WAl s
2026 £ 9 J

e [

JOURNAL OF DESERT RESEARCH

3 =
v Vol.46 No.5

Sep. 2026

WL, TATAE SRR, A5 BT R TR W 2 R A AP B [0 ] h P88, 2026, 46(5) :20-30.

TR RTEBZESTHILEHMER

W B TR AR, BRE Be T
2 RV R B sz

(LA BB MR AT A A6 2 RS BT & N AR G, W A5RE 0500115 2. AT
A TR WIS AR I A RS A A I (R ), b JRTE 0684625 3.THLIMITE K MbHIRLAB, WL
FAHKIE 050024)

E . BT IR E DA RN BRI . AR I S R ZE A W AR T AR T TR AR, 7R A e WU T T R
ORI AR A, S R AR AR TS R R 51 R T2 G TE o SR, F BRI R iR 28 i BEAL R B 52T B i =
NI AT I 3 4RI RGERAE R T 4TI R TR W G T R XU Ay AR B S 3 2= SR, 2o i
FCBR AN R 23 VAL PRI T 3R HIRIXCR)Z B2 AR o 45 2RI XU ) 5 I 32 L AE
Pphide R A Eh B G )R (As (Cd \Cr Pb) & B s — 20, Has ARG 3EARW & UESE T #h B Ay
MO o o A2 B SR o AR T IRURE 0, KUk - B ) A B B AT, U B A S iR AR I P ALK
907 1] (235 ZR AT X7 1)) B SR AR AR AR SR B — 19 23 AV Je 1™, Bt 1 XU 7 KU #E T iRz e
5P AA L, WP SE X B Eh A BT S SR e ORI AN TR AR AL, AR A S R KR B SR IR BTN R

Sk R XU A 4
AR WG 0T EUR i 28 a; Eals
MEHS: 1000-694X(2026)05-020-11
hESES: S15

0 315

10 Py i o7 N S EE B i e S R N =T 1 ol ]
FIARK 4% ok 5 22 4 1R Al R 3, JE R T AR
8 T80 2 R0 R B M . M A Y R ORI 1 i
WE I BRI B 5 v A I SR A T 3 T
P R UG AR 2R SR AR R AR ER
SRR SIS A FREA) J ™ R Bl 3 %o B DX T
A RA I AR A R B, SR
Tz RE . W, RA ST Eh A2 BRI, XA
VPG A A B KR, Al 2E DI R R 28 K e A
AHEE L,

B G AN [ DI A A B B, 2 R T T
BZ5E. YRy, T Em A, fhak
HA LU =I5 R ik . —J2#h 70 & B, P Na'

rfE B E:2026 - 02 - 04; @ HE:2026 - 03 - 20

DOI: 10.7522/j.issn.1000-694X.2026.00048
XHEFRER: A

K'.Ca®* Mg* .CI",SO2~,CO?~ . HCO; 8 il ] %5 ¥ 9
T AT A H] 10%~25%"; Ak 2E o 2 4%, bR
bR 8 A WL AT P ER B T Ah i L As .Cd .\ Cr,
Cu.Pb S EESR KEmTR, IR EHES
Yuggyteronl o= B A WOR A AN, Hob /T 10 pm i
AT 80% T, X SRR iR A - v b g
EAR L JFRATEREFED . RN, A
M T 5 LR Sk 362 - R R D) AR G (B
H T & T kA 5 J5 A7 4 380 I 22 (R0 AH B G R 1 F
FEAAXI D, 3 0 i R AN . Ak RN
[vi) bt DX TR e 0 i 22 5 3, i A R i
PR AL A A AN [R], BRL T i 2 A % EL A i R R A
W% -

iy &b 55T 3 XUV TR A G T A RS B i A O X3

BB B b8 B2 B S AR BII L 55 2 il B2 i 0 351 H (2026PF01) 5 B A SARN2E 3L 4 1 01 H (42077069 ) 5 77 [ 58 1] #5482 & e U

B R I X BRI H (202302F006)

