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General Response: 1 

Thank Prof. Zappa very much for your careful review and helpful comments. We agree 2 

with most of your suggestions for this paper and will do a major revision accordingly. First, 3 

we agree with your idea that the hydrograph partition in this study is based on “water 4 

sources for runoff generation” rather than the “dominant runoff processes” identified by 5 

Schmocker-Fackel et al. (2007) and Uhlenbrook et al. (2004), and we will modify the relevant 6 

concepts. Second, we will redesign our calibration experiment using multi measures of 7 

agreement instead of the single one of NSE, the new measures contain RMSE, RMSEln and 8 

NSEln and different measures of agreements will be used in different calibration steps. Third, 9 

we will develop a benchmark model: inter-annual mean value for every calendar day (Schäfli 10 

and Gupta 2007) to evaluate and compare the improvement of the proposed calibration 11 

method and the automatic calibration method. The detail replies for each comment are shown 12 

as below: 13 

 14 

Remarks: 15 

(1) I have read this manuscript and find in many aspects sound but in some aspects 16 

rather poor. I really think that this manuscript was not yet ready for HESSD in the 17 

form it has been submitted and will therefore request major revisions for it. 18 

Thank you very much for your careful review of the discussion paper. We will do a major 19 

revision for the paper and submit a revised manuscript. 20 

(2) As the authors mentions, the ideas of separating the hydrograph in order to confine 21 

equifinality is focus of current research and different approaches have been 22 

proposed. This contribution aligns within these efforts and has some merits, since it 23 

is simple and, as also noticed by B. Schäfli in her review, potentially easy to be 24 

transferred. 25 

Thanks, the contribution of this paper aligns within the efforts to confine equifinality 26 

using hydrograph partition. The new contributions here is that hydrograph partition is done 27 

based on water sources for runoff generation which reflects the spatiotemporal variability in 28 

snowpack, glaciers, and temperature. Model parameters are grouped and related to different 29 

hydrograph partitions and are calibrated separately via a stepwise approach. 30 
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(3) I also appreciated the field effort that is declared here in order to validate the 31 

estimation of temperature gradients in the region. 32 

Thanks, monthly temperature lapse rates are estimated and validated using temperature 33 

data series gauged in automatic weather stations set up in the upstream mountain area. 34 

 35 

(4) Concentrating on the poor aspects, when I read in an abstract “dominant runoff 36 

processes” (DRP) I expect a paper dealing with DRP (e.g. Schmocker-Fackel et al., 37 

2007; Uhlenbrook et al., 2004). What I find here is interesting, but in my opinion 38 

should be declared as dominant mechanism leading to water availability for 39 

runoff-generation. This being snow-melt, glacier-melt and (storm) rainfall (and 40 

combinations). The separation according to the “Date-Index” DI should then be 41 

maintained in order to discriminate the low-flow season, where runoff occurs by 42 

water release from the subsurface and this because deep percolation is occurring in 43 

the periods where DI is equal “1”. Here I am surprised, that among the four 44 

parameters selected for calibration there is none linked to the groundwater-flow. I 45 

think this is because the processes leading to groundwater recharge occurs outside 46 

the season where groundwater-flow governs runoff-generation. 47 

We agree with the idea that the hydrograph separation in this study is based on the 48 

water source for runoff-generation rather than using the dominant runoff processes defined in 49 

Schmocker-Fackel et al. (2007) and Uhlenbrook et al. (2004), in which the dominant runoff 50 

processes refer to “HortonianOverland Flow”, “Saturated Overland Flow”, “fast Subsurface 51 

Flow” and “Deep Percolation”. The runoff water source in the study area is composed of 52 

storm-rainfall, glacier melt and snowmelt. The subsurface runoff in the winter is also 53 

generated by the storm-rainfall in wet period. Here the “Date-Index” DI is defined as 1 or 0 54 

to discriminate the two periods. It equals to 1 indicating the rainfall runoff in the wet period, 55 

while it equals to 0 indicating the groundwater baseflow out of the wet period. To simulate 56 

the groundwater baseflow better, we will add two more parameters dominating groundwater 57 

baseflow to be calibrated in the revised manuscript.  58 

(5)  It is also surprising, that while the author make efforts in order to separate the 59 

hydrograph in different sub-samples, they trust a single measure of agreement in 60 
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order to evaluate the model performance and they make also the frequently made 61 

assumption that the Nash-Criterion (NS) is the universal measure for this (see also 62 

the comment of B. Schäfli in this respect). NS is dominated by the SM+GM+R 63 

period and as Schäfli and Gupta (2007) demonstrated the low reliability of NS as 64 

measure of agreement in areas with strong seasonality in the runoff hydrograph. 65 

