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ABSTRACT

The number of sand-dust storms (N) with the duration time greater than ¢, is
obeyed by IgN=a-bt. This phenomenon with name of the Log-linear Accumulative
distribution of Sand-dust storm Duration times ( LASD) was called LH phenomenon
in some previous researches. LASD can be deduced in theory with the conceptual
model of the threshold wind speed for sand-dust storm and the b value increases with
the threshold wind speed for sand-dust storm (V7). The conceptual model can be
described as that the sand-dust storms occur only when the wind speed (V) > the
threshold wind speed for sand-dust storm (/7).

This paper introduces the author's new research on LASD, both in theory and in
practice. The sand-dust storms data of the 56 stations in the Loess Plateau for the
period of 1958 to 2000 from the China Meteorological Administration (CMA) are
used in this study. The duration times of sand-dust storms are analyzed, and the
theory of LASD is improved with the analyzing results. Moreover, the effect of the
desertification on the sand-dust storms is analyzed by the theory of LASD.

The analysis shows that the b values agree with that of the previous researches,
with maximum of 0.3197 hr”' for summer in Yanchi and minimum of 0.1417 hr”' for
spring in Yanchi. The differences of b values of four seasons are reasonable with b
values in Yanchi of 0.1417 hr'l, 0.3197 hr'l, 0.1656 hr'! and 0.1982 hr'! for spring,
summer, autumn and winter, respectively. The differences agree with the result that
the b value increases with 7.

It is also found that the regression equation of N (the number of sand-dust storms
with the duration time greater than 7) and ¢ is more preferred N=Nyexp(—(#/C)*), which
can be explained by analyzing above conceptual model with V# varying with time.
As the same time the condition for LASD is obtained as that the variation of V't with
time can be ignored. A practical substitute for the condition is obtained as that K=1
and the correlation index R* (with lgN=a-bt to fit N and ¢) is big enough (with value >
0.95). While the conditions for LASD were meet, the analysis also shows that the b
value for a single station can be calculated by 1/7 times a factor, where 7 is the mean

sand-dust storms duration time.

II
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From the theory of LASD, it can be deduced that the b value of LASD decreases
with desertification. The analysis of the spring sand-dust storms data in the Loess
Plateau is a vindication to this deduction. The analysis also shows that the
decreasing sand-dust storm frequencies and increasing desertification are inferred
from the same sand-dust storms data, while they seem to be in confliction. This is an
unexpected discovery, and it may provide a reference for convincing the people who

are still suspicious of the sand-dust storms data from CMA.

Key words: Sand-dust Storm; Duration time; LH phenomenon; The Loess Plateau;

Desertification
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B 2.2 i N5 ¢ 2 IgN=a-bt, B TERCE L SR A XHERD b H .
R 2.1 o 1B, mT DR SRARRE LASD. MK 2.2 HATLLE H b (HEEYD
DA XGE Ve K.
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0 5 10 20 25 30
t (/|L5>

O: V=14, A Vir=1.6; % Ve=1.8; «: Vt=2.0; @: Vt1r=2.2; +: Vt=2.4

22 AR 1t F N ¢ 5 2B

Fig. 2.2 N versus ¢ for the different reference values of Vz

2.3LASD HIELHES

X 2.1 fos Sy, R v U AR IR S AT S BN LS 5
ey ERAT PUEIAE AL (1.2).

WAS S KT Ve B3N p, R Ve RGRE S840 0 F1 1 (S5,
B R AEE SRR T Ve 2 1, ANT Ve B8 0. BN TS VKN No»
Hrt Mo/~ 0, My 1o Mo B35 R B0l 1ML BEH kA 1: Mo
FonE T T B011. 107N, BEH kAN 1 P RoaRfE5011...17 (F k-1 4> 1D
S 1 R, Pouo BB 5°011...17 (& kAN D JEil il o ffER. N
A

Po1=Mo1/My (2.2)
Poko=Moko/Mok (2.3)
Poi=Moi/Mo-1) (2.4)
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A
Moko=Poko*Mox=PokoxPox *Mok-1=. . .=Poko*PoxX. . . Po2xMo1

= PokoXPoxX...PpaxPo1xMy

(2.5)
RS 5 8har, PRtk
Po=M//No=p (2.6)
Poko=(1-p) (2.7)
Maoko=(1-p) *p**(1-p) xNo (2.8)
AR (2.8) WFLXTEL NA:
Ig(Moko)=kx1g(p)+lg(Nox(1-p)°) (2.9)

t ALk, Moo X REACREA ¢ /NI RPN 2 ne BRORAF (1.2) h N X«
K, AT ¢ BI/INSE R BN n i A2
lg(n)=c-bt (2.10)
A (210 TR ETAX (LD Wb, A3 (2.9 54 (2.10) Zh. Br
PARIESH R S BN LAE = B P R PR AME/N T8RS T v, (Bl AR (E
KT Ve /NI IR] PP 31, AR IS8/ 8] 4 o, K BER T ¢ i3 NV 2 A 2(1.2)
(BY IgN=a-bt), HA:
b=—Ig(p) (2.11)
X RARE RS A BSLAE 5, B 5 RKT Ve ISR p i .-

p= I\/l_ exp(—%)dt = %erfc(%) (2.12)
Horp erfe NRRZRE . 7T LAGH]):

b =—1g(0.5x erfc( (2.13)

\/—))

Kl 2.3 X bSO ARSI NG 5, HARQ ) EAFE v
N b FIEEUE v (RG22 FrHEUE 7 BEWERAR Ve T b
PIELEE, W DLE HEUE RIS 45 B WA & . W23 HiER, BE5KE
A 500,000 HAE S KB 50,000 FRIEUE R 45 B A PricE .
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L8
Le b —o—fE5KE50,000
et g R
12 —&— {55 K500, 000
o 1
0.8
0.6
0.4
0.2
0 .
2 -1 0 1 2 3
Vt

B 2.3 i 2 i A OIS TR PR AUAE 5, Ve B b IR &
Fig. 2.3 Relationship between the V't and b for the normal Gaussian distribution function

signal



3 Bkl

3#EH

RENAM AP ZR TR, A YRR FRE R EERAEE XA S
SRR, 1ZERH AT PUE R R E L AR S A

31 BRI LRARNE

AR SCHIE T P ASE b A2 2 BB [ SRR R B v 2B R Bk b 1 3 b v i
(1) 56 MG s (B 3.1) 1958 4 1 H % 2000 4 12 Hidg A &gkl (3t
43 aff¥ekl) , It 11433 4495%, 10618 kb4, 9016 d W& K. 10618

WIb AR A 363 IR ERFEE [AC %, X 363 WKib R RBP4 359 RERIT 4RI [H]
L3R

56 Ml A 4 . Bl 12 k. SN H 6 i, TEA 84
vl IWPEA 15 ANuh. BRPEA 9 uli. WA 2 k. 56 Muiffige s (B 3.1 BT
NGRS L T B AR DLATTER LR 3.1

LAT.

102 104 106 108 110 112 114
LONG.

Kl 3.1 mtm s N ARk B

Fig. 3.1 Locations of 56 stationsin the Loess Plateau that are used in this study
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# 3.156 iR B
Table 3.1 Detail information of the 56 stations
s whS 4E & Wi pEAR | s dhs A &F W% s
1 52765 37.38 101.62 [ LR 29 53723 37.78 10740 itk TFH
2 52797 3718 10405 H%E HM 30 53738 3692 108.17 it Bk
3 52866 36.62 101.77 P HiF 31 53740 37.93 109.23 AL eyt
4 52868 36.03 10143  Hiff il 32 53754 3750 11022 4 (R
5 52876 36.32 10285 @ [LAI il 33 53764 3750 11110 M tLipg
6 52889 36.05 103.88 /i HM 34 53772 3778 11255 KJE L7
7 52805 3657 10468 iEi  Hil 35 53782 37.85 11355 PR L7
8 52083 3587 10415 Hif Hl 36 53806 3657 105.65 i TH
9 52984 3558 10318 IGE Hw 37 53810 3698 10590 [& 0 TE
10 52986 35.37 103.87 ik HR 38 53817 36.00 10627 [HE W TH
11 52993 3568 10508 &F H 39 53821 3658 10730 HE  Hif
12 52996 3538 10500 ‘xi  Hil 40 53845 36.60 109.50 L% (]
13 53420 4090 107.13 kikiEiE N 41 53853 3670 11095 [RE 7
14 53446 4067 109.85  fu:k SES 42 53863 37.05 111.93 Ak 1L
15 53463 40.82 111.68 IFFIsE: N 43 53868 36.07 11150 Iy 1L
16 53478 40.00 11245 4% 1 74 44 53882 3620 11312 Kin i
17 53487 4010 11333 K[ i 45 53903 3597 105.72 s TE
18 53513 40.75 107.42 I AES 46 53915 3555 106.67 P HR
19 53519 3922 106.77  HfK TH 47 53923 3573 107.63 7lgmi  Hil
20 53529 39.10 107.98 HiEwit  AEE 48 53942 3582 10950 %Il B
21 53543 39.83 109.98 A N5 49 53959 3503 111.02 iEH 1L
22 53564 39.38 111.15  Ju[gh LG 50 53975 3548 11240 [ L7
23 53614 3848 106.22 4R)I| THE 51 57006 3458 10575 KKk HiR
24 53646 3823 109.70 itk Bk 74 52 57016 3435 107.13 EX§ Bk
25 53663 38.92 111.82  fi% v 53 57034 3425 10822 RIj (]
26 53664 3847 11113 ME th 7 54 57036 3430 10893 P#i% [RUE
27 53673 3873 11272 JAF i 74 55 57051 34.80 111.20 =[lik  JEg
28 53705 37.48 10567 THE 56 57073 34.63 11247  ¥&BH ]

14



3.2 b A R E)IE F AR

TV R R RN R, BERES 20: 00 BL 19:00 (1960 4 ARG #8453k s LA
AR 19 I 40 Ft A0 (b AR B (e s (RS S LART— K 20 I —K
TR ). 3 3.2 &bk Q9 1965 4 (M AL 26 VD AR Jbt IAlAC S, A3HlE: (D
1965 4F 12 H 22 H 19:38 4 FF4A % 20:00 55 5 (2) 1965 4 12 H 23 H 20:00
SRR 23:10 4. XKL E IR RIER, XWRIPAF N 1965 4
12 H 22 H 19:38 JT4f, 23:10 455, YA FRRFERIS (] NN 3 /Nef 32 43 #EIHE
YDA RAFLERT [, IR TUE IO T R A Bk

#* 3.2 VAR BN AC S e T 3t €9)

Table 3.2 Example of the sand-dust storm time records (Yanchi @9 )

F A H JHURET IRl 45 R (A
1965 12 22 19: 38 20: 00
1965 12 23 20: 00 23: 10

15



VoL B (8] R L —— DA s S

AETEIRE LASD 947

AEE A AN B v S 56 B AR A o ) SR ik R VB 19584F 1 1 -2000412 H 1Y
WA, nAaE. FE BFE. KENKE, SIHLASDIFHE. /S de, &
SR R AE BERHT 5 R RID A B I RE SR [A] . SRS 4R B AN RILE, HH FRRR (A K
TV 2R B EIN, IR RS 1 E N 1/3 hour (20 min); )& A (1.2) (EligN=a-bt)
WEtENFRR, EER.

A1ERE5 0

411 5T SEREK LASD o247

® 41 AELEED AR AR RE R R RS BhmE 56
ANk 1958 - 2000 4L 10618 k¥ AR B sg, Hodt 363 IR Toik it B4R L[], 2914 3.4%,
10255 (=10618-363) KIV/RRKIFIFFLER Y. 113.7 min; FZ=IL 6701 kb4
0, H 228 IRTCIETHERFEERTH], 2915 3.4%, 6473 (=6701-228) IRV
SRR A 126.5 ming; R 2L 1243 bR RidS, H 36 BT HFrS:
INFE], 2905 2.9%, 1207 (=1243-36) (XIVAFERFIIFRFLER A 51.9 min; FKFE3E
498 RPN, Hrb 22 IRGIETFERFEER[A], 2947 4.4%. 476 (=498-22) kb
DRI RFLERT ] : 95.9 ming &ZE3L 2176 IRIDAFId, H 77 GETHE
FRELITA], 2915 3.5%, 2099 (=2176-77) {R¥VAZMFIFFEENS [ 9: 113.6 min,

R 4.2 AVUZEFFELI ) K Vb A B 1K) SR AR I TB] 90 3% o R ZE RPN (A iR 1 — K
AR 1979 4 4 H 11 HERMA8)ILKANG —kibh R, WAL 4 A 11 HE
- 11:09 Fih, WA R—EFFEH 4 H 12 H B 10:05, FE01RFSE 22 hr 56 min (1376
min); B ZERFEEI [ B K 1 — IR D AR B R A R K — b A 2, 2 1961
6 H 2 HEEM P @)ILRKEI—RIPAR, WAhFRE 6 H2 HE L 6:30 FF4h, Fr4:
Fl6 A3 H 14:30, 1t 32 hr (1920 min); AKZFERFLERT AR K0 — IR T AE 1965
11 A 28 HEET B 7 (28) ik 213 — ki B &, v AR 52 11 H 28 H N 13:35
TFh, WA R—EHEFER 11 A 29 HER 00:20, L4 T 10 hr 45 min (645 min);
K ZEFR BRI (A S K I — IR VD R 22 1987 4 12 H 31 HAE T B M #Ehith(29)id F 215 —
Wb g, VBB 12 A 31 HE L 00:00 JF4h, WA —HFFERIM E 19:02, 3t
THEFEE T 19 hr 2 min (1142 min).

16
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R 41 W RV ARSI E St
Table 4.1 Summary for the sand-dust storms duration times in the Loess Plateau

o2 == H% 2 X

VUEAET ISR € 10618 6701 1243 498 2176

BR R EL 363 228 36 22 77
FR R EH 3.4% 3.4% 2.9% 4.4% 3.5%
PERIE 10255 6473 1207 476 2099

B KEREEN H] (min) 1920 1376 1920 645 1142

H |/ Qf':' S N 5 . . R

BORREEMTINRL  goun (8) i (18) Hirk (8) i (28) 41t (29)
SR

SR FFSERT E] (min) 113.7 126.5 51.9 95.9 113.6

R 42 WA mFE RS ARV A B JFAR I D%

Table 4.2 Original time records of sand-dust storms with the maximum duration time in the Loess

Plateau
uhg & H H TR [A] 25 TN [A]
e 1979 4 11 11:09 20:00
I (18D 53513
il 1979 4 12 20:00 10:05
CE: <053 1961 6 2 06:30 20:00
i (8)
Hl 1961 6 3 20:00 14:30
"= 705 1965 1 28 13:35 20:00
HE (28)
Rl 1965 1 29 20:00 00:20
SBA 53723 1987 12 31 00:00 19:02
it 29 ' '

e EREFE BE. KEEFES 20:00 W8, CxNE—KDARRERENRRBILR.

