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Abstract: To address the inadequacies in the multi-scale spatiotemporal distribution analysis
of non—earthquake triggered landslides in China, particularly the lack of research on hourly—
scale patterns, this study first established a 1982 - 2025 non—earthquake triggered landslide
database for China with hourly temporal precision (containing 347 landslides). Subsequently

systematic multi-scale spatiotemporal distribution pattern analysis was conducted using

HEEWE . HERAEHRN 557 R IR E SR BRI (20242D1000500); B HARRIFE ST H (42471094); IY)I14EH
SRFIEREL: (2024NSFSC0068); H AL R F A- QB R 2 BB E (202237905 [} 2 B U 1 L BT 1 30 B R
FFOTE (IMHE-ZYTS-01); HbJT %< SR VA 55 Hh i PS5 (R4 [ 5K 3 s S 00 = P il & B BT H - (SKLGP2024K015); 1
9 B v - B PRSI K B S PO & B Bh I (SKLGP2022K009)

PR X (2000—), 9, Gt ETNFHPN AT, E-mail: 1376610978@qq. com

SEEEH: £k, W5, E-mail: wws@cdut. edu. cn



statistical methods including the chi-square goodness—of-fit test, chi—square test of
independence, Pearson correlation coefficient test, binomial test, and one—sample ¢-test. The
results show that spatially, the landslide distribution density exhibits the characteristic
of “the highest in Southwest China, followed by South and Southeast China, lower in Northwest,
Central and East China, and the lowest in North and Northeast China”. The landslide exposure
index calculated based on population density and GDP density indicates that South and Southeast
China are the highest-risk zone, Central and East China are the high-risk zone, Southwest
China is the medium-risk zone, North and Northeast China are the low-risk zone, and Northwest
China is the lowest-risk zone. Landslide frequency has a strong positive linear correlation
with average slope (£ =0.49) and a moderate positive linear correlation with average elevation
(0.09<</#%<0.49), and is significantly influenced by rainfall and climate conditions—
indicating that the spatial distribution is jointly determined by terrain and climate. On the
monthly scale, landslides in five regions of China are concentrated in June - August, and
landslide frequency has a strong positive linear correlation with monthly average rainfall
(£ =0.49), meaning the monthly-scale distribution is dominated by concentrated summer
rainfall. On the hourly scale, national landslides are predominantly concentrated in the
03:00 - 15:00 period, with rainfall-triggered landslides peaking in 00:00 - 12:00 (consistent
with the hydrological response to nocturnal rainfall) and non—rainfall-triggered landslides
peaking in 08:00-20:00 (associated with diurnal human activities)—indicating that the
hourly-scale distribution is dually driven by rainfall and human activities. This study
demonstrates that the multi-scale spatiotemporal distribution characteristics of non—
earthquake triggered landslides in China are closely related to regional terrain, climate
conditions, and human activities. It not only fills the research gap in the hourly-scale
temporal distribution patterns of non—earthquake triggered landslides in China but also
provides scientific references for time—specific and region—specific early warning and risk
prevention and control of landslides.
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Tab. 1 Summary of fields included in the Landslide Catalog
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Table.3 Landslide exposure index statistics of the five regions
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Fig.1 (a) Distribution characteristics of China’s provincial-level administrative regions in
four terrain and climate indicators; (b) Spatial distribution of non—earthquake—triggered
landslides in five regions of China; (c) Statistics of landslide-triggering factors; (d)
Statistics of landslide frequency
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Fig.2 Correlation test results of non—earthquake triggered landslides with annual average
rainfall, average elevation, average slope, and annual average temperature in provincial-
level administrative regions of China
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Table.4 Summary of monthly-scale chi-square goodness—of-fit tests and chi-square tests of

independence for landslide events in five regions
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Fig.3 Monthly average rainfall and monthly-scale landslide frequency across China and its

five regions
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Fig.5 Results of correlation test between monthly scale landslide frequency and monthly

average rainfall in the whole country and five regions
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Fig.7 Statistics of hour scale landslide frequency and hour scale probability density
distribution of landslides in the whole country and five regions; (a) (b) Rainfall triggered
landslides; (c¢) (d) Non rainfall triggered landslides

