munmu.ronesm.v

T GF-6 WFVHIZRAAGE B RN
;% R FHY §Rb BFL RKEX
Remote sensing monitoring of spring frost on forest based on GF-6 WFV

Gao Ying, Wu Honggan, Li Shiming, Zeng Qingwei, Ma Yulong, Mi Guobing

ElES'E

R, IRELH, R, 8 oA, S5, K E S FETGF-6 WFVEZRAIR T B . Jb il Rsr2a 41, 2025, 47(9):122-
128. doi: 10.12171/5.1000-1522.20220164

Gao Ying, Wu Honggan, Li Shiming, Zeng Qingwei, Ma Yulong, Mi Guobing. Remote sensing monitoring of spring frost on forest
based on GF—-6 WEV[]]. Journal of Beijing Forestry University, 2025, 47(9):122-128. doi: 10.12171/j.1000-1522.20220164

TELR I View online: https://doi.org/10.12171/5.1000-1522.20220164

ZETT BRI A S F

Articles you may be interested in

TA i) it A 1R S0 S IRAGT T ) =2 > B R T 4

Deep learning model compression for real—time listening of boring vibration

JEatHRll R2F24407, 2021, 43(6): 92-100.  hitps://doi.org/10.12171/1.1000-1522.20200100
J5F Mask R-CNNAERS 27 ] 1 TC ALz B AGAS AR BAA St B B

UAV remote sensing image extraction of single tree crown of Chinese fir based on Mask R—CNN and transfer learning

JEEiAOl K2 E24 9], 2024, 46(3): 153-166.  https://doi.org/10.12171/j.1000-1522.20210343
BT 2R BRI 0 A A T e LR A S B PPN

Evaluation of forest ecological quality in coastal zone counties of Fujian Province, eastern China based on multi—source remote

sensing data

JEEAROL K2 A24 47, 2024, 46(5): 12-25.  https://doi.org/10.12171/§.1000-1522.20230200
P I R A PR 23 S 1 ]

Remote sensing classification of stand type coupled with time series features

JEsbll K 22447, 2024, 46(1): 68-81.  hitps:/doi.org/10.12171/5.1000-1522.20230093
SET AR A LA 7 ] B ARG BUR A

Estimating forest stock volume based on feature selection and machine learning

sl R 2A24 47, 2025, 47(4): 155-167.  https://doi.org/10.12171/j.1000-1522.20240328
WA Wb 5 D67 I 1) PP 91 SEAR I S R ARARPA B 2k o 22 S AU

Remote sensing recognition of pine wilt disease in Pinus massoniana forest combined with microwave and optical time—series images

dbEtAfoll K 2f224R, 2024, 46(3): 40-52.  hitps://doi.org/10.12171/j.1000-1522.20220453


http://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20220164
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20200100
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20210343
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20230200
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20230093
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20240328
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20220453

BATHEE W I = # I x 2 2 K Vol. 47, No. 9
202549 A JOURNAL OF BEIJING FORESTRY UNIVERSITY Sep., 2025

DOI:10.12171/3.1000—-1522.20220164

EF GF-6 WFV RIFRRFREIZ KIS

B %Y Rax” R ¥R ZFEAY KEE
QL. E AR B2 50 B B A S A0, b AT 1000915 2. [ MR A J5LR bRl 3 & 5 (5 B BR 9236 %, Jbat 1000915 3. kst sh =i
BHEABR AR, 65T 100096 4. 5 & 5ifs BEAA R A, L5 100028; 5. 77 L E A ARE ELR 18 )14k, W 30K 032199)