Bl 41 - 45 5008, FE. HE, KEMAFE b & RS T t
FIP B RIREN 5 t BR AR B tHIRAIN: hr, AR IgN). X N/Ng>
0.1% BT IS, No XS BRI VDB B R Bt thiEoR 7 N 5 t I

17
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EAEFETEHIR,
RiH?=1-SS 54/ 4.1

Horp SS e 47 il
S5y, = D (N, —N')?
i=1

(4.2)
SW A SBIES 7 A
S =Z(Ni -N")? (4.3)

=
Ni & RREEIF IR KT 6 MR B RMG NOIAAR (1.2 iHE 6 NE, N
N I3 .

S A AR RS A B (B 4.1), FFEEREKT 20 min [ 7473
U LB RIRE (10618) [ 70.4%; FRazmtal kT 1 /NSFIF 4981 1K,
)17 46.9%;  FREERFAIKT 2 hr 0 3159 W0, 21 29.8%; FFELASEI KT S hr
1A 1035 7K, 2915 9.7%. N 5 t AR (1.2) &, MAHFIEE Ry’ 4 0.9892,
HAFH bEN 0.1662 hr'

Annual

4T lg (N) =3.8734 - 0.1662 t
3.5 Rif = 0.9892

0 5 10 15 20
t / hour

K41 3w JRb AR R s (] R A (448

Fig. 4.1 Duration times distribution of the sand-dust storms in the Loess Plateau (Annual)

W HZEYD D BRI A] (R4 (& 4.2), FrEzit A kT 20 min [R5 4887 Ik,
2 EHEFTYSN R UEL (6701) 11 72.9%; HrEER A KT 1 hr G 3384 Ik, 4
05 50.5%;  FREEIHEIR T 2 hr (9 2218 WK, 2915 33.1%; 3L A KT 5 hre [

"
S
o

18
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4781 7%, 414 11.7%. N5t AR (1.2) #l4, BAHERH RN 0.9878,
b {4 0.1635 hr',

Spring

3.5 lg (N) =3.7321 - 0.1635 t
3 L Riy® = 0.9878

0 5 10 15 20
t / hour

Kl 42 st R RRRFEN R R A (FF)

Fig. 4.2 Duration times distribution of the sand-dust storms in the Loess Plateau (Spring)

X B Z b A AR B A (B 4.3), EEFFEER KT 20 min (57
638 K, £ ETFEEIPAFIKEL (1243) 19 51.3%; FFENAIKT 1 hr (97 313
o 24 25.2%;  FFEERFIAIR T 2 hre A 114 K, 20105 11.6%: FFEERFEIR T 5
hr A 21 I, 4947 1.7%. MBI EEWE#4EE LASD A %7, EFrREHEX
CHO BN RR S ) K v 22 B i o5 A 45 L LASD #iiR B 2) . HAR (1.2) #ld
FIRCRARARET, AR RN 07111, T4, HEFMMEAHIE
., BLAH bEN 0.2064 hr's

19
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3 -
.
- Summer
2.5 T *
lg (N ) = 2.5070 - 0.2064 t
= 2 Ry = 0.7111
Z
— 1.5 ¢
o0
1k
0.5
Qo000
0
0 2 4 6 8 10 12 14

Kl 4.3 st m RSN A R A (25

Fig. 4.3 Duration times distribution of the sand-dust storms in the Loess Plateau (Summer)

XK ZE VDA BRI E] B0 AT (B 4.4), FREERHEKT 20 min (4T 335
W Z1EREE RV ARFIREL (498) 11 67.3%; FFEEAAIKT 1 hr 965 205 X,
2117 41.2%;  FREERFRIKT 2 hr (0 135 WK, 2947 27.1%; FFEERRKF 5 hr
(M 38 Y, 2905 7.6%. N5t FIAZR (1.2) #Bh4, BAA 8% RA2 4 0.9901,
HoF b 0.2043 hr'

3 - Autumn
95 | lg (N) = 2.5579 - 0.2043 t
Ry’ = 0.9901
2,
Z
Z1s5F
on
1 |
0.5
o0
0 1
0 2 4 6 8 10 12

t / hour

K 4.4 W Em RV BRSNS R R ()

Fig. 4.4 Duration times distribution of the sand-dust storms in the Loess Plateau (Autumn)

W & ZERRAE I TRME A (B 4.5), FREERHE KT 20 min (A 1613 K, 214
K2RV R B IE(2176) ) T4.1%; FREEFF A KT 1 hr BIA 1079 K, £) 15 49.6%:;

20
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EREEI A R T 2 hr (9 662 IR, 2115 30.4%; HrEm Al kT 5 hr G 195 %, 2
59.0%. N5t HAR (1.2) #hE, MM Ry N 09505, Hrm bl
5 0.1625 hr'l,

351 Winter

3 | -
lg (N) = 3.1200- 0.1625 t

2.5 Ryl = 0.9505

92 F

lg (N)

1.5 |

1 +

0.5 000

t / hour

Kl 4.5 st m RIS A R A (X5

Fig. 4.5 Duration times distribution of the sand-dust storms in the Loess Plateau (Winter)

4.1.2 EIS &5 L ASD S F

IS T L R T E b (B 3.1 45N 29 A %) £ LEEY
BRI T RS Lz SR, XS LASD AT . Rt
A RRE EE R B e R, Vb AR BRRRERIT R4 WK 4.3 A 4.4,

£hil 1958 - 2000 FHad sk F 953 Kb F:, TRHN, PSRRI [E] Y-
161.4min; 2= 582 (kb %, ~FIYRFLENE]Jy: 171.0min; B2 2= 87 KP4,
I RFERT I 61.2mins BKZE 33 IRVDAER, PIRFLERAIY: 152.1min; &
Z= 251 b g, VR BFFEN A HFIIME Y : 175.3min,

BRI MR K IV AR 1994 5 H 1 HE I 6:04 TFUfRFEEF5 —
%= 3:43, it 1299min; B FEFFEEMN A — kIR 1982 47 H 9 H
N 3:12 JFEARR I b 9:37, it 385min; AKZERFAENT IR A K ) — R Ib A
& 1965 7 11 H 28 H E/F 10:15 JH4h, —ERR£E3IE | 8:59, FLit 644min; &
ZEFRE I () B I — IR IP AR RS2 1987 4 12 H 31 HF E 00:00 FFasRr2: 2
19:02, JLitHF4E 7 1142min.
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® 43 SRR BRRFE [ St

Table 4.3 Summary for the sand-dust storms duration times of Yanchi

Eas HE HZE KZE A2

UESERICRYIC it 953 582 87 33 251
AKFFLERS (A (min) 1299 1299 385 644 1142
SEYYRFEERT[A] (min)  161.4 171.0 61.2 152.1 175.3

H a4 BT FR KV A FRAR T%
Table 4.4 Time records of sand-dust storms with the maximum duration times in Yanchi

F H H TFaR I 18] SEUIN[A]

Kz 1994 5 1 06:04 20:00
1994 5 2 20:00 03:43
S 1982 7 9 15:12 20:00
1982 7 10 20:00 21:37
= 1965 1 28 10:15 20:00
1965 11 29 20:00 20:59
P 1987 12 31 00:00 19:02

d: EREF B KEHFES 20000 [, Dk FE-—XKDERFEP R TS,

5

4.6 HERMAFRFLEA RICT t VAR RE N FH“IgN=a-bt"#l & (P
LASD). % 88 i R vb AR B i 8] R 04, RO N/No >0.1% H #1447
&, 1958 -2000 4F EhB L Jy3E L& BRI AR B IRELR) 9%, K kit b b B R LI
(6] AR A 0 A A X N/No > 1% B AT S, No Xt B2 BAVD A2 2 s I
K 4.6 TS FEAIE— L, B5 LASD W14, b{i} 0.1556 hr', &4
KA (R N 0.9978. 953 WKib2x B, FraLif(a] >20min 194 854 Ik, £1/4
89.6%; FFLERFIA] >1 hr 14T 646 IR, £115 67.8%; FFEFIA] > 2 hr 14T 440 X,
) 46.2%; FFREERFIA] > 5 hr (945 158 K, £ 16.6%.

B 4.7 XHER . BRRSHIEAE —%EL L, 5 LASD Y4, b

22
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85 0.1417 he'', LA A FEEL (RPN 0.9961.582 Ry 2, Hr4:TA] > 20min
I 520 %, 21 89.3%; FRZENFA] > 1 hr FIF 394 IR, 2115 67.7%; FFEEnt
8] >2hr B9 272 IR, 21 46.7%; FREEWHE] > 5 hr B9 106 X, 21 18.2%.

35 Annual
3 F lg (N) =2.9629 - 0.1556 t
Rii> = 0.9978
2.5
z 2
215 F
1 |
0.5 F
0
0 2 4 6 8 10 12 14

t / hour

K 4.6 shibib AR RFFEN A 20 A AKX (1.2) ME ()

Fig. 4.6 Duration times distribution of the sand-dust storms in Yanchi (Annual)

3 - Spring
95 L lg (N) =2.7362 - 0.1417 t
Ry = 0.9961
2 |-
z
C 15t
an
1 |-
*
0.5
0
0 2 4 6 8 10 12 14

t / hour

K 4.7 shibib R RFFE [ 2R A (FFD

Fig. 4.7 Duration times distribution of the sand-dust storms in Yanchi (Spring)

Kl 4.8 X EZER . BRI SHERE—KEHL L, 5 LASDYIA, b
65 0.3197 hr'! B B LLFEFRMAFE K, BAHEIEE (R 709239, 87 Ik
Wb F, FFEENIE > 20min A 62 K, 2147 71.3%; FFEEIE > 1 hr 4 28
o 2305 32.2%;  FFZERSTE] > 2 hr KA 14 K, 244 16.1%; FFE: TR > 5 hr
WA 1 2005 1.1%.
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2 —
1.8 - o Summer
1.6
La b lg (N) = 1.7536 - 0.3197 t
—~ 19 Ry = 0.9237
z
- 1
on
— 0.8
0.6
0.4
0.2
0
0 1 2 3 4 5 6 7

t / hour

K 4.8 thithyb ARy E R0 A (25

Fig. 4.8 Duration times distribution of the sand-dust storms in Yanchi (Summer)

Kl 4.9 JgR KR bAE N 0.1656 hr', SLEH 8% (Riy® N 0.9428.
REWE R GRibAkER, 43 48, Wi JA 33 O, (B A BUATH & LASD.
33 IRYbAEE, RRLERE] > 20min fUE 29 IR, 211 87.9%; FFEERFA] > 1 hr IH
25 K, 2905 75.8%;  FREEWTA] > 2 hr (A 17 K, 200 51.5%: FFEERSIE] > 5 hr
A 5, 254 15.2%.

1.6
o0 Autumn

1.4

lg (N) = 1.4730 - 0.1656 t
Ry’ = 0.9428

t / hour

K 4.9 thiybA Ry m R A (k)

Fig. 4.9 Duration times distribution of the sand-dust storms in Yanchi (Autumn)

410 NXTEZERNT. PR SWEARTE—FBEL L, 5 LASDYISE, b
B4 0.1982 hr'', #LAAHIEHEH (R A 0.9401.251 RYb 2R B, BR4ERT ] > 20min
B 243 K, 21 96.8%; FRZEEFA] > 1 hr BB 199 IR, 215 79.3%;  FFZEnt
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[f] >2hr A 137 IR, 214 54.6%; FFZERTTR] > 5 hr A 46 X, 215 18.3%.

3 - Winter
L lg ( N) = 2.5546- 0.1982 t
2.5 & ,
RLH = 09401
2 |
; .” *
— 1.5 F
an
1 |
0.5 *
0
0 2 4 6 8 10 12

t / hour

K 4.10 Ehib DR RFFES [ BT (X5

Fig. 4.10 Duration times distribution of the sand-dust storms in Yanchi (Winter)

FIH“IgN =a-bt” L&V FFREN E BRI AG, NI R (K
2.1 FrR 23558, Hod iy b A8 50 24 B A X 0%, 7 b Hi/hCh 0.1417
he'D, 5HEZFWAOFERENE N EEES D FHREWN, XE2E5HEM. B
Z= b {9 0.3197 hr!, #KZ b N 0.1656hr", &2 by 0.1982 hr'!, EAILLE
FIIR, RGN, EEERDRREED GrRh 87, 33 F251 KD, iHHE
[ b (IR ZE RAZBECK, Rtk RA 33 Ik, tHEM b EREMIZE KR, &K
FRAZEN bEER, AUt KZED D F B X A0/, IR b A
WD R FR ARG, W AR R FEEEWE R . $hib 2T b (HAAFZE
b ZE R, SRV B BE X A B (B ARG, AR 2.1 fiR )
AN B IS TR R4Vt

42 &t 511

R g TR o R EE M LASD ZHT AR (L3 4.5) o AR AE R B .
(1) ASCIFE) LASD ) b (H ARG 5 AR —8, £ 4.5 FRK b
fE50.3197 hr' (EREZF), H/AKO0. 1417 hr' (FRinEZF).

