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Estimation of wilted grass biomass by satellite remote sensing data in winter on

Qinghai-Tibet Plateau
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1 College of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, China
2 Haibei Meteorological Bureau of Qinghai Province, Haibei 812200, China

Abstract: Grassland biomass is a basic index of ecosystem function and production efficiency of alpine meadow ecosystem.
However, during non-growing season of the half of the year in winter takes a gap of grass observations period on Qinghai-
Tibet Plateau, the work of grass observation which is completely suspended. This study based on monthly synchronous field
observation on grass parameters and hyperspectral in alpine grassland of Haibei, Qinghai, from August 2020 to April 2021,
observations of biomass, apparent state and spectral characteristics of grasses in different months and at different states of
attenuation, and analysis of their dynamic processes. The results showed that wilted grass biomass in winter is generally in
two stages: rapid decline and relative stability, a rapid decline period from August to October with the biomass was
decreased sharply from 9225 kg/hm” in August to 3536 kg/hm” in October, there is a distinct decrement of nearly 160%
compare to the biomass in August, and then, a gently and less variation period performed on the time of November to April
of the next year. A Revised Dead Grass Vegetation Index ( R-DGVI) was proposed based on the relationship between ground
observed grass biomass and reflectance spectrum, which showed a good ability for wilted grass identification especially in

area of lower or higher vegetation cover, compare to Normalized Difference Vegetation Index, it represented the stronger
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responsive and wider threshold range on wilted grass biomass monitoring. Furthermore, a remote sensing estimation model
for winter wilted grass biomass using MODIS satellite data was established with R reached at 0.5627 (P<0.01), then, a
five-level classified system related to R-DGVI value at different grades grassland was provided, which was suitable for
remote sensing monitoring on wilted grass biomass in winter. The results will provide a further information to grass change

pattern in winter and some basic methods and technical for biomass monitoring.

Key Words: wilted grass; winter; biomass; remote sensing; Qinghai-Tibet Plateau
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Fig.6 Verification of the fitting accuracy between the estimated
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DGVI)

E S
N

=~ 2019 4F 12 H 10 H5 2019 4F 12 A

30 H MODIS D2, Jd@id 20 (3) BBt A5 2% DR XA S B AW A A (K 7). MWEHn]
12 i S DX AR A e 7S R 2 et AR R 0 AR AR R 5 i P AL ) AR R 3 R 43 A REAE
T X — A 30, g JE OB 35 LA 1500—3000 kg/hm® S5 A vt A = fH i R 3 — AT 47 78— 22 9 4500
keg/hm? DL i) i 7 5 Bt o 7 R T A AR A TV I — S I AR T A HHT | DL AR ) — e

http ; //www.ecologica.cn



14 4] TR 45 7 B e SR A Tl B A ) e R A 6041

X, AR V8 A3 M DX P A& ZRAT A7 A e 78 i RO R O, 5 1 D s X 58 3 3 & = 504 1) B3 A7 Xk —
F, X 7 AR ] A R AR A g I R, 12 A 10 H A5 30 HAS B 290 2S (A% SR AR A ], Horpr ) 12
H 30 HAIXFT 12 A 10 H A S ALY SR 4 FAER S B E A BIrmZb Al 5 Y R S o 59 1
FAEGL 2 1 b A AR Y AR T U B S A P A Irik /b 3 5 2.1 B0s A W o o DR A — B, O ELAR
)i S e P AR A A A | 32 B R B G S M X 15 A AR ST A AR Ko vy A A st 4 A A By e

®1 ETRDGVINBFHESRHEENESR
Table 1 Biomass grade of wilted grass in Qinghai-Tibet Plateau based on R-DGVI

i B W A Ml A= (kg/hm®) R-DGVI

Biomass grade of wilted grass Wilted grass biomass Revised Dead Grass Vegetation Index
TCAEBE Non-vegetation / 0.00—0.21

