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Abstract: Based on the daily data sets of 17 meteorological factors during the period of 1954-2005 for 60 gauge
stations distributed over Gansu Province of China and the corresponding dust storm records, the dust storm
probabilities related to different classes of each factor have been calculated and analyzed. On the basis of the
analysis, a meteorological descriptor quantifying the daily dust storm happening probability for each station,
which is referred to as the dust storm occurrence probability index (DSOP!), has been effectively established.
According to the statistical characteristics of DSOPI for each station, afeasible judging criterion for adust storm
event, which can greatly contribute to forecasting dust storms and filling up the unavailable historic dust storm
records, has been determined. The average daily dust storm probability related to each factor on the dust storm
day has been specially analyzed for @l the stations, indicating that, generally, the more significant one factor’s
influence on dust storms, the greater its contribution to them; each factor’s contribution greatly varies from place
to place; among all the involved 17 factors, the maximum and mean wind speeds, the maximum-speed wind di-
rection, the sunny hours, evaporation, the mean and smallest relative humidity, the lowest surface air pressure
and the vapor pressure contribute to dust storm events in Gansu Province most grestly in order.
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Figure 1. The selected 60 gauge stations' positions (the two lines
divide Gansu Provinceinto threeregions: Northwest Gansu,
Southeast Gansu and Middle Gansu). The shaded areaisthe

Northeast corner of the Qinghai-Xizang Plateau
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Figure 2. Thedifference (%) of the mean dust storm happening
probability descriptor between the spring dust storm and non-dust
storm daysfor each gauge station in Gansu Province of China. The

shaded areaisthe Qinghai-Xizang Plateau’s North-East corner
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Table 1. The number of available gauge stations for each meteor ological factor, and the minimum, maximum and aver age differences of the
dust storm happening probability associated to each factor between the dust storm and non-dust storm daysin spring, and the corresponding

standard deviation of the differencefor all the available stations
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Figure 3. (a) Efficiency of the judging criterion for spring daily dust storm occurrence based upon the dust storm happening probability de-
scriptor for each gauge station in Gansu Province of China. The shaded area isthe Qinghai-Xizang Plateau’s North-East corner; (b) Thefrac-
tion of thewhole province with correct judgment by thiscriterion for each spring day during the period of March 1, 1954 to May 31, 2005
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Figure 4. The correlation coefficient distribution between the
spring dust storm frequency and the accumulated dust storm hap-
pening probability descriptor for all spring dust storm days over
Gansu Province of China. The shaded area isthe Qinghai-Xizang
Plateau’s North-East corner
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Figure5. Theyearly variation of the similarity coefficients between
the spatial distributions of the spring dust storm frequency and the
accumulated dust storm happening probability descriptorsfor all
spring dust storm days over Gansu Province of China
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Table 2. The minimum, maximum and aver age of the mean dust storm happening probability associated to each meteorological factor and
the mean probability index on the spring dust storm day, and their corresponding standard deviationsfor all the available gauge stations
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261 268 268 34 392 284 286
27 277 279 32 447 273 275 275 422 396

21.28 1349 1355 1372 2144 208
284 443 376

Table 3. The strong-weak (large-small) ordersof theinvolved 17 meteorological factors according to their averaged associationsto the dust
storm event and their averaged impacting significances on the spring dust storm over Gansu, China

& 3 7 MEREMNHREDEROTHIRKIZE T8 (3R SFRBKED)

T 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

MC(Xn) FWS WS WD SH ERH SRH LP VP HT T LT RO0820 R2020 P R2008 HP

MF(Xn) FWS WS WD SH E LP RH SRH VP LT HT HP T P R0820 R2020 R2008
Copyright © 2011 Hanspub AG
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Table4. The averages (A) and standar d deviations (D) of the mean dust storm happening probability associated to each meteorological factor
and the mean probability descriptor on the spring dust storm day for all the available gauge stations (numbered by m) in Northwest, Middle

and South Gansu of China

® 4 DERASEERERANTHDRREEHE AEERSVLROXKER URPHTEEERERRY T PBAEHE=1

REFRARBE (M )BT EEA) FIFREE (D)

Xn P HP LP WS FWS RH VP SRH R2008 R0820 R2020 E SH T HT LT WD PIAl

m 8 8 8 8 6 8 8 8 8 8 8 8 8 8 8 8 8 8
[iife i A 552 423 513 1581 1952 591 572 570 540 553 551 727 917 568 574 566 477 774
D/A 046 045 046 055 026 051 048 052 052 052 053 051 054 050 050 049 0.67 0.53

m 12 12 12 12 8 12 12 12 12 12 12 12 12 12 12 12 10 12
i A 491 367 481 1207 1844 509 497 502 482 506 505 550 7.60 510 514 513 615 6.63
D/A 075 086 073 081 08 071 070 072 074 072 073 077 075 069 070 071 103 0.86

m 40 28 28 40 13 40 40 40 40 40 40 40 40 40 40 40 15 40
ZREETR A 142 164 176 351 569 209 188 213 139 139 140 202 179 159 160 159 3.09 210
D/A 077 069 082 084 080 062 069 062 084 084 083 069 082 077 075 075 0.78 0.80

