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Table 2 Classification of ecological function status of windproof and sand-fixing ecological functional areas
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Fig.2 Degree of difficulty of dust emission rating
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Fig.4 Dust source identification of a dust process on December 5, 2023
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Fig.5 Dust source identification of a dust process on April 20, 2019

PR, AL TSGR 2
H @Y R AT R R RHIE S = B e A7 1
— 8 BRI , FIRAS R BEAA e —E w1 o [HI
FEPEAT U0 242 52 Wi DX I i AR GE T I ads 7 45 H AL
PR A R eV . dad DL B B T GF LA A
YR IR T T B A B B R E, AT LA R
BV IR AT B

22 ARESHHITN X RER

T SRR b T R R S 7 i S I
TET DR 5 3 S M 0 42 A i e R 2 (] 4 O &R (1]

25

e

A

[N
[«
T

—
W
T

»=2.0727x-9.4001
R*=0.9060

BRI VDB AR (m-s™)
S

wn
T

0 1 1 1
8 10 12 14 16

JEHE R/ (m-s™)

35

25

20F

15F

I R/(tkm?)

y=-0.5994x+3.6387
R*=0.8374

05F

0.0 1 1 1 1
0

1 2 3 4 5

BB L /km
& 6

6A) , HENT #E VD I 5 VDA 5 FE 8 AU e UL BE 22 ] 1Y
KFR(FE6B.C) , #y#HIS T 5 i A S s W 0 g
FUR A R (K 6D) o #E 7 By T A B 2y 30 o (g 3
PERE I, ARG M B . TR HUI 40 A OR B Ar
(R*=0.9778) ; i@ B WM V> 22 AL s B AEAS T 10 mes™
R 23T, KT 10 mes™ B Bifi XU 38 K (R=
0.9060) ; #% Vb 1 5 Vb 20 5% BE 48 BOIE 26 M AH ¢ (R*=
0.9225) ; #E Vb5 5 RE DL B TR e MEAH G (R*=0.8374) .

S A T ) 4 B2

RF IR U4 2R 1 I S5 R B ) &

2.3

3.5
B
3.0F
25¢
E20f
®
Lok y=0.1419x-4.1446
: R*=0.9225
05
0.0 L . .
30 35 40 45 50
VAR REDDI
10
D
9t ®
8 =
£t
>
z T
g sl
=
= 4t
i
= 5t =1.3409x+0.4415
e R=0.9778
2 -
1 -
®
O 1 1 1
0 2 4 6 8
LR A AR/ < 10° km?

A EIVERE SR G R Y

Fig.6 Statistical prediction model of different evaluation parameters



298 ik

vhoBE

S

45

(7)), FI4a 3t 1% 2% (MAD) 4 25.2 kg-km™>*min ™',
(1 3B B , Bt S BB AR DR s , U
N AR AT DA AR A B Vb iE i, R R AE 170~
230 kg-km*-min" # A ZE R4S, 75 300 kg-km ™+ min™
DA E % 150 kg-km™-min™' L L4545 25— 2k

2.4 T4~

FIH 2022 4F 4 23 H 89— b2l BT 1
PEA , AR GF 13504 4 A R 006 Vb V5 o T 5
VD T BRI VR A 8 . [ s R B 2 Xk <
JE R R 0 B2 R MR B B R T SR
S5 2 40 N TR0 A TR ASE DL — 2 HsF ) S 5 T XU )
DX 5k 32 5 M DX 351 R L D A i B AL B D AT
LR o il T AR AR L 220 min J5 VP22 520
WL FE B 190.5 km , B 5200 R XUIA] 2 145 km?® (1)
DX, 3 B W — o YU R B T R, Y RE UL
4.6 km, i I E 4 TREVEATIRE, K 8A K GF-1

400

350

300

250

[\e]

(=3

(=}
T

W vbE B /(kg-km? min')

1=1.7786x-169.98
R*=0.8449

150

10({ 00 150 200 250 300 350 400
R DI B/ (kg km? min™)
B 7 R U A RS UL T 25 SRR B 58IE

Fig.7 Accuracy verification of model simulation results

TRVP AR XU, 1 8B Sy N i (] B b2k i A
F18) 1 i B T R M U

IBER % i R

Fl8  20224F 4 H 23 H b4 5gm il
Fig.8 Dust impact monitoring on April 23, 2022

I 2023 4211 H 26 H (1) — R vb 2L B 517 i
DUPEAL o ] 79000 458 AU AL 4L 160 min 5 VD42 5200,
WL 5 I 5 100.8 km K520 F XA 1505 km? )
DX, 3 BT ] — 2 9 FEL 45 v R, 4 RE DL

FEh 3.5 km. il FH =4 2 JEATBRAIE , K1 9A SN GF1
TR V2R 55 DX W, OB Sk i et ) B v 2R i B
F14) A7 i P R M T DL SR 5 W 25 SR X
MFE4FTF), 0l LR A RSN —85. #

B (EniREEAl

Fl9 20234 11 7 26 H b2 5 i
Fig.9 Dust impact monitoring on Nov 23, 2023



CIRR 7

WA R T BEHLARARAY Jo) R 0 f T - i 45 5 299

x4 BTN 5 E RN E R

Table 4 Comparison of results between prediction and monitoring
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Fig.13  Sensitivity of predicted total sediment
discharge to variation in wind speed
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Prediction model of dust mass generation in dust source by random forest

Li Bin', Sun Xiaolong', Zhao Yuechen®, Jiang Qi’, Lu Shiging', Tang Jiaqi'
(1.Inner Mongolia Eco- and Agro-Meteorological Center, Hohhot 010051, China; 2.Inner Mongolia Meteorological Cen-
ter, Hohhot 010051, China;3.National Meteorological Center, Beijing 100000, China)

Abstract: The source of dust has always been the focus of social attention, but the amount and contribution of
dust between Mongolia and the China are not so clear. In this paper, typical dust monitoring product by remote
sensing from 2019 to 2024 were used to establish the response relationship between dust flux, meteorological ele-
ments and sand sources, which considered the meteorological elements and surface condition corresponding to
the mass of dust generated in the generation stage of dust weather. The trend of dust generation and intensity by
the source are quickly evaluated by using model or real data. On this basis, the results by multi-temporal remote
sensing are used to estimate the dust source, and the application effects of four typical dust processes were ana-
lyzed, as well as, the uncertainty of the model. The results showed that: (1) The scatter-point fitting of the mon-
itoring data was verified with R’=0.84 and the mean absolute error (MAD)=25.2 kg-km” min". (2) The model
could predict the impact of local dust release and provide quantitative assessment of the contribution from differ-
ent dust sources, which could provide scientific basis for desertification control.

Key words: dust mass; dust monitoring; random forest; remote sensing; dust source; FY-4