(2) WEbHEER, BtEEESMASHWE SR> TESMKEEE
i, PUZE b fH 78 5 SCRABOR b (B A s (10 20 B B AU R, (A B 47
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h 2B B R E XA 2

(3) WHRWERERE 43 Rt mE 56 uhi ik R 2=yh R R4St (] R AR
M, 245 FIAHERSY), RREN R T t Mvb A B8 N H: IgN=a-bt #0511
BORMREF. 535h, MBI 43 F N 5 t KRR Weibull 7345, A 25 EIGUEHf:

MR E RS SR A

R 45 WARFED LR RS MGT

Table 4.5 Summary for the duration times distribution of sand-dust storms in the Loess Plateau

EFE FE O BEFE OKE AXF

VPSR K N it 953 582 87 33 251
g 10618 6701 1243 498 2176

I FFEE (A T it 161.4 171.0 61.2 152.1 175.3
(min) WhmEE 1137 126.5 51.9 95.9 113.6
b () hith 0.1556 0.1417 0.3197 0.1656 0.1982
HAhEE 01662 01635  0.2064 02043 0.1625
a Ehith 2.9629 2.7362 1.7536 1.4730 2.5546
mhEE 38734 37321 25070 25579 3.1200
RLZ hith 0.9978 0.9961 0.9237 0.9428 0.9401
A 09892 0 09878 0.7111 09901  0.9505
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5 A Weibull BEILE DL RIFER B RN HRIBRS

SATEIRR], R AR RIINREG R0 7] FH “IgN=a-bt FIR RCRAR LT, (H2 R4 E
43 (WEEAT), KFE R LLH Weibull 73 A d &, RIVDAR Z R SEI 7] AR 70 A5 mT BE
2

N=Noexp(—(t/C)¥) (5.1)
H N AFFER KT ¢ ML, C 1 K WEL Ny bR R EIRE

MEN = Ny exp(—(1/C)¥) 7 Fie lgNza-bt BRI AT : “IgN=a-bt P& B0 s i
it AR A EDE, FEMHPBEENEG S a M b, o WUGHE, HAET Igh:
“N = Ny exp(—(t/C) )”Eﬁﬁ~4\zﬂmﬁ, BIWIaG i (BRI =0 B, N=Ny), ZRJEHAEL
R

KRER AT AN (5.1 (BIN =Ny exp(—@/C)F) ) AT L mRb b RS
B 1) B AR A (R 8UR

JIERRE 4.1 - 4105 4 T [RIFER By Weibull L& 7E0CA (510D,
WA RHE e bR B FORE, E M JE A BORIT S AR RV AR BRI RR RN [A], SR
JE G Rt B ) AR A, BPZGE ¢, ¢ MIRIBRELCA 1/3 hour (20 min), ZuilHrsk
BT ¢ PR R IRE N, RIGEEER 5 NIKRR, BAFEY: (D), TN
VO BT RS E], INABARECA . In(-In(N/No))s No 5t LI VD 20 B sk, A
Xt NINo> 0.1% IR ATLENE, NSt nEHLE AR (5.1 B R SNIZE—
ZHEZ

51 & R9Hh

511 &R

R B2 A (RD PO N HIB“IgN=a-bt" FI“N=N, exp(—(t/C)*) »%t
V2B B RRALI (] R A B BOR 4R bR . KRB EE, SRR (R KN
LA BB PLA FOR LT . F“IgN =a-br LA AR SIE SR R : Ry (R A -
—#); N = Ny exp(—(t/C)%) " A IHIFAREE R N: Rueivul -

Es1. Bs2 . |53, WS4 REsSSs phlAesE. £ BE. KENLSE
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WARFRFFEE B SMHAR (5.0 WEHER. BENHE, K 5.1-55 H“N=N,
exp(—(t/C)%) "ILA IR R YT, PAAARSIREL (R o) YK T 099, X424, &
. KEMATI RS 0 B A, FH“lgN=a-br W& AR S (R ) 1
NFRAR (5.1 (N=Noexp(—(/C)*)) W& M KIGE (Rpeipar) » W01, A4
R’11=0.9892, R,,cipun =0.9962; 2 R?11;=0.9878, R’ \eipun =0.9956; T ZE R’ ;;=0.9901,
R veipur= 0.9943; &2 R11;=0.9505, R’y eipu =0.9987. X 5 ZEyb o B it ] BLAR
A6, FH“IgN =a-b" WA M AEE (R 07111 (R E—FE (4.3)), NFH
“N=Np exp(—(t/C)") "SUE WA FHEEL (R o) 0.9993, —FH Z IAIZEHIH K

Annual

| N/ No=exp (- (t/T/0.8205) ")
R\veibull2 = 0.9962

—_
[Sa]

In(-In(N/No))

In(t/T)

Bl 5.1 35 b B 1958 - 20004F & 4EFFEE KT ¢ VBB IKENE IR R (N~10618,
7=113.7 min)
Fig. 5.1 N, the number of duration times of the sand-dust storms (with length greater than ¢) against ¢,

for the total sand-dust storms data from 1958 to 2000 in the Loess Plateau (V;=10618, 7=113.7 min)
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Spring

2 N/No=exp (- (t/T/0.8%64) ™)
Rweibu112 = 0.9956

In(-In(N/No))

In(t/T)

Kl 5.2 35 h 1958 - 20004 FFFFEE KT ¢ (IR RIKBNG KRR (N~6701,
7=126.5 min)
Fig. 5.2 N, the number of duration times of the sand-dust storms (with length greater than ¢) against ¢,

for the spring sand-dust storms data from 1958 to 2000 in the Loess Plateau (N;=6701, 7=126.5 min)

Summer
2.5 1

2F N/Ny=exp (- (t/T/0.687) %)
Rweibull2 = 0.9993

In(-In(N/N o))

n(t/T)

Kl 5.3 3L 1958 - 20002 ZEFFEERT [H KT ¢ IV R R IRENG IR R (N=1243, T=51.9
min)
Fig. 5.3 N, the number of duration times of the sand-dust storms (with length greater than ¢) against z,

for the summer sand-dust storms data from 1958 to 2000 in the Loess Plateau (Ny=1243, 7=51.9 min)
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Autumn
2 .
Ls L N/ No=ew (- (t/T/0.8055) “ >
) Ryeipuri” = 0. 9943
-~ Lr
z
Zo0.5 b
z
s 0+
£.0.5
_1 - L)
-1.5
-2 -1 0 1 2 3

In(t/T)

Kl 5.4 38t 1958 - 2000k TS IR T ¢ BV RBIRBING IR R (V=498, T=95.9
min)
Fig. 5.4 N, the number of duration times of the sand-dust storms (with length greater than ¢) against ¢,

for the autumn sand-dust storms data from 1958 to 2000 in the Loess Plateau (V;=498, 7=95.9 min)

Winter
2.5 r1
N/ No=exp (= (t/T/0.818) ™)
2 .
Rweibullz = 0 9987
1.5 f
z Lr
Z 0.5 r
£
Z 0 r
£
-0.5
_1 |
-1.5
-2 -1 0 1 2 3
n(t/T)

Kl 5.5 LR 1958 - 200059 4 RELENT [l KT ¢ MY RRIRBNG IR R (N~2176, T=113.6
min)
Fig. 5.5 N, the number of duration times of the sand-dust storms (with length greater than f) against ¢,

for the winter sand-dust storms data from 1958 to 2000 in the Loess Plateau (Ny=2176, 7=113.6 min)
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Kl 5.6 Jyxt Ehit R BRk i) oA, B B kA ] 4.6, Hot Ng=953, T=161.4min,
B bt R T AR Rueina®)» LA K=0.9919, C=1.0085T, [l A
fE— B L, BRREERT KT ¢ PR BIREL N F“N=Noexp(—#/C)*) (B Weibull
A WE, MRIRE . WEMCIREE, H“lgN=a-br> (LASD) LA IAHKR
#(0.9978) W&/NTF“N=Noexp(—(t/C)*)” (Weibull 434 ) #L-& HIAHETEEL (0.9984).,

FE 5.6, B 5.7-5.10 435 hEkihES. B, KEMEAERSTER, Bh sk
SRR ELE b, BIFRFEEN KT ¢ (7D R BB N F“N=Noexp(—#/C)¥)” (EP
Weibull 7347 & BOERR Y . WILEAIRECE, X H“IgN=a-br> (LASD) #l&
IR IR B G /N T HI“N = No exp(—(1/C)*) » (Weibull 5347 #hE HIAHICIREL i3k
% Ryeipu’=0.9980 T Ry;7=0.9961; E ZF Ryeinui’=0.9946 1 R ;=0.9239; K=
Riveipn’=0.9799 T} Ry1"=0.9428; %Z5 Ryyeinui=0.9928 1M R.;"=0.9401. &) K fE
el 1, RIEN 13249 (42 fi/ME Y 0.8816 (HZ). C/T T 1, KA
N 1.0918 (%Z), fH/MEN 0.9585 (BZF).

2 r Annual

N/ No=exp (- (t/T/1.0085) ")

In(-In(N/No))

2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2
In(t/T)
Kl 5.6 hihifi1958 - 20004F S AERFLLNT B KT ¢ M RBRIRBNG KRR (N=953, T=161.4
min)
Fig. 5.6 N, the number of duration times of the sand-dust storms (with length greater than f) against ¢,

for the total sand-dust storms data from 1958 to 2000 in Yanchi (Ny=953, 7=161.4 min)
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2 r Spring

N/ Ny=exp (= (t/T/0.9984) >97)
R\veib11112 = 0.9980

In(-In(N/No))

In(t/T)

Bl 5.7 #hibuk1958 - 20004 FFFFE IR T ¢ KW ARRRBNGMHIRR (N=582, T=171.0
min)
Fig. 5.7 N, the number of duration times of the sand-dust storms (with length greater than ¢) against ¢,

for the spring sand-dust storms data from 1958 to 2000 in Yanchi (Ny=582, 7=171.0 min)

Summer

N/No=exp (- (t/T/0.9585 ) )

Lo Rwoibu] 1= 0. 9946

0.5

In(-In(N/No))

In(t/T)
5.8 Ehithuk1958 - 20004F H RN (B KT ¢ MR BIRBNSG IR R (Np=87, T=61.2 min)

Fig. 5.8 N, the number of duration times of the sand-dust storms (with length greater than ¢) against ¢,

for the summer sand-dust storms data from 1958 to 2000 in Yanchi (Ny=87, 7=61.2 min)
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2 r Autumn

LB N/Ny=exp (- (t/T/1.0817) +19)
Ryeipurr” = 0. 9799

(-In(N/Ny))

‘ln
IS
($2]

T

In(t/T)

5.9 1958 - 20005E K FRFLEN KT ¢ PR BIRBNG KR (N=33, T=152.1min)
Fig. 5.9 N, the number of duration times of the sand-dust storms (with length greater than ¢) against z,
for the autumn sand-dust storms data from 1958 to 2000 in Yanchi, and regressed with Eq.(5.1)

(No=33, T=152.1min)

2 r Winter
LS N/ No=exp (- (t/T/1.0918) "¥%)
~ 1L Rucibur” = 0.9928
Z 05 F
Z
£ 0
£ 0.5 -
71 [
-1.5 *
-2 -1.5 -1  -0.5 0 0.5 1 1.5
n(t/T)

Bl 5.10£573551958 - 20004F & Z=FF L (B KT ¢ BV R BIRENSG IR R (N=251,
7=175.3min)
Fig. 5.10 N, the number of duration times of the sand-dust storms (with length greater than ¢) against ¢,

for the winter sand-dust storms data from 1958 to 2000 in Yanchi (Ny=251, 7=175.3min)
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512 ¥ ELE

F 51 MR LR (56w MESHLE. HEhEERERRE BN,
SR LLEH: (1) WEIER LS, F“N=Nexp(—/C)*)” (Bl Weibull K% I

Ly BRI 1) BB SR T F “lgN=a-bt” (LASD); (2) % #hith sl )R &5 1715
Ryeipii >Reri’ s 1BINEAEE Ry YR (> 0.9237), H%5EF] LASD (H“IgN=a-bt )
H IR BRI R A 1A, RS 2 LASD (&M, (3) sk (3
WD 1K AEA O/TREEE 1, M ERER 56 MK, SEEXANIRE, ZFEHTE
FE—FhATRENE, BRub Vb AN F KRR 7] AR 70 A1 AT HET 2 -

N= Nyexp(-t/T) (5.2)
DR EE 8 D %o Rt SLZAFAE T-b/60=Ig(e) (1F: BRLA 60, KA T HIHALA min, b [HH
B e YAEAL AT a=IgNy, T 5.11 NERIAIEE L JE b A TIISS &R, Shithdl o BEirix
ASEW, B 512 Ky a FligNg WIHLEL,  a=lgNy 7T A$E5Z .

% 5.1 hbAndLE R (56 55 MESH L

Table 5.1 Compared the fitting parameters of Yanchi with the LoessPlateau (56 stations)

Eogs HE EES K=E ==

L b vk Hhit 953 582 87 33 251
DERRIH No eherm l0618 6701 1243 498 2176
SESTIRE Hhith 161.4 171.0 61.2 152.1 175.3
IR T /min wEEE 1137 126.5 51.9 95.9 113.6
X Ehith 0.9919 09587 0.8816  1.1119  1.3249
wEEJE 07676 0.7911  0.6428  0.7522  0.8035

/T Ehith 1.0085  0.9984  0.9585  1.0817  1.0918
#wrmEE 08205  0.8364  0.6867  0.8055  0.8518

b /hr Ehith 0.1556  0.1417 03197  0.1656  0.1982
ErEE 01662 0.1635 02064  0.2043  0.1625

. Ehith 29629 27362  1.7536 14730  2.5546
wrEE 3.8734 37321 25070 2.5579  3.1200

R Ehith 0.9978  0.9961  0.9237  0.9428  0.9401
wEmEE 09892 09878  0.7111  0.9901  0.9505

Ry %ﬁ/ﬂz 0.9984  0.9980  0.9946  0.9799  0.9928
WEEE 09962 09956  0.9993  0.9943  0.9987
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Yanchi Loess Plateau
0.4 r 0.3 r
0.3 r
= 0.2 /
0.2 £
~ ~ 01 - y = 0.7432x
<01 F = U r = 0.9169
P> 0.05
0.0 0.0 ‘
0.0 0.2 0.4 0.6 0.0 0.1 0.2 0.3
lg(e)/T (hr™) lg(e)/T (hr')

Kl 511 pSTHIRFR (PRSI [ R Al 2 A (5.2) (RIN= Nyexp(-t/T)), EHH
AR L y=x; X SR S R 2 (R R (R =0.7111))
Fig. 5.11 The relationship of b and T (if the sand-dust storm duration time distribution agrees with the
Eq.(5.2) of N= Nyexp(-t/T), the points in the figures should be regressed with y=x; The data of

summer for the LoessPlateau is took out for RLHZ of 0.7111)

Yanchi Loess Plateau
4 ¢ -
4 |-

3 L
= L4 2 3 r
~ 2 7 > ~
2 y = 1.0044x w2 T y = 1.0437x

Lor r = 0.9783 Ll r = 0.9941

P < 0.05 P < 0.05
0 L 0
0 1 2 3 4 o 1 2 3 4 5

a a

5.12a 5 IgNy )R F (N B R FFEES 18 BRI 2 A3 (5.2) (B N=Noexp(-t/T)), K
PAELRLI A y=xs X3 5 E R R (MR (R =0.7111))
Fig. 5.12 The relationship of a and IgNj (if the sand-dust storms duration times distribution agrees with
the Eq.(5.2) of N=Nyexp(-t/T), the points in the figures should be regressed with y=x; The data of

summer for the Loess Plateau is took out for the RLHZ of 0.7111)

