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Areal evaporationE) on the long time scale is primarily controlled by the available
energy and water. Thereinto the available energy can be measured by potential evapo-
ration (Ey), and the available water can be represented by precipitafpnif other
words, E' can be expressed as a functionkyf and P. The function is called water-

energy balance equation, which can be expressﬂjasEoP/(P” + E{f)l/”, with

n being a parameter representing the catchment characteristics. Due to the feedback
of atmosphere on land surfacE, increases as a result of increasihgand it will

lead to a decrease ifi, according to the complementary relationship between actual
and potential evaporation. If we expreBs Fy and E as a point P, Ey, E) in the

state space, as a result of precipitation changing ffgmo P,, the state changes
from an initial state P,, Ey 1, E1) to a new state, not beingP§, Ey 1, Es), but

(P2, Ep2, E2). In other words, the water-energy balance equation cannot evaluate
the change inE because off, having a change. To calculat®y, Ey 2, E2), an-
other function is introduced from the complementary relationship (CR) between po-
tential and actual evapotranspirationtds+ Fy = (1+) E,,, whereb is a constant

of proportionality; £, is the wet environment evapotranspiration, which can be cal-
culated from the net radiatiorky,) by the Priestley-Taylor equation. It can be notable
that these two equations have two independent varialfteand R,,, not being in-
terrelated, i.€0P/ORn = 0), therefore the two dependent variablésgnd E,) can

be resolved. This implies that a relatively stabile stdte £y, E) can be reached



in a given catchment under particular radiation and precipitation. Simultaneously,
equationsdE = OE/OP - dP + OE/JE, - dE, (derived from the water-energy
balance equation) anddE + dE, = (1+b) dE, (derived from the CR) lead to the
expressiodE = [0E/OP -dP + (14 b)OE/OEy - dEw]/(1 + bOE/JEy). The re-
gional response of the hydrologic cyclH{anddR=dP - dE) to climate changegsE,,

(dT anddR,,) anddP can be predicted.



