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1 . Protecting the Earth Through Climate-Smart Agriculture and

Technologies GBIt S EE RE R MR AR R H1ER)

f#j4>: Feeding a world population estimated to exceed 9 billion by 2050 will require significant
increases in agricultural production, yet those increases must be sustainable solutions that protect
the world’s natural resources. As USDA’s primary extramural funding agency, the National Institute of
Food and Agriculture (NIFA) invests in research, education and Extension efforts to ensure a secure
food supply while protecting and enhancing the world’s natural resources. NIFA’s Agriculture and
Food Research Initiative (AFRI) is the nation’s leading competitive grants program for agricultural
sciences. AFRI-funded science is vital to meeting food, fiber and fuel demands as the global
population expands while safeguarding the world’s land and water resources. NIFA is working to
transform American agriculture to increase production in sustainable ways and doing so in the
context of diminishing land and water resources and a changing climate.

SK¥H: USDA

R A H#: 2023-04-26

NCEERE http: //agri. ckecest. cn/filel/M00/10/2B/CsgkOGRUyrmAUgLDAAFV85rX1T0398. pdf

T FRIHK
1 . Evaluating the impacts of watershed rehabilitation and irrigation

interventions on vegetation greenness and soil erosion using remote sensing
and biophysical modelling in Feresmay watershed in Ethiopia (Fi| F 38 B A1 4=
VY BERE RS SPA IR ZE AR LE TEF ere smay IR K AN VE IR T HidE HEXT LA 240
ARk H R R)

f&j4: Soil erosion and subsequent land degradation undermine efforts to ensure food security and
environmental sustainability in Ethiopia. The government of Ethiopia has implemented extensive soil
and water conservation (SWC) programs in severely degraded and food-insecure areas of the country,
in some cases integrated with subsequent or parallel irrigation development. However, the
effectiveness of these interventions has not been extensively evaluated. This study, therefore,
evaluates the performance and impacts of SWC practices in terms of improving vegetation greenness
and reducing soil erosion in Feresmay watershed in Ethiopia. Long-term Landsat-based Normalised
Difference Vegetation Index (NDVI), Revised Universal Soil Loss Equation (RUSLE), and Soil and Water
Assessment Tool (SWAT) were used for change-detection analysis before and after the
implementation of various SWC interventions. The results revealed the positive impacts of SWC
interventions in improving the vegetation greenness and soil erosion reduction although the
outcome varied by intervention. Increased vegetation greenness was observed largely in areas where
area closure with catchment treatment (ACCT) and impacts of irrigation (IRR) interventions are
dominant, while relatively little impact was observed at the watershed level analysis. Although these
interventions helped to reduce soil loss, the results highlighted the need for more SWC interventions
to minimise further soil loss.
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SEYE: All Earth
KAT B HI:2023-04-11
A8 http: //agri. ckecest. cn/filel/M00/10/2B/Csgk0GRUzSyAdkppALX8XmXRIH8069. pdf

2 . Crop type mapping with temporal sample migration (B Iy [8]FEASTERB K
YEYIR B BRGT)

4. Accurate and timely crop maps are crucial for monitoring agricultural production. Current
supervised classification methods based on remote sensing rely heavily on ground-truth samples
collected at a high cost, and the years without sampling highly limit classification accuracy. To
address such a challenge, we proposed a time-migration method based on historical training samples
collected in 2017, 2018 and 2020 to conduct supervised crop classification mapping in the target year
(2021) with no ground samples. We chose Hailun City, Heilongjiang Province of northeastern China,
as the study site; the major crops included corn, soybean, and rice. We reconstructed time series of
Sentinel-2 data and selected spectro-temporal features to identify standard crop phenological curves.
We calculated the similarity between reference and image spectra and designed label-matching rules
to identify training samples through the dynamic time warping algorithm. We then used the historical
samples to map the crop types of the target year. The results showed that the migration accuracy
reached 95% for major crop. Using these samples as training data with a random forest to classify the
target year, the overall accuracy reached 94.13%. The new sample time-migration method proposed
in this study can efficiently migrate historical samples, greatly reducing the cost of ground-truth
sampling.

R¥E: International Journal of Remote Sensing

KA B :2023-03-31

RS http: //agri. ckeest. cn/filel/M00/03/59/Csgk0YirgpgATLgNAIG5X0yKwLs164. pdf

3 . Estimating fractional vegetation cover and aboveground biomass for land
degradation assessment in eastern Mongolia steppe: combining ground

vegetation data and remote sensing (3815 R R L HLUBAL R P EEE S
R FAEMBERIMGE: &6 H IR EE 1R

f&j4>: Fractional vegetation cover (FVC) and aboveground biomass (AGB) are critically important for
monitoring grassland degradation, and their accurate estimation can be used as key proxies for
assessing land degradation. The main purpose of this study was to estimate the FVC and AGB in the
eastern Mongolian steppe using remote sensing and machine learning. In this context, spectral bands
and vegetation indices were extracted from the processed Sentinel-2 data and used as predictors.
The field vegetation data were derived from the Mongolian pasture-monitoring database, which
consisted of 256 plots with FVC and AGB measurements. Consequently, we derived FVC and AGB
from Sentinel-2 imagery using 256 field vegetation measurements in the vast eastern Mongolian
steppe as a reference for random forest (RF) models (R2FVC = 0.81, R&sup2;AGB = 0.76). Among the
variables, the predictor variables derived from spectral vegetation and soil indices, especially NDVI,
Simple Ratio (SR), and OSAVI, were highly important for predicting FVC and AGB. As expected, a
comparison among the map values showed that the spatial distribution of FVC and AGB was
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consistent with the landscapes and ecoregions in the study area. As the FVC and AGB maps only
showed the current condition of vegetation cover, we also analysed NDVI trends to explain
vegetation cover changes. We tested temporal trends in vegetation using Landsat NDVI time series
data and the Mann-Kendall trend test. This revealed that in 7.3% of the area, the NDVI significantly
increased, whereas a significant decrease was observed in 58% of the area.

SK¥E: International Journal of Remote Sensing

RATHHI:2023-01-23

L CBEHE http: //agri. ckcest. cn/filel/M00/10/2B/CsgkOGRUZxKAAW-vAFnLcwLyxR0688. pdf
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