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Fig.1 Change trend of the average explained
variances with increasing window sizes

(averaged for all reference climatological stations)
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Illustration of reference climatological stations with

different maximum representative window sizes
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maximum representative window size no
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Fig. 3 Correlation coefficients of
explained variance to land cover diversity and

terrain undulation at different window sizes

F B B TG N U RS AR RE A A SOC AR E
55 X ARG AT BE 55 AR V4 0 X R R AR B 25 R OR
A MG TERE A BT 11 A 1S R g, 4 6 1 A —
TE RN S AR R BOE AR FFRE

R R B RS I A R o A 3l R AN D0 T
Ho N Hr A AR R R AR A AR AR
TR T T R 22 5 R B 2 A
5 KOM MBI AL IR 10 A O 28 B, o BE AT 56 AR B
A DA PR A R 1) R W R /N AR 2 1 i A
37 A CM 56 R B M AE Y 22 IR T 0. 05 NIIA D 5
AP ) M TR DR 3R AR 4 52 i B o 0 119
o A 80 A o M AL DR B AR A R e W
DL S5 25 A AR Bk o0 A7 A& 4 i
DLt 75 55 2 A 4 ORI SR R AR AR O B A 4
AT LI 913 19 05 15 AR G A5 B AUL LT BT A5 3l A 19
i e T 25 o AELAT B0 ol R R B RIOR B 2 (R <<
0.81, R JAHICFRHO Al SR 430 BB L K% 2
0 R YN 25 AR AT AT RE 5 3 26 3l a1 e 987 0 T 5 Al Ik
A SR IR 5K 2 X 28 0 m AU AE 2 B b Y
HE.

BREE S 2PN
@ HRRIR RN
A SES 2

P A4 3t 0 T R AR B Xl s AR A 52 W A [

Fig. 4 Distribution of different types of meteorological stations categorized

based on the magnitude land cover diversity and terrain undulation influences
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Regional Representativeness Analysis of National Reference Climatological
Stations Based on MODIS/LST Product

Wang Yuanyuan Li Guicai Zhang Yan

(Key Laboratory of Radiometric Calibration and Validation for Environmental Satellites, National Satellite
Meteorological Center , China Meteorological Administration (LRCVES/CMA), Beijing 100081)

Abstract

Observations of reference climatological stations plays an important role in climate change research and
disaster warning, which requires the stations to be representative enough for their surroundings. Further-
more, representativeness is important in optimizing meteorological observation network and selecting loca-
tions for new meteorological stations. However, researches on meteorological stations representativeness
are still limited, especially from regional point of view.

A new method to quantify reference climatological stations representativeness based on remote sensing
data is proposed. The representativeness of a reference climatological station is measured using its ex-
plained variances for the LST (land surface temperature) anomaly series extracted {rom different sizes of
windows centered on that station. MODIS/LST products (MODI11A2, 1 km spatial resolution) from 2001
to 2007 are used. MODI11A2 is 8-day average composite of MODIS daily LLST product (MODI11_1.2) which
is produced using split-window algorithm. The product accuracy is better than 1 km according to previous
validation, providing quality guarantee. The selected window size ranges from 3 X3 km® to 51 X 51 km?,
with a step of 2 km. For each window size, explained variances of all the 142 national reference climatolog-
ical stations are calculated. Through investigating the trend of explained variances with window size incre-
ments, a threshold is selected, according to which the maximum area a station can represent is determined.
When 0. 75 is set as the threshold, about 41% stations have good representativeness, representing areas
larger than 51 X51 km? which are mainly located in the north regions. About 21% stations have low repre-
sentativeness, representing areas less than 7 X7 km® that mainly located in the south regions. Other sta-
tions with moderate representativeness are found to distribute in both north and south regions. In order to
explore the factors influencing representativeness, two indices are defined. Omne is land cover diversity
based on Shannon-Weiner index formula and retrieved from MODIS land cover product. The other one is
terrain undulation, which is defined as the difference between the maximum and minimum elevation and re-

trieved from DEM data. It is found that as far as all reference climatological stations are concerned, land
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cover diversity and terrain undulation are negatively correlated with representativeness, and when window
size increases this correlation strengthens accordingly. Land cover diversity has greater impacts on repre-
sentativeness than terrain undulation. Using land cover diversity and terrain undulation as independent
variables, linear regressions can model representativeness pattern of most stations very well. For several
stations whose representativeness cannot be explained well, fast urban expansion maybe an important fac-
tor, which needs further research. Finally, the representativeness for climate zone to which a station be-
longs is also studied. The results reveal that in areas featured with complicated climate, such as southwest
region and part of Xinjiang, the representativeness of reference climatological stations are low, suggesting

more meteorological stations are needed.

Key words: reference climatological station; representativeness; MODIS/LST product
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