40-50 ok B % CRVECE R
1/2017 PRATACULTURAL SCIENCE Vol.34,No.1

DOI:10.11829/j.issn.1001-0629.2016-0046

KRG AEE R EET . &I W TR TN ANLE MODIS B8 (9 55 b 48 B8 3 35 B R 58— LUH B A 4. &L 7
2£,2017,34(1) :40-50.

Song Q J,Cui X,Zhang Y Y,Meng B P,Gao J L, Xiang Y X.Grassland fractional vegetation cover analysis using small UVAs and
MODIS——A case study in Gannan Prefecture.Pratacultural Science,2017,34(1) :40-50.

EF/NET AHLES MODIS ##EH
BHihiEEEEMR

— LA H A Bl

NS RS T BT TR ) < 121 > B2 = > 2 = 3
5}{/%/9 yIE B K}i&}fﬁ aﬁi% aTgJ/.ﬁ\% "%}',3—2!;_"_
CL 22PN R 2B PRI e P AR IR I A PR i SE IR 3 TN 22 7300005 2. BB Al A= 35 R G 16 5 o mi SE 0 =
22PN R 2R AR B B, HOR 220 7300205 3. 25 MK ZE BRI 4B, HlF 22 7300000

WE A HHMAHFRLR, KM Canon KA uFe B RAMBBAANAERE R D7 LRREMME £ JF XD R
B, 454 2015 % 5 A —10 A # Terra/MODIS M4k 3% # 7 & MODI3QL, % 47 7 3 7% & M 4k 38 & (EVD 42 )2 — 1L 41 3%
FHNDVD S E A B EEZROAAR  ESTHARRFEREKEZEODBER, B BT T HEFN,
ik h N E MR B EE RN BB A S ERAREN R EZ AN T LR SRR THN, ERE
LD A DB AN R AR I E W K AR B R e ke A T @ EW B 2 EHEHKRI;2) 5 NDVI
A, A EVIE A E W B ZE TR, B 28 T EVI Mo s B8R S - dy N 0 LA B 2 AR R AR AL AL A
M TIA 88.00% ) RE 2015 FAKEZF UMM BEEZER TR IFREGES AR R KM, L CEREAB A
TRAXBRXMADOHANATEHMELEANEL R0 A A Kl AAXREGHEW LT, EAhmFT, ¥ HIHH0
HHARXRENBELZESGTAN, I AE R B EEENNE L RIUAH TR EHG T MERMERE LR
AT TR RAFET DS TR LA TEPH AN EREZZAANBTER T LR,

KR : Terra/ MODIS; NDVI; EVI; A8 % b 547 5 8 B RO AL R A E AR 30 B 2 2 2h &S o047

FE 4 %S :S812-05;S127 X ARERD : A X EHE:1001-0629(2017)1-0040-11"

Grassland fractional vegetation cover analysis using small UVAs and MODIS

——A case study in Gannan Prefecture

Song Qing-jie', Cui Xia', Zhang Yao-yao', Meng Bao-ping’, Gao Jin-long®, Xiang Yu-xuan®
(1.Key Laboratory of Western China’s Environmental Systems (Ministry of Education), College of Earth and
Environmental Sciences, Lanzhou University, Lanzhou 730000, China;
2.State Key Laboratory of Grassland Agro-ecosystems, College of Pastoral Agriculture Science and
Technology, Lanzhou University, Lanzhou 730020, China; 3.College of Earth and

