WHAT CAN THE MASS BALANCE OF LEWIS GLACIER TELL US ABOUT EAST AFRICAN AND TROPICAL CLIMATE DYNAMICS?
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INTRODUCTION CHARACTERISTIC METEOROLOGICAL CONDITIONS SURFACE ENERGY BALANCE MODELLING
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| kit R q 0 _L (Molg et al., 2008) shows generally good correspondance to the
é 2 . measured surface change. Deviations between the measured and
(1) Location of Lewis Glacier (00°09’S; 37°30'E) with respect to key tropical convergence zones Oct- 09 Jan ” Apr- 10 Jul-1¢ ul11 Oct_HJaz = } modelled surface changes are related to occasionally poor per-
(image modified from wikigraphics). On the right is the glacier as it was after a snowfall in 2010. W‘W‘i"’ WA | ' 574 [ formance of the albedo module within the model.
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(2) Lewis Glacier margins mapped at ca.10 year intervals since 1934 and the resultant geodetically 3 0 Ql melt
determined specific mass balance (Prinz et al., 2011), indicate mass balance was broadly in-line with 8 sol o M ) Qc internal melt
global estimates up until 1974, when a period of much more rapid mass loss ensued until 2004. 5 100 less negative am refreezing
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Lewis glacier in 2010: total ice volume =1.90 + 0.30 x 10°m?3, ice area = 0.105 + 0.001 x 10° m?, mean >0 +1K K +10% precip 0% precip mean energy flux density [W m™] mean daily mass exchange kg m"]
(max) thickness =18 + 3 m (45 + 3 m).
(7)  Sensitivity to 4 single parameter perturbations are shown expressed as mass (6) Modelled energy (left) and mass (right) fluxes for all of 2011
balance totals as a % of that modelled using unperturbed meteorological inputs. and a sub-sample with dry conditions (JF in green) and wet condi-
RELATIONSHIP OF HISTORICAL MASS BALANCE WITH PRECIPITATION RECORDS The unperturbed mass balance total in kg m*is given in parenthesis in the legend. tions (ON in blue) show that:
. Note that all y axis values are positive and the bars below the x axis simply indicate
1.5 | ,_:._, g?gsﬁngiLaB;:EHCOeOOkg m?] | (3) Interannual Variability of directly measured changes in mass balance for periods of mass loss. Shortwave radiation is the dominant energy source
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05 | : (Hastenrath, 2005), is strongly related to total rainy Mass balance over 2011 appears more sensitive to changes in temperature than Sublimation and melt consume almost the same amount of energy
05 | al T precipitation. However, the meteorological records and the energy flux suggest on an annual scale, but QI dominates in the dry season, while Qm
season (MAM and OND) precipitation at 4800m, 9 9y 99 . .
s | but precipitation at thhis elevation is not well corre- that Lewis glacier annual mass balance is likely to be strongly affected by the distri- dominates in the wet season.
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