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Estimation of the Effect Derived from Wind Erosion of Soil and Dust Emission in

Tianjin Suburbs on the Central District Based on WEPS Model

CHEN Li', HAN Ting-ting’, LI Tao®, JI Ya-gin’,BAI Zhi-peng’, WANG Bin*

(1. College of Urban and Environmental Science, Tianjin Normal University, Tianjin 300387, China; 2. College of Information
Technical Science, Nankai University, Tianjin 300071, China; 3. State Environmental Protection Key Laboratory of Urban Ambient
Air Particulate Matter Pollution and Control, College of Environmental Science and Engineering, Nankai University, Tianjin 300071,
China; 4. Tianjin Environmental Monitoring Centre, Tianjin 300191, China)

Abstract: Due to the lack of a prediction model for current wind erosion in China and the slow development for such models, this study
aims to predict the wind erosion of soil and the dust emission and develop a prediction model for wind erosion in Tianjin by investigating
the structure, parameter systems and the relationships among the parameter systems of the prediction models for wind erosion in typical
areas, using the U.S. wind erosion prediction system (WEPS) as reference. Based on the remote sensing technique and the test data,
a parameter system was established for the prediction model of wind erosion and dust emission, and a model was developed that was
suitable for the prediction of wind erosion and dust emission in Tianjin. Tianjin was divided into 11 080 blocks with a resolution of 1 x
1 km*, among which 7 778 dust emitting blocks were selected. The parameters of the blocks were localized, including longitude,
latitude, elevation and direction, etc.. The database files of blocks were localized, including wind file, climate file, soil file and
management file. The weps. run file was edited. Based on Microsoft Visualstudio 2008, secondary development was done using C + +
language, and the dust fluxes of 7 778 blocks were estimated, including creep and saltation fluxes, suspension fluxes and PM,, fluxes.
Based on the parameters of wind tunnel experiments in Inner Mongolia, the soil measurement data and climate data in suburbs of
Tianjin, the wind erosion module, wind erosion fluxes, dust emission release modulus and dust release fluxes were calculated for the
four seasons and the whole year in suburbs of Tianjin. In 2009, the total creep and saltation fluxes, suspension fluxes and PM,, fluxes
in the suburbs of Tianjin were 2. 54 x 10°t, 1.25 x 107 t and 9. 04 x 10° t, respectively, among which, the parts pointing to the central
district were 5. 61 x10° t, 2. 89 x 10° t and 2. 03 x 10° t, respectively.

Key words;: WEPS model; creep; saltation; suspension; PM,,; Tianjin

B R A RS R B S
R EERIRZ 5 i i WS EHA. 2011-09-05; EiTHEE: 2011-11-10
WKL E R S R el P SRR 2010008 BIEM 2000
TR R LK 40% ~ 80% , B+ KUk A FF A AR (e
&35 H (52XB1110)
Rz 1T BRI 25 A0 PV WREEARAE S AREEA RAT(1981 ~ ), Lo Wk U, SRRy ey K SO
YIE g5 PR , E-mail ; amychenlil981@ 126. com

J:JXU-EJ B/‘J?//I\/:Igéé%\ ?T}ﬁjw ~10] . %ﬁﬁﬂ:*‘/ﬁﬂﬂi‘é:’: # TR R A, E-mail ; jiyaqin@ nankai. edu. cn



2198 AN 5%

B 2% 33 %

BHIX , FZ (1) F(2) KRBT 8T #2e XUk iy
SG5%M, URERBRIX (FF) &K MET
PERREE A FHT0T A b AR 528 B i I B T XU )
FOME X R R R A AR, K
HETT 2002 AF KA TR YRR AT (CMB %) 4551 4%
B, 32 () 4 R AR 135 8 103,53 pgem
(39% ), ARSI 2 B AT U i 2 KU 2
ST BT A SR TS AR I BB R 2 —.
FEIIORE ) 7K ST ARG A8 e (R T 5 Pl 2 R e 2
(3 R IR TS S R A A B e R
PRI, St — 5 A0 ) o i R, A BRI
VA1 S5 AT 47 T B2 O VR A 2 XL ol AR U, -
Rl A & A R R SRS TR il R - (<) 50T
PR (MY | R R Y S EY ) Z R
FIEAER. ZERFSE 3Rk R KL i6 T, B2 % 18
(2 N A BEAE AR 1 PR 2R O 1 A 28 LR 19 A )
P AT P, e KUk R B e/ MR

KphFiid R 40 (WEPS) /2 38 B Al il 21 %
BERL2E R IF R AT ) — A 7E 22 1) A R Sk B g A
Al WEPS 51 AFAH LS, DABE R i IE N4 i, 7
AFRER SRR R AE A o T
IKIC BREFAR RO SE AR A AR, T
b 25° ~ 49° Z [H], FHB 43 Hb X a8 YT FE BT
AR K LA B PR TR DL MO 5 4%, a2
ARSI A RE ] | 45 b P S0 22 BIAR . R AL F4H
[ 2k By | S S . WEPS 1625 F 2 E 4T T
Iz W, 36 ARl 0K 55 [ 4 IX skl 43R 71 4
BATT, B AR AS BT HE S T H SR O E (A
Yy, R BR B X VR i AR BRAE S5 ) L BRI DL AE,
TR A A R A5 M AT TR Y X s R
WEPS #5RI7E R HL ) 0 FH AR 2.

