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Model review Experimental setup Consequences of assumptions

A review of 43 conceptual model structures shows the huge number of modelling Constant (Int.,) and time variable (Inta(t)) interception capacity are set to have the same long Hypothesis A is rejected for multiple cases, but for different reasons than ex-
choices needed to develop conceptual models (Fig. 1). We explore differences in term average value™™ we create synthetic daily time series (10 year) of climatic forcing based pected. Two modelling assumptions play a role in explaining this: we assume that
model output dynamics of conceptualized processes across geo-climatic regions on statistical characteristics of six representative climates™ (Fig. 3). P and PET occur spread uniformly over ;¢ T | 10

to provide systematic guidance on how to make these choices. each time step and that there is no re-
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Figure 1: Simplified hydrological cycle (sub-processes not shown for clarity) with model review sum- Figure 3: Experimental setup. Top-left: interception capacity; top-right and bottom row: climate forcing. cases (Fig. 6; Cairo —Concept 2: subtract Int__ (1
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Hypothesis A is likely untrue when P is strongly seasonal and out of phase with the PET peak - : . . . .
: : : : : L ro PET during winter). : % ,
We find nine different interception concepts used across 27 models. We limit this 0 during €er). 6 climates; assuming that PET on rainy days is 50% of normal

(i.e. Brasilia). The relatively low PET rate during the wet season will lead to more P.#with concept

reliminary study to four 1-store concepts with different underlying assumptions : L : e rai i ' —(Fi i
P y study P ying P (3) compared to (1). PET rates (3) < Intyax (1) will have a similar effect (e.g. Moscow; Tab. 1, top). This effect is reinforced when minimum capacity Intn,, (Fig. 3) is used. The results
about required model complexity (Fig. 2). . , , o with respect to hypothesis B are comparable for max and min capacities.
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Figure 2: Four interception concepts selected from nine found in the review. We exclude multi-store 06 . fl
) - uence on long-term canopy water balance for most tested cases.
concepts and bypassing mechanisms. Time variable Inta(t) reflects seasonal canopy capacity change. Hypothesis B_Expected Actual = 05
Pess from (2) ... than from (1) 2 Thus both very simple and more complex interception models can produce a
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' " Table 1: hypotheses expectations Figure 4: sums of P«/P after forcing the four interception concepts with cases (climatic, geographical) differences between modelling concepts and cas-
vided that they have the same long term average interception capacity. and results (as expected, different). 6 climates (experiment details in Fig. 3). caded elements lead to dynamically different models.
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