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Validation of MODIS land surface temperature products in grasslands of Qilian Mountain
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Abstract: Land surface temperature (LST) values measured at automatic weather stations in Qilian Mountain in China, were
adopted to perform validation tests and comparative analysis of daily moderate resolution imaging spectroradiometer
(MODIS) LST products (MOD/MYDI11A1). The aim of the study was to assess the space adaptability of standard MODIS
LST products on different underlying surfaces and to correct the error detected in these products due to changes in land
surface types. The results indicated that in desert grasslands with low altitudes in the western section of Qilian Mountain,
MOD11A1 LST products showed higher space consistency and adaptability, with respect to the measured LST. The average
error and root mean square error (RMSE) were 1.62 “C and 3.88 ‘C, respectively. On the mountain grassland in the eastern

section and alpine grassland in the middle section of Qilian Mountain, which had higher altitudes, MYD11A1 LST products
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showed higher accuracy; average errors were 2.02 ‘C and 3.72 ‘C, respectively, while the RMSEs were 5.12 ‘C and 6.92 C,
respectively. In addition to the effect of land surface types, the accuracy of MODIS LST products is also influenced by
vegetation cover and altitude, as seen in the Qilian Mountain. On the mountain grassland in the eastern section and alpine
grassland in the middle section of Qilian Mountain, which have higher altitudes, MOD11A1 LST products showed less
accuracy due to the slow rate of temperature rise and high vegetation coverage, which resulted in an overestimation of the
actual LST in these areas, with an error of over 5.12 C. With the help of error correction, the accuracies of MODIS LST

products when used on mountain, alpine, and desert grasslands of the Qilian Mountain were effectively improved, as the

RMSEs of the products were reduced by 1.29, 2.66, and 0.91 ‘C, respectively.

Keywords: Qilian Mountain; MODIS; land surface temperature; accuracy assessment; adaptive analysis
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Figure 1 Vegetation types and ecological positioning stations location in the Qilian Mountains
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Table 1 Introduction of automatic weather station installation
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Figure 4 Land surface temperature data at automatic stations between June 5 to December 31, 2019
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Figure S Results of moderate-resolution imaging spectroradiometer (MODIS) land surface temperature (LST) products
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Figure 6 Comparison between the MODIS LST sampled values and the LST observed values in automatic stations

R2 POPERGLIEERIEE~RIEE S
Table 2 Accuracy analysis of moderate-resolution imaging spectroradiometer (MODIS)
land surface temperature (LST) products

MR LR HRIR B T2
s ] Land surface temperature products Land Surface temperature products
Station Vegetation type in the morning (MOD11A1)/'C in the afternoon (MYD11A1)/'C
Pa Pd RMSE Pa Pd RMSE
SR Huangeheng (HC) (131 % f5) Mountain meadow 2,77 4.07 5.52 2.02 3.73 5.12
HE%k 2 Kangle (KL) FIFERH Alpine grassland 4.03 591 7.16 3.72 5.14 6.92
f8=F 2 Qifeng (QF) T b Desert grassland 1.62 2.89 3.88 1.92 3.04 4.11
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*3 BELP O PERBIGOCENMREE~RITIE
Table 3 Revision of moderate-resolution imaging spectroradiometer (MODIS) land surface
temperature (LST) products in Qilian Mountains

i A T Y AN

2

Station Vegetation type Linear formula R JGHBdE Applicable data
N=l:a 7
L L 5 I T A
; y=0.65x +0.72 0.74 Land surface temperature products
Huangcheng (HC) Mountain meadow in the afternoon (MYD11A1)
BER ETET MR R R
- R y=0.74x - 2.61 0.65 Land surface temperature products
Kangle (KL) Alpine grassland in the afternoon (MYD11A1)
W s R L A B
) v y=0.82x +0.745 0.80 Land surface temperature products
Qifeng (QF) Desert grassland in the morning (MOD11A1)

S L L A o SR R b R S VR B M (RS BE A
T i, Forh 7R S M b oSGl B 9 2, Pa, Pd A
RMSE £ 3.72, 5.14 1 6.92 'C 43 Jjil &I 2y 2.82, 3.57
426 C: fEFEHE M I, %03 J5 () MODIS LST 7=
it A% B I8 B f v, 5 AT AR B, Pa. Pd T RMSE 77
BIBEAK T 0.45.0.24 F10.91 C; 75 1 = ) -, itk
JG MODIS LST 7 ity £ BE AL T 8 vy € 554t =, B
TAEFR I ELH b, Pa, Pd Al RMSE 7373 4 1.84. 2.97
F13.83 C (% 4).

