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A Modeling Study of the Impact of Tibetan Plateau on the North African Precipitation
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Abstract The impact of Tibetan Plateau (TP) on the North African precipitation is investigated using a fully
coupled climate model (CESM1.0). Results from sensitivity experiments show that, when the TP is removed, first
of all the atmospheric circulation responds quickly and there are enhanced northeastward moisture transport from
the tropical Atlantic Ocean to the North Africa and the westward moisture transport from the Indian Ocean to the
North Africa. As a result, the atmospheric moisture content increases and moisture convergence enhances over the
North Africa, leading to more precipitation. Later on when the ocean circulation reaches the quasi-equilibrium
(QE), the sea surface temperature (SST) in the North (South) Atlantic decreases (increases). The surface air
temperature (SAT) changes synchronously with the SST. This temperature gradient anomaly leads to the moisture
transport out of the North Africa, so that the atmospheric moisture content decreases and moisture convergence
weakens over the North Africa. Consequently, the precipitation over there decreases. Even so, in the QE stage in
the world without the TP, the moisture convergence over the North Africa is still much stronger than that in the
realistic topography experiment., and the precipitation is still increased significantly. This study suggests that the
uplift of the TP may contribute to the aridification in the North Africa.

Key words Tibetan Plateau; North African precipitation; moisture transport; moisture convergence
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Fig. 1 Topography configuration in experiments

(2) ESZHUEEIL T HIBE /K E(P)(Real); (b) 247 8 i R MU )G B /K 2 1) 48 4k (NoTibet — Real), H &SR RiELL 95%H 22 1t
0 (©) ME/KADAL R 5 B SeH A5 0 T Bk B B9 L {7 (NoTibet — Real)/Real) . £LZRHE X 38(62—32N, 15W—45F) vtk

X (T [A)

B2 JSEHUBAEOLF I F KR A HE T 2 K R AR AL

Fig. 2 Precipitation in realistic topography and change of precipitation in quasi-equilibrium state
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Fig. 3 Temporal evolution of change (NoTibet — Real) in temperature, humidity and precipitation
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Fig. 4 Atmosphere circulation field in Real experiment
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Fig. 5 Change of atmosphere circulation, moisture transport and its convergence in Stage-I
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