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Corrections of the NPP-VIIRS data

(1) Background noise reduction.

National Oceanic and Atmospheric Administration (NOAA) website provides NPP-
VIIRS annual products for 2016, and the background noise such as fire and aurora in the
images has been filtered out. This study assumes that the lighting areas of NPP-VIIRS
nighttime light images after 2016 are the same as those in 2016 [1,2]. Thus, we generate a
mask with 1 in the light area and 0 in the non-light area from the 2016 NPP-VIIRS annual
product data, and multiply the 2020 NPP-VIIRS image by the mask to achieve the purpose of
extracting effective lights and removing noise.

(2) Outlier correction.

Usually, megacities within a region have the highest stable nighttime light values. Based
on this premise, we select Beijing, Shanghai, and Guangzhou as reference areas. When the
radiation values in other areas are higher than the maximum radiation values of these three
megacities, they are considered to be outliers caused by short-lived light sources such as oil or
gas fires [3]. These outliers are reassigned to the average value of the grid in the 3x3
neighborhood, and iterated until all outliers do not exceed the maximum radiation values of
the three megacities.



(@) r stor ca (D)
~—— SSP_Historical =———Meteorological [ISSP1-2.6 [1SSP2-4.5 MSSP5-8.5

——SSP1-2.6 Observation
700 f ——SSP5-8.5 ——S8SP2-4.5
fg\ 600 F "
g M I v
500 < X
:
400 )
300 1 1 : 1 L e i i A J
2001 2007 2013 2019 2030s 2040s 2050s 2060s 2070s

Year Ten Year

Figure S1. Precipitation changes in the Yellow River Basin. (a) The average annual
precipitation of CMIP6 multi-model data and meteorological observation data in the Yellow
River Basin from 2001 to 2020; (b) The CMIP6 multi-model (CESM2, CNRM-CM6-1, CNRM-
ESM2-1, TaiESM1, BCC-CSM2-MR) 10-year average precipitation in the Yellow River Basin
from 2030 to 2070.

Average
' J— ﬁ o J— )
DEM/(m) p -~ 6207 Slope/(°) y L w432 precipitation/(mm) ’_ | e
| - - 83

)

Average

temperature/('C) Population/(per/km")

32866
B o.00

e

Nighttime light Distance to

. - 2
GDP/(10° yuan/km®) index highways/(m)

m237379 228320

i

Distance to water
system/(m)

Distance to
citys/(m)

Distance to
railways/(m)

Figure S2. Spatial distribution of the primary factors affecting land use. Natural factors (DEM,
Slope, Precipitation, Temperature and Aridity index), socioeconomic factors (Population, GDP
and Nighttime light), distance factors (Distance to highways, Distance to railways, Distance to
cities and Distance to water system). Note: Average precipitation, temperature and aridity

index are the annual average values from 2010 to 2020 in the YRB.
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Figure S3. Spatial distribution of ecological vulnerability in the Yellow River Basin in 2020.
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