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On the basis of gyrokinetic theory, we derive nonlinear ¢éiqua for the zonal flow gener-
ation in intermediate-scale electron temperature graqEnG) turbulence (with wavelength
much shorter than the ion Larmor radius but much longer tharetectron Larmor radius) in
nonuniform tokamak plasmas [1]. Both the spontaneous amedogeneration of zonal flows
are kept on the same footing. The resultant Schrodingettiequfar the ETG amplitude is char-
acterized by a Navier-Stokes type nonlinearity, which @dslly stronger than the Hasegawa-
Mima type nonlinearity resulting from the fluid approxin@ati The physics underlying the
three stages of zonal flow generation process is clarifiedl tla@ role of parallel mode struc-
ture decoupling is discussed. It is found that zonal flows lbammore easily excited in the
intermediate-scale ETG turbulence than in the short waggteregime. This finding offers a

plausible explanation for recent multi-scale gyrokinstimulations.
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