H
Do EEG TR, JF Haml il B P2 45 KR 7 ok A
WA TR B it
3.1.2 HHFBERAE

] 5 2 TV Y = i 0L 0 903000 5 9 e 1 el 2L 4 T
D730 BRI P 5t XU R D 2 AT T U A
5, &5 F SR R IR v A O R 2 R 2
T Ee gy ) W RBFARZE X 48 4578 (53.8467410.0348)

<LS-SVM#H%AY (67.2820£10.0404) <ARIMAI}[f] J7
HIAE R (112.4989F10.0687) , fi A FH P A& 40 &
TR () IR ZR B 58 7 vk e/ 7 ZE I R AR Al A AT
IR AL, 19 204G PR T A0 4 -G e A 7Y 1T
(R34 5 MR A 2 A 22 11 ) B AL /N 13X = A BT T
B, HAornloh 44 i gi Ay 1T (23.7530410.0144)
<A AR T (46.6040410.0269) , ] T4HE
TN AR 2B B R R R . ok R SR AT
T s R = B I v B B AL TN Ty o)
I HEAT T AT LA 56, &5 R BRI 4 AE—
AN FE I AR DR IR TN 248 0 T34 5 22 B Sk /N T B T A7)
FUR T, 115 LA SR /N 7 22 920 5 AR B L5 T
DU 28555 - 3 58 22 b =P B — D VR B, B T
S YOOI P R A 2 B T R — T R AR . KT
ATV [ R B ol B N0 g 9% B — 4L A N g 93k
AT T RTEESESG, 15t DAY 5 MR 5 22 s /N ff s AL R 4L
ML & TR 22 12%, /N TRFEE% (12.9%) FIRBF
PR 4490 (15.9%) ,  [A]FEAS H 2L S0 v Aff R 22
bl B — 0 = R 45 1

3.2 LERMH

3.2.1 BSMFR SR AER

FLAE20034F P22 5 5 SE 06 % sl & HE T Zephyr~
O — 2k Prediktor WP P TR IR AH 45 25 11 X
IR RS, e TR A, Joh
0~ O TR F 7 3551 73 50 40040 1) e v Tl A 7
36~48h I & K H T 5E T B R A0 TR 1 4 B i
L

ZE[E (I AWS True Wind 23 7] feWind XU HL Tl 2 TR
RGP, FREE 4L T AEERGUNAM, 36 [H 4Bk
T RGGFSHLA . INEE KGEMAE 2 K 3 [F ik 7 5
LA RUCHEPU RS 2 iy i Hh &5 SRR T S A5 VB I B R
PR, RS I, RS T B Zongkitt
B9 (SMLR) « ANTHZm4s (ANND « 3 HF 5
[ (SVR)  BORIZHERIE (FLC) Mo 74
(PCA) ZEZ PGy, A I Az — AN sl I Tl
iR,

M $5e AT AR gt el Wk R B2 B i), 172002
AE10 H IFA K WIDUAE I ANEMOS T H P2, —JL74N [
FK2INMH S I A EERETH . e H RS
T FH T il b R (%) IR FEL 8 R U T T 1) A T
H, eI o R R gk A B, 2
LT Z BATA] — Bl — T A R ) R 4
322 ERARERAER

e e ] ) b2 RS AT T AN AR T B R R A PR

28 | Advances in Meteorological Science and Technology S&EH%##R 6 (6) - 2016



INFEBEETIT R IIWPFES Verl.0&R4Y, &k LI # A5
L G R R P BR A vH IR A R g JEA Y, XA
[ L 37 R AN R, 35 PR A 21 T )32 (R 8 FH 56
UE, TRHRAER R R, RSO LT

FRRMA B R 6 JRCH 2R T 2 45 FR3000F, ‘&
K 2T o R HE R AR I B 5 VR R S vt 5 v
FHEE G I T3, MRAEAS [ 2R RITA [F] 7t i ) R
B, R — PR AR R T 4 SR 3 OE 1 R R AT N
B35 T A5 2 B 2 T, A b 1 AR I3
I G FTII0RS FE .

