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growing. It is also an important parameter in many land surface and ecological models. It is generally estimated by satellite-
based remote sensing and ground investigation. However, it is challenging to precisely estimate the FVC of woody and
herbaceous plants in elm sparse forest grasslands. Unmanned aerial systems ( UAS) provide a solution for effectively
bridging the gap between satellite-based remote sensing and field-based measurements. The purpose of this study was to
propose an integrative tool for quickly, accurately, and automatically classifying the vegetation types and estimating FVC by
coupling a UAS monitoring platform with decision tree algorithms. We applied this tool to observe the vegetation dynamics in
an elm (Ulmus pumila) sparse forest grassland ecosystem ( ESFOGE) plot during a growing season in 2017. The spatial
resolution of the digital orthophoto map ( DOM) derived from UAS was 2.67 cm/pixel with UAV flights at a height of 100 m.
The woody and herbaceous plants of the ESFOGE plot were classified and their FVC were estimated as (19+2) % and (50+
8) % , respectively, on the DOM by decision tree algorithms. The FVC variation of herbaceous plants was larger than that of
woody plants during a growing season. The FVC of the ESFOGE plot was (69+9)%. The contribution of woody and
herbaceous plants to vegetation coverage was 27% and 73%, respectively. The FVC of the ESFOGE-plot was more
influenced by herbaceous plants. Overall, this research proved that a UAS monitoring platform is an effective tool for
observing the vegetation status at a landscape scale. It automatically and quickly classified the vegetation type and estimated
the FVC by coupling with decision tree algorithms. To our knowledge, it is the first time that the FVC dynamics of woody
and herbaceous plants were derived from a UAS platform during a growing season in the ESFOGE. This UAS platform can be

applied to monitor and evaluate the vegetation status in hard-to-reach areas in the future.

Key Words: Otindag sandyland; unmanned aircraft vehicle platform; machine learning; digital orthophoto map;

pattern recognition
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Fig.1 Long-term Monitoring Plot in Elm ( Ulmus pumila) Sparse Forest Grassland Ecosystem ( ESFOGE-Plot) in the Otindag Sandy Land,
Inner Mongolia, China

1.2 AN & P R E

2017 4EA4E K2 ] DU SR RSB T AML(HE 1pro, DI Inc., TE)  HLE LGS HE X5(1600 TR %),
ARWCT KA 7 NI R TE AP AR, W H 50500 5 A 08 H,6 H 14 H,7 H 12 H,8 407 H,9 J] 01
H,9H 24 Hf10 H24 H,

http ; //www.ecologica.cn



6658 25

&t
3

Eild 38 %

1.2.1 AW ERE

SEHBAFARY , B SEARYE A i TS B AR TR B AT, N 2 B . R ABL RAT
JEHR 100 m, ©ATHEER S M EE 70% I ES 75%, Aid—MAE 11.00—14.00 JE4T, BUE 9 R 28 S5 k454,
Mo AR e/ R TEAMUATZR “ETHE M2 Litchi for DJI Drones ( Ver. 3.10.5,VC Technology Ltd. 3&[H) 4
R G 8 BIC AN CA TR R AR TAE , PR AR EUG R CATI E] y 2.5—3 /N, BB
1750—2050 % (K 2)

T oaaeERs N wmmm N\ [ mgam [ mmkmusy )

) ) HEIE
(1) R R (1) AR D ol
(2) HTH A A Q) SR EE AR () VB4
: B Q) BB RS
) IR

() B RE S

() RBU I

() HMA KB R
(4) ES R0

(4) VA 2 ]

: g
-r
J

-

B2 ETEANENFEMNBIZIEESINAR EXAERELENBESEMETERRER

Fig.2  Flowchart of monitoring, classifying vegetation and calculating the fractional vegetation cover based on UAV
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Fig.3 Time series of DOM images and classified images of ESFOGE-Plot in Otindag sandyland during the growing season in 2017
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