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STUDY OF CLIMATIC WATER BALANCE OF
BHUBANESWAR FOR CROP PLANNING

1. The availability of water for crop growth both
in its amount and period can be estimated through
water balance method. From water balance studies
one could easily work out the assured or safe period
of crop growth and thus structure the crop planning
accordingly. A number of research papers have
been published relating to water balance and its
application to crop cultivation by different authors,
namely; Raman and Murthy (1971), Krishnan
(1972), Subrahmanyam (1982), Rammohan and
Subrahmanyam (1983), Swaminathan and Shantha
Kumari (1983). Ramkrishna er al (1985) and
Ramachandran and Rajegowda (1987). Much of the
work done in this field is based on either annual or
monthly rainfall data. Such study may not be very
helpful from efficient crop production point of view
because, a dry spell of considerable length may
damage the crop even if a particular year or month
gets normal rainfall. So, week is considered here as
an unit which may be nearer to the optimum length
of time.

2. Weekly rainfall data for a period of 16 years
(1977-92) of Bhubaneswar having sandy loam soil
with field capacity of 200 mm have been used for the
study, Weekly potential evapotranspiration (PET)
values have been taken from the computation of
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Biswas and Khambete (1992). Climatic - water
balance for 52 standard meteorological weeks of the
year have been worked out employing the water
budgeting procedure of Thornthwaite and
Mather (1955).

3. Weekly climatic water balance of Bhubanes-
war for different crop seasons namely — kharif,
rabi and pre-kharif is presented in Table 1. The
analysis of the table jndicates that during kharif
season precipitation is 1239.5 mm, both potential
and actual evapotranspiration are same, ie, 541.8
mm and water surplus is 5004 mm. During this
period there is no water deficiency. Itis also obvious
that from 23rd to 28th week, there is no water sur-
plus though rainfall exeeeds PET. The excess rain-
fall during this time 1s used for replenishing the soil
which helps the land preparation and planting of
kharif crops. As the trend continues, the soil attains
field capacity on 29th week. This condition persists
till the end of the season indicating thereby that
during the said period water availability is at poten-
tial rate to meet up the demand of kharif crops. This
is also the period of water surplus. The highest sur-
plus in the order of 79.3 mm occurs on 30th week
due to the influence of southwest monsoon. So,
various kharif crops may be grown safely as rainfed
during the period.

3.1. A careful observation of the water balance
parameters indicates that except the last two weeks
of post-monsoon season (October-December),

TABLE 1

Climatic water balance of Bhubaneswar (All values are in mm)

Climatic Rabi season (Meteorological weeks) Total  Pre-kharif season (Meteorological weeks)
clement (Season)

1 2 3 + 5 6 7 b 9 10 11 12 13
P 4.0 20 28 19 1.3 6.2 79 93 2202 33 64 32 38 86
PET 217 04 24 231 259 280 301 29 5131 357 378 406 434 469
P-PET —177 =204 =196 =212 =246 -222 -2 -216 - -324 -314 =374 =396 -383
S 827 747 679 60.9 538 48.2 431 X3 - 26 2719 231 189 156
AS -77 -—-80 -68 =70 -71 -56 =51 —48 — -57 -47 -—-48 -—-42 =33
AET 117 10.0 9.6 8.9 84 11.8 13.0 14.1 3448 9.0 11.1 3.0 8.0 119
wD 10.0 124 12.8 142 175 16.2 17.1 18.8 1683 267 26.7 326 154 350
ws = — —_ — - — — — = = o = — -
P = Precipitation (Rainfall) PET = Potential evapotranspiration

S = Soil moisture storage
AET = Actual evapolranspiration
WS = Water surplus

AS = Change in soil moisture storage
WD = Water deficit
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Climatic water balance of Bhubaneswar (All values are in mm)
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Climatic Pre-kharif season (Meteorological weeks) Total  Kharif season (Meteorological weeks)
element (Season)

