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Fig. 9 Daily rainfall (mm) of distribution of Aug. 22, 1998 in experimental area obtained

by composite retrieval of X/C dual-wavelength radar and automatic raingauge network
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Fig. 10 Simulated water vapor flux distribution in experimental area of Aug 22, 1998 with

MM 5 mesoscale model (area water vapor flux at 850 hPa for 00:00 (a) and 06:00 (b),

respectively; time variation water vapor flux profiles over two sites, Dingweizhan (¢) and Wuritu (d))
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Table 1  The soil moisture on distinct landform position in Hunshandake sandy land( %)

I A7 FEL 1(7 H 20 HD) A [ FEZ 2 (8 H 12 BD AZ AR [
e T 5.49+1.65 9.58~3.23 8.2242.58 13.00~4.77
52 6.0942.37 11.58~0.55 6.56+1.71 13.30~3.60
Jb 8.86+6.72 30.94~2. 64 9.79+3.79 24.73~3.72

- (8] - 13.09+£6.02 39.05~3.65 10. 34=%3. 64 19.97~4. 96

B 9.09+5.77 39.05~0. 55 8.631+3.47 24,73~3.60
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Fig. 12 The dynamic of soil moisture on

semi-fixed dune in Hunshandake sandy land
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Table 2 The size-segregated number concentration of dust aerosol

B (um)  0.5~1.0 1.0~1.5 1.5~2.0 2.0~3.0 3.0~4.0 4.0~5.0 5.0~6.0 6.0~8.0 8.0~10.0 10.0~100.0 ¥k}
i K 13.0 6.0 2.8 3.0 2.0 0.6 0.3 0.0 0.0 0.0 27.8
i 78.17 44.9 23.6 27.3 12.3 7.6 2.1 1.2 0.6 0.3 198.2
EERUNANE S 263. 4 154. 6 77.8 81.7 44.0 18.0 9.1 9.7 1.4 2.9 662.8
[ RIS 910. 6 655. 1 398. 4 528. 6 334.7 107.5 49.1 51.0 4.5 5.5 3044.6
4.2.2 VAR E KL W ICER B R B E 8 mo Ab B RN M TEE 43 3 B 0. 545 Al

I 2 4 Ak e o SORAEANAE 2001 4F 4~5 J] 43
BTE M Ak AR 5 A b st [ 384T T TSP, PM10
M PM2.5 YR . SRAEIE R H A S0 9 & M
F L % 28. 3 L/min, 2% ] ICP-1100 i JEHH 4 %5 55
TR CTEALACP) 4301, % 3 HRMIEFK 4 Fh
KA T BBRY (TSP RFEM 6 F R EITHK & &
FEXT it LG . [RIES A 0 AR 95 (Vs dE 20O i db at
[Fi) 34 0L ) 2 23

2001 4575 B AE AR IR K AR 75 AL 5T [R] I oR 4
KA TR B S n R, 12 d WL
[6] TSP B~V BMEAE AR 75 2. 778 mg/m’ , R ALk

0.366 mg/m®,dt 5K 0. 360 mg/m®., FrA uh Wi
fr PM10 &1 3433 TSP 19 61 %, 1 PM10 A Hi 5%
JG% (Al, Ca, Fe, Mg, Mn) f TSP K ICE K
6520~ 860, i 42 % i5 Y 7€ & (Pb, Zn, Cu) J 1
PMI0 i TSP 1 6306 ~79%6 . W K51 &I 1
AR A Y M S R AR 4
KLy RIET w5 L4 Ca, Fe, Mg, Mn Al Ti
M) a2, A Ba #1 K WG OCAH B, 0 b2k
RIS Y6 E Cus S Pb, VA Zn K A £ K
5 1] A8 R X, A 46 3 Tl 36 3l (P, S) AR v
R YE (Mo, V,Co Z)M8
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Table 3 Mass concentrations and chemical element concentrations in aerosols
collected at SD,SZ and Beijing during the field period in spring, 2001
_________________ REGARY L REURRE e R
TSP PM10 PM2.5 TSP PM10 PM2. 5 TSP PM10 PM2. 5
Tvh 2R K (mg/m®) 0.073 0.062 0.028 0.072 0.053 0.036 0.212 0.142 0.081
AWK (mg/m?)  0.188 0.174 0.102 0.456 0.275 0.120 0. 305 0.217 0.108
b K (mg/m®) 0. 330 0.282 0.172 0.482 0. 354 0.193 0.325 0.262 0.119 .
R VbR K (mg/m®) 4. 144 4.128 2. 815 0.927 0.584 0. 297 0. 648 0. 444 0. 200 14.095
B (mg/m?®) 0. 545 0.522 0.341 0. 366 0.226 0.126 0. 360 0. 254 0.123 2.778
Al (pg/m3) 4.121 3.434 1.842 5.741 3.838 2.215 9.572 6.912 2.628 72.694
Ca ([Lg/mg) 2.781 2. 141 0. 897 3.019 2.207 1. 310 12. 444 8.574 3.059 22.694
Fe (;;g/ms) 3. 449 2. 605 1.079 4.376 3.116 1.786 9.952 6.542 2.008 57.982
K (;Lg/m3> 1.992 1.712 0.917 2.511 1.786 0.908 .076 4.014 1. 955 29.051
Mg (yg/mg) 1. 057 0.852 0. 448 1.334 0.958 0.561 3.589 2.533 1.109 16. 150
S (pg/m‘%) 0.523 0. 383 0.213 1. 204 0. 949 0.583 5.525 3.921 2.170 3.663
Pb (;;g/mB) 0.032 0.023 0.014 0.061 0.041 0.022 0. 320 0. 240 0.124 0.164
Zn (lig/m"‘) 0.137 0.087 0.063 0.034 0.023 0.016 0. 440 0.303 0.171 0. 307
@ % 8 m AL RAE(E ; @ Hiu TR AL (E .
4.3 FEERIDHMIPLRSHKEFLESESE AR ZEIRERTL AT 40 a Sk, VAR TRV A B H
F T8 T P AR ) B U L AR PR S AR AR
151 BH AR B 98 15 o L 7 4 D6 2 71 5 98—

