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Abstract: Grasslands are one of the most widely distributed land cover vegetation types across the globe. They
play a significant role in developing animal husbandry, protecting biodiversity, maintaining soil and water, and
keeping ecological balance. Estimating grassland production, a fundamental variable in grassland resource
management, is helpful to measure grassland productivity and diagnose its health status. In recent years, the
combination of remote sensing and ground measurements into models has become an important method of
estimating grassland production. Normally, large number of measurements are required for remote sensing
modeling. Mongolia is an example of a traditional grassland animal husbandry country with the largest per capita
grassland area in the world and is also part of the China-Mongolia-Russia Economic Corridor under the “Belt
and Road” initiative. Constrained by multiple factors of overseas sampling, it is usually difficult to obtain
sufficient, accurate, and evenly distributed production samples. Thus, the accuracy of estimation models will be
affected. Until now, there is still no effective solutions to get more samples. In this study, a 200-kilometer buffer
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zone along the China-Mongolia Railway (Mongolia) was taken as the study area. Given the inhomogeneity of
grassland distribution and the correlation between the samples, the Point estimation model of BSHADE (P-
BSHADE) was introduced. We derived the grassland production dataset in the study area from 2000 to 2019
based on the sample measurements and interpolated samples, and a combination of Normalized Difference
Vegetation Index (NDVI), Enhanced Vegetation Index (EVI), and Net Photosynthesis (PsnNet) for remote
sensing modeling. Our method extrapolated sparse and unevenly distributed sampling points to supplement
ground information by spatial interpolation, and used both the measured sample points and interpolated sample
points for modeling. Six types of linear models and exponential models were established using above three
vegetation indices. Our results show that the accuracy of the optimal model was 80%, higher than that from
previous studies. The spatial pattern and interannual variation of grassland production estimated in our study
were consistent with previous studies, which further confirmed the accuracy of our results and the feasibility of
the interpolation method. Using interpolation method to optimize the data source is an entirely new attempt that
improve the accuracy of the model estimation, which could be potentially applied to other overseas regions to
monitor grassland resources.

Key words: sparse samples; grassland production; interpolation; P-BSHADE method; remote sensing inversion;
vegetation indices; China-Mongolia railway
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Tab. 2 Estimation models of grassland production along the China-Mongolia railway (Mongolia) based on different

vegetation indices and accuracy comparison
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Fig. 4 The spatial distribution of grassland production along the China-Mongolia railway (Mongolia) from 2000 to 2019
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Tab. 3 Statistics of annual grassland production

along the China-Mongolia Railway (Mongolia)

from 2000 to 2019
AR B/ (kg/hm?) HFE/10'
2000 4063.23 1862.97
2001 4734.25 2170.49
2002 4178.61 1915.84
2003 4603.98 2110.93
2004 4551.33 2086.81
2005 3982.20 1825.84
2006 4721.28 2164.76
2007 3696.65 1694.92
2008 5054.46 2317.36
2009 4741.86 2174.14
2010 4361.11 1999.63
2011 5143.61 2358.30
2012 5790.50 2654.97
2013 5203.05 2385.58
2014 5431.39 2490.22
2015 3758.04 1723.11
2016 5156.34 2364.27
2017 3294.82 1510.57
2018 5092.15 2334.79
2019 4802.51 2202.00
T3 4618.07 2117.38
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Fig. 5 Annual grassland production along the China-
Mongolia railway (Mongolia) from 2000 to 2019
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D7 L AT AT P NG SR AT SR AT . BT
FEEEI AL -
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R ) 7 B 0 A O R AR SRR S (B A
B 5) 43 AT WU BLAUARE S 1A

(2) ) FH A7 {ELRE A50R0 S IFE 25, 45 NDVIL
EVI.PsnNet 3 FfAF 8 $8 B0 37— T2 1 g #ioiss
RUIL 6 B A SRR TR | % FHRS B 500 1 35 T NDVI
FEBOR IR F 8 A5 B W57 X 2000—2019 4F 7= i i3
A . 455 BRI X = R /i 10 R 5 R0E , 5
10 4F 4 BLAE KU Bl , AR 522 B0 38 2 v e 348 o )
B PR A (A4 PG AL BRI 0] AR R R O
BEFE/R— S 2 AR S 2 B R B
“TROHIR—FLI T S PR B 3 AN EGOR HE I

(3) P-BSHADE i # % Kriging 75 % 3% H F 7=
R SR, AR L . ST I S A S AR TR
FEIRE 80%, SIA kM LA — e & . 5K
B BIFFT A SR X & B, 2 b i AR I e
S A R B A PR AR AL R R — 3K

BRI 7 e R AR 1) S 3 A A B
T 2O FE VR A T s Ak A T — R AR
B G2 AR R UE T H AT 7. AN,
Jt 19 P-BSHADE ¥ H I AR A sl 1] 7™ B 5
R IWIE AP 7 2255 28005 th NDVIHE 80K S i
AT MRS EHE T R (il 2 A 7
AT R A RE S AR (LSS S T RS e T 5 A 1R
WD IAESE .
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