K] 513 gt hits, FEEAMT (AR (5.2)) L5 Sebrib A SR ] EAV A i L
B, VOB 1A BBV A 0 B BORHFI I 4.6-4.100 I EELIE . RIS
A CRIAS (520 ) Hiid Skt v 2 B R BEIT 1] SR A th 2 7T L5 HE (36090,
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1.2 1
Annual

Spring
Summer
Autumn

X op> OO

Winter

N/No

0 0.2 0.4 0.6 0.8 1 1.2
exp(-t/T)

Kl 513 5o (A3 (5.2)) HEBrib RSt o] R A EEEL (i)
Fig. 5.13 Comparing the exponential distribution (Eq.(5.2)) and the sand-dust storms duration times

distribution of Yanchi

5.1.3 Hitais

KRATHF“IgN=a-bt".  “N=Noexp(—(t/C)"*)" F1“N=Nyexp(-t/T)" i ik it b 22 F ¥
i 18] BRI AT REAT Goit A 56, 6 7 KR TR G . AR R S (N, T,
by a. KA1 C) BUENZE 5.1,

RO ¥, Ho: Ehithib b B RFELR RS A AN F(x). F(x)7 BIEA
“IgN=a-bt>.  “N=Nexp(—(t/C)*)" RI“N=Npexp(-t/T)" KT KK . €17 GF) Kk
A BARPSLR : B BEHLIRIE T n NFER N k DN EAMBRFLE 4,45, 4re TEH
W Ho &, 1 4 WL p=P(4)), i=1,2,.. k.

k 2
)Zz :::E:(;f;/n ]Oi) (5.3)
i=1 P

b fin A n UokBs T F A A HBLERER, pi 92040 B8 FOo) TSR 4, H LA HE
Ko HnRonK (n>50), WM HOAER, GiitE (F) SRR A hEA
ker-1 1 2 3 A, Herh AN R FOoBAG THI S8 7R Hy FiHE (5.3),
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“H
= pi(k-r-1, (5.4)
WTE 55K o FIE4E Ho, BWEES Hoo ) RIS EDR npy ARER/DN, BSR4
AANT 5, BWRIEMEIE A4, UK R ER.
ASCHIFA: A ARSI 5L & < ¢ <ty BIVDZR R, fONISERREERIRIG I 4,
b R B IREL,  np; AR BRBCT L0 A RIS AR BRI, TR

np, = N(t,)—N(¢,,)) (5.5)
HE, b N @) AR AR IgN=a-b>.  “N=Noexp(—(t/C)*)"F1“N=Nyexp(-t/T)”
THE R RRBEI B KT 6 1D R B IR

5.2 Ft bt ARV A BRI R RA AT o IR . BB EYAKT o N
0.05. Xf<lgN=a-br*t+ 51 =23.349 < y,> (27-2-1)=36.415; XF“N=Npexp(—(t/C)*)"it
B =20279 <y, (27-3-1)=35.172; XF“N=Npexp(-t/T)” i+ B[] x*=20.152 < .’
(27-2-1)=36.415 . BI 7F & # K F o (=0.05) F # % & R “lgN=a-br” .
“N=Noexp(—(t/C)*)"BL“N=Nexp(-t/T)” ¥ F] 1y £k W 4 b 21 2 F5 82 1 1] 1) BLAR 20 A1 bR

% 5.3 Nkt EhihFE VD AR FF G A BRI F e, ISR 2 FIREE
BEMEIKCE o (=0.05) FEE2AN“IgN=a-bt> “N=Nyexp(—(t/C)* )8 “N=Nsexp(-t/T)”
BRI #hit A 2= b R B R BRI 1) ) SR AR50 A7 R 4

R 5.4 Jyxt Ehith AR E FRYD o B IR BB KRR . R E KT o
N 0.05. Xt<lgN=a-b" 5] y*=29.887 >y,” (5-2-1)=5.991; *t“N=Npexp(—#/C)*)’it
B =2.898 <y,° (6-3-1)=5.991 ; XF “N=Npexp(-t/T)” it 5 [f] *=2.430 <y,
(6-2-1)=7.815, RI7E R E MK o (=0.05) FIELi“IgN=a-bt”, 5% “N=Noexp(—(t/C)~)”
F“N=Noexp(-t/T)” 1 R ER ATV A> T FF BB 7] (1) BRAR AT e 4L

KR 33 b2, ARFERmr s (B n>50), KIWKFERHEITS
TR .

F 5.5 ANt ER ARV BRI BB o KIS R . BURE KT o N
0.05, XF“IgN=a-bt"tH M) ¥=69.833 > y,* (17-2-1)=23.685;: %“N=Noexp(—(#/C)")"it
B =19.537 <y’ (18-3-1)=23.685; X “N=Npexp(-t/T)” it 5[] x*=28.025 > y,’°
(16-2-1)=22.362. HIEEZEMIKT a (=0.05) FIE4i“lgN=a-bt"F1“N=Nyexp(-t/T)”,
BEBZ“N=Noexp(— (t/C)") " 1y 3 Hh 7D 2 AL Bt 8] (1) SRR 2 A1 R 2
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5. 245185118

I IO, WU V] IR R 4.3 T N 5 ¢ ] Weibull 5304 (N=Noexp(—#/C)¥),
Hrp N NS ART AN, € MK WL No RUWDARRKRED MAHELT. bt
— STt R B VD A5 LASD Z FI [ 2.1 Fios 124 WLE S 8F, (B0 Rib 2t
Rl A] R4 F Weibull 20 30 & 2R Bl X b2 %8 Fl Weibull 4347 (155K
B (K=1, C=T) WEHRBRL.

FREE] (1) VA% LASD 22| E 2.1 B /1L e (2) H “lgN=a-bt”
WAV REREER T R 040 (R LASD), F 7K 43 GEtRIEES) A<
HRE: 3 NGHRIEHSRE, “IgN=a-bt” HREIX=D (N=Noexp(—#/C)*)-
IgN=a-bt fIl N=Noexp(—t/T)) i Z 1], (EXTEMRE,, 244, FFEHET TR
Kk LASD 243 HAMEN, EFZENIIR FRE Gt Eybh RRRFsm ) R A1)
A Fl N=Noexp(—(#/C)*  (Weibull 4347) (LA ZCR T IgN=a-bt AR, Sk
SEEN LASD AR
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R 5.2 YR BRI ) BRI of KIS EE R, A 4F)

Table 5.2 y* test table for Goodness of Fit (Yanchi, annual)

IgN=a-bt N=Nyexp(—(t/C)*) N/Ny=exp(-t/T)

Aj fi (f; _npi)2 (f; _npi)2 (f; _npi)2

i np, i np, i np,

Ay 99 103.324 0.181 111.938 1.495 111.052 1.308
As 100 91.695 0.752 97.754 0.052 98.111 0.036
Aj 108 81.375 8.711 86.050 5.599 86.678 5.245
Ay 79 72.217 0.637 75.893 0.127 76.578 0.077
As 74 64.089 1.533 67.001 0.731 67.654 0.595
Ag 53 56.876 0.264 59.189 0.647 59.771 0.767
A7 50 50.475 0.004 52.311 0.102 52.806 0.149
Ag 51 44.794 0.860 46.249 0.488 46.652 0.405
Ag 43 39.753 0.265 40.901 0.108 41.216 0.077
Ajp 34 35.279 0.046 36.179 0.131 36.413 0.160
A 28 31.308 0.350 32.009 0.502 32.170 0.541
A 19 27.785 2.777 28.324 3.069 28.421 3.123
Az 21 24.658 0.543 25.067 0.660 25.109 0.673
A 21 21.882 0.036 22.188 0.064 22.183 0.063
Ajs 15 19.420 1.006 19.641 1.097 19.598 1.079
Ais 17 17.234 0.003 17.389 0.009 17.315 0.006
Ayq 12 15.294 0.710 15.396 0.749 15.297 0.711
Aqg 17 13.573 0.865 13.633 0.831 13.514 0.899
Ao 12 12.046 0.000 12.073 0.000 11.940 0.000
Arp 15 10.690 1.738 10.692 1.736 10.548 1.879
A 11 9.487 0.241 9.470 0.247 9.319 0.303
Ay 6 8.419 0.695 8.388 0.680 8.233 0.606
Ay 7 7.472 0.030 7.430 0.025 7.274 0.010
Ayy 9 6.631 0.847 6.582 0.888 6.426 1.031
Ays 7 5.884 0.212 5.831 0.234 5.677 0.308
A 5 5.222 0.009 5.166 0.005 5.016 0.000
Ay 40 41.178 0.034 40.256 0.002 38.027 0.102
Xz 23.349 20.279 20.152

H: A={t <t <tig), 6=0, ti-t=20min, i=1,2,...26;

220s(27=2—1) =36.415 : X1“ N=Noexp(— (t/C)")

220 (27-2-1)=36.415
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% 5.3 YR BRI ) BRI o KB EE R EE)

Table 5.3 y* test table for Goodness of Fit (Yanchi, spring)

lgN=a-bt N=Noexp(—(t/C)¥) N/Ny=exp(-t/T)
A; (fi-np)*  f (fi=np,)’ (f; =np.)’
ﬁ npi - i - i -
np, np; np,

Ay 62 56.121 0.616 62 69.938 0.901 64.257 0.079
As 57 50.339 0.881 57 58.267 0.028 57.163 0.000
Aj 69 45.153 12.595 69 50.596 6.695 50.852 6.477
Ay 45 40.501 0.500 45 44.364 0.009 45.237 0.001
As 41 36.328 0.601 41 39.096 0.093 40.243 0.014
Ag 36 32.586 0.358 36 34.564 0.060 35.800 0.001
Ay 27 29.228 0.170 27 30.627 0.430 31.847 0.738
Ag 32 26.217 1.276 32 27.185 0.853 28.331 0.475
Ag 19 23.516 0.867 19 24.164 1.103 25.203 1.527
Ajp 22 21.093 0.039 22 21.502 0.012 22.420 0.008
A 17 18.920 0.195 17 19.152 0.242 19.945 0.435
A 12 16.971 1.456 12 17.072 1.507 17.743 1.859
Az 15 15.222 0.003 15 15.229 0.003 15.784 0.039
A 13 13.654 0.031 13 13.594 0.026 14.041 0.077
Ajs 9 12.247 0.861 9 12.141 0.813 12.491 0.976
Ais 11 10.986 0.000 11 10.849 0.002 11.112 0.001
A7 7 9.854 0.827 7 9.699 0.751 9.885 0.842
Aqg 10 8.839 0.153 10 8.675 0.202 8.794 0.165
Ajg 6 7.928 0.469 7.762 0.400 7.823 0.425
Ay 8 7.111 0.111 6.947 0.160 6.959 0.156
Ay 8 6.379 0.412 6.220 0.509 6.191 0.529
Ay 3 5.721 1.294 5.571 1.187 5.507 1.141
A 4 5.132 0.250 53 48.786 0.364 44.374 1.677
Ayy 49 44.681 0.418

Xz 24.382 16.348 17.642

E: X“lgN=a-bt>, A={t; <t <ti+;}, =0, t;+;-t=20min, i=1,2,...23;
Xif “N=Noexp(—(t/C)K)” H“N=Npexp(-t/T)” » A={t; < t <tis;}, H=0, ti+;-t=20min,
i=1,2,...22;  Ap={try <t <oo}; X} LASD y2,.(24 -2 —1) = 32.671 ; X “N=Noexp(—(/C)*)”,
220s(23=3-1)=30.144 5 X“N=Noexp(-t/T)”s 32,,(23-2-1)=31.410 ; TEREMEKF a

(=0.05) 4% H,

(Zzsloz.os)
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Table 5.4 y* test table for Goodness of Fit (Yanchi, summer)

lgN=a-bt N=Noexp(—(t/C)¥) N/Ny=exp(-t/T)
A; (fz _npi)2 ﬁ (fz _npi)2 (fz _npi)2
i np, " np, " np,

A 25 12336 13.002 25 27.933 0.308 24251 0.023
A, 20 9.652 11.095 20 16442 0.770 17.491 0.360
Az 14 7552 5.506 14 11.255 0.670 12.615 0.152
A4 5 5909 0.140 5 8.002 1.126 9.099 1.847
As 23 21.249 0.144 6 5809 0.006 6.563 0.048
Ag 17 17.560 0.018 16.981 0.000

v 29.887" 2.898 2.430

H: X“lgN=a-bt’, A={t; <t <tu;}, 1=0, t;+;-t=20min, i=1,2,...4; As={ts<t<oo}; X}
“N=N0exp(—(t/C)K)”ﬁI“N=N0exp(—t/T)”, Ai={t; <t <ti;}, =0, t;4,-t=20min, i=1,2,...5;
A={te < t <o} ; X} “IgN=a-bt”, 52.(5-2-1)=5991, z2,(5-2-1)=9.210; X
“N=Noexp(—(1t/C)*)”, 2205(6=3-1)=5.991;5 XT“N=Npexp(-t/T)”, 2, (6-2—-1)=7.815;
TR EREWACE o (2005 FHEL4H) (row <z <xen) s  WRFE: R

PEACE @ (=0.01) FIELE Hy (7> g0, ;3 ERFEEAT o (=0.05) FEEZ H
( Zz < Z(ios )
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Table 5.5 y* test table for Goodness of Fit (Yanchi, winter)

lgN=a-bt N=Noexp(—(t/C)¥) N/Ny=exp(-t/T)

Ai (fl _npi)2 (fz _npi)2 (fl _npi)2

A
A 8  50.591 35.856 8 12280 1.492 8  27.063 13.428
A, 23 43.453 9.627 23 17.360 1.832 23 24.145 0.054
As 21 37323 7.138 21 18.926 0.227 21 21.542 0.014
A4 27 32.057 0.798 27 19.222 3.147 27 19.219 3.150
As 24 27.534 0.454 24 18.804 1.436 24 17.147 2.739
Ag 11 23.649 6.766 11 17.949 2.690 11 15.298 1.208
A; 16 20312 0.916 16  16.830 0.041 16 13.649 0.405
Ag 14 17.447 0.681 14 15561 0.157 14 12177 0.273
Ao 19  14.985 1.076 19 14.225 1.603 19 10.864 6.093
Ao 8 12871 1.843 8 12879 1.848 8 9.693 0.296
Al 9  11.055 0.382 9 11563 0.568 9 8.648 0.014
Ap 7 9.495 0.656 7 10305 1.060 7 7.715 0.066
Al 6 8.155 0.570 6 9.123 1.069 6 6.883 0.113
An 7 7.005 0.000 7 8.028 0.132 7 6.141 0.120
Ass 5 6.017 0.172 5 7.026 0.584 5 5.479 0.042
Al 5 5.168 0.005 5 6.117 0.204 46 45337 0.010
Ap 41 31.459 2.894 5 5.301 0.017
Aug 36 29.502 1.431

e 69.833" 19.537 28.025"

