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1. Introduction: Estimating  different
percentiles of daily flow duration curve constitutes a

5. Results:

5.1. Calibration of the power laws:
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permanent challenge for multiple hydrological
purposes. Here, we introduce a new way of facing _ _ _ _
such task based on the theory of statistical scaling _ [Caribbean . Andes _____ Orinoco _____ Caribbean ____Andes ______Orinoco
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equal to itself on any scale. Those elements and their .0 ol
dynamics can be modeled by the formulation of power 2 10 — 10
laws, which have proven to be a very simple and at E B F‘g B
the same time a very powerful predictive tool. g 10 . _ = 10 . _
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during the entire record period, and for the three 100 | 100 |
phases of ENSO: El Nino, La Ninha and Normal, given
their strong effect on Colombian river flows (Poveda 102 BEET RN G R DR R e B e a O W 102 BT T e ChihE e R bE R s
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3' Data' We U_'SG da”_y rlver_ Hlows gat_hered by Figure 2. Regional and national calibration of the power laws for the 5-th percentile. Figure 3. Regional and national calibration of the power laws for the 95-th percentile during El Nifo.
IDEAM at 634 gauging stations (Figure 1), with record
lengths larger than 10 years, between 1940 and 2014, 5.2. Validation of the power laws:
and with less than 40% of missing data. T '
4. Methodology: Based on ideas put _ Caribbean . Andes ~ Orinoco _
forward by Poveda et al. (2007), we propose that for 104 g2t 1200 L ANSE 4100 Ba sl 3000 | Q=<Q
each region, a power law represents the relation Ehias bl Bl nlie | b Q=Q
between the I-th percentile of the d_aily fI_ow duration 102 | : i 2000 | Rlecnrd Period
curve, Q;, and the long-term mean river discharge, @, f 3 El Nifio
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where a; and 8; depend on the hydrological region of é ~ Amazon ~_ Pacific ~___Colombia g
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daily discharge of the months with less than 1/3 of 107 | '- '- R - 2000
missing data. We estimated the daily flow duration 0 -
curves by taking the median of all the records for each 10% b e " 1000 |
day of the year. Two thirds of the available gauging | i | leaa®®
stations were randomly chosen and used to calibrate 102 BTN e il = ks Wi b Wb Wi 0 .
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for validation purposes (Figure 1). Qs o/ i ot (M/S) Q.. ppenn (MS)

Figure 5. Validation of the power laws for each percentile over the Caribbean region, considering
the phases of ENSO.

Figure 4. Regional and national validation of the power laws for the 95-th percentile during El Nifio.
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Sea 6. Conclusions: clearcut power laws

represent the relations between the percentiles of the
daily flow duration curve and the long-term mean
discharge in Colombian rivers, for the entire record
length and for different phases of ENSO. Our results
are quite coherent since the identified power laws are
strictly increasingly ordered as greater percentiles are
estimated, and are consistent with the expected
hydrological behavior of the Colombian regions during
the different phases of ENSO.
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Figure 6. Validation of the power laws for each phase of ENSO over the Andes (top) and the Amazon (bottom) regions, considering the percentiles. Colombia

Figure 1. Gauging stations used to calibrate and validate the power laws.




