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Monitoring of grassland herbage accumulation by using remote
sensing in Gannan Prefecture

LU Yin, YANG Shuxia, LI Xiaohong

(Gansu Province Environmental Monitoring Center, Lanzhou 730020, Gansu, China)

Abstract: This study focuses on grasslands in the Gannan Prefecture, we used the measured data of aboveground grassland
biomass (AGB) and the MOD13Q1 vegetation index product from 2016 to 2019, to construct a remote sensing inversion
model of grassland AGB, and further analyzed the characteristics of temporal and spatial changes in the grassland AGB in
the last 20 years (from 2000 to 2019). The results showed that: 1) Our moderate resolution imaging spectroradiometer
enhanced vegetation index (MODIS EVI) is suitable for grassland biomass inversion (R2 =0.524 9, RMSE = 527.9 kg~ha71).
2) In the past 20 years, the.alpine meadows and mountain meadows showed an increasing trend, while swamp AGB
decreased. 3) In the past 20 years, the grasslands in Gannan Prefecture showed a trend towards partial deterioration; the
overall trend for grassland vegetation in Gannan Prefecture was positive, 66.04% of the grassland showed a trend of
stabilization or recovery, 33.96% of the grassland AGB decreased, and 18.08% of the grasslands showed a continuous
deterioration trend. The study results provide data support for Gannan Prefecture grassland vegetation dynamic monitoring

and alpine grassland degradation restoration.
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Figure 1 The distribution map of grassland community survey points in the Gannan Prefecture
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Table 1 Accuracy assessment of the grassland aboveground biomass inversion model in the Gannan Prefecture
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1 o T AR B

R 20 Normalized difference vegetation index (NDVI) Enhanced vegetation index (EVI)
Model type R RMSE/(kg-hm ) R RMSE/(kg-hm )
2% Linear 0.2740 671.3 0.5132 549.9
R%L Exponential 0.340 9 676.0 0.5249 527.9
PR Power 0.339 0 677.3 0.499 1 549.4
X%k Logarithms 0.266 8 674.6 0.470 8 581.8
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Figure 2 The grassland aboveground biomass remote sensing
inversion model of the Gannan Prefecture
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Figure 3 Spatial distribution map of the grassland aboveground biomass from 2000 to 2019 in the Gannan Prefecture
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Figure 4 Dynamics of yearly variation in aboveground biomass of different types of grasslands in the Gannan Prefecture
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Table 2 Statistics of grassland aboveground biomass of different counties (cities) in the Gannan Prefecture

B T bRz B BRAB EAfE
Administrative division Average/(kg-hm ~) Standard deviation/(kg-hm °) Coefficient of variation/% Yearly variation/[kg-(hm -a) ]

EHRE Tewo 1401.21 80.45 5.74 —4.02

/T Hezuo 1823.11 209.23 11.48 14.66

% £ Lintan 1627.30 158.97 9.77 14.17

Tt & Luqu 1990.87 175.77 8.83 7.87

it & Maqu 2021.66 143.89 7.12 0.65

BB Xiahe 1 802.26 186.87 10.37 16.23

A& Zhugqu 1496.11 179.51 12.00 18.84

5JE & Jone 1 646.11 105.83 6.43 3.34

‘HF Gannan 1 840.44 131.55 7.15 6.59

&3 20002019 FHEM E X BT LR EIREL A
Table 3 Area rate of different grassland change trends from 2000 to 2019 in the Gannan Prefecture

%

AR & KTl ] 3 N N N i LK
A(&Eﬁs]:trijive frﬁfffé S)iqgrilziﬁclﬁt e S faE ERIRE S}iagﬁftljéagnt
division type deterioration Mild deterioration ~ Stability =~ Mild restoration restoration

B E Tewo 1113 245 Mountain meadow 7.73 48.02 13.00 28.30 2.96
T FEH A Alpine meadow 6.74 45.71 22.69 22.61 225

/it Total 7.34 47.11 16.81 26.06 2.68

41ET Hezuo 111 b 5 5] Mountain meadow 2.10 18:14 11.80 52.17 15.80
T FE H ) Alpine meadow 1.13 18.59 12.27 56.31 11.70