PEZ I FLLZ2(1981—) , 35, W0t b B 1, B RAFST B, 32 S T3 A Ay b B 155 2 i b A 0BT SR T

E-mail: jianghj@foxmail.com
BIS1E# : 1 % (E-mail: wangrendel0@163.com)



CURE

FLLAA . SETT IR TR AR R A PR 21

AIEETT IR, 230 B I3 — RNkl . 24 T
{18 )5 AT RE T K 1 £k e 2h % KBS 4 32 G T
W, AR SCLAZE T U 2R 18 8 43 A WIF 51X, 7 i 4 6
GETT UL IR 2% L BT R XUV 3% 3l AT AT 50 1
il -, 3 S 0 R R R AR L o0 R
SEHE AR, £ G 0 M R A B AR M o R L s 28 A
e SEAHFTOM L, A SCRAIAF A R 0 1 5
TH LR Dy SR S0, 2545 0 A R ) L XU g e 38
FRAE #hor S SRR L2 MR SE R R0 TR
Fh W R A BRI, R E AR b X T
18£8 0 8 T8 UML) B X3 A= 25 BRI 52 e 42 A
BT U

1 HRS %

1.1 ARKXER

SETF ISR AL T I g S ], M A JmT b4 1 SC
HE5A5 AR KRS A AL, 8 SR o+ 5
DA BEITE o 180 DXl 3438 SR JEI A AR, 2R
AEBNPE R 7 B (B 1) o 3T 3048k, K HIK i

113°50'E

113°51'E - 113°52'E 113°53'E

41°30N
41°29N
418N

41027N

113°54'E

AR K] K 49.72 k™™, H 2000 4E LA, B A<
TETH AR K5 M R KR, T KK A R SR T
90 TET A R IR AR A WA AR A K T AR
A F 5 T, IR A A B S TR

o BFEAFET, AR, X KA X
Sl ™ E T

1.2 sHhAfntiERERX

2021—2024 4528, AR W58 X6 48T LR T 1 A
R E R MRZ LT T REN A S
KFE o BT ET IR K I BE T R K 2% R R A
KR RIZNAAL, R AR Z . I T AR S A
S WG 534, i 40 D AF 8 BGEAR W K AR 2D
) TR 11 R DX I SRy R DX AR A K Bl
UK X I0E ORI, Horb, 2021 29 A AR db—
PURE I (KRB H TARFEFE AN MM B
Ao21 A (E 1, L1~L13, L17~L19 fii F #) X ,
L14~L16 120 fii F 2 X ) , SR EE AT R HE 29 1.5 km;
2022 4F AR 52023 45 2024 4F W PH AL —ZR e
] CPAT FAEFEZE TS /) AR RAE S 184 (1,
113°55'E 113°58'E

113°56'E  113°57'E

d41°27'N

s W3 s N
ONKI -\-.-'\ ,--J '1 A ONKI
41°26N Y TR 41°26N
L. ' i
: ¢
g i SEEloN PRl
41°25N f F m w7 {41025
L Jh., Tl
, ; & R
: - —- WS
20234, 2024 8
41°24'N 3.0km O G AR ) ® —- HLABH J41004N
S— ALY . . — [T
113°50E 113°5I'E 113°52'E  113°53E  113°54E  113°55E  113°56E  113°57E  113°58'E  113°59E

1 : Sentinel-2A JUR (A& UK AT H 1012024 44 A 24 H
Pl BT R AL B BORA R 1
Fig.1 Location of Chahannur lake and the sample sites ( True-color composite
image from Sentinel-2A , taken on April 24", 2024)



22 b

v 546 %

S1~S3.S16~S18 i T X, Sd~S14 i T X ) , K FE
SURIFEZY 0.5 km.

