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There are ‘6+1° numerical dust forecast models have been running
operationally in the RSMC-ADSF Beijing.



I, Routine Observation Data
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Fig. 1. Locations of sixteen CAWNET stations, 1 75 % pereentiles

From 4 northwestern CAWNET sites
(X. Y. Zhang et al., 2012)

Table 4. Mean Size Distribution of Dust Aerosol During Local
Dust-Storm Events (20 Ground-Based Aerosol Samples Collected
From Desert Sites, Aksu, Qira (37°6'N, 82°34E), Jarti (40°34'N,
106°34'E), Dunhuang and Yulin, in Spring of 1994 and 2001)

Size Distribution (d, pm) (Mean of Al and Si Data)

<0.25 (.25 to 16 (Lognormal Distribution) >16
% MMD* o’ % %
1.7 45 1.5 69 30

“Mass mean diameter.
bStandard deviation of the lognormal distribution.

Integral from 0.25 to 10 pym plus 1.7% (<0.25 pm)
(X. Y. Zhang et al. 2003)

Absolute value of NMB
_|EL, (Fi-0bs)) i
INMB| = 5 o x100%

Root Mean Square Error

1
RMSE = J;E?ﬂ(f‘} — 0bs,)?

Correlation coefficient

¥, (Fi—F)(0bs;—0bs)

JZ 1{Fl—j Obs;—0bs)

R_




Comparisons with surface PM concentration

Observation

CMA

KMA

JMA

FMI

ECMWF

NCEP

#amgd
= =E E ZE =

Ba&ngyg damzy wesagE #HabgY
= E E =E E = E E E =E = E E E =

= = = = =

HaagH
= E E E =

=
“ SO
- ),J o f /
. AW 5
S
@ Joes 0

T°E 8" E %° E 100" ENQ" E120° E130° E140° E

NMB RMSE

2021 Spring

7 E 8°E %" E 100" E110" E120° E130° E140" E T°E & E 90" E 100" E1Q° E120° E 130" E140° E

T E @ E 0°FE 00" ENQ° E120" E130° E140° E

g

aé

a4

a2

ag

0.2



Comparisons with surface PM concentration

NMB RMSE R

Observation

2022 Spring
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Severe SDS process of 13-18 March 2021
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- Upgrade to SDS graded forecast

Can we develop a method that can conve

rt

the surface concentration into dust weather

phenomena?

Based on operational dust model forecast dataset and
observation weather phenomena during spring from 2018
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How about the accuracy?

to 2020, the quantitative relationships between dust
weather grades and forecasting concentration have been
established by probability matching.
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Evaluation based on SDS weather phenomena

Threat Score (TS) system Mean TS scoring in spring time

NA
Threat Score: TS= : 5 . , j ;
eat Score NA - NB £ NC 2021 CMA KMA TMA FMI MME 2022 CMA KMA JMA FMI MME
NC TS 0290 033 023 02 0.32 TS 018 02 02 028 03
Miss Ratio: MRzm MR 067 044 053 048 043 MR 069 0359 0352 039 036
NB FAR 067 055 068 076 062 FAR 068 072 074 0.66 0.63
Bledlomy Bl o AC 093 094 092 08 092 AC 095 095 094 095 0095
NA + ND
Forecast Accuracy: AC=
NA +NB + NC + ND
SDS processes during spring from 2021 to 2022
SDS Observed TS5-24 T5-48 T5-1
Cl
= cMA EMA IMA FMI MME CMA EMA JMA FMI MME CMA EMA JMA FMI MME
YES NO

20213.133.18 SevereSDS 033 042 031 026 044 031 038 034 03 034 02 035 023 033 035
202132741 SevereSDS 032 036 035 015 031 028 032 017 019 0290 014 016 01 007 012
YES NA NB 2021414416  SDS 05 062 05 056 055 036 049 038 043 048 011 020 003 02 027
2215638  SDS 048 039 041 048 051 032 035 011 025 032 014 016 009 011 021
NO NC ND 2022313316 SDS 035 037 033 044 043 029 025 020 037 03 029 01 023 02 026

SDS Forecasted




Observation

SDS Graded Forecast

Severe SDS process of 13-18 March 2021

; 55N
HN ;:A;
9
B3
- 3N
: ' ; 2
BN NS e Super
y severe
y SDS
15° N 1 T T T 1 T 15°N £ 15N i . . — - L— - - -
50°E L o' E 100" £ no* e 10" 130° € 0 S0°E 60°E WE S°E W°E 100°E 10°E 120°F 130°E H0E S°E 60°F T0°E S0°E 90°E 100°E 10°E 10°E 130°E 140°E Severe
5N 55N 55N SDSs
SDS
) SN 5N
4
"r,_»
I?; Blowing
= Dust
N 35N N
by i
BN BN 25N
d -
J5oN 4 . . | , 15N . . ‘ ; " | | ' 1N+ ‘ : r - : . .
S0°E 100°E 10°E 120°E 130°E 140° WE °E W°E $0°E YWE 100°E 110°E 120°E I30°E 140°E SO°E 60°E M°E 80°E 90°E 100°E 110°E 120°E

130°E 140°E



Spatial evaluation results of a typical case
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O Spatial evaluation is based on target recognition

technology, which can evaluate the deviation of

[ the position, shape, area, intensity and other

attributes of matched targets, and take the overall

similarity as a comprehensive indicator to

reflect the prediction performance of the model.
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Summarize

Target Similarity: BD : 0.74
SDS: 0.73 (T1), 0.59 (T2)
SSDS: 0.53(T1), 0.69 (T3)

Matched
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Target Similarity:
BD: 0.73 0.84 0.86 0.74
SDS: 0.63(T2) 0.67(T2) 0.58(T2) 0.73 (T1), 0.59 (T2)
SSDS: - 0.52(T2) 0.13(T2) 0.53(T1), 0.69 (T2)



Conclusion

In the severe SDS process, oprational mean dust forecast could
catch the trend of time series of observed dust concentration in
both dust source and downwind sites.

In spring, oprational mean dust forecast showed a strong
positve correlation with observations in northern China, but

| overestimated the dust concentration in dust source regions,
| especially in central and western Inner Mongolia.

The above means that mean dust forecast can provide a
reference for forecasters, especially judging the occurrence and
end time of SDS for a certain region.
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[0 The gridded dust concentrations could be achieved by merging FY4A

satellite observations with surface PM concentration.

[0 Using spatial verification to evaluate the performance of each dust

operational model, including location, intensity and so on.



