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MODIS - based Estimation of Mass Elevation Effect in the
Tibetan Plateau and Its Ecological Effect

HAN Fang' ZHANG Baiping’” LI Xican' LIANG Yong' TAN Jing® ZHANG Shuo

(1. College of Information Science and Engineering Shandong Agricultural University Tai’ an 271018 Shandong China;
2. Institute of Geographical Sciences and Natural Resources Research CAS Beijing 100101  China;
3. Bejjing Oriental TITAN Technology Co. LTD Beijing 100083 China)

Abstract: This paper deals with the magnitude and distribution pattern of Mass Elevation Effect ( MEE) in the Ti—
betan Plateau by comparing temperature differences between the inner and outer parts of the Plateau ( abbreviated as
inner-outer Plateau) at the same elevation. It utilized MODIS land surface temperature product ( MOD11C3)  ob-
served meteorological data and 57 partitioned data with different Mountain Basal Elevations ( MBE extracted from
ASTER GDEM) for estimation of temperature differences. MOD11C3 data were calibrated with observed tempera—
tures from 144 meteorological stations in the Plateau. For temperature values collected at stations out of the Plateau

they were converted to the corresponding free-air temperatures exactly at the same elevation as the inner — Plateau
stations based on lapse—rate of air temperature. Temperature differences between the inner-outer Plateaus were de—
fined as MEE value. Main conclusions are as follows: ( 1) the broadest temperature difference ( 10. 04°C ~

11.70°C) between the inner-outer Plateaus was located in the middle south of the Plateau between the Yarlung
Zangbo river and the Qiangtang Plateau; (2) the simple average MBE of the Plateau was 3 625.16 m and the av-
erage inner-outer temperature difference was 2.482°C; (3) MBE had a close relationship with temperature differ—
ence with a coefficient of determination ( R*) as high as 0. 5306. However the highest MEE did not occur in the
regions with the highest MBE. This means that other unknowns also play an important role in influencing the magni—
tude of MEE and they must be taken into account in the future study; (4) the impact of MEE on snowline eleva—
tion appeared to be larger than it did on timberline in the Plateau. The place where the highest snowline (6 000 ~

6 200 m) in the northern hemisphere occurs was just the location where the highest MEE was estimated (5. 01 ~

11.70°C) . The highest timberline (4 900 m) of the northern hemisphere did not developed in the highest MEE ar—
eas instead at where the high MEE was characterized with a certain of precipitation. An interpretation for the ab—
normality was suggested that the development of timberline should require a certain amount of rainfall ( at least 350

mm) in the high mountains.

Key words: Mass Elevation Effect; Estimation; MODIS MODI11C3; Timberline; Snowline; Tibetan Plateau