In Viviroli et al. (2009) we were also thinking about how to consider different 66 

processes in the model calibration and we propose a step-wise calibration guided 67 

by multiple objective functions and by iterative (and sequential) pair-wise 68 

calibration of tuneable parameter selected under consideration of the process they 69 

are associated with (snow-melt, glacier-melt, infiltration, surface-runoff, 70 

interflow). 71 

We reread these reference papers (Viviroli et al. 2009; Schäfli and Gupta 2007) and 72 

learned more from them. Considering the low reliability of NSE value in the study basin with 73 

strong seasonality in the runoff hydrograph, we will redesign the calibration experiment, in 74 

which new measures of agreement (RMSEln and RMSE) will be used to estimate parameters 75 

in each step, and different measures will be used in different steps. RMSEln will be used for 76 

the estimation of groundwater baseflow and snow melt due to the low magnitude of the two 77 

runoff components, and RMSE will be used for the calibration of glacier melt and storm 78 

runoff considering their relative higher magnitude. We will also develop a simple benchmark 79 

model: the inter-annual mean value for every calendar day to evaluate our simulation using 80 

multi measures including NSE, NSEln and BE value (Schäfli and Gupta 2007). 81 

(6) Remove all the links to “runoff generation processes” and replace it with “source 82 

of water available for runoff generation”. 83 

Thanks. We agree with this and the relevant concepts will be modified. We will replace 84 

the concept of “runoff generation processes” with “runoff components” and “water source 85 

for runoff generation”. 86 

(7) Table 5: Is this the magnitude of improvement you were expecting when designing 87 

this study? What if you take instead of NSE a Benchmark efficiency, where you 88 

compare the simulation against the seasonal runoff (Schäfli Gupta, 2007). This 89 

might be sufficient to lead your parameters to be right for the right reason 90 
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(Kirchner, 2006). 91 

We will redesign the comparison experiment here in which we compare the results 92 

between the two calibration methods using the benchmark model: inter-annual mean value 93 

for every calendar day. We will also evaluate the seasonal performance of the two methods 94 

using regime curves, NSEln and seasonal contribution of different runoff components.  95 

(8) 1262– 3,6: The visual inspection confirms your statement. Maybe you have some 96 

place on Figure 2 next to the legend to declare a measure of agreement for the red 97 

and dotted-red lines with respect to the black line. 98 

To describe the fit between the estimated and observed temperature series, we will add a 99 

measure of agreement (RMSE) in Figure 2 which can show that the monthly lapse rate 100 

performed better than the annual constant rate, especially in the hot months (April to 101 

August).Temperature has significant effect on melt runoff which mainly occurs in the hot 102 

months (April to August) in this study basin. For the simulation of melt runoff, the estimated 103 

monthly temperature lapse rates are sufficiently good. 104 

(9) 1272-1273: You declare that you reach good simulation results except for some 105 

large storm runoff events in summer. I inspected figure 10 and I have to admit, that 106 

I was not able to find any event characterized by rapidly rising and falling peak 107 

that was simulated with your model. Again, you speak of dominant runoff 108 

generation, but your model fails in simulating any situation linked with 109 

storm-runoff triggered by storm rainfall. I think that your current perceptual 110 

model of this area has some missing components that you should investigate. The 111 

hydrographs you simulate merely reacts to weather periods characterized by rising 112 

and sinking temperatures. 113 

We re-inspected the simulation results both in calibration and validation period. We 114 

indeed find that the simulation didn’t capture the rapidly rising and falling peak well. The 115 

model used here is similar to that used by Tian et al. (2012), in which the model had 116 

simulated the storm runoff in blue river basin successfully. The reasons for the low 117 

performance may fall in that the values of parameter WM and B which control the storm- 118 

rainfall runoff are unreasonable. Parameters controlling both rainfall runoff and melt runoff 119 

were calibrated using the NSE value for measure of agreement. According to Schäfli and 120 
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Gupta (2007), the reliability of NSE value in the study basin with strong seasonality is 121 

relatively low. In this revised manuscript, the calibration experiment will be redesigned by 122 

using different measures of agreement in each calibration step. We will use RMSEln for 123 

groundwater baseflow and snow melt runoff, RMSE for glacier melt runoff and storm-rainfall 124 

runoff. In the redesigned experiment, the reliability of the simulation will be evaluated using 125 

regime curves, seasonal contribution of different runoff components. In this way, the 126 

reliability of parameter value should be improved and the simulation of storm runoff 127 

triggered by storm-rainfall can get an improvement. 128 

(10) Final considerations: 129 

I think this manuscript has potential, but work is needed to make it more ripe. I 130 

think that the design of the experiment can be improved by selecting multiple 131 

measures of agreement. I think also that the model should demonstrate to be able to 132 

cope with storm runoff before declaring success of this experiment. I would be 133 

happy if the authors can do a big effort and submit revised version of this 134 

manuscript. 135 

Thanks. We would like to do a major revision and will submit a revised version of this 136 

manuscript soon afterwards. We will redesign the calibration experiment using 137 

multi-measures of agreement including RMSE, RMSEln, NSEln and a BE value comparing to 138 

a benchmark model used in Schaefli and Gupta (2007). The model used in this study has been 139 

applied to a dozen of watersheds with varied climatic/geographic characteristics (e.g., Tian et 140 

al., 2012), we have confidence to say that the corresponding model structure reflects 141 

the-state-of-the-art modeling approach. The low performance of the rapidly rising and falling 142 

storm runoff should be attributed to the unreasonable parameter values calibrated using NSE 143 

here. 144 

 145 
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