300000

350000 400000

with VIC model®.

Ice and snow

1%

Bare ground - 19%

25%

Waterproof
surfaces
3%

A0 \

A Legend WGS84/ UTM 195
Land cover [l Wetland

& B Crops Il Bodies of water
I Forests M Waterproof surfaces
[ | Grassland | Bare ground

Ice and snow

Body of water _

F1

Humedales _

RS Thickets
¥ B 3 1%

Thickets

0 RS R .
300000 350000 400000 18%

METHODS:
VIC MODEL: For historical forcing g1979—2015

. is used the CR2ZMET? gridded
product, for future forcmﬁq 2015-2060) the RCP8.5 scenario is considered,
using 4 models: CSM4, CSIRO, IPSL and MIROC. Natural balance was applied,
due to the high intervention of the basin. Vegetation parameters are estima-
ted from experimental parametrization and satellite imagery (LANDSAT 8).

AGRICULTURAL SCENARIOS: Agricultural scenarios were defined under 3
steps: and feasible cultivation areas.

e  Optimal crop fraction: 40 representative crops were selected, the hydro-
logical resgmnse was compared between the croBs: runoff (E), real evapotrans-
iration (ET) and potential evaBotrans iration (PET). And the evapotranspira-
on demand was estimated as PET-ET. Eight groups of crops were defined from
the Kmeans algorithm.

e  Optimal location: The entire growing area was simulated with a single
class then the optimal locations for each crop class were identified.

e  Feasible cultivation areas: Cells with a slope of less than 7, 11 and 17 de-
grees were determined.

The base land use is called

gCBC , mixing parametrization of Zhao et al.
(see F1) and data from the

_ é2014)
007 Census of Agriculture and Forestry (IN

4).

T1

Optimal fraction (OF) scenarios

R25 and R40, reduce the area by 25% and 40% respect to CBC consi-
der||r|19 a(t:_tual crop locations. Scenarios S7, S11 and S11 use only opti-
mal locations.

Land use (Zhao et at, 2014)
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(2040) and red (2060)), whose percentages represent the value of the period

with respect to the historical (see blue segmented line).

INTRODUCTION : The Rapel river basin (~34-34°S) is crucial in the development of Chile agriculture, and present a
high demand for irrigation ( ~60% of the total consumed?) critical facing future water availability. We study the adap-
tation to climate change for the Rapel river basin based on modification in agricultural land use. The aim is to recom-
mend land-use scenarios for the near future (2040-2060), based on the estimation of evapotranspiration demand

F1: In bars the historical period is represented and as sym-
bols is representated the future (2040-2060).

STUDY ZONE: The Rapel basin is formed from
the confluence of the Cachapoal and Tinguiri-
rica rivers (F1). The sub-basin of the Cacha-
poal and Tinguiririca river has respectively an
annual rainfall of 946-1097 mm, area of
6265-3535 km2 and an average elevation of
1508-1393 m.a.s.l.

RESULTS:

Groups 1-2-3 have the highest ET demand, co-
rresponding to fruit trees like avocado, citrus,
walnut and olive (F2)

Cachapoal and Tinguiririca present historical
runoff values of 4408-2901 Mm3. Maximum
variation of 3% is observed between scenario
S17C g12 and S17C_cbc, where runoff is not
EreatTy affected by agricultural land use. For

oth sub-basins, a reduction in runoff is obser-
ved of close to 10% for the period 2040 and
20% for 2060 (F3 and F4).

There is a difference of 2% between the de-
mands of the period 2040 and 2060 (F5 and
F6). Also, a greater difference is observed be-
tween the demands of each scenario from Oc-
tober to March.

In Cachapoal the scenarios ordered accordiné
ET demand are: R40 <R25 <57 <S11 <S17 <CB
<S17_cbc <S17_g123 <S17 _g12. While for Tin-
guiririca the order is: R40 <57 =511 =S17 <R25
<S17 cbc <S17C g123 <S17C gl12, this diffe-
rence corresponds to that S7, S11 and S17
represent an area reduction, but the main
idea is that these scenarios are less deman-
ding to R25, due to the choice of optimal cells
(F5and F6).
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In F7 and F8, the monthly runoff available for the period 2040 and 2060 is plotted as
area, and as lines the ET demands are added to the demands for surface water from
other services such as (drinking water, industry, mining, others).
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