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Priyakorn Satarom 2007: Water Accounting and Water Balance in Khong Sub Basin
(Northeastern). Master of Engineering (Water Resources Engineering), Major Field: Water
Resources Engineering, Department of Water Resource Engineering. Thesis Advisor:

Associate Professor Kobkiat Phongphut, Ph.D. 130 pages.

This research is a comparison of water accounting and water balance in Khong sub basin
(Northeastern) by concentrating on estimation of evapotranspiration which are two main parameters;
reference evapotranspiration and crop coefficient. The hydrological data in year 2002 such as rainfall, runoff,
land use and amount of water demand. Moreover, the result of water balance simulation by MIKE BASIN

model is considered for analyzing and improving components of water accounting.

The study shows that the components of water accounting in Khong sub basin (Northeastern) are as
follows: from 9,047.49 MCM of rainfall, 43.72% will be evapotranspiration which is 86.05% of depletion
water and consistent to the accumulate percentage of agriculture and forest area which is 80-90% of total area.
According to the analysis of monthly water accounting of Khong’s sub basin, four indexes are obtained.
Depleted fraction of gross inflow (DF ) are between 0.40-0.47 in rainy season and 1.62-2.54 in dry season.
This indicates that in dry season the depleted water is more than gross inflow, therefore some water is
withdrawn from the storage to compensate the short of water. Annual DF,,, are between 0.69-0.86, which
indicated that the water utilization in basin is not full capacity. Annual PF,,, are between 0.46-0.63 which is
less than DF,,, by 20% due to majority of land use are composed of agriculture area, which means that non-
process depletion water if low. The benefit utilization of available water (BU) are between 0.61-0.72, which

indicates that the efficiency of water utilization is rather low.

The study shows that the hydrological simulation using the MIKE BASIN model is a tool to help
understanding the water accounting component. The result of water accounting analysis can be used to

contribute the integrated water resources management.
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M1519N 3 Water content YIAUUADZTZIAN

Soil Type GFC OWP GFC - QWP

(m3 /m3) (m3 /m3) (m3 /m?3)

Sand 0.07-0.17 0.02-0.07 0.05-0.11
Loamy sand 0.11-0.19 0.03-0.10 0.06 - 0.12
Sandy loam 0.18-0.28 0.06 -0.16 0.11-0.15
Loam 0.20-0.30 0.07-0.17 0.13-0.18
Silt loam 0.22-0.36 0.09-0.21 0.13-0.19
Silt 0.28-0.36 0.12-0.22 0.16 —0.20
Silt clay loam 0.30-0.37 0.17-0.24 0.13-0.18
Silty clay 0.30-0.42 0.17-0.29 0.13-0.19
Clay 0.32-0.40 0.20-0.24 0.12-0.20

111 : FAO Crop Evapotranspiration Paper No.56 (1998)
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Gross Inflow 703.84 46.56 750.40 2,000.49 114.15  2,114.65 5,043.94 302.38  5,346.32 934.59 51.24 985.82
Precipitation 703.84 46.56 750.40  2,000.49 114.15  2,114.65 4,909.06 287.56  5,196.62 934.59 51.24 985.82
Surface Inflow 0.00 0.00 0.00 0.00 0.00 0.00 134.88 14.82 149.70 0.00 0.00 0.00
Sub-Surface Inflow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Net Inflow 411.21 126.35 537.56 1,231.86 246.82 1,478.67 3,136.73 683.18  3,819.91 541.60 98.04 639.65
Surface Storage Change 292.63 -79.80 212.84 768.63  -132.66 635.97 1,907.21 -380.80 1,526.41 392.98 -46.81 346.18
Sub Surface Storage Change 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Depleted Water 330.69 118.27 448.96 808.18 204.56  1,012.73  2,097.75 547.44  2,645.19 406.72 83.22 489.94
Process Water 250.46 74.80 325.27 587.57 126.07 713.64 1,421.19 303.89 1,725.08 335.28 62.79 398.07