MNIEL 8b B /NS R S A 88 P PT 3 — 2 BITf S A 38 e A B T B A 42
RIS R A B (03:00-15:000, 2 B R fit A RS A I B (00:00-12:00) 5 AEFF
fi A T S R AN BE (08:00-20:00) TR ELE X IA); [RIIF, b P i A 2R S I B
B SR (IR SE B0,  HORE BN B () 20 AT DTk BE B &, B A1 R v I B
5 i ) o R i TR B X T



00:00 04:00 08:00 12:00 16:00 20:00 OU,Ol%I
60 i

BEn
I5F I [ [
ok

10f 20

A i A T R I

40 F R

b * Few

2.4 - % 7
p=24x10 = I B Sk a
IF i 1 = g aE
sl p=17.9x10 & < » =
&= ® ® = =
o - > B

Ll 74 s
S0P

Fie B Al 5 40 00 ) B

T ()’—-HTIHI.I}”MI", _____ I LII_I-IW """ "

b 1l B W JEh 00:00 04:00 08:00 12:00 16:00 20:00 00:00

B8 (a) £EK 5 MXBEBEWRERN RMMEER U NERE RRER; (b) £ESME. BERMEE.
IR PR A R RV R R I B A

Fig.8 (a) Statistics of deviation values and results of one-sample t-test for high—incidence

40

periods of landslides at national and five regional levels; (b) Distribution of high—incidence
periods for national overall. rainfall-triggered. non-rainfall-triggered landslides
4 g

ARNA) b, o AR A T e S I VN R A T AR R B R R R IR T
b5t RAEREUR A RIRACRAR” WX SERE A% R o oy, PR XS T 38 A%
X, VEER TR X . TR R AR G AT BRI X3,  HhiAE R 0%, IR AR A
THEABHIE GBI RA: ERR R X BE A, DU 2 20 A ) o B 3 35 0 2 R
FE I S i AR BN s B IX I (s b IR S AR i3t 5 4 R SR AKX AR L Fef&
PR, BRI ERFE XSG, WO AL THURIK,  [FJ 26 = HhBL; 1
6 L AR AN LA J L B 50N E T, s34, BONTE S s AR X (AT =
R, VORS00 KU IR ARG B, N5 285 1 78 8] Ar i od 22 22 FE Fa B Ay 1 X
B R, AN D2 G S X BN s B ANy, D D e RS R i AR PRI 7w, 5 A4
DX 325y AR R Oy 2 2B 5y, 25« B R 2 v [0 T 3 v 2 B AR A A R O 3R (R, 2023)
HIXIZE 7 B3 Her MR N 6 KRR, B AU O IR A R 3R s b Je B2 s Ak
WA ERERT, AWCHS /Rl A 0, MOCH IR R 200G TG TR (B
e O . 7L CRii B LK HAB L ARAE CRATID. KM RIREE) . Hr SR
(B> FHEERS A, HRAERMS /R HESG tAh, IR S50 ™ 5%
VR, SR W Ak A T SR

AREL, 2EKk 5 MXEEHERT 6-8 A, H5H FHMKNEERmE M EMHE
(£>0.49), X EEZEREW Sz LB A 4R B 2R 4 E FF W
I3, 6-8 F BRI BRI BROKTE il B W 4, L I o 9 o B8 W i o R AR N BB (A
FEAESE, 2024). [AIF, FRE L SR R AR RE, bl B 64, 89%. ARl Ffg &
bE 25.90% (SC&HAE, 2023), AR B R T ANKSIEIE . ERFEFEREM T, 3
AR LR K S I AW T R, AR UBY SR B BRI A, e 51 RN R AR . JRE 6-8
Aot aEIE, EXE “FRFER-TEN " fFAEZR: MR 6-8 IRtz 6 X
RAKNEFEMFEW, PUALN 5t m R Rt R A, ARRAT S5 & PRS0 H RN

NI RUEE L éﬂFﬂﬁ?ﬁﬁEﬁ?’ﬂiﬁﬁ%EEﬁ?% 03:00-15:00, H.ZFIW H B & fi &
HAL oy SEAFAE: BRI MR BT 3 5 R T 00:00-12:00, IR B) R RF 45 10 I IR 23 934 S 3
KL S A Eﬁﬁﬁnﬁ% HE 5 ANX SR AR E R M 22 /= (20:00-08:00) FFLEFF