AIFFEHET WEPS B8 f Al R HEE AR AN 7]
A A A TR] A 4 b ) 2 T Y
G225 T B A i 2 XU 2 X6 3 T 25 S A 4 )
M), A8 R RO 40 15 Y Y B P R R BT
it B PR . AR AR 1 A L N .
NZERF AR AR 5% 56 0 IRt 28 5 D 2 1
RIS SZ AR B DTRRE ; DN BR A A R BUA AT
R/ b 2 IR 3 | R ) HE R 1 A B i DR
AHIGE Ry i ] 1 R HE LA B R B IR B T
YRRt R

1 FARXERR
R AL A2 L BRUR LB, AR i 9 T8, b e

thr, PEREE AR . REETT A T-db 4 38°34 ~40°15'
ZIA] AR 2 116°43" ~ 118°194" 2 [A]. K Mt i o i £X
11.760. 26 km® , 5 38 & £ 291 290. 8 km, i+ £k
153 km, ffi K1 137. 48 km. K E T & B W Rk
KGR, RO, 2 IR 2 ) B 3, & 232
ST R AURIE ] AT AL X B 27 P9 R R
P AR A, 2R A RS 8 B 1R A 2
T i 2 XU A A, A B S v i 1000 ) Ao R < Y
FHE, KEAR—; BKRZ, AR, R
F,H R AR 12.3°C. 7 A i, AR
AIRTIR 26°C; 1 A fd®, A PRI -4°C. 4R
XK B R 550 ~ 680 mm , B ZEEIK 2 4R
Rk 5 1Y 80% . ASBFFEHE T N 75 X (W] 2R T 94 9]
At R R LOH) KA O IR X, XA (J
J& VT HER AREN B R IR DU KU
FHE T R ) RN RRIX.

2 MRFAEREEALE

2.1 Wk

AT HNF WEPS #5580 %F K AR X+ 398 KU FF
IR A R VEATAG L I3 D X A R .
WEPS & —A~Phad F B al | DL H A A48 [
A PRIRY W] DIASAULR A () 45 S 3 AR etk
BLAEPS WEPS R AL G54 %t 1 AN H PR
L1 AFERT . L ABREAER (7 AR
B R4 A B 2R 20 BR. 2 AR TR 5 45 A2 B[] P )
b FRMURE B (8 1) BB B S B ATURELRE B ) P A=
A EAAEY R A RARAR R B A
BE AR 25 B B AN AT pohtE 4 otk e % 4 1k
T 32 B b B 5 2 R A XU, 2R 10 m =ik H
TR HGEILF] 8 mes™' FAFTHELE <20 mm B, 752
BN BRI i R B0 AT A S 15 4 & A KU
R TR LT 25 ORI i 2 22 A8 1 2%
R 0B BEL 30 8 5 3 5 2 I 7 B L 97
VAR MRS 1) £ 3 2R S s TR, @ S
TET R AR R, LA T XU T A
TR AL,
2.2 HdEabr

R HH 2009 4F 7 H RKHE TM 38R (3% 15
m) $EAT L H A2 028 o il ek (K 5
M) MRl (A7 RRHE  VE AR B bR ) | BT
Hby (g e RE b B (B T B ) KR (TR T
A KEEGTYE MR RN Mo T R R
IR b A o B L ik b ) R A+



7 WRATSE . BT WEPS A58 AR X 138 XUt B A2 B b Co il IX T A 3 2199

Mo (ERmR ML TR PEML R ) ARAE K EET GIS Bon
F b R FH 2SR % 43 A R0 b 1 2 80 By £ v R B
FEA KT RB XK 43 A 11 0804~ P4 | F54~ A% 114
KA1 km, WL 1. G615 28 240 0 B S5k
7 778k,

B
- Ean
Ay —
K. e St
2F T
W
-
—
o S
e
-
. R
W R R
B Jhal s 4
W R
i T M
- . F K
. e
i O B
o

Bl1 XEWiF AEBSE
Fig. 1 Types of land use in Tianjin
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Table 1 Dust emission fluxes per block in Tianjin suburb an districts in 2009/t -hm =2
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Table 3 Dust emission fluxes pointing to the central area and the total dust emission fluxes in Tianjin suburban districts in 2009
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Fig. 3 Ratios of the PM,, emission fluxes in Tianjin
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Table 4 Dust emission fluxes pointing to the central district and dust emission fluxes from N, S, W and E in Tianjin suburban in 2009

i G A km ! BAE/
5% + IR = BFE PM,, IR + R B PM;,
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