F4 IJERHHABRRRBAE IO RBEE~RIFEE

Table 4 Accuracy analysis of orrected moderate-resolution

imaging spectroradiometer (MODIS) land surface
temperature (LST) products

C
3 5 Station Pa Pd RMSE
B4 Huangcheng (HC) 1.84 2.97 3.83
FER £ Kangle (KL) 2.82 3.57 4.26
#8=E 2 Qifeng (QF) 1.17 2.65 2.97
4 ik

98 MODIS LST 7= it 7£ 48 2 (L A [7] '~ 8 iy E
H A B RS BE, (BT A7 A8 Al B A B %, 3
i P EL A B R 1) 2 ) 22 e e o HG P A A L P B AR
F AR M TEB R R b, i T O 0 B B
BB, E R MR TR AR, Y B S BR i R
I EEIEF) 25~30 C B, fEE 2 R T MOD11AL
LST 7= i 5 S2 il #oHs B A & 1 — 850, Pas Pd
RMSE 43 71l N 1.62. 2.89 1 3.88 C; 4 #h 3% 4k 2 Jt
IR, A8 30 °C B, MODIS LST 7 it K & T 4h %
&, MYD11A1 LST tH 3B &2 = B9 I 4, Pa. Pd Al

RMSE 43 i3k 3] 1.92, 3.04 f14.11 °C, KL% T #&
[l - MOD11A1 LST;™ st B A5 B8 &1 (A B 0 25 [) &
N . IX A HE— B E B T MODIS #0475 % i 25~
30 °C [X i) B =R B i, B B ks et /e,
AHE I8 K B, MODIS LST 7% it b B AN 32 3t 3 2%
B 5208, [5) B 34 T RE 52 R 4 o B A AR = B T R
M) o E Y FRORE T 45 v BRI 3% 1L 2R B ol b B ) b, B
T MWk 78 35 B B, MODIS LST 77 4 H IR A% %
Hhy X S B 3R FE 15 0L, H MYD11A1 LST 7™ i
5 ST O LA R I B o R R A AR
A B JE R R R b, TR IR R, A
W AT &5 Ky B —, MODIS LST 7= &k B i 22, 384K
A T 2 b X S B R R . XN 5 — 5 TR
B 7 MODIS LST/™= ity B T~ 1 R 4 1 & W 5% o i
ZERR i

H AT, XA R A Z4 N R H LST 77 5 47 45 B
B8 ) TAEATS SR B/, e ) A2 E 48 3% (L b X, LST
77 i B Jof R RO FEE ) B ST DR S A X sk B O R
%4 . {E£ MODIS Terra Al MODIS/Aqua [ K i 455 % 1]
BF, 3R 2 T 1 Ak 7E — R A o i A R B e i 11 B
) B, 3 BB () Bb 7 ) 38 P 9 3 B K, L A5 ol sk
B A0 I B 8] 3 A7 7E — 2 1 3 BE A 22 . AR HE St
3 AN Sty 5 S B L ) B R 5 TR G 5% () B ZE 7E 8 min
PALW . i i 3% B 5 MODIS/Terra 1 MODIS/Aqua
B B A AN [ I 22 1 3 s 0000 580, 3t 47 6 B RT A
F i, iR S MODIS i 5i i 2 < 8 min [ 3 550
DU EHE B, AIE 5 B R B LST P~ & R FEE
BE A Ky 5K 435 K1 415, R 43 34 0.707 I 0.752;
&5 MODIS i 5i i % << 1 min [ 354 SO0 %%
PEAE, WM 5 B R 42 LST 72 5 SRR E I BE A
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Figure 7 Comparison of observation data from stations with different time from moderate-resolution imaging spectroradiometer
(MODIS) satellites transit and sampling value of MODIS land surface temperature (LST) products
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