AT K A 5 1k [ IR T SR A B TR XU HE )
IR ARG, ZRG AR T20 T IA TR A 72
T N LM GETE i iy B bk a5
WAk I (CFD) [ B DL K G vk R 3L 7
PR AR,

WAL G MRS 05 KUK T P 2R B IR E AR T K&
A BR T A A B AR G kX Dl ZE Fi0l i 5
457 (WPPS) ¥, HpTE 4T 212.00 A, %A
FEAEJFURLOMRA LA -, W5 0 vk, 4453
—AER TR G R . 2R CEA RS2
TR, IBATIER, RSURA THENEE.

4 MESRE

UHL TR PN AR O 2 AR 48 3 — (1) 5 V2 R
KRS A G BT, FEAE SR s AT T S
TAER LR, N TSN IR R R K

HT, AR 2 A i 5 v e 5 S v A e 5
ERATHRIME S RS T kE gl G L o, d
RATRFK B2 2 B RGP, A T Athi
R, 807 AL RS BT RE, RO M T 3UE
RATRHER R M ik pfas b, 2w
W HARR I 77k, FHEEAGERIREL 1%
NI iEZ MG AR R R A &5k, 15
BT TR

BRI R D 2R PR AT M B A0 36 4 73X —
DN O 1S o B W ) < T I S R A5 B2 N e
KITRIEL T THE S A A R . AN [R]85S
FIEE RS ES TR [F, EAHGBREIIT
kL, BRTHRRTEZ A E TR, EEAERNK

© ZIIRHE. KL TR TN Z 28, http://www.docin.com/p-244591706.html.

Progress 44 7 # &

W5 A E B G I BCR B A A PR A
JRFAESIE, A BEAE AR AT F7 R A o
Z M

SE M

[1] Bates ] M, Granger C W J. The combination of forecasts.
Operational Research Society, 1969, 20(4): 451-468.

[2] ®hR. Rm g oy AN A A 5. bt e h KF RS
2 1] T2 % %, 2008.

[3] "R R Th A E&FMUARK. bk e h RFEBRAEEFT
2% e, 2011.

[4] FZAR, E7%, B, & B PR R B 56 05 R+
H & . B 7 2% 2010, 31(9): 10-13.

[5] 47, kiR4, 208, &, A EHMRENAZTES. B E5%E
1k, 2008, 32(16): 89-93.

[6] Rohrig K, Lange B. Improvement of the power system reliability by
prediction of wind power generation. Power Engineering Society
General Meeting, Tampa, FL, June 24-28,2007.IEEE: 1-8.

(7] ¥55%, BB ALK B & RERETHH &, B FHEK, 2003,
27(7): 78-79.

[8] EA&KE, A, Ehd, % WE & BN X8R EEFNZ 5.
W HK, 2010, 34(10): 157-162.

[9] i HF 3 4 W 2 41 & TR ey X0 el 3 X3 B R v, 3 22 48 A T
M. TR ERKF WA T ¥, 2012

[10] & f% H, x| A vF. & A E A A FAEA 6558, H, 1995(4):
47-48.

[11] BFE. X FTAE TN+ HAE# 2 R . Al RAFET K
{5 B H B, 2007.

[12] Z&E4A, FEE BXRAETCECHETRLF R AWK ER
BLFH . R A& 4R, 2002, 13(1): 1-15.

[13] Nielsen H A, Madsen H, Nielsen T S, et al. Wind power ensemble
forecasting. //Proceedings of the 2004 Global Windpower
Conference and Exhibition, Chicago, 2004.

[14] Lange B, Rohrig K, Ernst B, et al. Wind power prediction in
Germany-Recent advances and future challenges. Poster at
European Wind Energy Conference, Athen, 2006.

[15] Giebel G, Brownsword R, Kariniotakis G, et al. The State of
the Art in Short-term Prediction of Wind Power: A Literature
Overview. ANEMOS Report, 2011.

[16] Giebel G, Badger J,Louka P, et al. Description of NWP, Mesoscale
and CFD models. ANEMOS Report, 2006.

[17] #ide, XA, B4, . KB K B 46 FNF 7R, &
T A,2013 (5): 23-27.

(18] 7K [E 5%, 7k ff 0. 35 F 416 TN o R e, 3 MLk RO e 4L 2 5 3
WA 5 48 31n, 2009, 33(18): 92-95.

