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Fig.l1 Locations of dry lake-basins in Bashang region of Hebei Province and collecting sites of salt dust acolian deposit
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Fig.2 Buckets used for collecting salt dust
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Table 1 Salt dust collection time and sediment flux (unit:kg-m*-d")

W Wt B L[ L g L SIRUN 1 Kbkt /NI
1 2023.03.31-04.27 — 0.311 — — —
2 2023.04.28-05.15 1.211 0.003 0.200 0472 0.010
3 2024.03.23-04.13 0.003 0.002 0.407 0.002 —
4 2024.04.14-05.15 — — — 0.006 —
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Fig.3 Collecting dust from farmland and grassland
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ST ERLEE Z3 TG 5 |, R4 3 AR 5 Udden-Wen-
tworth ik AT R4 (£ 2) .
%2 Udden-Wentworth #I 2% %] 5 Fx/#
Table 2 Udden-Wentworth grading standard

ALk RG]/ m LA/ D
AL 0~2 >8
i 2~63 8~4

WA h 63~125 4-3
b 125~250 3~2
thid 250~500 2~1
hiska 500~1 000 1~0

L& ;kUy 1 000~2 000 0~-1

SERAR (M) SR K (o) i JE (SK) Rl JE
(K,) %R0 E 2 BURAE R H Fork-Ward &1 i vk 24 2
2R
_ P+ Py + Dy

M, 3 (1)
¢84 ~ ¢16 ¢95 - ¢5
= +

4 6.6 (2)

b, + D, -2 b+ D, — 2D
SK = —16 84 50 5 95 0 (3)

2(¢84 - (pls) 2(¢95 - (155)
K = Dys — D (4)

¢ 2.44(D,s — D)
A s @ FRoRPURLRL EE R FRE x% s X 1 AL AR o
{1 98 F R 2 Ko 3% A 4 R B R R A A
7E 3 Na' KSR F KO G BE 20 7 5 Ca™ Fil Mg™ % H

EDTA 4% 5 iH %€ ¥ AT IR0 e B 0 7E 5 10
SR P IR SR 7 125 W 22 5 SO >R FH EDTA W] £ /&
T VB PG ik YA B IR LB A I RE 5 HCOS Al
CO3™ 2R R 73 75| = A 2 1 I 7 o A THRT A
WA A8l YD 2R R AR D, LA T Na® (KL CT o
[ A B A 5 73 B A AR AT 2 ) 2 e i B R 2
AR5 BT AL 23 A S 56 2 S Il

2 HRAW

2.1 FiE MR SR EHHE

2.1.1 MRS

I Hb DX S AR R 22 LRy Vb ok 22241 47
-4 Ol 83.35% s HAUKSE AN YD (Vb A h Y- 1
TR 9.17% . 4.71% F1 2.27%; Bk HLVD Akl
oL, P /N T 1%(5R3) .

HRAE R HE 25 0BT, 26 W1 A0 038, 45 FF A ) £ 2k
BRI W o3 O i 25 SR/ RO PR IX
WO AR A ) B — . S AR A
Wb Er B M 78.13%~88.99% , DA 2 FIEEAR VL2 P
B [ B AR Y BT I AR AN ER U AR A VD 4
VRN UD F i /NI 500 U B i AR AR s fHL T
i A B R R BRI 2 [ B /)
RN ER IRl v I A (22 ] B gL BT IR ) A
ANTRUIR 3 Pt R R I /INER I ) 76 b B 4 I b 1
B RS

®3 BERNBASSEFITIHFIERL: %)

Table 3 Statistical characteristics of each grain-size component content in salt dust (unit: %)

