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Influence of Five Types Underlying Surface on Sand-Dust Storm in Northern China

SONG Yang, LIU Lian-you”, YAN Ping, CAO Tong

(College of Resources Science and Technology; Key Laboratory of Environmental Change and Natural Disaster ,
Ministry of Education, Beijing Normal University, Beijing 100875)
Abstract: In this paper, a quantitative research on the relationship between strong wind days and sand-dust
storm days has been made by using 40 years meteorological data of five types of underlying surface in
northern China, which includefarmland, grassland, sandland, gobi and salt crust. By analyzing, we can {ind
that there are certain correlations between the days of sand-dust storm and strong wind for different types of
underlying surface. Underlying surface has great influence on sand-dust storm, but there are pronounced
differences in different types of underlying surface for this influence. The sand-dust storm days of grassland,
gobi and salt crust, with smaller interannual variation are obviously less than strong wind days. On the other
hand, the sand-dust storm days of farmland and sandland increase evidently, even in many years, are much
more than strong wind days. The differences are mainly induced by the influencing mechanism of different
underlying surface on sand-dust storm.

Key words: northern China; underlying surface; sand-dust storm; strong wind

1

3 o ’ A} ’ Al
[1]
1) ° ]udd M J
E DPM
b 73‘—‘
(CMAP)
; A 5 15 40
s 5 ) )
2
(D)) D) 5 15 1961~2000
* :2005-07-27 = E—Mail :lyliu@ires. cn
(104013)

P 1978 . . E—Mail :songyang@ires. cn



16 19
., 5 N N N o 3
,5 15 , 15 1 . s
5 1
/N1 /C1 /S1 /G1 /Y1
’ /N2 /C2 /S2 /G2 /Y2
, ¢« /0 /N3 /C3 /s3 /G3 /Y3
; 400 mm . ; (
) ( ) ( N N N N
) ; 3
ArcInfo.CorelDraw ,Photoshop , 1: 400 \
15 , 15 C 1. Excel ,SPSS
s 40 s
Wk,
W )0
1 15
D) (DY) , SPSS 15
40 s D, D, s C
D, D, .15 ) C 2 o
2 \5 15 2 5 15 C C,
0.52 0. 82 o
C N10.562 C10.656 S10.258 G10.659 Y1 0.784
’ c N2 0.394 C20.675 S20.688 G20.669 Y2 0.810
o s (Y2) C s N30.529 C30.735 S30.376 G30.687 Y3 0.608
0.81. SHC X C. 0. 495 0. 689 0. 441 0. 672 0. 734
0.258. ’ ¢ 3 5 W15 T T,
(S1) (S2) C N11.201 C10.110 S11.201 G10.136 Y1 0.083
0. 43 T N2 1.254 C20.088 S20.914 G20.136 Y2 0.053
° N33.226 C30.113  S31.228  G30.092 Y3 0.140
» Ta 1. 894 0.104 1.114 0. 364 0.092




17

6 5
: ¢ CnG 3 O KANN W PEREK
Cg, 3 C1(9 C3 @3(} fm
&
D C“( 2), !;25
c, i
° “ 2 15
c, o, 3 C, 0.73, & .0
0.69 0.67, C 0.49  0.44, K s “ l ’”H H“ H
* [U0ELREeR G RGRC AT RERELAE
’ O 376 N DT 7779 81 8BS 8 8991 9395 97 %
, E
nr s
3.2 1 <
= W
D, D -
15 40 D.) pif
(D,.). D, D, . . R
T—=D,/D.. T S |
JT , .15 6 6365676871 T 77798 8385878990395 W
( ) T 3 ¥ 6
3 T T,.7T,
' b
T, 3 T,.T, 1 -
’ ’IYH( 3)9 % p.i R
. 3, (N3 @ il
(N2) T . 3.23  1.25; 3l
1
YD) Y2) T . 0.08 0.0 e 5 / H f
; ., X RO AR
T, . T, 0 A _
0.12 T ( T BB GTHNT BT MR BTN HT R
’ ‘ ‘ E B
1.11). T
’ r L
; i o | )
g o]
g Bl l
m : ) b
3.3 ﬁ & . i \ l
‘° | H il l |
’ 3 40 IK pii] ,‘ i k J ’ g i 5
, . Rl WAL AL
D 61 63 65 67 63 7L T3 TS TT ORI R 35 87 29 01 93 95 97
su o ’ {.xaﬁ}
; 5 40
(D) (Do) C 2. 2 ¢ s
. B w}
35 !
; ;i?a 6
@) j—% “
H ~ ~ ’ [|§ m I
. 3.1 n | ,
£ (2) , 0 e ‘ AU
I RBEAONTBHETNOANNHEHTHNNN BTN
; oo
2



18 19
o s
s B o
s s o, o s
5 o
4.1
° 7~12 s 14.8
H ’ ’ o
s s [7] .
4.2
; . : 1506~
25% 21%~31%; 40%~50%
0.95%. ) . .
) o ( ) al o
4.3
s s s o s
[6] R . s . R
. (<C0. 063 mm) .
N s o
4.4
) ( ) ) ( )
s E— o
, 9] .
4.5
( ) . N . ,
; , o , ( )
( <10pum), , Lol
[1] s s , . (7] ,2001,21(4):322—327.
[2] Judd M J, Raupach M R, Fininigan J J. A wind tunnel study of turbulent flow around single and multiple windbreaks.
Part 1: velocity and boundary layer[]J]. Meteorology, 1996, 80(1/2): 127 —165.
(3] . [l . 2004, 49(17):1776—1784.
[4] , . [l 52004, 27(3):293—299.
[5] Alfaro S C, Gomes L. Modeling mineral aerosol production by wind erosion: emission intensities and aerosol size
distribution in source areas[]]. J. Geophys. Res. ., 2001, 106(16): 18075—18084.
(6] . . . Ll
,2004,24(1):119—124.
(7] , , s [J1. ,1999,19(3):293—295.
[8] Roels B, Sebastiaan D, Marinus ] A, et al. Relation of wind-induced sand displacement to plant biomass and plant sand-
binding capacity[J]. Acta Botanica Sinica, 2001, 43(9): 979—982.
[9] s N , . [J]. (O ),2001,31(11):953—958.
L10] , , . [l »2004, 22(2):325—331.
[11] s 0l 22004 ,18(1) ;147 —150.
[12] s . ,2003,17(1) :162—165.



