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1. Introduction

The productivity of natural grasslands is strongly linked to the climatic conditions of the considered area, mainly to the rainfall and to the humidity stored in the soil. Therefore, any

change in climate can have serious consequences. In Chile, the Coquimbo region is within the zone classified as arid and semi-arid. During the year, precipitation is concentrated in the

winter months. There is also great interannual variability, mainly due to the phenomenon of El Nino, Southern Oscillation (ENSO), which in its cold phase often produces extreme
droughts that can last for several years, whereas an increase in amount and intensity of precipitation can be expected in the warm phase it can be produce increases in the amount and
Intensity of precipitation. Studies on precipitation in the center-north of Chile in the 20th century show a positive trend between the 1970 and 1980 years and a negative trend during the last

3 decades. For the period 1979-2005, the temperatures have a slight increase in the valleys of the central-north zone. Changes in the precipitation regime can induce variations both in the

yields and in the seasonality of the grasslands, affecting mainly the small agricultural communities, which see their income reduced and the level of food self-sufficiency. In the Coquimbo
region, most of these communities base part of their income on the production of pastures, which are used as food for the goats that produce milk and cheese. The objective of this work

was to establish the possible impacts that climatic changes can have on the productivity of natural grasslands in the commune of Ovalle, Coquimbo region.

2 ] M et h O d O I O g y E_n;pRrII']m and max, precipitation weekly, solar radiation,
— | Temp. min, optimal and max of growth, degree-days
Study Area Precipitation, temperature, (devzlopment/r?waturgtion),. .frost ang water de%‘icit, roi)t <] MPLESM-MR
Wi, relaive humdiy solr | | 0S5 pholosyiec eficency et st 0. ||| Rog g ang Rors
o | | CLIMATE VARIABILITY PRODUCTIVITY GRASSLAND REGIONAL CLIMATE
20 e ' é‘; 1980 - 2015 SIMPRAD (1980-2015/2005-2050) E%gg'i%g;‘s
5 — ﬂ ﬂ RegCM4.6 — Res:10 km
E ____________ 1
a Trends and seasonal cycles, Dry matter productivity, leaf area index, optimal sowing
extreme events (droughts, [ and harvesting date, water consumption, frost risk, __| Model Outputs:
frost), intense rainfall events. drought and thermal stress at different times of year, Meteorological Variables
- animal carrying capacity
Dat Figure 2.Diagram methodology
ala
Figure 1. Study area _ _
 Meteorological: General Directorate of Water (DGA)
* Regional projections: Center for Climate and Resilience Research (CR2)/Ministry of Environment (MMA)
3 . ReS U |tS DRY MATTER PRODUCTIVITY THE GRASSLAND
RCP2.6 - OVALLE 2006 - 2050
Observational . 1500
DRY METTER PRODUCTIVITY AND PRECIPITATION The productivity of 3 1200 ¥ =-2,7142x + 460,07
_ OBSERVATIONAL OVALLE 1980-2015 DRY MATTER AND PRECIPITATION the dry matter, as a = ; o
It can be seen that productivity, D B0, OPBSERVATIONALOVALLE 1980-2015 result of the future — E ., ~Alfls
: : = £ — : . 2
In general, follows rainfall £ 1200 250 £ e projections, for the S 0
. . . > = o . S 8®oSIgngyIevesiegeyyees
(Figure 3). According to what is = 08 3 . middle of the 21st NRRRIRRRRRRRRIRRNRRRRRRRSR
: : E 150 & = 200 . . . o ° : ——DM _RCP26  ++ee Lineal (DM_RCP26)
observed In figure 4, S 600 o = . ¢ century (Figure 5),
.. C . S 400 100 Q S 100 o °. DRY MATTER PRODUCTIVITY THE GRASSLAND
productivity and precipitation 2 00 | I | I | I - L g L . shows a decrease RCP8.5 - OVALLE 2006 - 2050
cease to have such a direct o 2H° J© ' ! . !'® e @IOO : ! 0 0 e under both 70
] . . . S I 3 8 I 8§ 8 8893883 ¢g 9 3 0 200 400 600 800 1000 1200 1400 1600 . . ﬁ) 1200
relationship, when rainfall Is S A3 A3 3 A33IIIIIRRR PRODUCTIVITY (kg/ha) scenarios, being the = 500 y=-5,1273+ 538,82
higher than the average for the T ecplaton RO RCP8.5 where a ¢ -
region (average period 1980- Figure 3. Productivity DS grassland and precipitation Figure 4. Productivity and precipitation 1980-2015 greater fall “in  the é Mo N eSS NIERONI SRy YR
2015 in Ovalle 107 mm). observational. 1980-2015. productivity IS SSS2S888888328¢c8¢8¢8¢8¢8:2¢28¢8¢
Observed . ———DM _RCP85  +eeee Lineal (DM_RCP85)

Figure 5. Dry matter productivity and trends 2006 -2050
for RCP2.6 and RCP8.5.

Pasture productivity based on future projections seems to have a less direct relationship
between them (Figure 6), mainly in the RCP26. It is important to remember that other
climatic variables, geo-morphological and geographical characteristics, also determine

The extreme temperatures projected for the month of July, would increase, being the
minimum temperature the one that would have a greater increase (approximately 2 ° C),
while the maximum temperatures only show a greater increase in the scenario RCP8.5.

productivity. Probably, an increase of the minimum temperatures, would imply a decrease of frosts that
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changes In the climate, being several factors that can affect together, so It Is important to
make a deeper analysis. In addition, It is important to validate the climate model, since it may 6. Bibliography
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Acknowledgment 4. Pizarro, J. G., & Montecinos, A. (2000). Cutoff cyclones off the subtropical coast of Chile. Preprints. In Sixth Int.
Conf. on Southern Hemisphere Meteorology and Oceanography (pp. 278-279).
CORDEX Central America and South America Training Workshop on Downscaling Techniques 5, Santibafez F., 2001. El Modelado del crecimiento, desarrollo y produccion del maiz sobre bases ecofisiologicas

Coordenacio de Aperfeicoamento de Pessoal de Nivel Superior (CAPES) mediante el modelo SIMPROC. Revista de Agrometeorologia. 1(1): 7-16, 2001



