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7 AEEE Hk BHYR BRE SR
23] WAl

MODIS C5 2000-02-18 &4~ 1km 8 FR: SYmAH e AR R 8 10 SCiik[4]
(MOD15A2) # I LAILNDVIZE R

MODIS C6 2000-02-18 4> 500 m 8 8 10 SCHR(S]
(MODI15A2H)

GEOV1 1999 4£ 55 4 /1122 10 A T#£m% (CYCHIMODRELE) 30 7 k4]
GEOV2 1999 4E %4> 1/112° 10 +60 7 k[

H: CYC. MOD4rl#/R CYCLOPES f1MODIS,

1.3 HBhEIE

DEM g K IR T HE s ) 8 dE = F & (http://www.gscloud.cn) . WFFE H11E4% 90 m 43
B [ SRTM BCHE I, 25 [0 38 4 5 5 LAL 7= 5 25 0] 4> 3F % — i DEM At g i 1k
(l 1a, El1b) . B AVE RS BE MODIS Fifi MBI 5 /NI S A3 2 A 7= 1 25 (1) 43
B 500 m Y b 7 BB S 77 i MCD12Q1™", AU $% 5 i 35 ) 4 i 78 1 40 28 508
2, B R O i T RO G A SRS o R A (B 1e) o Ui XA Bl ok
U5 T rh B X R, PR IX EE SR IE . R . s R
Py GG PR R R 7 AN RIS R 19 MR AR (] 1d) .
1.4 ARFE

P T = A R0 b T R R Y TR A X R[] LAT 28 138%™ S i 47 0 L 4
Mo DEEZS SEser: | i) 4 St A s (] —20rE =S5, XA Hr [RIEAS R U4 LAT &
S S 22 5, I b 8 G ST 25 0 LAT S A5 A5
1.4.1 Bf28 588X EE

Ab 23 SE AP RG] — LAL ™ fb B [B] 7 30 BT A 5080 o o ot e 0l Jor o b gl FH B d A
SUEPETEMY, RGBS ZS 4B 85115 . T MODIS LAL#S IS A (MG R U
&, AERERAL, Ik, 20905 L 2001-2016 4F BT A7 i a] 550 $ s o 325505k 52 38 i) MO-
DIS LAI Hefil o i i (5 8.4, LADIRA TR (BRI A4 48355 s [ i) 19 Geo-



2 S L IX LAT 28 85577 b XoF HE 07 B 52 0 124y 403

W B la P L Lo P2k, ik BT P B IR BIFSE X B IR T 1 2 100 J7 4 [ JE i 2008 ff
JEE AR PRI [ S I H HRA S R b b L R 45 IR A0 S GS(2016)2921 S ibmifist Ffi A, TG, R,
F1 PUpgdh X s, B RRE | MR AR R A

Fig. 1 Spatial distribution of DEM, relief amplitude, vegetation types and climate regionalization in southwestern of China
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Fig. 2 Percentage of good quality data for MODIS C5, MODIS C6 and GEOV1
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Fig. 3 Temporal smoothness index for MODIS C5, MODIS C6, GEOV1 and GEOV2
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K4 2001-2016 44K 7= LAIH{H
Fig. 4 Mean LAI in growing season for MODIS C5, MODIS C6, GEOV1, GEOV2 during 2001-2016

TEJR BB E AL ; SRR T 2400 m, RMSE ML ; mEfe#at 5000 m)5, AE 6
] LAI 2 {HF1 RMSE % #ita ThaE , RMSEBIT T 0, HE IR 0~250 m, RMSE M 03
Jng00.20; ALK 250~1300 mBf, RMSE (REFE—EERINZ M, Hri, Mg RRER
14900 m, LAIZE{HFI RMSE W SR
24 EERFEREMEDT

FHHBERERM GRS AT i A . MR AR | REBRA . A X K] 4 Fp X1 2001-2016
AR LAIENE R, DRG], LAV ZE SRS, % REIFEA Bk
B, WGFHA 55y R 3~1040, FIFHHLBRERI 8 T4 o AL i e I RN, 2553k, 24
R A AR 10 41R) ([B 1), mfExt LATZEALR R Iy ik, UEIH R XS LAL
AL . i, MR RAR R A ks 8 it (Bl 1b), WP ST B E 2%
SR A BB R B AR A X R 2R AL g, R R R I P AT 2
P, X B R P KR SRR AR AR B, R SRR R AR A T, KR
XM 19— XA 8 MK (B 1d) . BRMEE R RSN FEHFELES

. M5, M6, G1., G2435|#25 MODIS C5. MODIS C6., GEOV1., GEOV2 PUF LAIF=/i .
5 RIE LA 228 M RMSE BEHIE IR T 17281k

Fig. 5 Statistical indicators bias, RMSE among different LAI products, related to altitude and relief amplitude
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Table 2 The detection of all the influencing factors
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Intercomparison and evaluation of influencing factors among
different LAI products over mountainous areas

JING Jin-cheng"**, JIN Hua-an', TANG Bin’, LI Ai-nong'
(1. Research Center for Digital Mountain and Remote Sensing Application, Institute of Mountain Hazards and
Environment, CAS, Chengdu 610041, China; 2. College of Earth Science, Chengdu University of Technology,
Chengdu 610059, China; 3. Sichuan Provincial Coal Design & Research Institute, Chengdu 610031, China)

Abstract: The validation of LAI products not only provides quantitative quality description,
but also plays an important part in the improvement of retrieval algorithm and understanding of
uncertainties regarding to land surface process models over rugged surfaces. This study
evaluated the performance of MODIS (CS5, C6), Geoaldn2 (GEOV1, GEOV2) LAI products
using intercomparison methods over Southwestern China. The spatiotemporal distribution of
integrity and consistencies, such as the percentage of main algorithm, smoothness index,
average value during growing season, yearly mean LAI bias and root mean square error
(RMSE), respectively, were investigated during the period 2001-2016. Meanwhile, different
versions of the same data source LAI products were compared so as to get a clear
understanding of improvement about the new one over heterogeneously hilly regions. Lastly,
four factors, such as topography (altitude and relief amplitude), vegetation types, and climate
regionalization were selected to assess the influence of different underlying surfaces on LAI
products using the Geodetector. The results show that spatial and temporal consistency of these
LAI products is good over most areas. All LAI products exhibit a higher percentage of good
quality data (i. e. successful retrieval) in mountainous areas, and GEOV2 LAI is higher than
others. The percentage in altitude and higher relief amplitude area seems to be low. GEOV2
LAI shows smoother temporal profiles than others, and Geoland2 is smoother than MODIS
LAIL 1t is clear that MODIS C5 is smoother than MODIS C6, and GEOV2 is superior to
GEOVI1. RMSE and yearly mean LAI bias between one and another LAI product are
vulnerable to topographic indices, especially to altitude. Q-statistic in Geodetector is smallest
related to relief amplitude, biggest to vegetation for MODIS LAI product, and biggest to
climate for Geoland2 LAI. Altitude, vegetation, and climate play a dominant role in spatial
distribution of LAI. The validation experience demonstrates the importance of topography,
vegetation and climate for LAI estimation over mountainous areas. Considerable attention will
be paid to the production of higher quality LAI products in topographically complex terrain.

Keywords: leaf area index; Southwestern China; intercomparison; Geodetector; spatial

heterogeneity