W 2 Boki Wb & iR b i W HL>
2 [ L FHIE 0.10 86.32 8.50 3.18 1.51 0.30 0.06
brifE 2= 0.04 3.94 1.63 1.34 0.78 0.35 0.10
ZEIF IR FHE 0.26 79.35 11.50 5.57 2.71 0.54 0.06
bRz 0.07 3.17 1.73 1.02 0.68 0.36 0.08
Sh SEHE 0.02 88.99 6.13 2.93 1.57 0.36 0.00
bt 2 0.02 1.41 0.60 0.10 0.34 0.46 0.00
PR FHE 0.16 83.97 9.33 425 2.08 0.20 0.01
b2 0.05 1.94 0.63 0.66 0.55 0.14 0.01
IR FHIE 0.10 78.13 10.41 7.61 3.49 0.27 0.00
brifi 2= 0.08 2.83 0.54 0.74 233 0.38 0.00
YA S 0.13 83.35 9.17 4.71 227 0.34 0.03
b2 0.05 2.66 1.03 0.77 0.93 0.34 0.04
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Fig.4 Grain-size distribution in salt dust (dotted line)
and topsoil (solid line)
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Fig.5 Relationship between salt dust and topsoil in the contents of silt, very fine sand, fine sand and medium sand
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Table 4 Grain-size parameters of salt dust and topsoil
thep Ft
ik

IR D W i () SMEREUS PRk W TIE it Gyik 2D

2 [] HL i 5.63 0.98 0.00 1.46 6.36 0.95 -0.03 1.11

L SERLVIN 5.34 0.92 -0.05 1.65 6.45 0.91 -0.01 1.14

I 5.80 1.01 0.08 1.46 6.27 1.03 -0.15 1.34

Kb 5.69 1.11 0.10 1.16 6.04 1.03 -0.28 1.61

AN 5.43 0.92 0.15 1.81 6.29 111 -0.11 1.17

Py 5.57 0.99 0.06 1.59 6.28 1.00 -0.11 127

ZiERTiE AR SRR SRS ENE goke! P18 239.71 gokg (R 5) o Eh AR ATIAMEHE

JE—EE, iER T A BA R YRR . A
I XU iz i e 0 I i 3R R W R AT T — R Y B
Ve —At , [ 457 Az i $h A 7E kL RE AL b B AR
TIRIXEIER LR AR B, SUB R T A B X AR 23
AHFAE

2.2 FiE#EZE A S 4FE

540 ) 7 2 i 4 AL B 14.38~797.10

T LA Na Fl Mg> 3, SE 1 & 543 9N 65.46.6.58
g kg AIVETERAES LA CIA SO k3, 4y & i
43949 99.99 .6.98 g-kg, HCO, Fl CO2™ & 41Kk,
Hr COF #E F L F R ER I Eh A bR A s o B
HCO; A1 CO3 ™ WA BB 741, rp 78 0 08 225 (42 &1
B FERTF R ) #hah b & i AA R E T
B i /N T /N I A L R T A
EINL

x5 HLSBRAAMBEFESE (R g kg")
Table 5 Content of total salt and soluble salt ions (unit:g-kg™")

4 ZH e Na” Mg** Ca* K* cr SO%" co¥ HCO;
22 ] L i FHIE 54.66 27.54 0.12 0.20 0.13 28.71 3.63 0.33 1.03
bR 39.79 14.55 0.15 0.32 0.04 12.95 0.15 0.20 0.31
B R FHIE 14.38 7.99 0.01 0.03 0.02 8.28 2.54 0.21 1.34
b2 7.05 3.03 0.00 0.01 0.01 4.12 0.72 0.12 0.30
1 SEHE 120.19 38.91 3.12 2.77 0.53 40.14 3.27 0.00 0.53
FrifEE 21.33 8.11 1.16 0.26 0.25 18.36 0.42 0.00 0.15
PN F-HE 212.23 61.75 9.00 3.65 0.42 78.14 3.66 0.00 0.73
FrifE 36.44 12.53 1.18 1.69 0.03 12.99 133 0.00 0.21
/NER I FHEIE 797.10 191.11 20.64 5.76 222 344.66 21.82 0.25 0.44
Frifi2E 1.83 2.31 0.34 0.35 0.14 1.38 2.29 0.01 0.03
¥l SEHME 239.71 65.46 6.58 2.48 0.66 99.99 6.98 0.27 0.82
FrifE2E 21.29 8.11 0.57 0.53 0.09 9.96 0.98 0.07 0.20