AR R — BRI T 3 | RS SRAE A1 3
VDA (IST) , F T WOAR 3 b 3R XU T FR ) (7 PR
KA H) s 1 & Modified Wilson and Cooke % b 4%
(MWAC) F T AR i b 2 Ut gy (R PR XU ) o

PSR 5 28 W 5 32 5 XU ) 2 L1 ] — EL R A 14, (]
B 5.0 m(1&12) . 2021 4%, Z AU A5 = BR ] , MWAC
LA % T L1~L12 I L14, HAx s AU AT R AR . 1L
A TES I S R L R R TA R A 0~5 em IR
JE 2 HERE S AR S B 24 500 g AR
IR TS FE SR AR I BRI A DL 1

A: MWACER WAL ISTR IR AEIX L B

CISTA VDA

2 AR AT I B
Fig.2 Field setup of the salt dust sampling instruments

F1 UESEMIERERRERE
Table 1 Schedule of instrument deployment

and sample collection

P A e REE Rk P Kk
I Ji] Hi H HiH H

2021 4H24H s5HS5H S5H21H

2023 3A31H 4A27H S5HISH

2024 3A22H 3A31H 4A13H 4720H 5H13H

1.3 He5t\EBUMRITAE

Shy T A2 B SO0 ) AR R B AR e
KGRy A RSP METH R AETRT R A5
W A —AFA ] — SR SR A A [ S (U
R N A e ) AT IR I AL B . T A RE R A
SRS, SR A B FEP R RSS2 2.0 mm B
%o SR HEOE-AT BB (B IR 33000 3R
ASC) T2 A AL 4 A 5 o8 FH Folk—Ward [ ff 75 145
K 22T SR AR e AH DGR FE S50 s R i 4 R
Udden ' Fil Wentworth > J5 ¥ 347 811 43 (<2 pum A Zh
HE 5 2~63 wm KD 5 63~125 wm K H 40 B 5 125~
250 wm R 4HEP 5250~500 wm A S ;500~1 000 wm
AR 5 1.000~2 000 wm S HKLED ;=2 000 pum A1
R ) 5 R B a0 48R i1 5 2 IR(LYY/T 1251-
1999 FRAR - eI P 4343 A ) I 32 22+ /K
PRI T Na K. Ca> Mg” .Cl".SO> \HCO;.CO?;
it FH SR 5 45 B 1K BT 3 (ICP-MS) 43 A1 il 22
As.Cd.Cr.Cu.PbE5SFhEEE &k,

2 ERESW

2.1 EhamiR

2.1.1 FEABSFE

XF 3 AF SR A B ST LR KU 55 IR AR i
AR BE 4 BRRAE 43 B 3R BT, Uik g 19 R AR 8.31~
21.44 pm, F3 R 13.13 wm; KUY A9 4445 9.81~
80.61 pm, F-1 4 25.45 pm (& 3) o KUy 4% i 4%
o b B iR, P2 92.89% 5 L)
YD, V340 4.15%; B AN, F- 3 0 1.64% 5
e oy i R AT 1.00%., XUER Y45 R 2
o MR E D Bty L AR 79.13% 5 1 4
IR Z R 11.30% ;55 = 4t -390 5.50%;
S0k b, SR 2.88% s HoAt £H 43 B 2 A it
1.00%. 55907 P4 2E JBR AR 0 7 1 1 A 2 00 24> (R b
M7 42.70% ) AH LE , VT I 7R I b 3R KU g F XU )
R D i EA R, 5 9 S B I8 00 R A N e R R
2 OBy D 1 63.91%~80.27% ) AH 2411420

SRR, W 5 AR £ YR A Rk
R BA YR 25 (K 3) . fE ki L, Wk
Yan, 250 AP —F , —H IG5 FAETE
e i35 22 57 (P<0.01) o KL 2 73 [) 22 5 B i, KL
Pl b AR B RDAE /N T 63 wm Y 41 URE 4 43 AR
38R T IR, At A K URE Y (A B 43 B8 1K T R
By, Horp ZokL s W AnED AN M R AR A
e 35 25 5 (P<0.01) o XS5 RR M, 7 KUy i e 1