W CERRSE, 2022) , MEIRPER IS A TARSLBRRFEHZIE, 2K SO G B sem, a0
B JE AR K PR R 2 i BUA B RTIRES s LR 344 P ALIRK ) B35 Ty, ELEEHISS
AR PUBYSRAT, YR EY N I BB R AL G SE R, TR B e Ae R EHAE,  2024;
XESE, 2024; RREMTER], 2025). ok, RIAMKIRPIERE— 0 0T 3 KU . (RIE nT
PN KRR, SR I KSR PN (13 B I, AR AEK IR 2 T ARBIE, 25
SRPUBTIRAE, BRI YRS ETE Wu et al., 2021; Shibasaki, et al., 2016). AEF&RRflA
g = R T 08:00-20:00, 5 AZKHANGS) (WK™, LS WESEES, ML
RIS BN A AT AR G, R T NSRS S I BEN LI, DR 75 45 6 AR N 208 B At A T 35 RS B
B.

AW FUAT R AT A5 B R 2 1 X S S B B o SRR : PR PEb. AR AR X
WREARR AT L 80%, LA AhIE . HRE 6-8 H iy MU Ko /N RS fl R 88 43
FRFIE (BRI fiR Y 00:00-12:00, JERFRN il & %Y 08:00-20:00) H A Ao 4%, 1%
TS AE FER R, AT L DX R T U B SR R 2 % b AR AR XA AR E A
6. 3%, HARRRHIE S ARG (A AU ] RESZAE AR AN R M, XS A MIE R IR RRIEE, “ %
BRIZ 7 7 R 52 M S 8 E 5 NN 7 oT B E A DO AL, 56 TR R R AR O
SEe WA & AR X I k3 et — D WA S5 B s /N RS B N ik i B0 B 52 N NG Bl
BEATLETE MR, AT S0 ASOHR 50 1 B HE DRSSO R o 11, G B 1 DX 3 P 75 DT T 4 b T
AR B ESS BARRE . TIXLEEnEE S RNE G, S5 RIE A &R DA
B PEAE AR X A AN YY), b BORIEREA | R AR B S i X el 45 R AR M “ %
R ” o Bk R, 20T BRS NN BT RE T RS TR —
AR, RAETE R T S A AR VR, AR BRRR, Aok @Y et
A HGHE B FE 45 18 B AR TR X SAE AR 2 AT AN I R AR « 51N DT R A A B A A e R R
I3 AR Z DB & IR TR R AR SR B R GO ) T = 2 i AR TR VR A T 3 B A R
LRI TIX = i, BB SR M S N A ANME

5 Zhig

ARWFFAIEET 19822025 FIF [ADRE BEIA /NI 2% 1) [ JE b 5B Al R M e o, Bl 2
R (E-AND R0, BRI R4 8.

(1) MWZ[E A KT, o B RS fid A v 38 2 I V0 v o7 T AR T B 38 B e v
KRR Z  Pidb e AR R EHE. b K ARALRAR” MHRE, DA% ELE GDP %R
Fbn TSI 5 R AR B R R e rg SR e i AU IX, e R 2Ry v AR X, 7 e R R
BrIX, Hedb AR IR X, PAC AR AR X o S 3 Bl R R St i, DA
WK SEYI N E . P EFE . P58 R A3 R Y 0% 0 38 b B AE S 20 A i B
25 [B) o3 A A% SR 5 T B S 9%

(2) fFEARE L, SEAEME MRS RS T 6-8 A, I HHAREESEHRYE
S-S5 W B R e 1 T A O, AR B 2 X IR ) PR v o I 0o 4 L g 3 o e ) 0 ) 3 S R 4R
H.

(3) fE/NIREE b, A TR MRS fd e 3B e Ak = R Bl 03:00-15:00,  HLERIW H A
S A SR e R il R BN I = T 00:00-12:00, 50 18] PR S B34 K ST i
2 (MKBE-LEKIE A m—E ATy s B N ) AHULED: ARRE A B 3 m Rk T
08:00-20:00, 5 A& H 8173 (I [AIRFEAH G .

References



Ankang Municipal Bureau of Natural Resources, (2024-08-22) [2025-09-13]. Ankang Successfully
Forecasts a Geological Disaster. https://zrzy.ankang. gov. cn/Content—2739645. html.

Baoji Municipal Water Resources Bureau, Baoji Municipal Meteorological Bureau, (2025-07-02)
[2025-09-13]. Meteorological Early Warning for Flash Flood Disasters.
http://www. baoji. gov. cn/col9816/c019818/c019857/c019865/202507/t20250702 1164049. html.

