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Abstract

Against the backdrop of frequent global extreme climate events, the stability of agricultural ecosys-
tems in hilly and plain transitional areas is facing severe challenges. Conducting precise assess-
ments of agricultural disaster resilience has important theoretical and practical value. In response
to the limitations of traditional assessments relying on statistical data, low resolution, and insuffi-
cient dynamism, a technical framework of “high-resolution remote sensing + random forest classi-
fication + multi index resilience model” was constructed using Nanjing city before and after the ex-
treme heat and drought event in 2022 as the research area. Based on Sentinel-2 remote sensing
images (10 m resolution), core features such as normalized vegetation index (NDVI) were extracted,
and the random forest algorithm was used to achieve accurate classification of five types ofland use,
including cultivated land and forest land, with an overall accuracy of 89.7% and a Kappa coefficient
of 0.86. Combined with the normalized resilience index model, the resilience changes of agricultural
ecosystems were quantified. The results showed that: (1) In 2022, extreme high temperature and
drought caused a sharp drop of 27.3% and 15.4% in NDVI of cultivated land and forest land, respec-
tively, resulting in an imbalance in land use structure; (2) From 2023 to 2024, under the synergistic
effect of policy regulation and natural restoration, cultivated land and forest land will achieve “over-
compensation” restoration. In 2024, the NDVI will increase by 65% and 25% respectively compared
to 2021, and the resilience index will reach 4.42 and 2.66 (high resilience level), and the land use
structure will return to equilibrium; (3) The resilience of agriculture shows significant spatial dif-
ferentiation, with a higher recovery rate in plain areas than in hilly areas. Water bodies, bare land,
and construction land are the weak links in resilience. The study reveals the coupled response
mechanism of “disaster impact policy intervention ecological restoration”, providing a standard-
ized technical path and empirical reference for agricultural disaster prevention, mitigation, and re-
silience improvement in similar hilly and plain transitional areas.
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Figure 1. Schematic diagram of study area
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Figure 2. Three dimensional degree of agricultural toughness
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Figure 3. Vegetation index map of Nanjing each year
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Table 1. NDVI value and change rate of various land types in Nanjing

F 1. BERHELHER NDVI ERTHE

o L i 2021 4 NDVI 2022 4 NDVI 2024 4 NDVI 2022 FBL 2021 £ 2024 4 2021 4

A (%) A (%)
o 0.4650 0.3380 0.7674 -27.3 +65.0
Rt 0.6079 0.5140 0.7639 -15.4 +25.0
KA —0.1205 —0.1160 -0.5192 -3.7 -330.8
jeisdathil 0.1508 0.1970 0.2306 +30.6 +52.9
b, 0.0997 0.2350 0.1522 +135.6 +52.7
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Table 2. Land use area of Nanjing each year (km?)

2. AR EFEH LRI A ER(km?)

T T 2021 4 2022 4 2024 4
HHh 2400.56 1260.59 1823.30
M 1658.92 2152.61 1530.65
K& 350.99 950.62 357.30

AW 1050.55 1462.61 1131.38
i 637.60 766.05 1754.04

Table 3. Proportion of cultivated land area in Nanjing each year (%)

3. W EEOHBERSEE%)

Ay 2021 4 2022 4F 2024 4

#Hhith 5 e 36.32 19.07 27.59
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Figure 4. Spatial variation map of agricultural disaster resilience in Nanjing
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