VE: XlgN=a-b’\ , A={t; <t <tir;}, H=0, ti-t=20min, i=1,2,...16; A;7={t17 <t <00}

S N=Noexp(—(#/C)%)”, A={t; <t <tir;}, 1=0, t;+t=20min, i=1,2,...17;  Ajg={fs <
t <ools XEN=Npexp(-t/T)”, A={t; < t <ti;}, t1=0, t;+;-t=20min, i=1,2,...15;
Ag={tis <t <oo}; Xf“IgN=a-bt” 32 (17-2-1)=23.685, z2,,(17-2-1)=29.141; *f
“N=Noexp(—(t/C)*)” ,  42,(18-3-1)=23.685 ; X “N=Npexp(-t/T)”

22 (16-2-1)=223625 42, (16-2—1)=27.688; i&: fEEFEMHKT o (=0.05)
THLHy Cros <2 <ioo) s  WRE: FREMHKT o (=001 FHELH,
(= p00) s TERFEWAKFE o (=0.05) FTEZHy (r°<pie)
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6 LASD RY L K45

B FmAN T LASD fRHE, LASD A B 42 2 B (i XE M A AU HE 3 HY
B Em ARSI AR TV R R BE X Ve BOYH R AN F L Ve BUSE N (R A2 AL
B, R =& (2.2) NHIIBIINTNE, 734 Ve BER A1 22 A0 VD 4 B Rp 82
1] AR AT IR o

HHFUESLGLTE B Weibull 73 AL ¥0 22 B RFSEI 18] (1 RER AT ROR T 4f . 3K
ATSE I E A VD 42 5 B E KOG BE I [ 2L R . AR | BT TE N B (1) kals v
WIS TR) AR 75 7] DA B “IgN=a-be 5 1 A2 o SR 8] 1) AR A RCR T B, I
HFH Weibull 73 A fL 5022 B RFEEI 8] () RER D AGRCR L (20 704 LASD oL
(264, X LASD iR BEHEAT 5835

6.1 HlikLE

B 2.1 Fros 05 AR b/ g R R MR A, B XU 1 e B K vz b
BRI RIS V> Ve PR REBBD , REERAEA ) v R R AL, 2R
JE LT AT b 2 BRI (A (1) BRARAS A, SREAT I

SIES v BONFIR, (D R IESOANEIES (RISERES V~N

(0,1)), 55 KE n=50000 4, {55 HENLEKE™4 (H Matlab A i) ek %
randn(50000,1)2E5%) , B 6.1 NESET 200 4> (20 — XGRS 1 KOE(E 5
155 RN 30 BRI SE R, HIMEN 1.56m/s, ARdEZEN 0.29m/s, 15
FHKIE n=27998 1™, Kl 6.2 2 KIEAE 5 HIRT 200 4, KGEAES 5 K5 KB BECH: 4.

Vt BUN:

Vi=Xr+ A.sin(B.w.i/n), i=1,2,...n (6.1
Hn RESKE, 4. B Xr BURRIEE, oty (& 2.1 fs) didbad
FFFE I R B AR (1.2) (LASD) 1 (5.1) (Weibull B& )L A5
Ry o BRI E) R . RIS BRI SIR S (R PSR A 1R
XFRIFERE, MISHEE (R B HLA R T
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K 6.1 Wb IS AIBENLE S CGRIRES 1A BO

Fig. 6.1 A time series of standard normal Gaussian distribution signals (A piece of signal 1)

2.5 1

L5 |

KE m/s

0.5 1

0 50 100 150 200
5 4

6.2 NIEfES (SERAET 2 A BD

Fig. 6.2 A time series of the wind speed signal (A piece of signal 2)

6.2 RS

621551

SHES 1 #4777 15 WEUEIRE, £ 6.1 NEUE IR T Xr. 4 F1 B HEUE. B 6.3-

Kl 6.17 NixX 15 REE IR SR . WEaAX 5.0 M (1.2) FHSEHLL A EHH
RABHNAR 6.2, Ny XfRIFFEEN (A KT 1 AMREL s (1L, N A5G, TAF
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SFEEEISIA],  Ryeipuar’ A R NXTRI AL (5.1 A (1.2) BUAHIHE FHIIEEL
LA BIBR N(t)/No < 0.01% K158

(1) WINEMHRIGECE, RERTH (D, (2 1 (6), Ryl KT Rueii’s %

I RMEA 0.0115, HA Ry BN T Rucia’ - FHRBAS (3). (5. (8D, (10D,
(12). (14) I (15) MIIEEEMEKR, Rucivur” -Rur>0.1. FE RS2 HF ve bR
[ 254K, Y0 2B R [a] B 70 A A 20(5. 1) (Weibull 404000 & 2R T4 20(1.2)
(LASD), Wixtgws5 (1), (2) Ml (3) BI=REERK, Ve 250 WE 0 FIpE
i [ AR AL F sin(w) R sin(Sw), JFRL Rpsr'- Rueisar’ HIK: 9 0.0115. 0.0047 F1-0.5249,
WRI vr BEE AR, AETEVD R BFFLE [ RS A A0 (5.1 (Weibull 7347) 1)
PERRMT A0 (1.2) (LASD).

(2) XF Ve=0.6 Bf 455, RE A0 (1.2) (IgN=a-bt, Bl LASD) /&HRHES )
ZER, {H R weibu'=0.9756 >Ry "=0.9631. LI AER AR SR 2 B o6 T AR5 22
Al R A TR AR BN E R, R SERLA TR R ASRERE Weibull iR
M LASD X iR b 20 Fe4p B2 [A] ZRAR 40 A SIS

(3) Mb1EE, Vi=0. 0.2 1 0.6 I, XIRAE b 4: 03024, 0.3750 1 0.4877,
MAH AR (2.13) HEIERE S H8: 0.3010. 0.3760 F10.5618. V=0 Fl 0.2
PLHHS b R ZER /N GREFRE <0.4%) , Ve=0.6 BUEBT 51 b (IR ERK,
RZEBRRAE=13.2%, AHEFR Xr=0.6 (1] 5 WAEIAL (11, 12, 13, 14 F1 15) &%
SIL 5N

(4) Vi ABEES T ARAGES, b BE Ve BRI, EWRT LRI Ve BEE [A)A42 40
AT CLSE b B, ki (2) A1 (4) (WL Ve N sin(w)FT 2sin(w), Ry K
43128 0.9818 F10.9480), b H A 0.4066 F10.3722, K F1RE (1D (V=01 5 H(0.3024).
HAE IR R b AR KN Z Ve SER R, 852 Ve B . K S S brb
ARTRV T, DME—EINN b BN B AR FRBME R, UE G R
XAGERA R, 5 b AEBCK AT RE VDA 2 BE KU AE A0 3

(5) Vi ANBERF AR ) 3 ANREE (B 1. 64 11D, V=0 0.2 1 0.6, &7 b
BE Ve BRI R, KBEHEH=13, C/THIIFH 1.2, N THE Ve (36K .

(6) K #it ¥ H=1 H OT #iE %% 1, Weibull 7 4fi 4 B 55 % 7 Aii

(N=Nexp(-t/T)), MK 6.2 [INZHn] LRI, /£17F K=1 H C/T=1, Wiik3 (4) (V=2sin
(w), K=1.0934, C/T=0.9830) AR5 (13) (V=0.6+sin (5w), K=0.9957, C/T=1.0152),
XPASSLES K A C/T 1RBRE 1,
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(7) Ve BER A4 12 NEE RS, FEA B K. O/T. a R b BE Ve BI5E (B
FRNE (4> BEhnmE/N . R5% 12 F1 13 (R Ve = 0.6+sin(w)Fl V¢ = 0.6+sin(5w))
HILIFIAN (B=1 I} €/T=0.8050, 1M B=5 i} C/T=1.0152, EV%K B %MK C/T,
PR o A 2R 0UR D, FIEER Ve AR K. O/Ty a R b HISZI LR R 2, R
HEBR 2 Xr=0.6 B iR Z K HTEL.

(8) I R A (N=Npexp(-t/T)), Tl b Mzl bR, K 6.18 2
iR 15 R b 5 UT, b 5 UUT WHR AL R=0.9446>R05=0.5140 (H HE
n=15-1-1), FHICPE 35 o RV A2 B P 3 RF SIS 18] T (BR300 55 b A6 (U b=ay +by/T
T, S BRiD B BRI E KR FRHE, 7ESCB B AT LA L&)

£ 6.1 B Xr. A B {EBUE

Table 6.1 Values of X7, 4 and B for the numerical experiments

Xr A B Vi=Xr+Asin(Bw) B oE L]
0 o 0 (1)
{ 1 sin(w) (2)
0 5 sin(5w) (3)
5 1 2sin(w) (4)
5 2sin(5w) (5)
0 — 0.2 (6)
{ 1 0.2+sin(w) 7
0.2 5 0.2+sin(5w) (8)
5 1 0.2+2sin(w) (9)
5 0.2+2sin(5w) (10)
0 S 0.6 (11)
1 1 0.6+sin(w) (12)
0.6 5 0.6+sin(5w) (13)
) | 0.6+2sin(w) (14)
5 0.6+2sin(5w) (15)

VE: w=ri/50000,i=1,2,...50000
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i 1) Xr =0, A=0
3.5 lg (N) =4.4137 - 0.3024 t
5 | Ry’ = 0.9997
25 ¢
Z
- 2 r
on
T 15 f
1 |
0.5 ¢
0
0 2 4 6 8 10 12 14
t/ unit
9) Xr = 0, A=0
2.5 1
) 7N/,\Io=exp(—(t/T/1.2001)1'3012)
Rweibullz = 0.9831
L5t
z 1r
“ 0.5
=
L0
=
05t ¢
_1 [
-1.5
) -1 0 1 2 3
In(t/T)

6.3 WI(DMEERE 21 BRI N5t KRR, A VieXr+Asin (Bri/50000), i=1,2,...50000,
Xr=0,4=0; V ~N (0,1) (HIf&E%5 Do EHARENEGEZE], D: 230 (1.2) MG 2): A
(5.1 #&,7=2.0235 1, No=12452)

Fig. 6.3 Results of experiment (1) (Analysing results of N vures ¢ for the model in Fig. 2.1(in the model
V't is equal to Xr+Asin (Bri/50000), i=1, 2,...50000 (X7=0, 4=0) and V' ~N (0,1) (i.e.signal 1). 1)
and 2) show the same data plotted with different values on the axes; 1): regressed with Eq. (1.2), 2):

regressed with Eq. (5.1) , with 7=2.0235 Unit and Ny=12452)
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1) Xr=0, A=1, B=1

4 _
3.5 1 Tg (N) = 4.2052 - 0.4066 t
3 b Ry’ = 0.9818
A2-5 7
z.
Z 9t
an
1.5
1 [
0.5 r
0 "
t/ unt
2.5 2 Xr=0, A=1, B=1
2N/ Ny=exp (- (t/T/11976) Lon
L5 | Rweihu]12:0.9771
z 17
Z 0.5 1
= *
D
=
-0.5
,1 |-
1.5
-2 -1 0 1 9 3

In(t/T)

6.4 WRIG(2OMEERE 21 B R N5 R R, B F Vi=Xr+Asin (Bri/50000), i=1,2,...50000,

Xr=0, A=1, B=1; V ~N (0,1) (AMES . MARERNERESZS, D: 230 (.2 Ma; 2):
A 5D WA, T=1.4634 4, N=9344)

Fig. 6.4 Results of experiment (2) (Analysing results of N vures ¢ for the model in Fig. 2.1(in the model

V't is equal to Xr+Asin (Bri/50000), i=1, 2,...50000 (Xi=0, 4=1, B=1) and V' ~N (0,1) (i.e. signal 1).

1) and 2) show the same data plotted with different values on the axes; 1): regressed with Eq. (1.2), 2):

regressed with Eq. (5.1) , with 7=1.4634unit, Ny=9344)
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4 _
3_5,0‘ 1) Xr=0, A=1, B=5
*
3 - *
lg (N) =3.1130 - 0.0690 t
—~ 2.5 RE = 0.4222
Z.
- 2
on
~ 15
1
0.5
0
0 10 20 30 40 50 60
t / unit
9 Xr=0, A=1, B=5
3 -
95 FN/Ny=exp (- (t/1/07333) ")
2 r R\vcibull2 = O 9471
= 15t
z
z 17
= 0.5 r
= 0r
- *
-0.5 r
,1 |
-1.5
-2 -1 0 1 9 3 4

In(t/T)

6.5 IRIOREERAE 21 M f N5 1 (18R, AT Vi=Xr+Asin (Bri/50000), i=1,2,...50000,

Xr=0, A=1, B=5; V ~N (0,1) (AME5 D. MARERNEERS, D: 20 (.2 fa; 2):
AR (5.1 W&, T=2.4507 1>, Ny=9348)

Fig. 6.5 Results of experiment (3) (Analysing results of N vures ¢ for the model in Fig. 2.1(in the model

V't is equal to Xr+Asin (Bxi/50000), i=1, 2,...50000 (Xr=0, A=1, B=5) and V' ~N (0,1) (i.e. signal 1).

1) and 2) show the same data plotted with different values on the axes; 1): regressed with Eq. (1.2), 2):

regressed with Eq. (5.1) , with 7=2.4507 unit, Ny=9348)
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1) Xr=0, A=2 B=1

3 L 4 lg (N) =3.7533 - 0.3722 t
Ry’ = 0. 9480

t/ unit

2) Xr =0, A=2 B=1

2.5 ¢
o LN/ Ng=exp (= (t/7T/0.0980) ")
Rwoibullz = 0 9780
~ 15
z 1 r
Z 05 ¢
*
=2
' 0 r
=
= 0.5
,1 |
-1.5
-2 -1 0 1 9 3
In(t/T)

6.6 RIG(DOMLERE 21 B R N5 R R, B F Vi=Xr+Asin (Bri/50000), i=1,2,...50000,

Xr=0, A=2, B=1; V ~N (0,1) (AMES . MARERNERELZS, D A0 (.2 Ma; 2):
A S UG, T=1.3873 4>, Ng=5154)

Fig. 6.6 Results of experiment (4) (Analysing results of N vures ¢ for the model in Fig. 2.1(in the model

V't is equal to Xr+Asin (Bri/50000), i=1, 2,...50000 (Xi=0, 4=2, B=1) and V' ~N (0,1) (i.e. signal 1).