L HEHAMIRSABFFEAAR(E 6) , HE B ERAP A TR EAE, 23 Na' Mg,

SRl M B B T Na*(49.34 g-kg™) F1 Mg (1.08
g-kg!), FEHE TN Cl (36.81 g-kg') Fl SO
(33.48 g-kg') . B& SO FIHCO; 4b, thebHh Higv 6

N S e = R el [ E AN U R oe I P
F £+ (101.46 g-kg") Ay 2.4 15 . X B4 AT AR

Ca™ . K'.Cl'.CO; WY& 100 2.36.1.33.1.32,
2.29.1.47.2.72.1.68.

itk — 2L A AR o AR O EARRRIE , A SR
T T SAS TR AR A 5 R L AT AR B Y
KHRE T, R ER, HEPEEFTRYNEE
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Table 6 Correlation between grain-size composition and salinity
7 BhkL i L& Ny b b i L&ikuy
SN -0.49" 0.36° -0.45" -0.23 -0.28 -0.48" -0.43"
Na -0.53" 0.34 -0.43" -0.22 -0.28 -0.44" -0.40"
Mg* -0.30 0.10 -0.21 0.00 -0.03 -0.29 -0.21
Ca™ -0.36" 0.13 -0.18 0.00 -0.09 -0.29 -0.31
K -0.60" 0.40" -0.48" -0.26 -0.32 -0.47" -0.41"
cr -0.48" 0.32 -0.40" -0.20 -0.27 -0.50" -0.34
S0?” -0.29 0.28 -0.32 -0.22 -0.28 -0.28 -0.15
Cco3” -0.54" 0.52° -0.63" -0.31 -0.48* -0.50" -0.46"
HCO; 0.43" -0.41" 0.47" 0.23 0.36% 0.52" 0.36"
T THE0.01 G AR SRR B 3 5 HE 0.05 G AR S B
F71 HAESEEBLLHNEE(g-kg)FEE 20 ‘
Table 7 Comparison of salt composition between 161 § N
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Table 8 Threshold friction velocity («.,) and threshold

velocity (u,) at 10 m height for different grain-size

BifE/wm u,/(m-s™) U/(m-s™)
2 0.02 0.86
63 0.11 4.85
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Fig.8 Distribution frequency of wind speed during the
spring (from March to May) of 2023-2024
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Properties of salt dust in dry lake-basin in the
Bashang region of Hebei Province

Yuan Yixiao, Wang Rende, Jiang Hongjun, Gao Shiping, Li Qing, Zhang Tao
(Institute of Geographical Sciences / Engineering and Technology Research Center for Application and Development of
Geographic Information of Hebei Province, Hebei Academy of Sciences, Shijiazhuang 050011, China)

Abstract: Under the combined effects of climate change and irrational human activities, many lakes in the
Bashang region of Hebei Province have experienced continuous shrinkage and a tendency towards desiccation.
The loose and salt-rich sediments on the dry lake-basin surface were entrained into the air under strong wind ero-
sion, ultimately forming salt-dust storms. These storms pose a severe threat to the atmospheric environment and
ecological security of the Beijing-Tianjin-Hebei region and even the North China area. Understanding the salt
dust physicochemical properties is critical for studying its emission mechanisms, tracing its sources, and assess-
ing salt dust risks. We collected salt-dust deposit samples from five typical dry lake-basins during the spring of
2023 and 2024. Laboratory analyses were conducted to determine grain-size distribution and salinity composi-
tion. Based on these results, we investigated the material sources and transport mechanisms of the salt dust,
thereby revealing the severity of salt-dust pollution. Results indicated that the salt dust had a close material rela-
tionship with the local surface soils, and the fine-grained material within the salt dust can undergo long-distance
transport via wind, while the coarser particles tend to settle locally. Wind-driven sorting and transport led to insig-
nificant differences in the particle size composition of salt dust among the dry lake-basins. The salt content was
notably higher in seasonally dry lake-basins than perennial dry ones. Compared to ordinary sand dust, salt dust
with finer average particle size and higher content of salt and soluble ions posed a greater potential hazard to the
environment.

Key words: Bashang region; dry lake-basin; salt dust; particle size; salinity