AT 338 se Vb M DX I P 11 11 AR ol 1961

~2000 4F b 42 2 5 4 Vb I ¢

TR B T X

DR IR 3 A 5 ZE T AR Ak DL AR BR AR AR PR
45°N
(a)
u | \\//

43
f\ |
0 om0
112 113 114 116 117 E Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
15 15
© @
S 2,
< [+
kS °
g10 - El0F
2 2
2 E
B kS]
g5 =R
=] =
g g
g g
< <
0 . L I 0 I L .
1960 1970 1980 1990 2000 1960 1970 1980 1990
Year Year
B 13 1961~2000 4F ¥ 35 3k ST Vb HL Vb 2 B KR 00 A 528 4k
(a. FEPARHES b, JVPHP AR H LG AL\*M: A H BB d PR 4 B H BB

Fig. 13

B XS RN H O DA V) AR T Py
U H s G R ke 1R B A& A R
B AR ARR DL L3R B T U AR B AR

Monthly average days
o

Distribution and trend of dust storm events in Hunshandake sandy land

(a. distribution of average annual dust storm days for 1961—1990, b. monthly average

of dust storm days for 1961—2000, c.

variation of annual dust storm days for eastern part,

d. variation of annual dust storm days for western part)

2000



539 BB A NS T 2 e R — M R BRI SR e 583

B o3 A0 P ZE N 4 A DL R AR VS PR 4y b A B H
Howde . 1B 13 e, D) iy AR A W v B 5%
SERE S R R f SR NG AN D S v R D)
NN o
4.3.2 B X T AR B AR AR R

T H v 2B R AR A S v b A (AL 45 R AR
JE KU (K L B MK oy 2D D 1 S R R 25
N T SRR % v A4 B8 000 1) o 2 4 A
FeATA VD o AE SC A 5 ARk Y BRI et
SRR DX VD 2R B A B AL AR YD A B AR R
TEMAREREL R RIRIG P BRATRA T/
Z - H Xk KGR T 10 m/s KA. FH A& R IR E 2%
55 4 2 [ K 2RI [l R i MYy 4 7 9 7K R 26 [
KA B R AR K AR B o AR B 2 583 o
WSy 2 ou R IH 56 R . i S i v 2k Ak 4
B GUARRAFEH B ER R 0.7 Zify . Hilad
R 0. 01 A4, (W] I Jfr 2 57 A A 52 ) 48 S0 7Y
AE P DA B 2 i X V> A SRR o A s Ry . R
A/ T ARRAREA RSB R . K 14
B TYeRE S LRERNFRE L. H
F1995E " H M EARE R Rl TIRFMIP LR T

FA4 FEHRBEDARBREA RS ERA KR
Table 4 The relativity between dust storm days and some

meteorological records in Hunshandake sandland

BV NEAT MHSH P

K 10 m/s K%K T 8EL Po
YA EEH 0,658 0.536 —0.432  —0.601
WARA B 0.685 0.657 —0.459  —0.596
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Fig. 14 Mean dust storm days and dust storm index
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Fig. 15 Average wind distribution (a) and vertical velocity distribution (b) as simulated by
ARPS meso-scale model with NCEP data of March meteorological field of 1979—1996 as input
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Table 5 Seasonal average fluxes of N, O,CH, ,CO, for Leymus chinense,
Stipa grandis, and grazing steppe of Inner Mongolia
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pg/(m? « h) pg/(m? « h) mg/(m®+h) pg/(m*+h) pg/(m?+h) mg/(m?-h) pg/(m?+h) pg/(m?+h) mg/(m? - h
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Table 6 The rate of productivity reduce in regressive succession of Inner Mongolia grassland ?*’

