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Spatio-temporal variation characteristics of forest net primary productivity in the

Yellow River Basin based on Google Earth Engine cloud platform
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Abstract: The Yellow River Basin is an important ecological barrier in China. To study the spatio-temporal variation
characteristics and driving mechanisms of the Net Primary Productivity ( NPP) of forest is of great significance to explain
the change of forest carbon sink and source in the Yellow River Basin. Based on Google Earth Engine ( GEE) cloud
platform, MOD17A3H V6 NPP data, MCD12Q1 V6 land cover data, ECMWF/ERAS weather data, USGS/SRTMGL1_003
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elevation data, and ridge regression analysis, Hurst index, redundancy analysis ( RDA) were used to analyze the spatio-
temporal variation characteristics and influencing factors of the forest NPP in the Yellow River Basin from 2001 to 2019. The
results showed that (1) from 2001 to 2019, the average total area of forest in the Yellow River Basin was 36600 km®, of
which the average area of broadleaf forest, coniferous forest and mixed forest was 26400 km®, 100 km” and 10100 km’. The
annual total forest NPP showed a linear increasing trend, with an average value of 8.99 Tg C, an average annual growth rate
of 0.36 Tg C/a, and a 19-year growth rate of 173.60%. The averagely annual total NPP of different forest types were: 4.79
Tg C ( broadleaf forest) , 6.04x107°Tg C ( coniferous forest) and 0.64 Tg C ( mixed forest) , and the averagely annual
growth rate were: broadleaf forest (0.16 Tg C/a) > mixed forest (0.04 Tg C/a) > coniferous forest (6.98x107° Tg C/a).
(2) From 2001 to 2019, the annual average NPP of the forest in the Yellow River Basin increased linearly, with an average
value of 241.58 ¢ C m™a™', an average annual growth rate of 7.18 g C m > a™', and a 19—year growth rate of 108.63%. The
mean annual average NPP of different forest types were 178.48 ¢ C m™> a”' ( broadleaf forest) , 0.60 g C m™ a™'( coniferous
forest) and 62.49 g C m™> a”'(mixed forest) , and the averagely annual growth rate were: broadleaf forest (4.75 ¢ C m™
a”') > mixed forest (2.39 ¢ C m™> a™') > coniferous forest (0.04 ¢ C m™ a™'). (3) The area of forest NPP showed an
increasing trend in the Yellow River Basin accounting for 94.50% , of which 73.29% was significantly increased; the area
showed a decreasing trend accounting for 5.50% , of which the area with a significant decrease accounted for 1.57%. The
area of the significantly increased of the broadleaf forest NPP was the highest (76.78%), followed by mixed forest
(60.84% ) and coniferous forest (56.76% ). (4) The Hurst index ( H) of the forest NPP in the Yellow River Basin was
between 0.38—1.00, with an average value of 0.87. Among them, the amount of H=0.5 accounted for about 99.34% , and
the forest NPP in the Yellow River Basin would continue to increase in the future. (5) Attribution analysis showed that the
total interpretation rate of the environmental factors on the spatio-temporal variation of the forest NPP in the Yellow River
Basin was 55.80%, and the environmental factors that had significant effects were longitude (35.50% ), precipitation
(8.00% ) , temperature (6.50% ) and latitude (5.40% ). From 2001 to 2019, the forest NPP of the Yellow River Basin
increased and showed strong sustainability. The GEE cloud platform combined with redundant analysis can timely and
efficiently obtain the spatio-temporal variation of the forest NPP of the Yellow River Basin and perform an attribution

analysis.
Key Words: forest NPP; spatial—temporal variation; redundancy analysis; Google Earth Engine; Yellow River Basin
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Table 2 Impact of different environmental factors on forest NPP in the Yellow River Basin

HRHEH T o e e

Environmental fi ?/6_70 F P Environmental iR ./b F P
Interpretation Interpretation

factors factors

22 Longitude 35.50 86.80 0.002 I ) Aspect 0.40 1.30 0.296

[ 7K Precipitation 8.00 21.20 0.002 Y Slope <0.10 <0.10 0.866

S Temperature 6.50 23.40 0.002 i Elevation <0 0 1.000

L5 Latitude 5.40 15.90 0.002
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Fig. 10
forest NPP in the Yellow River Basin
a. I A F (4 3 37 /% B 2R Independent interpretation of topographic
factors; b. Hii 3 {3 & Y 4l 37 fif# B % Independent interpretation of
geographical location; c. S I Y ST fiR R R Independent
interpretation of meteorological factors ; d. b J% i 39057 & 1Y) 13 5] £t
TR Synergic interpretation of topographic and geographical location
factors;e.i{ﬁfﬂfﬁﬁ*ﬂ%{ﬁ%Eg Wlﬂﬁﬁ%ﬁ Synergic interpretation
of geographical location and meteorological factors;f.i&ﬂ}*ﬂ%1ﬁ[ﬂ¥
Byt 6 f# B % Synergic interpretation of topographic and
meteorological factors; g. = 2% X % 1) 5 & fi# B % Comprehensive

interpretation of 3 factors
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