1) and 2) show the same data plotted with different values on the axes; 1): regressed with Eq. (1.2), 2):

regressed with Eq. (5.1) , with 7=1.3873unit, Ny=5154)
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1) Xr =0, A=2 B=5

3.5 lg (N) =2.7522 - 0.0183 t
Ry’ = 0. 5050

0 20 40 60 80 100

t / unt

2) Xr=0, A=2 B=5

2N/ Ny=exp (- (t/T/0.3289) ")
Rweibull2 = 0 9417

-In(N/No))

In (

- -1 0 1 2 3
In(t/T)

6.7 RIE(SHOHMLERE 21 B N5t (KR, BRI Vi=Xr+Asin (Bri/50000), i=1,2,...50000,
Xr=0, 4=2, B=5: V ~N (0,1 (HfE5 D, fEHEEMEREZH, D: AKX (1.2) UG 2):

A (5. G, T=4.1799 1, N=5153)

Fig. 6.7 Results of experiment (5) (Analysing results of N vures ¢ for the model in Fig. 2.1(in the model

V't is equal to Xr+Asin (Bri/50000), i=1, 2,...50000 (Xr=0, A=2, B=5) and V' ~N (0,1) (i.e. signal 1).

1) and 2) show the same data plotted with different values on the axes; 1): regressed with Eq. (1.2), 2):

regressed with Eq. (5.1) , with 7=4.1799unit, Ny=5153)
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4 1) Xr=10.2, A=0
3.5 1 lg (N) = 4.4793 - 0.3750 t
3F Ry’ = 0.9989
A2.5 r
=z
Z 9t
an
1.5 r
1 [
0.5 r
0
t / unit
2) Xr=10.2, A =0
2.5 1
2 N/No=exp (- (t/T/1.1892) 1)
—_ 1.5 1 R\vcibullzzo~9882
~ 1
“ 0.5
T ool
= .
0.5
_I L
1.5

2 15 -1 05 0 05 1 L5 2 25
In(t/T)

6.8 I (OO MEERE 2.1 BRI N5 ¢ IR, A Vi=Xr+Asin (Bri/50000), i=1,2,...50000,
Xr=02, A=0; V ~N (0,1) (RMFS . MHARFEMEIESZS, D: A (1.2 #E; 2 2
X 5. A, T=1.7491 4>, N=12166)

Fig. 6.8 Results of experiment (6) (Analysing results of N vures ¢ for the model in Fig. 2.1(in the model
V't is equal to Xr+Asin (Bzi/50000), i=1, 2,...50000 (Xr=0.2, 4=0) and ¥ ~N (0,1) (i.e. signal 1). 1)
and 2) show the same data plotted with different values on the axes; 1): regressed with Eq. (1.2), 2):

regressed with Eq. (5.1) , with 7=1.7491unit, Ny=12166)
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35 - 1) Xr=10.2 A=l, B=1

lg (N) =4.0683 - 0.4409 t
Ry’ = 0.9491

lg(N)

t/ unit

2) Xr=0.2, A=, B=1

2.5 1
N/Ny=exp (- (t/T/10015) %)
2 |
R\veibullz = 0. 9659
: Lb o
z 1lr
Z 0.5
~ *
=
C0r
= 05
,1 .
1.5
-2 -1 0 1 2 3
In(t/T)

6.9 I (DML RE 2.1 BRI N5 ¢ IR, A VieXr+Asin (Bri/50000), i=1,2,...50000,
Xr=0.2, A=1, B=1; V ~N (0,1) (AME5 Do EARFEREIRZS, 1D: 230 .2) ME; 2):
A (5.1 WG, T=1.3421 1>, No=7962)

Fig. 6.9 Results of experiment (7) (Analysing results of N vures ¢ for the model in Fig. 2.1(in the model
V't is equal to Xr+Asin (Bzi/50000), i=1, 2,...50000 (Xr=0.2, A=1, B=1) and V' ~N (0,1) (i.e. signal
1). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with Eq.

(1.2), 2): regressed with Eq. (5.1) , with 7=1.3421unit, N;=7962)
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1) Xr=0.2 A=1 B=5

3.5 lg (N) =3.5122 - 0.1162 t
Ry’ = 0.7642
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Xr=0.2, A=1, B=5; V ~N (0,1) (AME5 Do EARFEREIEZS], 1D: 230 .2) MG 2):
~i (5.1) A, T=2.1936 >, Ny=9040)
Fig. 6.10 Results of experiment (8) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model V2 is equal to Xr+Asin (Bxi/50000), i=1, 2,...50000 (Xr=0.2, A=1, B=5) and V'~N (0,1) (i.e.
signal 1). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=2.1936unit, N;=9040)
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Xr=0.2, 4=2, B=1; V ~N (0,1) (BME5 Do EARFEREIRZS], 1D: 230 .2) MG 2):
w3l (5.1 A, T=1.2906 1>, N¢=4223)
Fig. 6.11 Results of experiment (9) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model V2 is equal to Xr+Asin (Bxi/50000), i=1, 2,...50000 (Xr=0.2, A=2, B=1) and V'~N (0,1) (i..
signal 1). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=1.2906unit, N,=4223)
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i=1,2,...50000, Xr=0.2, A=2, B=5:; V ~N (0,1) (M55 1. fEHARFEMEISSH, D: AR
(1.2) #hés 2): 23 (5.1 F, 1=3.9270 P, Ng=5014)

Fig. 6.12 Results of experiment (10) (Analysing results of N vures # for the model in Fig. 2.1 (in the
model ¥z is equal to Xr+Asin (Bzi/50000), i=1, 2,...50000 (Xr=0.2, A=2, B=5) and V' ~N (0,1) (i.e.
signal 1). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=3.9270unit, Ny=5014)
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i=1,2,...50000, Xr=0.6, A=0; V ~N (0,1) (BIMf5% . HFEFNESESS, D: 20 (1.2)
e 20 AR S A, T=1.3864 4>, N=10023)

Fig. 6.13 Results of experiment (11) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model Vi is equal to Xr+Asin (Bri/50000), i=1, 2,...50000 (Xr=0.6, A=0) and V' ~N (0,1) (i.e. signal
1). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with Eq.

(1.2), 2): regressed with Eq. (5.1) , with 7=1.3864unit, Ny=10023)
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i=1,2,...50000, Xr=0.6, A=1, B=1; V ~N (0,1) (AME5 1. HRFEMEILS, D: AR
(1.2) & 2): 2 G UG, T=1.1743 1, Ng=5118)

Fig. 6.14 Results of experiment (12) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model V2 is equal to Xr+Asin (Bxi/50000), i=1, 2,...50000 (Xr=0.6, A=1, B=1) and V'~N (0,1) (i.e.
signal 1). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=1.1743unit, Ny=5118)
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i=1,2,...50000, Xr=0.6, 4=1, B=5: V ~N (0,1) (BME'5 1. EHREMERLSE, D: A=K
(1.2) s 2): 23 (5.1 UG, T=1.7860 1, N=7823)

Fig. 6.15 Results of experiment (13) (Analysing results of N vures # for the model in Fig. 2.1 (in the
model Vi is equal to Xr+Asin (Bri/50000), i=1, 2,...50000 (Xr=0.6, A=1, B=5) and V' ~N (0,1) (i.e.
signal 1). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2):regressed with Eq. (5.1) , with 7=1.7860 unit, Ny=7823)
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i=1,2,...50000, Xr=0.6, A=2, B=1; V ~N (0,1) (M55 1. EHARFEMEISSH, D: AR
(1.2) #hés 2): 23 (5.1 G, T=1.1624 P, Ng=2556)

Fig. 6.16 Results of experiment (14) (Analysing results of N vures # for the model in Fig. 2.1 (in the
model ¥z is equal to Xr+Asin (Bzi/50000), i=1, 2,...50000 (Xr=0.6, A=2, B=1) and V' ~N (0,1) (i.e.
signal 1). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2):regressed with Eq. (5.1) , with 7=1.1624unit, Ny=2556)
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i=1,2,...50000, Xr=0.6, 4=2, B=5: V ~N (0,1) (BME'5 1. EHREMERLSE, D: A=K
(1.2) s 2): 23 (5.1 UG, 1=3.4044 1, Ng=4758)

Fig. 6.17 Results of experiment (15) (Analysing results of N vures # for the model in Fig. 2.1 (in the
model Vit is equal to Xr+Asin (Bri/50000), i=1, 2,...50000 (Xr=0.6, A=2, B=5) and V' ~N (0,1) (i.e.
signal 1). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=3.4044unit, Ny=4758)
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# 6.2 K 6.3-86.17 fl&SH

Table 6.2 List of fitting coefficients for Fig. 6.3-Fig. 6.17

gg Vt Ny  Tmmit K C/T Rueipui’ a b Rii
(D 0 12452 2.0235 1.3012 1.2001 0.9881 44137 03024  0.9997
(2) sin(w) 9344 1.4634 1.0717 1.1976 0.9771 42052 04066 09818
(3) sin(5w) 9348 24507 0.6935 0.7333 0.9471 3.1130  0.0690 0.4222
(4) 2sin(w) 5154 1.3873 1.0934  0.9830 0.9780 37533 0.3722  0.9480
(5) 2sin(5w) 5153 4.1799 04228  0.3289 0.9417 2.7522  0.0183  0.5050
(6) 0.2 12166  1.7491 1.3276 1.1892 0.9882 44793 03750  0.9989

(7 0.2-+sin(w) 7962 1.3421 1.1610 1.0015 0.9659 4.0683  0.4409  0.9491
(8)  0.2+sin(5w) 9040  2.1936  0.7978  0.8681 0.9707 3.5122  0.1162  0.7642
(9)  0.2+2sin(w) 4223 1.2906  1.1109  0.9429 0.9706 3.6512  0.4253  0.9068
(10) 0.2+2sin(5w) 5014  3.9270 0.5040  0.4955 0.9705 2.8814 0.0259  0.6195
(11) 0.6 10023  1.3864 13087 1.1018 0.9756 43347 04877 0.9613
(12) 0.6-+sin(w) 5118 1.1743  1.0736  0.8050 0.9242 3.5643  0.4917  0.7251
(13) 0.6+sin(5w) 7823 1.7860  0.9957 1.0152 0.9886 3.8746  0.2356  0.9850
(14) 0.6+2sin(w) 2556 1.1624  0.9624  0.6988 0.8785 3.0132 04177 0.6168

(15) 0.6+2sin(5w) 4758 3.4044 0.6178  0.6831 0.9775 2.9359 0.0416  0.5992

1.0 r v = 1.1114x + 0. 2625
r=0.946 ,

0.8 P < 0.05
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0.2 *
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Fig. 6.18 Relationship of b with 1/T for the above 15 experiments
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No X REFSERT KT 1 ANREL 55 (L N NS E5E, TRAVPIRFENTL Ry’
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iO)ig S

(1) WIVEARRIRECE , R 39D T Ryeiai’ » B=5 111 6 YiRkE (R4 5K (18),

(200, (23). (25, (28) F (30)) AAFFEHEMBKR,  HH Rucipul -Ror” T/ M
N 0.3932 (KHRIREE (28)), FAMEAN 0.4639 G RMAREE (20)). HEZEFIAK,
ZE R/ MY N 0.0080 GRIE (16)), I K HA 0.1184 GRIE (19)).

(2) FHES 2 MBUE IR LR Ve BT A AR Al D 242 B e st ] AR 43
A A (5.1 (Weibull 73047 L& BRI T A5 (1.2) (LASD), Wikig 5o (16)
Q18 MW IRBUEIRGE, Ve 05N 1.56 Al 1.56+sinQw), XF M Ryeipui’ R
K N0.0080 A1 0.4638, HEN Ve B A1 AL AT A Ryveipuai” -Row’ K o

(3) b MEE, Ve=1.56. 1.62 F1 1.74 Bf, XIRAE b A 0.083. 0.0957 1 0.1345,
RERREES GRIRES 20 AHAN 2.13) WWHEAF v T b E, HER
b5 Ve R A2 b BE Ve FIBERTTHER.

(4) [FIFETT UK Ve BB R] 3240 AT U0 b 3G 0, Wnikss (16> AT (17)

(WP Ve 9 1.56 F1 1.56+sin(w), EATHI Ruy’ FEK 735124 0.9860 1 0.9334, X
b fH 4 0.0835 F1 0.1324. XA (18) V¢ A 1.56+sin(5w), b H/NA 0.0133, ML
PAERRBA XA, RY (18) ML ATEE Rey” N 0.4557 [FIRE R AT LATE Xi=1.62
AT 174 1)al56 BRI .

(5) Vt AR (A1 AR AR ) 3 AN E6 (B 164 21 AT 26 XM Vi=1.56+ 1,62 F1 1.74),
=ZWARIEHI K 4370 4: 0.9803. 1.0016 F11.0855 R4 1, =VOREA C/T 53518
1.0628. 1.0814 A1 1.1257, WILEHEIT 1. Nov TBE Ve B K/ ML S5 BEHLE 5
—5

(6) K =1 H C/T=1, Weibull 0 WRIFEE DA (N=Noexp(-t/T)), MFK 6.4
25T LURIL, HAFAE K=1 H C/T=1 MBI, Wikis (17) G R Vi=1.56+sin (w),
K=1.0059, C/T=1.0606). Xt NiEHEE ATl G Vb A B FF S A B M ER 215
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TERCRAES .