THEE: (B DEF R E R MR F IR, LRMEKRAERS RGE AR KT . A EERTT GF-6 WFV 4B 7EFR TR
SR IR, AR MO I SR R 2 ks . (73R 1RAL P 48 55 LU B MRS 3R 0 | M N AL X, 25 2019
SEARMAE L KR GF-6 WFV B FH4E, 4341 NDVI B 28 484050 31 45 2€ 5| JE R ARbk vk 35 R R i FE e 7 . 3@ 3 ENVI
I NetS IRFES: SRR, ik e RAR A, R F AT IPAl . [455R 1 AR 0 Uk BOW AR MO 3 10 5 B BUNEUR, BB T
12 1 IVt AR PR EL A (1 20 J K B o ) S PR 8 2 ST AR B I R IR P K R 81.0%, R 55 X8 B 43 2 4% ] 43 AT BIE 1)
HERTE A 90.7% . F:T Landsat-8 OLT AUEE i 25 %4 i) 56 1E 45 K W, GF-6 WFV ) NDVI i 55048 Ae 06 5 25 W Mk 7t
X VR E R A KBS WF 70 1 A 36 R 52 40 AR B 52 40 4 B 2 40 DA R f B AR 40 (R TET AR o5 BE 4 1A 17.4% 36.3%
30.9% F1 15.4%. #FH EESAAE 1600 m PAF MRHER XI5, (458 1 S8R 7 GF-6 WEV I 5 80E 76 15 3 TS 78
B BIRAE A A8 TR 00 r 0 S g, AR B DR MRS A B SR AL ROR T B

X*%217: GF-6 WFV $4E; /5 NDVI; (8I72%E; IR % > i

FESES: S761  XEAIRERRS: A XEHS: 1000-1522(2025)09-0122-07

SIiE: wise, AE, B, 5. T GF-6 WFV IR MR F@ B (1], b mi#oll R 22344, 2025, 47(9): 122-128.
Gao Ying, Wu Honggan, Li Shiming, et al. Remote sensing monitoring of spring frost on forest based on GF-6 WFV [J]. Journal
of Beijing Forestry University, 2025, 47(9): 122—-128.

Remote sensing monitoring of spring frost on forest based on GF-6 WFV

Gao Ying'?  Wu Honggan'? Li Shiming'” Zeng Qingwei® Ma Yulong® Mi Guobing’
(1. Research Institute of Forest Resources Information Techniques, Chinese Academy of Forestry, Beijing 100091, China;
2. Laboratory of Forestry Remote Sensing and Information System, National Forestry and
Grassland Administration, Beijing 100091, China;
3. Beijing Zhong Yun Wei Tu Technology Co., Ltd., Beijing 100096, China;
4. Geoscene Information Technology Co., Ltd., Beijing 100028, China;
5. Erdaochuan Forest Farm of Guandishan State Forestry Administration, Wenshui 032199, Shanxi, China)

Abstract: [Objective] In recent years, forest frost damage has occurred frequently in China, causing
significant impacts on forest growth and ecosystems. This study aims to explore the application of GF-6
WFV data in forest frost damage monitoring and provide a scientific basis for precise forest regulation.
[Method] Taking the Guandishan National Forestry Bureau in Shanxi Province of northern China as the
research area, this study analyzed the spatiotemporal changes of NDVI in response to the development
process of forest frost damage caused by spring cold snaps based on the GF-6 WFV time-series data during
the 2019 forest vegetation growing season. Through the Net5 deep learning model of the ENVI software, the

optimal model was selected to evaluate frost damage. [Result] The coastal blue band is highly sensitive to
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the yellowing information of forest vegetation, which helps improve the remote sensing monitoring accuracy
of sub-healthy forest vegetation. The user accuracy of deep learning model training composed of this band
was 81.0%, and the accuracy of spatial distribution verification of frost damage remote sensing classification
was about 90.7%. The time-series NDVI data of GF-6 WFV can effectively monitor the frost damage in the
study area during spring and had been verified by landsat-8 OLI and field survey data. During the study
period, the area proportions of severely damaged, moderately damaged, slightly damaged, and healthy forest
stands were 17.4%, 36.3%, 30.9%, and 15.4%, respectively. Frost damage was mainly distributed in low-
altitude areas below 1 600 m. [Conclusion] The study reveals the potential application of GF-6 WFV time-
series data in early warning monitoring of tree crown yellowing or growth stress caused by frost damage and
provides scientific technical means for forest damage monitoring and precise forest management.

Key words: GF-6 WFV data; multi-temporal NDVI; late spring coldness; deep learning; remote sensing

monitoring
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Fig. 2 Wilting condition of Quercus liaotungensis shoots after freezing (2019-06—13)
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Fig.4 Monitoring results of forest frost damage in selected areas based on GF-6 WFV data (2019-06-25)
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