Chen, X. B., (2025-07-27) [2025-09-13]. 5 People Confirmed Dead After Being Buried in a Car
in a Landslide in Pu’er, Yunnan Province. Xinhua News Agency
https://www. news. cn/politics/20250727/bbale2a6a76942b387159f1bae6dc426/c. html.

Cruden, D. M., Varnes, D. I1., 1996. Landslide Types and Processes, Special
Report , Transportation Research Board, MNational Academyof Sciences, 247: 36-75

David, P., 2012. Global patterns of loss of life from landslides. Geology, 40(10): 927 - 930.
https://doi. org/10. 1130/G33217. 1

Feng, W. K., Zhao, J. C., Yi, X. Y., et al., 2025. Characteristics and Driving Factors of
”6 ¢ 16” Rainfall-Induced Group Landslides in the Fujian—Guangdong—Jiangxi Border Region.
FEarth Science, 50(10): 4111-4124 (in Chinese with English abstract).

Gortm, T., Fidan, S., 2021. Spatiotemporal variations of fatal landslides 1in
Turkey. Landslides, 18: 1691 - 1705. https://doi.org/10.1007/s10346-020-01580-7

He, X. R., Liao, X. H., Zhang, L. Q., et al., 2022. Clustering Zoning of Landslide—-Prone
Factors and Analysis of Road Engineering Disturbance Effects in the Bailongjiang River
Basin. Journal of Engineering Geology, 30(3): 672-687 (in Chinese with English abstract)

Huang, F. M., Ouyang, W. P., Jiang, S. H., et al., 2024. Landslide Susceptibility Prediction
Modeling Considering the Spatiotemporal Partition Principle of Training/Testing Sets in
Machine Learning. Farth Science, 49(5): 1607-1618 (in Chinese with English abstract)

Jiang, W. Y., (2024-07-29) [2025-09-18]. Sudden Landslide Geological Disaster in Xilin County
Baise City, with No Casualties. Nanguo Morning
Post. https://www. ngzb. com. cn/news/2024/07/29/baise-1inxian—tufa—huapo—dizhi-zaihai—
renyuan—shangwang. html.

Kang, C., Zhang, F. Y., Pan, F. Z., et al., 2018. Characteristics and dynamic runout analyses
of 1983 Saleshan landslide. Engineering Geology, 243 181 - 195.
https://doi. org/10. 1016/ j. enggeo. 2018. 07. 006

Kirschbaum, D. B., Adler, R., Hong, Y., et al., 2010. A global landslide catalog for hazard
applications: method, results, and limitations. Natural Hazards, 52: 561-575.
https://doi. org/10. 1007/s11069-009-9401-4

Kirschbaum, D., Stanley, T., Zhou, Y., 2015. Spatial and temporal analysis of a global
landslide catalog. Geomorphology, 249: 4-15
https://doi. org/10. 1016/ j. geomorph. 2015. 03. 016

Klose, M., Damm, B., Highland, L. M., 2015. Databases in geohazard science: An introduction.
Geomorphology, 249: 1-3. https://doi.org/10. 1016/ j. geomorph. 2015. 06. 029

Li, Z., Yang, M., Qiu, H., et al., 2025. Spatiotemporal patterns of non-seismic fatal
landslides in China from 2010 to 2022. Landslides, 22: 221 - 233.
https://doi. org/10. 1007/s10346-024-02362-1

Lin, Q., Wang, Y., 2018. Spatial and temporal analysis of a fatal landslide inventory in China
from 1950 to 2016. Landslides, 15: 2357 -2372. https://doi.org/10.1007/s10346-018-
1037-6



Lin, Q., Wang, Y., Liu, T., et al., 2017. The Vulnerability of People to Landslides: A Case
Study on the Relationship between the Casualties and Volume of Landslides in China.
International Journal of Environmental Research and Public Health, 14(2):212
https://doi. org/10. 3390/1 jerph14020212

Liu, Q., Gan, J. J., Chen, H., et al., 2024. Formation Mechanism and Rainfall Factor Stability
Evaluation of Small-Scale Soil Landslides in Eastern Jiangxi. Bulletin of Geological
Science and Technology, 43(6): 235-243 (in Chinese with English abstract)

Marc, 0., Gosset, M., Saito, H., et al., 2019. Spatial patterns of storm—induced
landslides and their relation to rainfall anomaly maps. Geophysical Kesearch Letters,
46: 11167 - 11177. https://doi. org/10. 1029/2019GL083173

