pgical drought from water scarcity in Mexican cqt_ehments

- - - . 5
a ._ . - "‘ - “‘ : - PT— e el P ———— — e - - - - ..\

- - -') b - ——;‘-- - e o~ ls“ P - ol & = Np— N -
4 -

-
.? - S - -

. e B -

| : | DS st —" e g 1 . e —— — _—
S e R );-;?;;;;%:\;,,;%ﬂngg‘r&penoblo -Cruz o S Agustm_ Brena—NaranJo1 . Adrian Pedrozo—AcunaJ;o. : }

. e o — sacanohinc@iinAdaen 11tnam o L A . . ﬂ*‘" -ts—-tu o WM R ".“ —————m—Ce %3
F -’_ — - '-zk &’r-\“ gm - c> 2 .‘ ‘q( :»—‘ ‘V’ _.~ "J ‘_ﬁ- trt!.h-q .“". - ;’ ”' - 6“-- -= .en ) ,";_ o ‘ ' - . ——— - Ko e —
’)— — - % e ——— KN“ .\&b‘ S -L‘l‘ — h ‘h - L/ @, [] -' ) ‘9 — g a / " ' . .
- ‘&‘ —— N ‘x : . - e D i — ———————— — - \ - o —— —-._& ‘ A /N : v - - o

, - Instituto de Ingenlena Unlver5|dad Namonal Autonoma de Meéxico, I\/IeX|co CII’CUI’[O Escolar s/n, Ciudad Umversﬂana Delegamon Coyoacan C|udad de Mexmo C.P. 04510

= W

Introduction Humaya catchment (inflow-storage approach)
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watersheds located. .In the first case, the impacts of dam construction (El Humay a reservoir) on combined effect of drought and water scarcity), middle panel: naturalized streamflow (gray areas shows
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approach was used, in which the study timeline was divided as an “undisturbed period” (betore scarcity) (red).

significant population growth) and “disturbed period” (during population growth).

— La Antigua & Nautla catchments (paired-catchment approach)
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this case, derived from the 80" percentile of the long-term flow duration curves (FDC).

Difterent approaches were used to quantity human influence on streamtlows: R f
* Observation modelling framework*: (Van Loon & Van Lanen, 2013) Reconstruct the d For the temperate watershed, after the construction of dam, the operation of the reservoir reduced ererences
hydrological regime that would have occurred without human influence and compare with hydrological drought conditions but water scarcity occurred periodically every year. " Fleig, a. K, L. M. Tallaksen, H. Hisdal, and S. Demuth. 2005. "A Global Evaluation of

Streamflow Drought Characteristics.” Hydrology and Earth System Sciences Discussions 2

d Inflow-storage approach provides information about trends of each variable, for this -case, (6): 2427-64. doi:10.5194/hessd-2-2427-2005.

- - - - - . .  Mishra, Ashok K., and Vijay P. Singh. 2010. “A Review of Drought Concepts.” Journal of
precipitation remained steady, however, inflow showed a moderate decline while storage dlsplayed a Hydrology 391 (1-2). Elsevier BV.: 202-16. doi:10.1016/i.jhydrol.2010.07.012.

more substantial decline, hence suggesting that evapotranspiration has Increased over the study - Rangecroft,Sally, AnneF.Van Loon, Heéctor Maureira, Koen Verbist, and David M.
. . . . . . . Hannah. 2016. “Multi-Method Assess Ment of Reservoir Effects on Hydrological
period. It also indicates that reservoir management has improved as the impacts of streamflow deficit Droughts in an Arid Region” Earth System Dynamics Discussions, no. November: 1—

on storage have been less severe as iIn the early years. The combination of both approaches are 32. doi:10.5194/esd-2016-57.
 Tallaksen, Lena M., and Henny A. J. van Lanen. 2004. Hydrological Drought : Processes and

the observed (anthropogenic) time period.

* Paired-catchment approach*: using observation data from a reference (natural) and a
disturbed (urbanized) neighbor catchment. The catchments must have (relatively) similar
characteristics.

Conclusions

* Inflow-storage approach: Through standardized indices of precipitation, inflow and

storage, we can easily 1dentity that magnitude, direction and trends of dry conditions for

these variables. Moreover, correlating inflow and reservoir storage can help explaining complementary. Estimation Methods for Streamflow and Groundwater. 1. ed. Amsterdam [u.a.]: Elsevier.
. . . . . . . . e VanlLoon, A. F,, and H. AJ Van Lanen. 2013. “Making the Distinction between Water
whether deficit periods in storage can be attributed to streamflow drought or to reservoir d In contrast, the tropical watershed experienced more cases of (natural) hydrological drought. Scarcity and Drought Using an Observation-Modeling Framework” Water Resources

operation policies. According to the paired-catchment approach, hydrological drought has become more frequent and Research 49 (3): 1483-1502. doi:10.1002/wrcr.20147.
" : : : . . . . . * Van Loon, Anne F. 2015. “Hydrological Drought Explained.” Wiley Interdisciplinary Reviews:
In the first 2 cases, the most important part is the anomaly analysis, which allows to separating severe due to population growth, however, the average and maximum duration of dry spells have Water 2 (4): 359-92. doi:10.1002/wat2.1085.
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drought and water scarcity. This work obtains anomalies of hydrological time series so that we decreased.

can infer temporal deviations from normal conditions.
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