Environmental Sciences, Lanzhou University, Lanzhou 730000, China)
Abstract: Gannan Prefecture was selected as the study area. Photos of different sized subplots of grasslands
were taken with a camera (Canon) and small UAVs (unmanned aerial vehicles). Terra/MODIS MOD13Q1
vegetation indices were obtained from May to October 2015. Correlation analyses were conducted between vege-

tation indices [ enhanced vegetation index (EVI), normalized difference vegetation index (NDVD)] and grass-
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land fractional vegetation cover (FVC), and regression models were determined. Based on the accuracy of dif-
ferent regression models, the best estimation model for grassland FVC in Gannan Prefecture was selected, and
grassland spatio-temporal characteristics of FVC during the growing season were analysed. The results showed
that 1) small UAVs carrying cameras could be used to obtain digital photos containing data on grassland FVC;
2) EVI was more correlated with grassland FVC than NDVI, and the logarithmic model based on EVI was the
most suitable model for monitoring grassland FVC in Gannan Prefecture, with model accuracy reaching
88.00%; 3) grassland FVC of flat meadows in 2015 reached the maximum in August, and the remaining grass-
land types reached the maximum in July; 4) grasslands in Gannan Prefecture were dominated by high and mid-
grassland FVC levels, and these grasslands were mainly distributed in Maqu County. Luqu County. and Xiahe
County and Hezuo City. Overall, the grassland FVC in the mid-western and south-western areas was better
than that in the eastern area. Establishment of the best model for grassland FVC was beneficial not only in elu-
cidating the spatio-temporal distribution and seasonal dynamic variation of grassland FVC, but also to the ma-
intenance of stable development of grassland ecosystems in Gannan Prefecture.

Key words: Terra/MODIS; NDVI; EVI; correlation analysis; remote sensing inversion model; accuracy assess-

ment; dynamic analysis of grassland fractional vegetation cover
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Table 1 Comparison of regression models between fractional vegetation cover (%) and

vegetation index in Gannan Prefecture (N =73)

[m] 4 45 74 LERE =R R J5 1 R F

Regression model Vegetation index Equation

2 P AR 7 EVI y=142.589x —6.408 0.686" 155.012
Linear model NDVI y=151.267x —43.266 0.694"* 161.047
Kol 35 AL 750 EVI vy=165.317lnxr +111.964 0.707" " 171.524
Logarithm model NDVI vy=95.605Inx+97.899 0.678" " 149.383
e A58 Y EVI y=154.3452 "% 0.667" " 142,087
Power model NDVI y=118.962x""" 0.666" " 141.262
B A EVI y =T aT 0.622" " 116.923
Growth model NDVI y =gl TR 0.665" " 140.974
1 s Rl EVI y=15.635¢>7% 0.622" " 116.923
Exponential model NDVI y=17.292¢"™" 0.655" " 140.974

Heoxox FIRM L (P<T0.01) s EVI g3 50 AR 4 #5450, NDVI Ry )3 — R4S i F5 85 % 2 [l .

Note: * * means significant at the 0.01 level; EVI, enhanced vegetation index, NDVI, normalized difference vegetation index; Similarly for Table 2.
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Table 2 Accuracy assessment of regression models between fractional vegetation cover and vegetation index in Gannan Prefecture

[ 5 A5 280 A B 45 K 155 1 5 , At I A 2 FH X ¥R
Regression model Vegetation index Model equation Accuracy/ %  1R# RE %% RMSE
2 M A Y EVI y=142.589x —6.408 0.686" " 87.31 12.69 11.19
Linear model NDVI =151.267x —43.266 0.694" " 81.99 18.01 11.00
S MR 7R EVI »=65.317Inz +111.964 0.707" " 88.00 12.00 10.69
Logarithm model NDVI vy=95.605Inx+97.899 0.678" " 81.52 18.48 11.17
T TR EVI y=154.3452"%"7 0.667"" 86.78 13.22 11.77
Power model NDVI y=118.962x""% 0.666" " 82.47 17.53 11.17
18 Y EVI = Q702735 0.622" " 85.23 14.77 13.48
Growth model NDVI y:el'”mﬂ'z'f’sz" 0.665" " 81.88 18.12 11.79
FRHOE R EVI y=15.635¢>" 0.622" " 85.23 14.77 13.48
Exponential model NDVI y=17.292¢e""%" 0.655"" 81.89 18.11 11.79
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cover in 2015 growing season in Gannan Prefecture
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Table 3 Value and level of grassland fractional vegetation
cover in 2015 growing season in the main pastoral

county of Gannan Prefecture
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