[19] XUAKHT, 8 &, 49 F F, . & 71 = /N KB ALAL 7 416 TRt
5. KT B 5 45, 2007, 28(8): 839-843

[20] Giebel G, Landberg L, Nielsen T S, et al. The zephyr-project: The
next generation prediction system. //Proceedings of Wind Power
for the 21st Century, Kassel, Germany, 2002.

[21] EmAR. e 3 R Bk o o 5 FOM g 2 5k s w4
b Ay K 86 IR 30 1 HHIAR TR ¥ B, 2010.

[22] Kariniotakis G, Halliday ], Marti I, et al. Next Generation Short-
term Forecasting of Wind Power Overview of the ANEMOS
Project. //European Wind Energy Conference, Athens, 2006.

[23] #imde, BRIE B, A&, Ko o= FFIR R L nikit 5 L. &
, fk IR A, 30(3): 160-162.

@ Jbnt HRMR S H AR 22 |, 2010. FR3000F XL L L 2R Tl 3R Ze BoA U HH.

® JeTy k. 2010. JeTJ7 AL TR R SE (PPT) .

Advances in Meteorological Science and Technology S&EH%#R 6 (6) - 2016



SEBE

dvances in Met S&T

P ==Y [ s
SVM77 L 7E 58 1R 51 F0 88 D 2 F 4 oh 1Y 52 B
HwHd kg ZESd JibkRe  xiEAE
(AR, 448 321000)
WE: EA2013—2014FEMEEMEER. RE[SZARURKR I TL2YRENERE, XAZF@EN ( Support
Vector Machine, SVM ) J73k4> Bz £ £SVMEB IR B TR AR EL F1 1403 88 I E SVMEN [ ATIRAR R SR 1T S0IE 575, 18T
TIRERKIWAED: 1) £EBXSYMBIRATIRRENTSIED 970651 £, BSMERMAREHMTELHERNAERE
3d, H2.7%, RIPERDELEREL, TEXLRVETIRFHETNA; 2) £EHX 14088 I ESVMEFTIRRE S E
BITIR(ESE F7E6 ~ 16km, FTIRER &R, MITREEMNRK, ENRENIRE DRSS, RBEZNHERNE
EBERSTIRMIESEX AR
X@F: SVMFE, BIRFITUR, 14668 LERIR
DOI: 10.3969/j.issn.2095-1973.2016.06.005

Application of SVM Method to Identification of Haze and
Prediction of Visibility

Zheng Zhaoxia, Zhou Mei, Ji Zhijian, Fang Taoni, Liu Xuehua
(Jinhua Meteorological Bureau, Jinhua 321000)

Abstract: Based on the data in 2013-2014 at automatic weather station, radiosonde and the concentrations of air pollutants, the
identification models of haze and the prediction models of visibility at 1400 BT were respectively carried out by using the Support
Vector Machine (SVM) at Jinhua Meteorological Bureau. The results show that: 1) The identification models of haze may be used
in the actual business forecast, because the satisfied TS scores were all over 0.65, except for that only three days were judged
completely wrong by eight optimal models; 2) The prediction of the visibility forecast models for haze-day at 1400 BT in Jinhua
were concentrated in 6-16km, which is much small than the actural range, however. That means the models have little cability to
forecast the extreme values, so have a little guidance to distinguish the moderate and severe haze.

Keywords: SVM method, the identification of haze, visibility forecast at 1400 (BT)
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Table 1 The optimal models and test results of the
identification models by using the SVM method
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Table 2 The optimal models and forecast results of the
prediction models of visibility
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Risk Evaluation of the Spring Snowmelt Flood in lli
River Basin and It’'s Mapping

Liu Xin', Zhao Lugiang®, Liu Na’, Hui Jianzhong", Tang Qianhong*
(1 Public Service Centre of China Meteorological Administration, Beijing 100081
2 National Meteorological Information Centre, Beijing 100081)