/Nt Total 1.42 18.45 12.13 55.04 12.96

%7 & Lintan 1L} % f7] Mountain meadow 1.65 17.19 9.48 49.19 22.50
T FEH) Alpine meadow 432 23.89 11.79 44.00 16.00

/it Total 1.89 17.80 9.69 48.72 21.90

i & Luqu 11 3th ¥ 48] Mountain meadow 1.65 2391 12.19 52.72 9.53
E B Alpine meadow 2.82 28.96 12.51 48.12 7.59

YH# Marsh 0.92 55.96 14.68 26.61 1.83

/it Total 2.47 27.52 12.42 49.44 8.15

34 i B Maqu 113 545 Mountain meadow 6.19 42.52 10.81 34.59 5.89
T FEH A Alpine meadow 5.38 38.20 12.70 39.08 4.64

Y8 Marsh 7.38 38.63 16.67 31.14 6.17

/it Total 5.65 39.18 12.45 37.74 498

B B Xiahe 1113 %45 Mountain meadow 0.75 10.47 12.53 60.72 15.53
75 FE B ] Alpine meadow 1.20 16.99 9.54 53.87 18.40

/it Total 1.07 15.03 10.44 55.93 17.53

F-h & Zhugqu 11115545 Mountain meadow 1.03 16.69 7.14 34.41 40.73
B FE ) Alpine meadow 1.90 33.08 13.21 35.04 16.78

/Nt Total 1.14 18.73 7.90 34.49 37.75

HJEH Jone 1L #h B 45 Mountain meadow 3.87 33.66 13.35 4132 7.80
B Alpine meadow 4.33 36.61 14.82 39.32 491

/it Total 4.08 35.00 14.01 40.41 6.49

HE§M Gannan 111 1 #5 /) Mountain meadow 3.59 29.15 11.76 43.52 11.99
B Alpine meadow 3.66 30.70 12.60 44.34 8.70

V8% Marsh 7.28 38.92 16.63 31.07 6.10

Kt Total 3.69 30.26 12.35 43.85 9.85
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Figure S Spatial distribution of the grassland change trend from 2000 to 2019 in the Gannan Prefecture

P, TV R R R S M R OB AL B B AR
Ko &8 (M) ME, EMERH 2R ERLE
R T AR 5 B B, 5 30.00%; vk 2 B il B A
Je B, B B R AR T ARG R R R KRR
PR AL & 35 TH AR 5 EL IR T 10.00%:; i & B B2
BT i B 50.00% LA b ) R 2 R AR R R
o TR N B AR A AR AE 2 TR] 23 A B R, HE
] R A AR AR 1) 72 ) S PR B o R R S AL
BRI K 2 A B st Je B BT AR
fige i B ) 0 X 3, 2 R AR 1 Pk s A ) B M 32 By
A fF B EL RN A AR T, B AR A A e (BD AR
a5 AN B AT AT R AR ) 1 X d 32 2 8 b o) A A2
2wl &L i B A E AR (E6).

SR, T 20 4K HRg MM B Hb Pk SR T AR B
i (53.70%) K T 18 44 1) 1 F2 E 1 (33.95%), 1HATS A
18.07% F B Hh 52 RF 2 M S b e 34, DR b H R N B b
BAR EUARE N E, R XA R BB S 3

3 e
3.1 HEMEMES KR T mE RS
AW 91 45 4 MODIS 4k 18 HOR T 4 8 25 8,

Py i 7 & A H o M S i b S A R,
FEREH R M 20002019 4F [ 550 ity A= 4 &IN5 AR
b AabAT T 53 B, 45 AR B, I 20 R H R M &
Hh 2 B R AR SR Ak s B, I 3 R
A 45 A% A e A1 S B0 S i R T . A L AT
T FEM X R A A T R K @
H N 2000-2014 4E 1S R 5 R I, H A
AR KR R 30 BT WA R
SR, HEMNBEKFEEPEGENELKS
G H-9H), H7 ABKENFEM, —FH1H
SEIJIREERT 10 C A AP EA KT, 8 1
W B, k15 °CROM AT g E 4 0 H R
2000 4 DLk 1R B B AK R EaFH AT E 1, T 20 4F
Sk HEE M Dl B A0S R T IR B RN R K 85 5 4
A, HFEK R B Z G, H A% 1L DL
BEVRAL N T (K] 7). B LR B, v € M IX AR 4 10 A K
KRB HKAKMEVIM K, X2 H RN F b
A EAWIINE R —.