(7) Ve eI A1 A 12 DR RS,  FREYUE S 8, EAX LK, OT. atl
b BE Ve AZE (B) FIRIE (4D SGHNTT I/ o

(8) 634 & L@k 15 iKW » 5 UT, b5 UT WHEKXRE
R=0.9813>R05=0.5140 (H H1 /¥ n=15-1-1), HRXMEEE, FRBEXES 1 1A%,

# 6.3 XE5 2, ZH Xr. 4 B HHBUE

Table 6.3 Values of X7, 4 and B for the numerical experiments with signals 2

Xr A B V,=Xr+Asin(Bw) EErE DR
0 —_— 1.56 (16
) 1 1.56+sin(w) (m
1.56 5 1.56+sin(5w) (18)
5 1 1.56+2sin(w) (19
5 1.56+2sin(5w) (20D
0 e 1.62 2D
{ 1 1.62+sin(w) (22)
1.62 5 1.62+sin(5w) (23)
5 1 1.62+2sin(w) 24
5 1.62+2sin(5w) (25)
0 e 1.74 (26)
{ 1 1.74+sin(w) 27
1.74 5 1.74+sin(5w) (28)
) 1 1.74+2sin(w) 29)
5 1.74+2sin(5w) (30)

VE: w=ri/27998, i=1,2,...27998
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Kl 6.19 R4 (160 MIZER (F 21 BRdh N 5t R R, B ViEXr+Asin (Bri/50000),
i=1,2,...50000, Xr=1.56, 4=0; V ~N (0,1) (RMF5 2). MAFRMEREZS], D: 2K (1.2)
MEs 20 A G WA, T=4.5620 4>, N=2902)
Fig. 6.19 Results of experiment (16) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model V# is equal to Xr+Asin (Bxi/50000), i=1, 2,...50000 (Xr=1.56, A=0) and V' ~N (0,1) (i.e. signal
2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with Eq.

(1.2), 2): regressed with Eq. (5.1) , with 7=4.5620 unit and Ny=2902)
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K620 A5 (17) MR (B 2.1 BMh N 5 R R, AR Vi=Xr+Asin (Bri/50000),
i=1,2,...50000, Xr=1.56, A=1,B=1; V ~N (0,1) (BME5 2). MHEFFEREIELSH, 1D: A

(1.2) fl&: 2): A (5.1) #E, 7=2.8304 1>, Ny=802)

Fig. 6.20 Results of experiment (17) (Analysing results of N vures # for the model in Fig. 2.1 (in the

model Vit is equal to Xr+Asin (Bri/50000), i=1, 2,...50000 (Xr=1.56, A=1, B=1) and V' ~N (0,1) (i.e.

signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=2.8304 unit and Ny=802)
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K621 W36 (18) MgER (B 2.1 #BF N 5 156K, AT Vi=Xr+Asin (Bri/50000),
i=1,2,...50000, Xr=1.56, A=1,B=5; V ~N (0,1) (AM5'5 2). EHRFEMERLE, D A=K
(1.2) s 2): 23 (5.1 UG, T=15.8487 1>, No=727)

Fig. 6.21 Results of experiment (18) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model V't is equal to Xr+Asin (Bzi/50000), i=1, 2,...50000 (Xr=1.56, A=1, B=5) and V'~N (0,1) (i.e.
signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=15.8487 unit and Ny=727)
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K 6.22 W5 (19) MgEE (B 2.1 B N 5 ¢ IR, BIEF Vi=Xr+Asin (Bri/50000),
i=1,2,...50000, Xr=1.56, A=2,B=1; V ~N (0,1) (AM5'5 2). EHRFEMERLSE, 1D A=K
(1.2) s 2): 2 (5.1 G, T=2.8939 1, Ng=358)

Fig. 6.22 Results of experiment (19) (Analysing results of N vures # for the model in Fig. 2.1 (in the
model V't is equal to Xr+Asin (Bzi/50000), i=1, 2,...50000 (Xr=1.56, A=2, B=1) and V'~N (0,1) (i.e.
signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=2.8939unit and N;=358)
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(1.2) #Wh#s 2): 23 (5.1 G, 7=32.3943 4>, No=350)

Fig. 6.23 Results of experiment (20) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model ¥t is equal to Xr+A4sin (Bxi/50000), i=1, 2,...50000 (Xr=1.56, A=2, B=5) and V' ~N (0,1) (i.e.
signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=32.3943 unit and Ny=350)
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i=1,2,...50000, Xr=1.62, 4=0; ¥ ~N (0,1 (BIMf55 2). fEHFAFREHLS], 1. A (1.2)
e 2 AR (5D UG, 7=4.0255 1, No=2786)

Fig. 6.24 Results of experiment (21) (Analysing results of N vures # for the model in Fig. 2.1 (in the
model Vi is equal to Xr+Asin (Bri/50000), i=1, 2,...50000 (Xr=1.62, A=0) and V' ~N (0,1) (i.e. signal
2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with Eq.

(1.2), 2): regressed with Eq. (5.1) , with 7=4.0255 unit and N;=2786)
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i=1,2,...50000, Xr=1.62, A=1,B=1; V ~N (0,1) (M55 2>, fEHRFEMEILS, D: A
(1.2) ;& 2): Ak 5. WG, 1=2.5991 1, Np=686)

Fig. 6.25 Results of experiment (22) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model V2 is equal to Xr+Asin (Bxi/50000), i=1, 2,...50000 (X=1.62, A=1, B=1) and V' ~N (0,1) (i.e.
signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=2.5991 unit and Ny=686)
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i=1,2,...50000, Xr=1.62, A=1,B=5; V ~N (0,1) (M55 2>, fEARFEMEIESSH, D: AR
(1.2) s 2): 23 (5.1 UG, T=15.3441 >, No=715)

Fig. 6.26 Results of experiment (23) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model ¥z is equal to Xr+Asin (Bzi/50000), i=1, 2,...50000 (Xr=1.62, A=1, B=5) and V'~N (0,1) (i.e.
signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=15.3441 unit and Ny=715)
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i=1,2,...50000, Xr=1.62, 4=2,B=1; V ~N (0,1) (M55 2). fEHRFEMEILS, D: A
(1.2) s 2): 23l (5.1 G, T=2.7891 1, Ng=294)

Fig. 6.27 Results of experiment (24) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model V2 is equal to Xr+Asin (Bxi/50000), i=1, 2,...50000 (X=1.62, 4=2, B=1) and V' ~N (0,1) (i.e.
signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=2.7891 unit and Ny=294)
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6.28 IIR (255 R (E 2.1 A N 5 1 PR, A Vi=Xr+Asin (Bri/50000), i=1,2,...50000,
Xr=1.62, 4=2,B=5; V ~N (0,1 (BI&E5 2). R FEMFRESRELZS, 1D: 25 (1.2) ME; 2):
AR (5.1 WE, 7=32.3178 4>, N=343)

Fig. 6.28 Results of experiment (25) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model V2 is equal to Xr+Asin (Bxi/50000), i=1, 2,...50000 (X=1.62, A=2, B=5) and V' ~N (0,1) (i.e.
signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=32.3178 unit and Ny=343)
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Xr=1.74, 4=0; V ~N 0,1) (RMF*5 20, MEHFRFMEREZS], D: 220 (1.2) 86 2): &
X (5.1 B4, T=3.1185 /1>, Ng=2414)

Fig. 6.29 Results of experiment (26) (Analysing results of N vures # for the model in Fig. 2.1 (in the
model Vi is equal to Xr+Asin (Bzi/50000), i=1, 2,...50000 (Xr=1.74, A=0) and V' ~N (0,1) (i.e. signal
2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with Eq.

(1.2), 2): regressed with Eq. (5.1) , with 7=3.1185 unit and Ny=2414)
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6.30 IR 27 R (E 2.1 AR N 5 PR, BRI Vi=Xr+Asin (Bri/50000), i=1,2,...50000,
Xr=1.74, 4=1,B=1; V ~N (0,1 (BME5 2). EHFEMFRESRELS], 1D: A (1.2) ME; 2):
AR (5.1 WG, T=2.2683 1, Ng=451)

Fig. 6.30 Results of experiment (27) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model ¥z is equal to Xr+Asin (Bzi/50000), i=1, 2,...50000 (Xr=1.74, A=1, B=1) and V' ~N (0,1) (i.e.
signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=2.2683 unit and No=451)
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Xr=1.74, 4=1,B=5; V ~N (0,1 (A& 2). EHFEMFRESREZS], 1D: A (1.2) ME; 2):
AR (5.1 WE, T=14.6182 4>, Ny=681)

Fig. 6.31 Results of experiment (28) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model ¥z is equal to Xr+Asin (Bzi/50000), i=1, 2,...50000 (Xr=1.74, A=1, B=5) and V~N (0,1) (i.e.
signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=14.6182 unit and Ny=681)
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Xr=1.74, 4=2,B=1; V ~N (0,1) (BI&E5 2). R FEMFRESRELZS, 1D: 25 (1.2) ME; 2):
A (5.1 WA, T=2.4769 1, No=195)

Fig. 6.32 Results of experiment (29) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model V2 is equal to Xr+Asin (Bxi/50000), i=1, 2,...50000 (Xr=1.74, A=2, B=1) and V' ~N (0,1) (i.e.
signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=2.4769 unit and Ny=195)
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6.33 IR (30 R (E 2.1 AR N 5 PR, A Vi=Xr+Asin (Bri/50000), i=1,2,...50000,
Xr=1.74, A=2,B=5; V ~N (0,1) (BIMf55 20, R FEFREGELS], 1D 230 (1.2) UE; 2):
A3 (5.1 WA, T=31.1858 4>, No=339)

Fig. 6.33 Results of experiment (30) (Analysing results of N vures ¢ for the model in Fig. 2.1 (in the
model V2 is equal to Xr+Asin (Bxi/50000), i=1, 2,...50000 (Xr=1.74, A4=2, B=5) and V' ~N (0,1) (i.e.
signal 2). 1) and 2) show the same data plotted with different values on the axes; 1): regressed with

Eq. (1.2), 2): regressed with Eq. (5.1) , with 7=31.1858 unit and Ny=339)
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#£ 6.4 6.19-K 633 ESH 5T 2)

Table 6.4 List of fitting coefficients for Fig. 6.19-Fig. 6.33 (for signals 2)

P

o vt Ny  Thnit K C/T  Ruevui’ @ b Riy’
(16> 1.56 2902 4.5620  0.9803  1.0628 0.9940 34135 0.0835 0.9860
an 1.56+sin(w) 802 2.8304 1.0059  1.0606 0.9826 2.8066 0.1324  0.9334
(18)  L56+sin(5w) 727  15.8487 0.4489 0.1798 09151 20413 00133  0.4557
QL)) 1.56+2sin(w) 358 2.8939  0.8599  0.9583 0.9627 2.2961  0.1022  0.8442
20 1.56+2sin(5w) 350 323943  0.4769  0.1066 0.9390 1.7586  0.0136  0.4751
21 1.62 2786 4.0255  1.0016 1.0814 09918  3.4041  0.0957  0.9828
22) 1.62+sin(w) 686 2.5991 0.9612  1.0415 0.9778 2.7017  0.1354  0.9203
23 1.62+sin(5w) 715 153441 04316 0.1877 0.9181 2.0606 0.0123  0.4801
24) 1.62+2sin(w) 294 2.7891 0.8772  0.9949 0.9712 22836 0.1126 09104
(25) 1.62+2sin(5w) 343 32.3178 0.4797  0.1180 0.9263 1.8260 0.0140  0.5169
(26) 1.74 2414 3.1185 1.0855  1.1257 0.9888 3.3870  0.1345  0.9800
27) 1.74+sin(w) 451 2.2683 0.9860  1.0467 0.9701 2.5034 0.1559 0.8845
(28)  1.74+sin(5w) 681  14.6182 04779 02489 09412 21211  0.0145 0.5480
(29) 1.74+2sin(w) 195 24769  0.8612  0.9604 0.9735 2.0983  0.1278  0.9273
(30) 1.74+2sin(5w) 339 31.1858  0.4330  0.0964 0.8946 1.7742  0.0126  0.4915
05 - V= 27370 + 0.0126
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Fig. 6.34 Relationship of b with 1/T for the above 15 experiments
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Fig. 7.1 The sand-dust storm occurrences and duration times
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Annual Mean TOMS Aerosol Index (1981-1984)

QONQ%D

50

LAT.(N)
8

30

70 80 90 100 110 120 130 140
LONG.(E)

Annual Mean TOMS Aerosol Index(1986-1989)

LAT.(N)

70 80 90 100 110 120 130 140
LONG.(E)

Annual Mean TOMS Aerosol Index (1997-2000)

60

70 80 20 100 110 120 130 140
LONG.(E)

K 7.2 EEBSERIEE (AD (EFakgR 0.2) B

Fig. 7.2 The annual mean TOMsAerosol Index (Al), the contour interval is 0.2
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Fig. 7.3 The annual mean sea - level pressure (the interval is 2 hpa)
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7.3 ERE55h

e 1958-1978 4, FHFERPICHKE| 299 RIPAE, HTHFFEm A K
154.2min. & 7.5 it 299 ANMRREE EME R A, RS TRR T ¢ AN N
Ig(N)=a-bt {4, Ferb i) b 4859 0.1723 hr't, A AH S48 %L R,4% =0.970 >0.95. K=0.9668
Al C/T=0.9818 kit 1. hithfE 1979-2000 4, FHZ RFUCTHS 283 kb5, H
SIS FFELI ] y 188.7min. [ 7.6 Sy 283 ANRREEI [AME K0 AT, FRELI TR TF ¢ 1A
N AR Ig(N)=a-bt 14, b {H )y 0.1280 hr't, A AH A8 5L R,,/7 =0.989 >0.95. K=
0.9895 f11 C/T = 1.0184 th#iT 1. i & 0.7<K<1.3, H. Ry >0.95,K kil A hibab
FRPE ] BRI b AE 5B BOTP I AR R BE K —— X, ARG
Beyb /b BRI (B KGR 193 Bl 5% b A 5200

#hith 1958-1978 FEFEZEM b {H (01723 WD), KT 1979-2000 £HEZFEM b 14

(0.1280n7) . Kk, X} 2hith 1958-2000 EFZYD LB RERGER/N. b 51040
TP AR 4 ) 3] 80 U T 1E AR e 1R v51,1958-1978 4F £ ith F2 2o b 42 T S4) 4 452 ) [
4 154.2min /T 2Rt 1979-2000 AR 2RV 240 28 3 FF 4L (5] (188.7min), b 1HS T %
WA — 3. RS Ehith 1958-2000 ¥b2h B KA IR TS, hith ARy b A B s
RGN, 2R B E i b ik N L

7.7 sEHapk 1958-1978 FybAN RN A RAR A, & 7.8 s kik 1979-2000
FEVD A TR ] R A, B 7.9 23 L I 56 Mt 1958-1978 Eyb 4 BRRLERT
A BRI, 1B 7.10 B & R 56 il 1979-2000 4F Vb R EF AL A RN G .
7.1 9t MR AN EE 4 R 56 3 1958-1978 4E Al 1979-2000 FFEZE Vb A R 4L [A]
ZBAII b AE T Nov K C/T F1 Rypfe W LUK 1958-1978 4E (1) b A5 35 K%t i
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B R -3y i AN E ), A A 78 3 DX 9D 24 3 B XG0 K (A RV = 3y DB A U
LZDP