BA L, #PEsE T ER SR RNRBRE A
FoAh R SC g B VD AR BRI GRS A A B
55U A B BRI E O] I 35 FRO 5 R0 i P HE PP AE 45 X
SRR R — 1, SCH AR —Tm, ZEAN,
HRTR] ) — [ 3 A B A 30 <2 G v 10 ]G 1 FH P o
SE s TSR] K — T8 JU) 2 DT R AN TR X B L A2
AR BIANZE B IR

35 HEZZ:xivARIWTTsER N

WIHT AR, BRASCHTIRR) 17 N BRI, mibA
FRMEREAMRE, PrikERA TR T ERIED DR
RARRRFM, Nk, GBS EEZNI AR
TS R AE N FHSIASH PO, BIEuEH
5 i EER AR R AR AV AR B R AT R

Hi.j) Hii)

PIO; ; = Z F (Xn)<1_ R (Xn)) Z F (Xn)

L) )
=2.F (X)L (%)) 2 R (%)

MR A A BL R ST 2 N BRI A R 1)
SRR K POy TEVD A B H R AT 1B PI0AL;,
M PIOAL 5 PIAL BB AT AL E A plrids E = R 24
T, XEEETIE 1 — (PIOAL + PIAL)M N H:
BEFEXV LRI AR, LN PIO:

PIO, ; =1-(PIOAL +PIAL,)

(12)

(13)

K 6 grth PIOfEHIN B B A . PIO7EH N
PG ERECR, FEH R XEUN, W TR ERIE AL
PAA T RAL H IR BT R BRI IR, Realx e
VHERT F XA R, SRS AW IR R
FEE AT MR 2 XY B B R AR A R

Copyright © 2011 Hanspub

ek, PIO; I/ MA 0.83%f7 T B 76 (56092, 35°N,
104.65°E), #x KAH 29.96%f T )5 (52679, 37.92°N,
101.67°E), XN 12.98%, HrifEZ A 7.04%, 60
AN 334 PIO < 15%, WHIEtEEmE, PO
Wik R 5 HIHTIE ERELA N ZE S
o 2R FEAIK 7 18] B AR L) 22 2 DA B 2 2 S5 00T 51 ) AH
KIRERI 2B PIE, Hha 8 MERMMURECK
NTF 07, IBAF ANERWEOS L E, 9NEERKY
BIMCREETE 02 L b, HE— DUl BT ik B A S0 2
S H N AV R RO T

4. INEE

AR H R 60 ANlnG 1954~2005 4 (7] 52
17 MR BRI T AR KNG 24 7 % R A3
K, LT RAEFHIBIE P AR R AT REM SR
e, JrHE g BB H D R R R R AR H
i, RTHRID 2 FEANSEAR 7 50 BORMR AL T — B2

TR 20 B AR (R AR AN ST R BT T e PR AR A
BE— B AbF . TFERI T, SRR

1) W BRI T A R NFEG I 7 R AR
11 5 KB R S5 /ML 2 ZE R0 N B 3 b 2 (1 5 M i
Fe g — IR R SRS A E 5

2) DA RMSMSEE MR, W& H ST
A RER BRI R TR AR AT E 5, B
1545 SRR AT RO FAE A N Vb A R A AT R 5

3) IKHEI TR AT REM: 2 B LIS H hx
AEPRT, AT ST T RE B A TE v A AR LR K
FH 5

4) Fridk 17 DEFR I H IR D A 21 O R
T
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Figure 6. The other factors' contribution to the spring daily dust storm occurrence over Gansu Province of China. The shaded areaisthe
Qinghai-Xizang Plateau’s North-East corner
6. HREREERMNVEKEHNTRERE PIOGIRESTRERESRFILR)

Table 5. The similarity coefficients Sim(X,,) between the aver age distributions of each meteorological factor and the dust storm frequency and
the absolute correlation coefficients MAR(X,) between the factor and the frequency averaged over Gansu Province of China

%5 HRALSEPHSKERSDORGENALRE SmX)ARERESIAFFIERXEE NS EFHE MARX,)

Xn P HP LP WS  FWS RH VP SRH R2008 R0820 R2020 E SH T HT LT
Sim(X,) 070 070 070 070 -017 057 058 051 0.34 0.37 0.35 081 075 072 073 051
MAR(X,) 016 028 027 035 0.43 0.2 023 013 0.12 0.11 0.14 025 015 0.2 017 021

5) Frik 17 NERT, SWARRERBRA. HXl
g SN PR bes i NGRS -5 Wl - oA
WL OKUE RO RER A H R AR AR
MPE S R/ PAIRHERE . HfR R BLROKIRE

6) —fMmE, ER G RRIRBAEMA, H
XD A A 1A R M 5 P B

7) B, BEFR S ERN SRR IO 5
SN i R 2> Bl P A R T A AR AR ORI AR 1o

8) AR SRR FRIRFL L L0 J5 & 52
S8 E HE AL 25 X B B A AR R A — i, SO AR —
I, EF NN, MIFEN— 0 ER A SRS
W45 ' FH BT O » T AN R P — T DU 52 U1 BT AN [ X 4k
HORE, ARSIV RAEIREAN 72 Bk, X — REAR .

5. Bt

K TARS 3 H 5% SRR 7T R R RI(973 it
L, WSS . 2009CB421402). ¥+ A MEAR L
B A S S IO A (CE N K 2 R e AR AR
Wk 2% 9 L IiBi 4, DiHYw5: 223-860011) K& H 2 F
SIS EIH (REUS . 40975007) 3L A W B, fE
PR Y [R) IRt EC s LA B 42 1 2
Wo
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