H e A DX ] ) A I A b R AR
A ptbE, KL Z B RN R B & 15 m,
TR T H R M A X BB AR B . A T Bk R M

http://cykx.1zu.edu.cn



51 BERA A o H R M e SR TR AR Tt A R O 3 JE 39
R4 20002019 FHEMZ LB T UAHE
Table 4 Analysis of the changes in the characteristic of different grasslands from 2000 to 2019 in the Gannan Prefecture
%
AdﬁBUZﬂZ'J N A . R4 Persistence N
rgil\l;lilssit;itwe Grassland type Cli'; I;g::?; d Sig?lzifl'; ant - . %ﬁ%fjﬁ. ' %%%K’E %1%@25 Si g?lkiﬁ}c(ant
deterioration Mild deterioration Stability Mild restoration restoration
EHE Tewo  H %% Alpine meadow 51.79 6.37 21.42 7.99 10.32 2.12
1l #h F 45 Mountain meadow 48.53 7.25 24.20 427 12.97 2.79
/Nt Total 49.81 6.90 23.10 5.73 11.93 2.52
“F T Hezuo (%€ %] Alpine meadow 51.20 1.02 7.34 3.46 25.86 11.11
1L #h F 45 Mountain meadow 48.06 2.00 8.05 3.39 23.60 14.89
/It Total 50.24 1.32 7.56 3.44 25.17 12.27
I & Lintan 7€ 545 Alpine meadow 47.37 4.11 7.47 3.05 22.32 15.68
Ll #h %% f1) Mountain meadow 36.85 1.60 7.85 3.24 28.49 21.96
/Mt Total 37.81 1.83 7.82 3.22 27.93 21.39
ik & Luqu = FE ¥ ] Alpine meadow 43.92 2.65 14.38 4.92 26.90 7.24
1L #h B5 45 Mountain meadow 40.88 1.60 12.35 4.76 31.17 9.24
8 Marsh 63.30 0.92 22.94 0.92 10.09 1.83
/N Total 43.06 2.33 13.79 4.87 28.13 7.82
M il Maqu & %€ Alpine meadow 48.37 498 18.19 457 19.52 437
113 %/ Mountain meadow 45.83 5.83 20.15 395 18.49 5.75
V8 Marsh 40.27 7.14 21.94 7.34 17.43 5.89
/Nt Total 47.45 5.26 18.79 4.56 19.20 4.74
BB Xiahe 7€ i) Alpine meadow 34.83 1.14 8.92 3.93 33.56 17.61
1L #h ¥ 45 Mountain meadow 38.51 0.73 5.29 4.09 36.38 15.00
/Nt Total 35.94 1.02 7.82 3.98 34.41 16.83
FH#i & Zhugqu  #5#E %) Alpine meadow 51.87 1.78 13.50 3.45 12.67 16.72
1l #h F 48] Mountain meadow 36.03 0.97 6.11 1.89 14.93 40.06
/Nt Total 38.01 1.07 7.03 2.09 14.65 37.15
Fjett Jone  EFEEE Alpine meadow 52.59 4.07 16.14 4.56 18.07 4.57
1L #h FE 45 Mountain meadow 43.77 3.73 17.42 5.37 22.22 7.49
/N Total 47.78 3.88 16.84 5.00 20.33 6.16
HFg/ Gannan = FEH ] Alpine meadow 45.40 3.41 14.63 4.55 23.72 8.28
1L #h FE 45 Mountain meadow 42.79 3.41 14.29 4.19 23.70 11.62
8% Marsh 40.65 7.03 21.95 7.23 17.31 5.82
1T Total 44.39 3.46 14.61 4.46 23.62 9.46
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Figure 6 Spatial distribution of the changes in grassland characteristics from 2000 to 2019 in the Gannan Prefecture
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Figure 7 Temperature and precipitation change trends of Maqu and Hezuo from 2000 to 2018 in the Gannan Prefecture
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