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Abdgract Heat trander problems between the lithopheric mantle and crug are dmilar to large-scde heat
trander problems in porous media. The main purpose of thispgper isto invedigate the potentia dfect of upward
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throughflow on the therma gructure nodd within the continenta lithopheric mantle-crug. Based on the
preliminary theoreticad results from the porosty-wave induced heet-trander and mass-trangoort modd , it is
indicated that it isimportant to use a combination of theoretical and numerica gpproachesfor lving lithogpheric
mantle-crug heat trander problems. The theoretica goproach is used to determine the thickness and the related
boundary conditions of the continentd crugt at the lithopheric scde, © that some inportant irformation can be
provided accurately for egablishing a numerica nmodd o the crugd scae. On the other hand , th: numerica
goproach can be used to dmulate the detailed gructures and corplicated geometries o the continertd crug at
the crugd scde. If the thermd didribution in the crug is of the primary interest | the use of a resonable
numerica nodel at the crugtd scale resuits in a dgnificant reducticn in comprer giorts. Not only can the
andyticd solutions foi tne rdétionsip hetiveen the cortinenta lithogphere thickness and the mantle conductive
heat flux & the lithopheiic sde be usdul for validating numericd methods in dealing with lithophere-scae
heat trander protlems, but d they can be used to invedigate the fundamenta issues rdated to therma
digributions within the continentd lithophere. Thus, these andyticd lutions can provide correct therma
boundary conditionsfor numericaly lving lithogohere thermd -thinning problems asociated with martle therma
events. Good agreement between the therma gructure types obtained from the present andytica ol utions and
those obtained from the geophysica and geologica observetions indicates that the generation and propagation of
porodty waves are one of the potentiad mechaniams for meterid and energy exchange between the oortinenta
lithogoheric mantle and the crug , which may dfect the lithopheric therma gructures dgnificantly.

Keywords Thermd dructure, Heat trander , Upward throughflow , Lithogpheric mantle and crug
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