Monsieurs, E., Jacobs, L., Michellier, C., et al., 2018. Landslide inventory for hazard
assessment in a data—poor context: a regional—-scale approach in a tropical African
environment. Landslides, 15, 2195 -2209. https://doi.org/10.1007/s10346-018-1008-y

Rosser, B., Dellow, S., Haubrock, S., et al., 2017. New Zealand’ s National Landslide
Database. Landslides, 2017, 14: 1949 - 1959. https://doi.org/10. 1007/s10346-017-0843-6

Sepilveda, S. A., Petley, D. N., 2015. Regional trends and controlling factors of fatal
landslides in Latin America and the Caribbean, Natural Hazards and Earth System Sciences
15: 1821 - 1833. https://doi. org/10.5194/nhess-15-1821-2015

Shibasaki, T., Matsuura, S., Okamoto, T., 2016. Experimental evidence for shallow, slow—
moving landslides activated by a decrease in ground temperature. Geophysical Research
Letters, 43: 6975-6984. https://doi.org/10. 1002/2016GL069604

Van Den Eeckhaut, M., Hervdas, J., 2012. State of the art of national landslide databases in
Europe and their potential for assessing landslide susceptibility, hazard and
risk. Geomorphology, 139 - 140: 545 - 558. https://doi.org/10. 1016/ j. geomorph. 2011. 12. 006

Wang, J. S., Jiang, X., Zhang, X. D., 2022. Study on Spatiotemporal Variation Characteristics
of Night Rain in China. Journal of Nanjing University (Natural Sciences), 58(5): 750-765
(in Chinese with English abstract).

Wen, A. B., Tang, Q., Ouyang, C. J., et al., 2023. Protection and Development of Mountains in
China: Review and Prospect. Bulletin of the Chinese Academy of Sciences, 38(3): 376-384
(in Chinese with English abstract).

Wen, B., Wang, S., Wang, E., et al., 2004. Characteristics of rapid giant landslides in China.
Landslides, 1: 247 - 261. https://doi. org/10. 1007/s10346-004-0022-4

Wu, K., Chen, N., Hu, G., et al., 2021. Failure mechanism of the Yaoba loess landslide on
March 5, 2020: the early-spring dry spell in Southwest China. Lands/ides, 18: 3183 -
3195. https://doi. org/10. 1007/s10346-021-01703-8

Wu, Q. H., Wang, K., 2025. Influence of Slope Angle and Lithological Characteristics of
Fine/Coarse Binary Structure Slopes on Their Rainfall Infiltration Barrier Effect. Farth
Science, 50(1): 311-321 (in Chinese with English abstract).

Wu, Y. H., Nie, Y., Han, L. Q., 2024. Landslide Event Dataset of the China—Pakistan Economic
Corridor (2010-2022). National Cryosphere Desert Data Center. http://www.ncdc.ac.cn

Xin, Y., (2025-07-30) [2025-09-13]. Rescue Continues for Missing Bus in Tianzhen County,
Shanxi Province: 10 Missing Persons Found, All Deceased. Sina

Finance. https://finance. sina. com. cn/jjxw/2025-07-30/doc—infifzsr3724785. shtml.



Xu, H., 2023. Extreme Characteristics of Precipitation and Variation Trends for Landslide
Induction in China. Journal of Mountain Science, 41(4): 545-553 (in Chinese with English
abstract).

Xu, X. D., Qi, D. M., Li, Y. Q., et al., 2024. Spatio—Temporal Characteristics of Floods and
Landslide-Debris Flow Disasters in China and the Advancement Process of the East Asian
Summer Monsoon under Multi-Scale Topographical Background. Plateau and Mountain
Meteorology Research, 44(4): 1-10 (in Chinese with English abstract).

Yin, Y., Wang, F., Sun, P., 2009. Landslide hazards triggered by the 2008 Wenchuan earthquake,
Sichuan, China. Zandslides, 6: 139 -152. https://doi.org/10. 1007/s10346-009-0148-5
Zhang, F., Huang, X., 2018. Trend and spatiotemporal distribution of fatal landslides triggered
by non—seismic effects in China. Landslides, 15: 1663 - 1674.

https://doi. org/10. 1007/s10346-018-1007-z

Zhang, S. F., Wang, Y. F., Jia, B., et al., 2017. Spatiotemporal Variations and Influencing
Factors of Geological Disasters in China from 2005 to 2016. Journal of Geo—Information
Science, 19(12): 1567-1574 (in Chinese with English abstract).