Abstract: This paper evaluates the risk of the spring snowmelt flooding, which is often occured in the Ili River Basin, based on
GIS technology, information quantity model and impact factors including elevation, topographic relief degree, slope, distance
from the river system, land use/cover types and winter snow depth. According to the final comprehensive information quantity,
the spring snowmelt flooding hazard may be divided into five grades: very high, high, moderate, low and very low. Results show
that the spring snowmelt floods concentrated mainly along the zonal river valley in the Ili River Basin, and are consistent with
the distribution of winter snow-belt and farmland. The site number of spring snowmelt flooding hazards is positively correlated
with the hazard grades. It is shown that the method based on the information quantity, and the mapping of spring snowmelt flood
hazard zones is objective and has a better business value. The study may provide a technical support for a fine forecast of the
spring snowmelt flood, and a valid basis to prevent from the spring snowmelt flood.

Keywords: spring snowmelt floods, risk evaluation, information quantity model, Ili River Basin
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Table 1 The information value of various evaluation factors on spring snowmelt—flood
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Distribution Features of Earth Temperature at 80 cm in
China and Prediction Method Based on the Factor of
Solar Radiation
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(1 Public Meteorological Service Centre of China Meteorological Administration, Beijing 100081
2 MLOG Group Inc, Beijing 100081)

Abstract: Temporal and spatial distribution of earth temperature in China was analyzed based on the daily mean earth
temperature at 80cm for 2001-2010. Meanwhile, the correlation of earth temperature with solar radiation was analyzed; the
earth temperature prediction model was constructed by taking solar radiation as the predictor. The results show that earth
temperature presents similarly seasonal variation in various depths, and reaches a ridge in summer then dropped to trough in
the next spring. The long-term evolution demonstrated a rising tendency. We found that the correlation of the 60-day lagged
earth temperature to the solar radiation become better after a 30-day moving average on each of the two series. Then, we
constructed a prediction model to forecast the periodic fluctuation of the earth temperature, and got a higher accuracy. Thus this
model may be applied in the future.

Keyword: 80 cm earth temperature, solar radiation, prediction model, moving average
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Fig.1 Daily mean earth temperature variations from 2001 to 2010 at six stations
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Fig.3 Variations of daily earth temperature and solar radiation during the period from 2001 to 2010 at four stations(Red solid
lines denote daily earth temperature; Black solid lines denote daily solar radiation)
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Design and Application of Message-
Driven Data Processing Flow in Meteorological Service
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(Public Meteorological Service Center of China Meteorological Administration, Beijing 100081)
Abstract: Based on the analysis of public meteorological service data flow, this paper proposes a message-driven data processing
technology in the meteorological service to improve the timeliness of meteorological data services and the uniformity of data

resources. The key technologies, such as message middleware, system architecture, interactive file standard, are introduced here.
An example of PM-MQPF data is described in detail to express the advantages of data flow, which was driven by messages in

meteorological data services system.

Keyword: meteorological data, message-oriented middleware, interactive file standard, system design
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A Simple Qualitative Analysis of Relationship Between
Typhoon Internal Force and Latitude
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Abstract: Accurate forecast of tropical cyclone (TC) track is very important to mitigate the disaster. This study investigates the in
ternal force variation induced by the differences of Coriolis force between the northern and southern ends of a TC when it moves
northward, and proposes suggestions for building a function model of internal force fora TC.
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“This is the first time we will get short-term forecasts of what
the changes at the surface of the Earth will be. We can tell a power-
grid customer not only that it will be a bad day, but give them some
heads-up on what exactly they will be facing.”
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KN ZEREEERHNS . SEXRSHRFOERFERRREBob
Rutledgelill E#ZRE T #FURA- EXMHEBEN TR T,