Water uses intended by humans 4.25 4.25 8.50 2.30 2.30 4.60 17.25 17.25 34.50 1.95 1.95 3.90

Evapotranspiration by crops 246.21 70.55 316.77 585.27 123.77 709.04 1,403.94 286.64 1,690.58 333.33 60.84 394.17
(ET)

Pumping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Beneficial Non-process Water 27.75 8.61 36.36 133.69 41.48 175.16 442.50 137.29 579.79 4091 12.69 53.60
Low or Non-beneficial Non- 52.48 34.86 87.34 86.92 37.01 123.93 234.06 106.25 340.31 30.53 7.74 38.27
process Water

Evaporation from municipal and 42.62 34.21 76.83 66.92 35.87 102.79 184.97 103.38 288.35 17.44 7.02 24.46

industrial uses (M&I)
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Flows to sinks 9.85 0.65 10.51 20.00 1.14 21.15 49.09 2.88 51.97 13.08 0.72 13.80
Outflow 80.52 8.08 88.60 423.68 42.26 46594 1,038.98 135.74  1,174.72 134.88 14.82 149.70
Available Water 397.14 124.02 521.16 1,214.00 244.05 1,458.05 3,088.84 675.10 3,763.94 533.88 97.38 631.26
Uncommitted Outflow 79.02 6.58 85.60 421.83 40.41 462.24 1,033.38 130.14 1,163.52 134.63 14.57 149.20
Utilizable Outflow 66.45 5.75 72.20 405.83 39.50 445.32 991.09 127.66 1,118.76 127.16 14.16 141.32
Non-utilizable Outflow 12.57 0.83 13.40 16.00 0.91 16.92 42.29 248 44.77 7.48 0.41 7.89
Committed Outflow 1.50 1.50 3.00 1.85 1.85 3.70 5.60 5.60 11.20 0.25 0.25 0.50
Downstream Maintain 1.50 1.50 3.00 1.85 1.85 3.70 5.60 5.60 11.20 0.25 0.25 0.50
Indicator
Depleted Fraction of Gross Inflow 0.47 2.54 0.60 0.40 1.79 0.48 0.42 1.81 0.49 0.44 1.62 0.50
(DF,)
Depleted Fraction of Available 0.83 0.95 0.86 0.67 0.84 0.69 0.68 0.81 0.70 0.76 0.85 0.78
Water (DF,,,)
Process Fraction of Available Water 0.63 0.60 0.62 0.48 0.52 0.49 0.46 0.45 0.46 0.63 0.64 0.63
(PF,y)
Beneficial Utilization of Available 0.70 0.67 0.69 0.59 0.69 0.61 0.60 0.65 0.61 0.70 0.78 0.72

Water or Basin Efficiency (BU)
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1 MIAIUNIUTIUMNIANYIINIVDINTD1ID
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a

k4
AIAUNTAIL
900
0.408A(R, - G)+y——u,(e,~¢,)
— T+273
ET, =
A+vy(1+0.34u,)
d‘ a A 9 a Y
¥\)3) ETO = ‘]J'ﬂﬂﬂlﬂﬁﬂ"lﬂizmEJGUfNWGD”t’JNEN, WU/
. 2
Ry, = Net radiation, MJ/m /day
2

G = Soil heat flux density, MJ/m /day
T = QUUYNNANVGI 2 V. VINAIAY, DIR BT
u, = anufaniinnugs 2 u. nniay, 13
€g = Saturation vapour pressure, kPa
N = Actual vapour pressure, kPa
eg€y = Saturation vapour pressure deficit, kPa
A = Slope vapour pressure curve, kPa /°C

Y = Psychrometric constant, kPa /°C

Psychrometric constant (Y)

c,P 5
Yy =——=0.665x10""P

er
= Psychrometric constant, kPa /°C
p = ANUAUVITTIINA, kPa
A = Latent heat of vaporization, 2.45 MJ/kg

-3
cp = Specific heat at constant pressure, 1.013 x 10 MJ/kg/°C
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€ = Ratio molecular weight of water vapour/dry air = 0.622