Zhang, S., Li, C., Peng, J., et al., 2023. Fatal landslides in China from 1940 to 2020:
occurrences and vulnerabilities. Landslides, 20: 1243 - 1264.
https://doi. org/10. 1007/s10346-023-02034-6

Zhang, Y. F., Liao, X. P., Li, J., et al., 2023. Prevention and Control of Landslide Disasters
in Mountain Road Engineering. China Science and Technology Achievements, 24(23): 51-53,
74 (in Chinese with English abstract).

Zhang, Y. N., 2021. Landslide Point Data of the Weihe River Basin (1915-2021). National
Cryosphere Desert Data Center. http://www. ncde. ac. cn.

Zhou, W., Qiu, H., Wang, L., et al., 2022. Combining rainfall-induced shallow landslides and
subsequent debris flows for hazard chain prediction. Catena, 213: 106199.
https://doi. org/10. 1016/ j. catena. 2022. 106199

FR3C S Rk

7R AR BEER, (2024-08-22)  [2025-09-13]. % BE RR Py Wl iR — & MR ok F .
https://zrzy. ankang. gov. cn/Content-2739645. html.

EWHAKFE, TEHRLFE, (2025-07-02) [2025-09-13]. 1 ¥t 5% &K § i % .
http://www. baoji. gov. cn/c0l19816/c019818/c019857/c019865/202507/t20250702_1164049. html.

MR, (2025-07-27) [2025-09-13]. = md &M LR M B 4 5 N#l@ k. Hrett.
https://www. news. cn/politics/20250727/bbale2a6a76942b387£59f 1bae6dc426/c. html.

B, BEE, ST, %, 20250 [HEEEAX 6« 167 SR B ABERIEIRHE S RSN K. HER
B, 50(10) : 4111-4124.

fibest, BUNME, SKEEE, %, 2022, HRILRESE K E 2R BT H 20 X S TE R TR SN 08 75 4.
TR 23R, 30(3): 672-687.

BRI, BRPHELSE, WoKAE, %, 2024, FEEHLARS ST @I 2R/ DA 7 R 43 T 0 (8 3 2 e 9
DL, BRI, 49(5) 0 1607-1618.

¥ OCER,  (2024-07-29) [2025-09-18]. HEWMKEREEEMFRE, TARGT. BHEER.
https://www. ngzb. com. cn/news/2024/07/29/baise-1inxian-tufa—huapo—dizhi-zaihai-renyuan-

shangwang. html.



G, HEZE, PRig, 5 20240 SR/ BURSOY BNLE R BT RO TEVEGY. USRI BGE R,
43(6) : 235-243.
FHRE, wea, kA, 2022, EBCN AN S AACRHETET. AU AR (AR, 58(5) 750~

765.
I, v, WA, S, 2023, PEL RS L R R BB R T ERRERERET, 38(3)
376-384

RPAE, EB], 2025, /KL T ICES ML A B A PR RFE S FCRELRR B NS SRR, M Bk,
50(1): 311-321.

RTF, HF, ALK, 2024 hEATHEREREASIESE (2010-2022 ) . FHRIKNGE L IEREE
HAEFC. http://www. ncde. ac. cn.

SR, (2025-07-30) [2025-09-13]. i B REEEFAERBRIR AL ORI 10 KB B, 008
HME. FriRMAZ.  https://finance. sina. com. cn/jjxw/2025-07-30/doc—-infifzsr3724785. shtml.

TRHE, 2023, o [ 5 AU S B K AR i PR ARRALE S AR A . I aEdlR, 41 (4) @ 545-553.

IRAEAE, &AM, FIRE, 55, 2024 2 REEHIEY 5T AR E X MERE IS AR 55 3 B b A 3508 A R R
ER AR, ST R, 44(4) 0 1-10.

SRR, 2021 VIR B AUECHE (1915-2021 4FD . B UK IR LV BERLE HOHE
http://www. ncde. ac. cn.

KET, BUNE, i, 45, 2023, [WIXERLREEMREDG. HERHEE, 24(23): 51-53, 74.

R, EEF, UG, &, 2017, IE 2005-2016 HEHTE OCE I AR SRR R 0T, HERE SR
AR, 19(12) 0 1567-1574.