RALAE bR T iRk I iR 1k T 38 Ji iR 1k V™R 1k
HLVRESS A W = R R 0 20~35 36~60 61~80 >80
I B A P R0 R R 0% () 15~30 31~50 51~75 =75
PR R P i R R (0 30~45 46~70 71~90 =>90
AR R R4 10~25 26~40 41~60 =60
B AR O R I KR (%) 10~20 21~45 46~65 >65
M DA 157 B T B AR 30) (20) 20~30 31~50 51~70 =70
L A 9 35 B T MR () 20~30 31~145 46~60 =60
B+ AR R B (20 10~20 21~30 31~40 =40
R A LR R (%) 5~10 11~15 16~20 =20
AR Z AR (a) 2~5 5~10 10~15 >15
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Table 7 The rate of dominant species reduced and increase in regressive succession of three steppe communityt?*]

R A TR R LA EE 2 I P RERARFRE (V) TSR RIEARECYD V™ ER AR D)

EX By —28.3 —48.2 —68.6 —94.5
KEF —32.2 —55.0 —77.6 —96.0
i B e +5.5 +6.3 +1.8 —2.6
B +21.5 +37.2 +66. 4 +68.7

""" K FEE K& 0 —30.5  —s26  —758  —95.4
K I T +8.8 +10.5 +6.2 —5.4
B +22.8 +33.3 +61.4 +67.1

""" NEFEE NMEE 0 —sLo  —49.6  —72.2  —8L7
Tot fa 5 +10.6 +8.2 —7.7 —20.4
N & +24.0 +411.4 +64.2 +68.2

8 MUY B R A 0 1) AR ) L AR Ak
Table 8 The diagnostic of forage plant property in degenerated community of typical steppe
e EE % ENCIREY Ay R
KiBfk 138.3 g/m? 5.3% 38.1g/m? 14.2% 67.1g/m? 25.4% 9.0 g/m? 3.8% 267.7 g/m?
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FEEEL 48.5 g/m? 34.0%  26.5g/m? 18.0% 61.0 g/m?* 42.7% 6.6 g/m? 4.7% 142. 6 g/m?
EEIEMAL  18.8g/m? 28.5% 13.1g/m?* 19.9%  30.4 g/m®> 46.0% 3.8g/m? 5.9% 66.1 g/m?
6.2 IR ML SRR A R KT
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B Ak 1 SR D A e AT A I 1R B o
W, BAEEKZG~9 AL 15 d R JE k1T 4 0
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JE 4EHF 200~250 g/m”, 45235 T AR HE TR B 2R )
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PRI Can 250 0 AR i BR T . R FEAH
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Abstract

To understand the processes and mechanisms of soil-vegetation-atmosphere interaction in Inner Mon-
golia semi-arid grassland, a project named “Inner Mongolia Semi-arid Grassland Soil-Vegetation-Atmos-
phere Interaction (IMGRASS)", which is supported by the National Natural Science Foundation of China
(NSFC) as a major project, has been conducted in 1997 —2001. Within IMGRASS., a coordinated meso-
scale field observation was conducted in growing season of 1998. The experimental sites are located in
Xilingol semi-arid grassland. The surface types include Xilingol typical steppe and Sandy Land Hun-
shandake, a kind of mid-latitude savanna. The topography is Mongolia plateau with mild complex terrain.
The coordinated observation is consisted of related parameters as surface and boundary layer meteorological
parameters, surface sensible and latent heat flux, N,O, CH,, and CO, flux of the surface, radiation flux
and precipitation at four core stations and other sites with simultaneous vegetation and soil parameters. In
addition, remote sensing observation and GHG f{lux observation were made in certain sites during 1999 —
2003, including specific observation for dust aerosols in spring 2001. Based on field observation and region-
al climate data, process analysis and numerical simulations were made for various characteristics of land
surface-atmosphere coupling of mid-latitude semi-arid grassland, long-term variation of grassland ecologi-
cal-climate interaction, impact of human activities to ecology and desertification were and made. Short
summary about the project and the preliminary results are presented.

Key words: Land surface-atmosphere interaction, IMGRASS, Semi-arid grassland, Green house ga-

ses, Desertification, Inner Mongolia.



