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MOTIVATIONS AND OBIJECTIVE
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Water and climate change
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Extreme events (floods and droughts)
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Watershed systems in the Peruvian
Andes are facing significant challenges
due to climate change
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Ayacucho's economy depends largely on
agriculture
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To assess the impacts of climate change
on hydrological cycle in the Chicllarazo
River watershed
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METODOLOGY




The Chicllarazo River flows along
with the Cachi, Mantaro, Apurimac,
Ene, Tambo, and Ucayali rivers

Is part of the Cachi Hydraulic System
(CHS)

The CHS provides water for multiple
purposes:
* irrigation of 14,500 hectares

* supply the instream flow and the city of
Ayacucho

* 1.8 MW of hydropower

In the Chicllarazo River Basin (CRB),
the density of surface rain gauges is
low, which affects the quality of

hydrological research in the region.
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Climate Data

* Precipitation: Rain4pe * Temperature: Pisco
PISCOp_h PISCOp_h_non-DBC AWSs
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Climate projection

BASD-CMIP6-PE (1d, 10 km). It includes models with low (GFDL-ESM4, MPI-ESM1-2-HR, MRI-ESM2-0)
and high (IPSL-CM6A-LR, UKESM1-0-LL) climate sensitivity, with mitigation policy (SSP1-2.6) and
without mitigation (SSP5-8.5)
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Model performance

N° Performance criteria Description Threshold
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Source: Abbaspour, 2015.
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RESULTS AND DISCUSSIONS




Time Series Plot for Calibration and Validation Periods
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Discharge(m3/s)

IMERG underestimates the observed data by 25.1% (Arias et al., 2022). Zubieta et al. (2017) found that in the
Huallaga River sub-basin in Chazuta (Andean-Amazon basin), the IMERG, TMPA/3B42/V7, and TMPA/RT

precipitation products underestimated the observed rainfall by 30.7, 28.2, and 26.2%, respectively. Espinoza et al.

(2015) and Chavez and Takahashi (2017) found for the central Andes that the TRMM/PR 2A25 and 2A23 satellite
precipitation products underestimated the observed precipitation by 40 and 50%, respectively
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Calibration parameters

SWAT hydrological model parameters adopted in the calibration step (Adapted from Fernandez-Palomino et al., 2022 and
Daneshvar et al., 2021), and best fit of values.

Parameter Description Range  Best fit
ALPHA BF.gw (V) Baseflow recession constant (day™) 0-1 0.15
GW_DELAY.gw (Y)  Groundwater delay time (days) 0-100 25
GWQMN.gw (v) Threshold depth of water in shallow aquifer required for return flow to occur (mm) 500 -1000 625
RCHRG_DP.gw (vY)  Deep aquifer percolation fraction 0-0.5 0.425
GW_REVAP.gw (¥) Groundwater “revap” coefficient 0.02-0.2 0.83
SOL_AWC.sol (") Soil available water capacity (mm H,O/mm soil) -0.8-0.8 0.12

) () correspond to the replacement changes and relative, respectively




Time Series Plot for Near, Mid, and Far Future

Near Future (2015-2045) Mid Future (2035-2065) Far Future (2065-2095)
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Discharge (m3/s)

Monthly Discharge for Near, Mid, and Far Future - Individual GCMs

Near Future (SSP1-2.6)

Mid Future (SSP1-2.6)

Far Future (SSP1-2.6)
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Monthly Discharge for Near, Mid, and Far Future - Ensemble Mean
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CONCLUSIONS AND RECOMMENDATIONS




Conclusions

» Model results can be considered acceptable given lack of rain gauges and the sparse observed
data for Chicllarazo Basin.

« Climate projections indicate an increased precipitation during the rainy months (December -
March), projecting higher water availability and increases in high-flow events.

« The impacts are expected to be more severe under the fossil-fuel-driven development scenario,
particularly as we move towards the late-century.

» The findings of this study contribute important insights to planners and decision-makers by
providing with a quantification of the water availability, that is vital in the development of effective
climate change adaptation plans for water resources in Andean watersheds.




Recommendations

The lack of data from hydrometric stations limits the calibration and validation process for the most
recent years. It is recommended to implement more hydrometric stations in situ.

In this study, the land cover map corresponds to 2022 and was assumed constant for future
projections. Therefore, it is recommended to use future land use coverage scenarios.

 |tis recommended for the following hydrological modeling to assess local gridded precipitation

PISCO - Peruvian Interpolated data of the SENAMHI’s Climatological and hydrological
Observations.




THANK YOU
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