ANNAUVITTNMA (P)

293 -0.0065 zjm

P=101.3
( 293

Z = Elevation above sea level, m

Slope of saturation vapour pressure curve (A)

4098[0.61086xp(mﬂ

A T+237.3
(T +237.3)
Saturation vapour pressure (eg)
e = eO(Tmax ) + eo(Tmin)
) 2
17.27T
e°(T) =0.6108exp| ————
T+237.3
e’ (T) = Saturation vapour pressure at the air temperature T, kPa
Actual vapour pressure (e,)
RH RH .
eO(T‘min ) e + eo(Tmax ) o
e — 100 100
! 2
€, = Actual vapour pressure, kPa
e® (Tyhin) =  Saturation vapour pressure at daily minimum
temperature, kPa
e® (Typax) = Saturation vapour pressure at daily maximum
temperature, kPa

RHpax =  maximum relative humidity, %

RHp,in = minimum relative humidity, %
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Extraterrestrial radiation (R,)

= 280G, d o sin(p)sin(3) + cos(p)cos@)sin(o, )]

a sCTr

R
g[Radians] = & [decimal degrees]
2n
d, =1+0.033cos| —J
365

5= O.4O9sin(2—nJ —1.39j
365

0, = arccos[— tan(go)tan(éi)]

2
Extraterrestrial radiation, MJ/m /day

R, =

Gge = Solar constant = 0.082 MJ/mz/min

dy = Inverse relative distance Earth-Sun

(O = Sunset hour angle, rad

() = Latitude, rad (positive for northern hemisphere,
negative for southern hemisphere)

0 = Solar declination, rad

J = the number of the day in the year

Solar Radiation (Rg)
R, = (aa +b, ina
N

2
Solar or shortwave radiation, MJ/m /day

Ry =

n = Actual duration of sunshine, hour

N = Maximum possible duration of sunshine or daylight
hours

n/N = Relative sunshine duration

2
R, = Extraterrestrial radiation, MJ/m /day
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ag = Regression constant, expressing the fraction of
extraterrestrial radiation reaching the earth on
overcast days (n=0)

ag+bg = Fraction of extraterrestrial radiation reaching the

earth on clear days (n=N)

or R, =k (T,x = T

min

) R

a

Adjust coefficient (for interior location = 0.16, for

-
&
Il

coastal location = 0.19), °C™*’

Clear-sky solar radiation (Rg)

R = (agtbg) Ry 5 (n=N, ag=0.25, by =0.50)

Net solar or net shortwave radiation (Ry,q)

Rps = (1-0) Ry
2
Ry = Net solar or net shortwave radiation, MJ/m /day
o = Albedo or canopy reflection coefficient, = 0.23 for

the hypothetical grass reference crop

2
Ry = the incoming solar radiation, MJ/m /day

Net longwave radiation (Ry,))

nl

T 4T .° R
R =g Tmaxx y minK (0,34_0.14\/5)(1.35Rs _0.35]

2
Ry = Net outgoing longwave radiation, MJ/m /day

e) = Stefan-Boltzmann constant,
= 4.903x10° MJ/K /m’/day

Tmax,K =  Maximum absolute temperature, (K=°C+273.16)
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Tmin,K = Minimum absolute temperature, (K=°C+273.16)
€, = Actual vapour pressure, kPa
R¢/Rgo = Relative shortwave radiation (limited to < 1.0)
Rg = Solar radiation, MJ/mz/dayl
Rgo = Clear-sky radiation, MJ/mz/day1
Net radiation (Ry,)
Ry - Rps — Ryl
Soil heat flux (G)
Gmonth,i = 0.14 (Tmonth,i - Tmonth,i- i\
G = Soil heat flux, MJ/m’/day
Tmonth,i = Mean air temperature of month i, °C