14 15 16 17 18 19 20 21 22 23 24 25 26
P 6.0 -8.'7 12.8 1.7 194 235 17.9 250 203 170.6 505 474 67.8 500
PET 483 546 539 56.7 56.7 56.7 56.7 58.] 51.8 6979 469 40.6 385 322
P-PET —423 -459 —411 -450 -373 -332 -388 -33I -315 — 36 6.8 293 178
S 127 100 82 6.5 54 46 18 12 27 - 63 13.1 424 602
AS =30 -29 =18 =~17 -11 -08 -08 -06 —05 — 36 6.8 293 178
AET 90 114 14.6 134 205 243 187 256 208 2063 469 40.6 385 322
WD 393 433 392 433 362 324 380 325 310 4916 -— — — —
ws — = i — = —_ - i - - = —_ — -

TABLE 1 (Contd)
Climatic water balance of Bhubaneswar (All values are in mm)
Climatic Kharif season (Meteorological weeks) Total
element (Season)
27 28 29 30 31 32 33 4 35 36 37 38 39
P 55.7 752 1064 1115 904 98.5 95.6 73.1 66.3 722 570 63.7 582 12395
PET 287 308 30.1 322 308 294 28.7 308 266 28.0 294 287 294 5418
P-PET 27.0 444 76.3 793 596 69.1 66.9 423 397 442 216 350 288 —_
S 872 1316 200 200 200 200 200 200 200 200 200 200 200 _—
AS 270 44 68.4 —_— — —_ _— —_ —_ -_— —_ —_ -— —_
AET 287 308 30.1 322 308 294 287 308 266 280 294 287 294 5418
WD — - - - - - — - — - — — - -
WS - - 79 793 596 69.1 669 4213 397 442 26 350 288 5004
TABLE 1 (Comtd)
Climatic water balance of Bhubaneswar (All values are in mm)

Climatic Rabi season (Meteorological weeks)
element

40 41 42 43 44 45 46 47 48 49 50 51 52
P 658 226 293 125 17.8 11.1 8.7 76 is 25 20 0.6 08
PET 287 280 294 231 217 252 245 182 231 224 217 203 203
P-PET 371 —-44 -0.1 -10.6 -39 -14.1 -158 -10.6 -196 -199 -19.7 -19.7 -195
S 2000 1947 194.6 184.5 1809 168.6 155.8 147.8 1340 1213 1099 96 904
AS —_ -53 -0.1 -10.1 -36 =121 -128 -80 -138 -12.7 -114 =103 -92
AET 287 279 294 226 214 234 215 15.6 173 152 134 109 100
WD — 01 — 05 03 1.8 30 26 58 72 83 94 103
ws 371 — - — - _ - - P o —_ - =
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inspite of water deficiency due to less rainfall than
the water need, rabi crops will not suffer from mois-
ture stress as stored moisture is sufficient to meet up
the demand. This is mainly the seedling and early
vegetative stage of rabi crops. For the remaining
period of the season. stored moisture is less than
half of the field capacity. Therefore, supplemental
irrigation is needed depending on the crops and the
respective varieties to save the crop from
moisture stress.

3.2. During pre-monsoon (March-May) season
rainfall is not only less than PET but the stored soil
moisture is also very less for the crops to survive.
This is a period of high moisture stress and crop
cultivation is not remunerative without supple-
mental irrigation.

3.3, Based on the study of water balance of
Bhubaneswar it is seen that water surplus is from
mid July to first week of October and there is a sur-
plus water of 5004 mm at the end of the kharif
season while rabi crops around Bhubaneswar suf-
fers from moisture stress from the mid of vegetative
stage as water deficiency starts from end of Decem-
ber. So, better production may be obtained by
advancing the sowing dates of rabi crops. Besides,
there is a lot of scope for rain water harvesting, con-
servation and recycling during the stress period.
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