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Tab.1 Summary of 14 precipitation datasets used in this study
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APHRODITE H /K 0.25°%0.25° 1951-2007 ) FH G 9 11X 9 2 30t SO0 00 50 4% A= W http://www.chikyu.ac jp/precip/
IR A 7K B products.html
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Fig.1 Scatter diagram of monthly precipitation magnitude from 13 precipitation datasets and the observed monthly precipitation

dataset at 80 meteorological stations on the Tibetan Plateau
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Tab.2 Comparison of results of 13 precipitation datasets with the observed precipitation dataset at the monthly scale

R BIAS RMSE
ef(} B IE BIE/% IEIE % ¥ HUEE

APHRODITE 0.99 0.83~1.00 16.28 3~118 7.08 1~63
CMAP 0.96 0.38~1.00 45.39 5~406 14.15 2~96
N 0.98 0.66~1.00 15.83 3~88 6.92 0~34
RV S 0.98 0.73~1.00 37.63 4~395 13.58 3~91
CRU 0.94 -0.31~1.00 68.93 8~363 25.98 2~106
ERA-I 0.95 0.67~0.99 355.59 65~1893 150.32 11~539
GLDAS 0.94 -0.37~1.00 68.09 7~330 26.36 2~127
GPCP 0.96 0.28~1.00 70.76 7~430 23.65 4~88
JRA-55 0.93 0.51~0.99 113.90 14~809 37.98 5~108
NCEP-NCAR 0.93 0.00~1.00 168.85 20~1435 58.32 7~150
SM 0.90 -0.20~1.00 109.15 22~787 43.95 1~217
TRMM 0.96 -0.03~1.00 44.43 5273 1522 2~63
IGSNRR 0.99 0.87~1.00 22.58 4~159 10.19 1~60
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Fig.2 Spatial pattern of the concentration degree (PCD) of monthly precipitation from 14 datasets on the Tibetan Plateau
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Fig.3 Spatial pattern of the concentration period (PCP) of monthly precipitation from 14 datasets on the Tibetan Plateau
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Tab.3 Comparison of the concentration degree and
concentration period results from 13 precipitation datasets

with that from the observed precipitation dataset
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A4S IR PCD F1 PCP I8 HR 45 RANAE 7 7 e AL
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NCEP-NCAR 043 044 1525 529 012 1224 DR 2E St o R vh R AR v I v IR R T
SM 047 030 3630 372 020 1054 VU R LA R PO A R AE X, B P /N T 0.5, 4
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Fig.4 Spatial difference between the IGSNRR (Institute of Geographic Sciences and Natural Resources Research) precipitation

dataset and the observed precipitation dataset at 80 meteorological stations on the Tibetan Plateau.
(a-c: results of PCD, d-f: results of PCP)
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Fig.5 Spatial pattern of the ratio between seasonal precipitation and annual precipitation on the Tibetan Plateau
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Fig.6 Water vapor fluxes in the summer (June to August) on the Tibet Plateau (a), and the division of the influence region of the

westerlies and the Indian Ocean monsoon (b)
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Spatial variability in the seasonal distribution of precipitation
on the Tibetan Plateau

ZHU Yanxin'?, SANG Yanfang"
(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic
Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 101407, China)

Abstract: Hydroclimate process on the Tibetan Plateau (TP) is sensitive to global climate change, and its vari-
ability and change would directly affect the evolution of regional water resources in the region. However, there is
not enough knowledge of the spatial-temporal characteristics of hydroclimate process on TP so far. In this article,
based on the precipitation data measured at 80 meteorological stations and the water vapor flux data over the Ti-
betan Plateau, the quality of 13 types of remotely sensed and reanalysis-based precipitation datasets was ana-
lyzed and compared. The IGSNRR (Institute of Geographic Sciences and Natural Resources Research) precipita-
tion dataset performs the best, and it was used to identify the spatial pattern of seasonal distribution of precipita-
tion on the plateau. The results show that the concentration degree (PCD) and concentration period (PCP) of
monthly precipitation were relatively small in the southeastern, southwestern, and northwestern parts of the Tibet-
an Plateau; correspondingly, summer precipitation accounted for less than 50% of annual precipitation in these
regions. As going toward the hinterland of the plateau, the PCD and PCP values increased gradually, the rainy
season became shorter and delayed, and the ratio between rainy season precipitation and annual precipitation in-
creased. The spatial pattern of seasonal distribution of precipitation on the plateau was clearly consistent with the
direction of water vapor transport, which is mainly determined by the Westerlies and the Indian Ocean monsoon.
Based on this, it is identified that precipitation process in the areas north of 35°N was mainly influenced by the West-
erlies, but that south of 30°N was influenced by the Indian Ocean monsoon; in the central plateau (30°N~35°N), pre-
cipitation process was under the control of both the Westerlies and the Indian Ocean monsoon.The study results
are helpful for further understanding the spatial difference in hydroclimate variability on the Tibetan Plateau.

Key words: Tibetan Plateau; precipitation; seasonal distribution; spatial variability; Westerlies; Indian Ocean

monsoon