“The Met Office had meteorological observers stationed at
the front from 1915, providing critical meteorological information
which impacted not only allied operations and also warning of
conditions which would enable the enemy to launch gas attacks
themselves. The operational forecasts proved to be highly important
and after what was one of the only allied advances during the
battle of Passchendaele one of the senior allied commanders sent a
telegraph to Meteor R. E. to thank them for their accurate forecasts
which had proven of great assistance in planning the operation.”
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“Barriers to zero emissions don’t come from science: they
are economic, social and political. The new IPCC focus will be to
help to overcome these barriers through scientific analysis.”
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“Julia, and her predecessors in the role, have all been such
passionate ambassadors of the world-leading science we do here at
the Met Office. I'm thrilled to have the opportunity to follow in their
footsteps and maintain this great tradition. 1 am looking forward
to nurturing the scientific excellence in Met Office Science and
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integrating that excellence into the UK’ s broader world-leading
weather and climate science to develop services for the maximum
benefit to society.”
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“Every year, wildfires affect nature, people, their homes and
businesses. While the progress of a fire itself is hard to predict, this
new service from SAP, leveraging satellite data from ESA, allows us
to accurately calculate costs and risks related to wildfires and even
gain insights into the future probability of wildfires.”
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“The entire scientific community is mourning the sudden
and untimely loss of this great leader who has been unexpectedly
removed from the forefront of the scientific issues that matter most
to the future well-being of society, Ralph Cicerone was a model for
all of us of not only doing what counts, but doing it with honesty,
integrity, and deep passion.”
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“Today, we can’ t see what’s happening under the rain, we
can measure the wind outside of the storm cell with present systems.
But there’ s a gap in our knowledge of cyclone processes in the
critical eyewall region of the storm — a gap that will be filled by
the CYGNSS data. The models try to predict what is happening
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under the rain, but they are much less accurate without continuous
experimental validation...”

“AOR, BMNELEAIRRERTFLETAH4, &
M Z BRI B R, (2%, 4zt
FUFR K B Y AR ABE R 3R Ak i3 A2 09 KR A B R —— X AF 49
B R IEWCYGNSSHA AL, X TUATRE R T 4 £
ATHL, BRRAAELQREIE, FRHEAR
IKeeen onl”
—NASAKARESE - MMERNZ/NEEEER
H—SHIELREIES ( The Cyclone Global Navigation
Satellite System , CYGNSS ) . #XZRFNRNY , ZEEER
RAZSIRMZERZERRChris RUBISHBHT EIATFN, 1E
&, CYGNSSHH/NE 28R IEN T S E X
FRENZHETIEN , SR EESEELUERARKIEN |, X
HEENSE B EEM A LIRE 32 KIEICR. CYGNSStZE
NASAHEEKE T B 55— NEE L AR ENLSE LT
B, SEFEEA. REFRIRZRENMAR IS EHAS R
HEZIMAERS | BRSNS ES0E,

“More than ever, federal support of research and education
into the Earth system is critical to the nation, We are on the verge
of a new era of prediction, based on understanding how the entire
Earth system works. This will have a direct positive impact on lives
and livelihoods. The United States should be the unambiguous
leader in predicting weather, water, climate, and related systems.
Transforming this knowledge into action will allow our nation and the
world to effectively respond and adapt to changing environmental
conditions.”
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Kathryn Sullivan: “The next generation of weather satellites
is finally here. GOES-R is one of the most sophisticated Earth-
observing platforms ever devised. GOES-R’s instruments will be
capable of scanning the planet five times faster and with four times
more resolution than any other satellite in our fleet. With these new
instruments and powerful new capabilities, GOES-R will strengthen
NOAA’s ability to issue life-saving forecasts and warnings and
make the United States an even stronger, more resilient Weather-
Ready Nation.”

Louis W. Uccellini: “We are ready to receive and process
GOES-R data into our forecasts as soon as it is available. Forecasters
will not only have sharper, more detailed views of evolving weather
systems, they will have more data—better data—ingested into our
weather models to help us predict the weather tomorrow, this
weekend and next week. This is a major advancement for weather
forecasting.”

Craig Fugate: “GOES-R will significantly improve the ability
of emergency managers across America to prepare for, and respond
to, weather-related disasters. Better situational awareness will result
in better outcomes -- from where to best position resources ahead of
a storm to delivering more targeted information to local officials to
decide if an evacuation is necessary,”

Stephen Volz: “We’ve crossed an historic performance
threshold with GOES-R. NOAA is now operating the most
sophisticated technology ever flown in space to help forecast
weather on Earth.”

Sandra Smalley: “NOAA and NASA have partnered for
decades on successful environmental satellite missions. Today’s
launch continues that partnership and provides the basis for future
collaboration in developing advanced weather satellites.”
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