1 Gradel 0—750 0.21—0.24

29 2 Grade 2 750—1500 0.24—0.27

5490 3 Grade 3 1500—3000 0.27—0.33

S 4 Grade 4 3000—4500 0.33—0.40

2L S Grade 5 >4500 0.40—0.60

ZEVK Cloud, snow and ice / >0.60

R-DGVILAETT IR FAE #F54L Revised dead grass vegetation index

IEAh, BB 7 RTT AR SCHT A A | RS A SR ) LR i RIS [ S5 A e 1 23 ) AL ) 22 531
FLX TR 5 ] ok A B AR RE 1, RE VA M B 12 01 75 10 00 1) 381 oKk 2 v 3 45 e st X AR B i X
VEWIA BT ST P A Y AU A AR M A Zo it e SO AR i SR U RE D, W BA A i R BE O, L
SR AT EAR I T2l 55 e ik 55+

3 e

3.1 R-DGVI 5 NDVI A 55 Wi 8 71 %3 He
311 AGFEAEY AR ERE TN

NDVI J&: 555 F R B 18 55, e M A gl A BRI I e AR b , K IFFT ELIESE T NDVI X 4 (A Bt 11
R GE F7 4 H NDVI XA i85 55 Wai0 BE 7 (0 43 B A Hi T8, 35 i s o T ] 26 SO0 00 4 o 2 4 1 5004
B A 2019 4F 12 A 30 HIEALE @A A NDVI, I F A 5 NDVI 5 4508 A= 4 i (8] 2R PR35
HENT T —ANHETF NDVI 4ol i Py i 2 MEAG TR A &1 8 Ay iz A A 15345 3] ) Al 2 9 k15 S
RS, 4551 8 S8 6 T, NDVI 5 R-DGVI X% B A= Yy 44 B — & BB B RE 1y, — 4k
PERLG 7R RPYS58 5 90% LA 1 (85 X ], {H By R-DGVI #42 fR 580 H e i 250 R4 0.6347( P<0.01) , B it
T NDVI 1 0.4281( P<0.10) , H B EH MK AHZE 00 . A, 5680 R-DGVI LA X Ay B0 07 2 kG B2 19 £ty
TRe ) SRS SR . i NDVI RSR AR A Yy e B 2 AR AN 2 A A — A RO
AR
3.1.2 VRSN IIX T

R-DGVI B A 0—1, Hrp BB #E 44 BY (EVE FEA 0.21—0.60, NDVI A A —1—1, BE IR Af 511
B {7 L 2 0.09—0.37 , W5 A0 Lk, R-DG VI 1% B {0 FiL K, AN [R) 4 90 1 IX 73 i 0 SAE 40 B2 5 T NDVI, =
F M MODIS T MR Wi S AR A R AT LI WA 1 (7 58 9) , FEAF ST XL FR A A 4 X, R-DGVI
TR B LT NDVI, BB R-DGVT 38 b 5o il 7 NDVI 28 2 1R | s bl 7 o Sk R A 559 0
o EA R TEAR AW 25 X A 0—750 . 750—1500 F1 1500—3000 kg/hm” f =544 X R-DGVI H1X 53
BCRAB B A T NDVI AP 35 40 G S TRUAH L B A I B, 223 (8] 40 A3 1 DX el 2 S A5 B 9,
3.1.3 AR X S g

X 1 B 7 589 %555 K, ZE N & 5 KRR XA B X EE ST . {0 NDVI X =&k

http ; //www.ecologica.cn



6042 JAE = 43 %

100 km

A ) B 2
© Bk A BEHLIAA R ] Fkipi MM Grade2 [ Graded ] ZFHik
* WbikEE 0 PETR B Gradel [ Grade3 EM Grade5

7 20194512 810 H52019 412 A 30 HE MODIS DEGHKNBEHSRALHBHR#EENEERE
Fig.7 Wilted grass biomass grade map of northeastern Qinghai-Tibet Plateau estimated by MODIS satellite on Dec. 10, 2019 and Dec.
30, 2019
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