(1) Yanchi 1958-1978 ( Spring )

lg (N) =2.5190 - 0.1723 t
Ryt = 0.9702

t/ hour

(2 ) Yanchi 1958-1978 ( Spring )

N/No=exp (- (t/T/0.09818) *%)
Ryeibunt” = 0. 9962

“In(N/No))

(

2 -5 -1 05 0 05 1 L5 2
In(t/T)

K 7.5 1958-1978 £ #hith FF=vb A2 B Rkt (8] R AT (A AR BIRZE], 100 Ig(N)=a-bt
A (LASD); 2): N=Ngexp(—(#/C) Y& (Weibull 734i) ,7=154.2 min  Ng= 299)
Fig. 7.5 Cumulative distribution of the duration time for the spring sand-dust storms data in Yanchi for
1958-1978 ( Figures show the same data plotted with different values on the axes; 1): regressed with

Ig(N)=a-bt, 2): regressed with N=Noexp(—(t/C)*) , T=154.2 min, Ny= 299)
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3T (1) Yanchi 1979-2000 ( Spring )
2.5 Ty lg (N) =2.3983 - 0.1280 t
Ry = 0.9890
2 |-
=
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95 - ( 2 ) Yanchi 1979-2000 ( Spring )
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Ryeipunr” = 0.9979
1.5
= L r
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=
L 0r
=
-0.5
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-1.5
-2 -1 0 1 2 3
In(t/T)

7.6 1979-2000 < #hith FZ=Y 2 BRI [ R A (R AR BE 2], 10 Ig(N)=a-br
LA (LASD); 2): N=Ngexp(—(/C) )#h& (Weibull /34i) , 7=188.7 min, Ng=283)
Fig. 7.6 Cumulative distribution of the duration time for the spring sand-dust storms data in Yanchi for
1979-2000 ( Figures show the same data plotted with different values on the axes; 1): regressed with

Ig(N)=a-bt, 2): regressed with N=Noexp(—(¢/C)*) , T=188.7 min and Ny= 283)
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(1) Yulin 1958-1978 ( Spring )

lg (N) =2.3237 - 0.1644 t
Ry’ = 0.9595

t / hour

(2) Yulin 1958-1978 ( Spring )

N/ No=exp (- (t/T/0.8884) ")
Rweibqu =0.9916

n(-In(N/No))

In(t/T)

7.7 1958-1978 fEH R FZ DR BRI ) R A (R IR BE 221, 10 Ig(N)=a-br
A (LASD); 2): N=Nexp(—(/C) Y& (Weibull 7345) , 7=139.1 min, No= 222)
Fig. 7.7 Cumulative distribution of the duration time for the spring sand-dust storms datain Yulin for
1958-1978 ( Figures show the same data plotted with different values on the axes; 1): regressed with
Ig(N)=a-bt, 2): regressed with N=Noexp(—(¢/C)*) , T=139.1 min and No= 222)
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1.6 | (1) Yulin 1979-2000 ( Spring )

lg (N) = 1.7346 - 0.1047 t
Ry = 0.9908

t/ hour

(2 ) Yulin 1979-2000 ( Spring )

N/ Np=exp (- (t/T/1.1116) ")
Rueiburt® = 0.9954 -

“In(N/No))

In

In(t/T)

7.8 1979-2000 MK F T2 B R ES [A) R Al CREF AR RO B 221, 10 Ig(N)=a-br
WA (LASD); 2): N=Noexp(—(¢/C) Y& (Weibull 4345) , T=285.9 min, No= 48)
Fig. 7.8 Cumulative distribution of the duration time for the spring sand-dust storms datain Yulin for
1979-2000 ( Figures show the same data plotted with different values on the axes; 1): regressed with
Ig(N)=a-bt, 2): regressed with N=Noexp(—(¢/C)*) , T=285.9min and No= 48)
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(1) Loess Plateau 1958-1978 ( Spring )

4 -
3.5 lg (N) =3.5785 - 0.1714 t
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25 F
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- 2 r
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1r N
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5] 7.9 1958-1978 43 -+ i JRH Z= Vb AR R4 SN A) ZRAR > An (] R RE O HE 22461, 1D+ Ig(N)=a-bt
LA (LASD); 2): N=Nexp(—(#/C) )& (Weibull 434i) , T= 115.7min, No= 4994)
Fig. 7.9 Cumulative distribution of the duration time for the spring sand-dust storms data in the Loess
Plateau for 1958-1978 ( Figures show the same data plotted with different values on the axes; 1):
regressed with Ig(N)=a-bt, 2): regressed with N=Ngexp(—(#/C)X) , T=115.7 min and No= 4994)
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(1) Loess Plateau 1979-2000 ( Spring )

3k lg (N) =3.1776 - 0. 1446 t
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Kl 7.10 1979-2000 4 3% -t 5 i B =D A FR R AR [A] RAR A (S FH FERE I EER 2], D:
Ig(N)=a-bt #l& (LASD); 2): N=Npexp(—(t/C) )4 (Weibull 434i) , T=156.7 min, No= 1707)
Fig. 7.10 Cumulative distribution of the duration time for the spring sand-dust storms data in the L oess

Plateau for 1979-2000 ( Figures show the same data plotted with different values on the axes; 1):

regressed with Ig(N)=a-bt, 2): regressed with N=Noexp(—(#/C)X) , T=156.7 min and Ng= 1707)
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7.1 thih. KARRITE L E R 1958-1978 £E A 1979-2000 E# Vb A2 BRI F) R A (1 B 4L
B30
Table 7.1 Comparing the characters of sand-dusts storms duration time distribution of the spring of

1958-1978 and 1979-2000 for Yanchi, Yulin and the L oess Plateau

it fiAk RN
YRV Ny 1958-1978 299 222 4994
1979-2000 283 48 1707
PRI T (min) 1958-1978 154.2 139.1 115.7
1979-2000 188.7 2859 156.7
% 1958-1978 0.9668 0.8169 0.7617
1979-2000 0.9895 1.2528 0.8923
o 1958-1978 0.9818 0.8884 0.8053
1979-2000 1.0184 1.1116 0.9380
b(hrY 1958-1978 0.1723 0.1644 0.1714
1979-2000 0.1280 0.1047 0.1446
Rusi 1958-1978 0.9702 0.9595 0.9867
1979-2000 0.9890 0.9908 0.9961

LAT.

102 104 106 108 110 112 114
LONG.

K 7.00 PR vb R R A T N AR N 40 (A B/l 3N

Fig. 7.11 Distribution of increased stations and decreased stations for mean sand-dust storm duration

time 7 (A: Decreased station; V': Increased station)
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% 7.2 5 JR 56 uf 1958-1978 4l 1979-2000 FEFHFEZ= Vb 21 ~F M FR 4L [A]

Table 7.2 Mean sand-dust storms duration times in spring of 1958-1978 and 1979-2000 for 56 stations

of the Loess Plateau

]1958*1978

]1979*2000

]1958*1978

]1979*2000

s it (min) (min) 7 s it (min) (min) 7
1 I8 272 214 5.9 29 it 154.2 188.7 345
2 HE 110.2 140.3 302 30 e 149.8 240.1 90.3
3 [iilex 40.4 575 17.1 31 il 130.9 192.8 61.9
4 g 1153 0.0 -115.3 32 2235 136.4 197.1 60.6
5 KA 1015 107.0 55 33 UL 195.0 455 -1495
6 =M 53.7 745 20.7 34 K 208.3 115.8 -92.5
7 P 80.7 121.9 41.2 35 B~ 226.2 152.3 -739
8 farh 209.3 71.8 -137.6 36 IR 107.5 184.5 76.9
9 M 5 146.2 138.6 7.6 37 GV 111.8 157.7 45.9
10 M 167.3 1146 -52.7 38 ] J5E 1145 138.9 24.4
11 =T 1755 209.7 34.2 39 HE 183.8 199.0 15.3
12 TR 2041 2376 335 40 % 117.7 247.4 129.7
13 WEERE 1114 222.9 1115 41 BB 303.3 265.9 -37.4
14 w3k 726 67.2 53 42 ik 156.1 3117 155.5
15 MRS 90.0 78.4 117 43 i &y 113.9 253.3 139.3
16 HE 161.1 191.7 306 a4 Kin 54.5 153.2 98.6
17 PNG 109.6 1225 12.8 45 i 118.1 162.9 44.9
18 L) 107.9 93.2 -14.7 46 AR 153.1 188.1 35.0
19 LY 1417 131.9 -9.8 47 PHIEEL 1543 1486 5.7
20 WO 1419 190.0 48.1 48 ) 167.6 407.6 240.0
21 N 140.4 198.3 57.9 49 Tz 146.1 85.0 611
22 ] 1105 172.9 62.4 50 LEEZ 198.8 265.0 66.3
23 Eoll 62.3 86.0 237 51 KK 50.7 62.2 11.5
24 fin 139.1 285.9 146.7 52 HAG 180.6 178.0 -2.6
25 Bk S 92.9 483 -44.6 53 KT 0.0 83.7 83.7
26 »% 332.2 469.3 137.1 54 75 % 188.6 295.3 106.7
27 J&F 192.4 141.9 -50.5 55 =Mk 1025 0.0 -102.5
28 T 192.4 150.3 -42.1 56 M 83.6 193.0 109.4

7.4 it 5it1ie
LR HTER, B S 1958-2000 SEybiEAT K. VWABRBUR T IE, X534
HATAINIR—2. M LASD HEWryDP B AT LS LASD 1) o {3 (Bib A 513

FPEEISIA] T 2K, Bk A BB 1. RIS A 3R B st sl 1958-1978
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FRBFDRRIAET 1979-2000 FEFHI BT IEL, (XTI b {8 (1/T)
BRIDEAINE . WH YD EACINE” A b A R D XA AT T
AP EARIGIR, 2 FE— MR RFOR R I HRILR . “ W R Es
“CUPBAINE” XAV BB TR R AR .. Tz 28 EAET
i 5 B I 7 b SRS L BEORSR AR, (EE X o e m B i, ST PR
BAPEALTT W R R RS WA R S d W] BLE N AR AR
1, eI RMAE R EEAAHPRIE, B R EACDEAT K7 M CEXS
BRI Vb A2 B BORLI BN (R B 3 i o 58 [ X R R B B R v 2 % BRI
AP, A B,

AL 3 M T ER AR AR LR B v JRURE AR, 1958-2000 FE 7028 B2 R {E KU
Py, YA . B S AR A BN SR Bl 3 BUSR XGE 2 A 1 B S
IR BRI BER AR AR T R R E R ) kA A5 E B 2. 1 Fri R, i 1958-2000
R L RV AR B RS N e 5 R A B, I XA I
W7 LA I E XD BRI BR . B ARSI ZE TR TR I
IR FIRAE RIE ARSI B, 1145 B S AR AR, 3 AR
DA M R SCRF BRI R . R Bk b R s L m gt AT e i, e
BAPEALDT N REFEREE, BB, ERXAMERERT DAY SR,
EA P TR YT

H AT ID A et 3D I R e B — s RE L B RARAREL, XAl BAT — %€
ifEmnE o BB MR LASD 1) b (HEID A Fe PRI RFEET 8] T ) DAy L3t ib
BEALITE R TR RS JE .
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8 &5t

ARSCUASE L JFE A, X LASD (BRyb AN 2 K Ak 5 Fe 4 it (A 2« IgN=a-bt,
N AFFEERT IR T ¢ (0 R ZRIRBO BT T IR N BB T8, K I LASD BAL I 244
H R LASD JFEEE BT T V0B X Vb A B IR 500 o

LASD fi F i V#3853 Hr SEBrib AR B BB R I — AN, 1R R A 5
R OTEVD A 2 (A R AFLE (B T 3t T AHE S LASD, LASD ) b {H BBV 42 2 ]
ERGE PRI . SO LASD WFARIHT AR /& (1) KB LASD BOrERbA 2
B KIS (B AR A . (2) W AR BRFFEEIN A R (BRI N 5 ¢ CR) W
A LU AR AL 2RI A . N=Noexp(—(t/C)¥) (Weibull 434, K Fil C NILAHE
No NIPAR BB T N=Noexp(—/T) (K L1, C HCFIVPRRFFLLE ) T (1HEIR
Weibull 734i), XM EAME, X LASD #EZE X, Ho N=Noexp(—(t/C)¥)
Gt ERCR BT, TT AR BESE R FIWT LASD BOLII A, B K AHAE 1 MR, A
ARE A 0.7<K<1.3 (3L I LASD RLiE 7 B —AN 4 B IgN=a-bt & N 5 ¢
IFEA S FH DGR ECBUR, A SCIN=0.95, X PN SFAF-E AE — e i) DL AR b 2B R B XU
UTAUASBERS [H ARG ”), N=Noexp(—t/T) XFELSEEAT, SHEORSZID R R IKEIBRE], 7%
GitE (PRI AR BRI ] T RS AR Z AU Nod, 7E LASD 1 b fHIHHE %
ZOR, BVETTE b AH, FTUAEBREA /T RRZBEBMR CACE 7.11 AN UT &
M EAC b 10— M1 1) (3) ACIKHE LASD JEH b “LASD [ b {HFEVD 42 FB1ME
RO R REIG 7 BB R, HEBTD AL AT DUS LASD H1f b BBV, i o4 sk
TR A R ORE, ZHEWIE R T ENIE . X SERIb AR R BORM AT, B A R [E]
— MNP FTRIBETT DUR I 1958 - 2000 4F 3% 15 RV A BBEAR %, AT DU IR
TR E VB HARY K o IXANGE R U [ 55 R HE B A B TR AT SE I A
SN T 2%,

ASCEERNT LASD [HEAEHT T, X LASD MM AMAEFAT b 510408
BIE R Ve RETER R X LASD #E— 2N, MEBERSL T b5 Ve g7
RIHEA AT, RWRASFH—BHAKNE. b 5 Ve MERLRTREA BT
L, VDRI RS TR AR AR R b A F R AR TR B 2.1 fs 1%
PR, YD B A XGE M AR, LASD HIBEARHI 78 352 LLZ AR A g B Rt HEAT 1)
L b5 Vi MERRR, TRATHE B A
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