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Abstract; In order to provide food to more than six billion people, global irrigated croplands have expanded dramatically in
recent decades. The role of irrigation in modifying the regional climate has been widely recognized in recent studies. India,
one of the most intensely irrigated regions of the world, was selected as the simulation experiment region to determine the
impact of irrigation on regional climate. Two 11-year ( January, 1990 — December, 2000 ) simulation experiments were
conducted by using the Regional Integrated Environmental Model System ( RIEMS) version 2 over Indian region: (i)
Rainfed cropland (RFC) and (ii) Irrigated cropland (IGC). We discarded the first year from the January 1990-December
1990 model running as equilibration time, and reported results of the final 10 years ( January 1991 — December 2000 ) as
differences between the two cases (IGC-RFC). RIEMS2.0 uses the Biosphere-Atmosphere Transfer Scheme ( BATS le) as
its land surface process scheme. In BATES le root zone soil moisture is set to field capacity throughout the year in the
irrigated crop area, and the soil moisture is the function of rainfall, evapotranspiration, and soil feature in other non-
irrigated areas. Over the 10 year time period, the temporal difference of the two regional climate model sensitivity
experiments showed that a regional irrigation cooling effect exists with annual averaged 2 m air temperature decreasing 1.4°C
and the precipitation rate increasing 0. 35mm/d at the national scale. From the spatial difference of temperature and
precipitation we found that the irrigation effect on climate was not only confined to the near-surface atmosphere in irrigated

grid cells, but also spread to adjacent grid cells. The irrigation cooling effect can contribute to the increased latent heat flux
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and decreased sensible heat flux. The increased precipitation rate depends on the offset between the positive convective
rainfall and the negative large scale none-convective rainfall. The positive convective rainfall is intrigued by the two factors
that can fuel deep convection, one is added water vapor and the other is a greater latent heat fluxes that result from
intensified evapotranspiration because of irrigation. The large scale none-convective rainfall decreased because of the weak
divergence circulation of wind field at 850hPa which weakened the water vapor transportation from the sea to India
peninsula. The results of seasonal difference indicated that the climate of pre-monsoon season and June is more sensitive
than monsoon season (July to September) to irrigation. The national averaged change in temperature was 3. 18°C in pre-
monsoon season and 0.43°C in monsoon season, respectively. This seasonal differences can be explained by the fact that
pre-monsoon season is much drier than monsoon season. During the dry season evapotranspiration difference between
irrigated cropland and rainfed cropland is greater than that of the wet season. The results of this paper are limited by the
BATS treatment that sets the soil moisture as a constant to field capacity throughout the year without considering about the
seasonal variation of irrigation. A much more reasonable irrigation parameterization scheme is supposed to be coupled to

BATSIE.
Key Words: agricultural irrigation; regional climate; simulation
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Table 1 Description of simulation experiments
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Fig.1 Land cover of simulation region for the two experiments
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Fig.2 10-year averaged difference between IGC and RFC for temperature (a) and rainfall rate (b)
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Table 2 Difference of monthly items between IGC and RFC

R3] - v e i N L vl
o shpok SRR M WfGER RAER sl
/! KK . None- ot 3173 . -
. L Convective . . . Evapotran- Latent Sensible Net radiation
H 1> Month Temperature Rainfall K convective  Soil moisture o
rainfall . spiration heat flux heat flux flux
/C /(mm/d) rainfall /mm ) ) )
/(mm/d) /(mm/d) /(W/m”) /(W/m”) /(W/m”)
/(mm/d)
1 -0.63 0.07 0.05 0.03 6.23 0.58 16.84 -8.25 6.41
2 -1.38 0.17 0.14 0.03 6.73 0.99 28.54 -14.89 11.30
3 -2.46 0.17 0.15 0.02 6.97 1.50 43.40 -24.98 16.90
4 -3.22 0.12 0.13 -0.01 7.28 1.93 55.72 -35.89 18.96
5 -3.96 0.44 0.51 -0.07 7.62 2.27 65.58 -45.37 20.12
6 -3.07 1.45 1.52 -0.08 6.22 1.66 48.10 -37.64 12.92
7 -0.50 0.70 0.74 -0.06 1.54 0.48 13.95 -8.61 7.48
8 -0.21 0.45 0.45 -0.04 1.22 0.31 9.02 -5.67 4.04
9 -0.57 0.35 0.38 -0.03 2.22 0.35 10.12 -6.05 4.22
10 -0.65 0.12 0.15 -0.03 4.14 0.37 10. 67 -4.80 5.25
11 -0.11 0.14 0.14 -0.00 5.81 0.42 12.27 -5.18 5.79
12 -0.06 0.05 0.04 0.01 6.50 0.52 14.93 -5.75 7.16
4 Year -1.40 0.35 0.37 -0.02 5.21 0.95 27.43 -16.92 10.05
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