555 W FLEANEE

TR TR W) 2 A AR AR o 23

501

40 A

cammy 110
S AF
EX B 32 30
B 10
§
B
A i1 R
&
A =
1 0.01

FaT— 0w

4y

bsity HAHRD A

K13 BT R T I 2A ZR i e b A KR 22 e B

Fig.3 Physical properties of near-surface salt dust and topsoil in the dry lakebed of Chahannur in spring
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Fig.4 Total salt content and heavy metal content of near-surface salt dust

and topsoil in the dry lakebed of Chahannur in spring
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Fig.6 Total salt content and heavy metal content across sampling sites of near-surface

salt dust and topsoil in the dry lakebed of Chahannur in spring
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Table 2 Average particle size, total salt content, and heavy metal content of near-surface salt dust, topsoil
and surrounding cropland and grassland aeolian erosion materials in Chahannur in spring
BEm K SFEpRAE e Eu fifi(As) (Cd) B(Cr) Hil(Cu) #H(Pb)
/pm g kg Amg-kg") /(mg-kg™") (mg-kg") Amg-kg") /(mg-kg™")
Kk 13.13 14.54 15.62 0.26 96.58 57.26 28.68
AR 25.45 17.68 17.29 0.28 90.17 51.87 29.95
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Characterization of salt dust released from the desiccated lake
basin of Chahannur, Bashang Area in spring

Jiang Hongjun'?, Wang Rende'’, Yuan Yixiao'?, Ma Yanmei'**, Gao Shiping'’,
Li Qing"?, Zhang Tao'?, Liu Ruiying'?’
(1. Institute of Geographical Sciences/ Hebei Technology Innovation Center for Geographic Information Application,
Hebei Academy of Sciences, Shijiazhuang 050011, China; 2.Station of Agro-pastoral Ecotone in Bashang Hebei ( Grass-
land) , Ecological Quality Comprehensive Monitoring Station, Ministry of Ecology and Environment, Chengde 068462,
Hebei, China; 3.School of Geographical Science, Hebei Normal University, Shijiazhuang 050024, China)

Abstract: Chahannur, located at the border of Hebei and Inner Mongolia, was the second largest inland lake in
Bashang region. In recent years, this lake has shrunk dramatically, exposing large areas of its dried-up lakebed.
The salt-dust raised by strong winds each winter and spring arouses great concern over its pollution risk. Howev-
er, research on the properties of such dust from this lake remains insufficient. To reveal the physicochemical char-
acteristic of the salt dust, this study conducted systematic collection and analysis of near-surface wind-eroded ma-
terials, aeolian deposits, and in-situ topsoil samples in spring of three years. The physicochemical properties and
spatial variation patterns of salt dust were examined, and the relationship between salt dust and its source topsoil
was explored. The results indicate that wind-eroded materials closely resemble in-situ topsoil in terms of mean
particle size, grain-size composition, total salt content, and heavy metal (As, Cd, Cr, Pb) content. Their spa-
tial trends along the sampling transect were also largely consistent, confirming that salt dust inherits the material
characteristics of its source soil. The total salt content of wind-eroded materials and aeolian deposits was slightly
lower than that of in-situ soil. Moreover, relative to in-situ soils, the total salinity of deflated and aeolian sedi-
ments is slightly lower. Along the sampling transect in the northwest-southeast direction, corresponding to the
prevailing winds in winter and spring, the total salinity of aeolian deposits exhibits a noticeable spatial lag, re-
flecting the wind-driven transport processes of deflated sediments. Compared with ordinary sand dust, the salt
dust in the study area is characterized by higher salt content, finer particle size, and enrichment of heavy metals,
posing more pronounced ecological and health risks. Given the longer transport distance, greater potential haz-
ards, longer-term risks of salt dust, and intense wind erosion activity in the source area, the salt dust pollution
situation in Chahannur is severe, necessitating strengthened risk management and prioritized control at the
source.

Key words: desiccated lake; Chahannur; particle size; total salt content; heavy metals