Tmonth,i-1 = Mean air temperature of previous month, °C
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Crop K¢ ini K¢ mid K¢ end | Maximum Crop
Height, h (m)
a. Small Vegetables 0.7 1.05 0.95
Broccoli 1.05 0.95 0.3
Brussel Sprouts 1.05 0.95 0.4
Cabbage 1.05 0.95 0.4
Carrots 1.05 0.95 0.3
Cauliflower 1.05 0.95 0.4
Celery 1.05 1.00 0.6
Garlic 1.00 0.70 0.3
Lettuce 1.00 0.95 0.3
Onions - dry 1.05 0.75 0.4
- green 1.00 1.00 0.3
- seed 1.05 0.80 0.5
Spinach 1.00 0.95 0.3
Radish 0.90 0.85 0.3
b. Vegetables — Solanum Family (Solanaceae) 0.6 1.15 0.80
Egg Plant 1.05 0.90 0.8
Sweet Peppers (bell) 1.05° 0.90 0.7
Tomato 1.05° 0.70- 0.6
0.90
c. Vegetables — Cucumber Family (Cucurbitaceae) 0.5 1.00 0.80
Cantaloupe 0.5 0.85 0.60 0.3
Cucumber - Fresh Market 0.6 1.00° 0.75 0.3
- Machine harvest 0.5 1.00 0.90 0.3
Pumpkin, Winter Squash 1.00 0.80 0.4
Squash, Zucchini 0.95 0.75 0.3
Sweet Melons 1.05 0.75 0.4
Watermelon 0.4 1.00 0.75 0.4
d. Roots and Tubers 0.5 1.10 0.95
Beets, table 1.05 0.95 0.4
Cassava - year 1 0.3 0.80° 0.30 1
- year 2 0.3 1.10 0.50 1.5
Parsnip 0.5 1.05 0.95 0.4
Potato 115 0.75" 0.6
Sweet Potato 1.15 0.65 0.4
Turnip (and Rutabaga) 1.10 0.95 0.6
Sugar Beet 0.35 1.20 0.70° 0.5
e. Legumes (Leguminosae) 0.4 1.15 0.55
Beans, green 0.5 1.05° 0.90 0.4
Beans, dry and Pulses 0.4 1.15° 0.35 0.4
Chick pea 1.00 0.35 0.4
Fababean (broad bean) - Fresh 0.5 1.15° 1.10 0.8
- Dry/Seed 0.5 1.15° 0.30 0.8
Grabanzo 0.4 1.15 0.35 0.8
Green Gram and Cowpeas 0.60-
1.05 0.35° 0.4
Groundnut (Peanut) 1.15 0.60 0.4
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Crop ¢ ini ¢ mid cend | Maximum Crop
Height, h (m)
Lentil 1.10 0.30 0.5
Peas - Fresh 0.5 1.15° 1.10 0.5
- Dry/Seed 1.15 0.30 0.5
Soybeans 1.15 0.50 0.5-1.0
f. Perennial Vegetables (with winter dormancy 0.5 1.00 0.80
and initially bare or mulched soil)
Artichokes 0.5 1.00 0.95 0.7
Asparagus 0.5 0.95' 0.30 0.2-0.8
Mint 0.6 1.15 1.10 0.6-0.8
Strawberries 0.4 0.85 0.75 0.2
g. Fibre Crops 0.35
Cotton 0.70-
1.15-1.20 0.50 1.2-1.5
Flax 1.10 0.25 1.2
Sisal 0.4-0.7 0.4-0.7 1.5
h. Oil Crops 0.35 1.15 0.35
Castorbean (Ricinus) 1.15 0.55 0.3
Rapeseed, Canola 1.0-1.15° 0.35 0.6
Safflower 1.0-1.15° | 025 0.8
Sesame 1.10 0.25 1.0
Sunflower 1.0-1.15° | 035 2.0
i. Cereals 0.3 1.15 0.40
Barley 1.15 0.25 1.0
Oats 1.15 0.25 1.0
Spring Wheat 0.25-
1.15 04" 1.0
Winter Wheat - with frozen soils 0.25-
0.4 1.15 04" 1.0
- with non-frozen soils 0.25-
0.7 1.15 04"
Maize, Field (grain) (field corn) 0.60,0.3
1.20 5" 2.0
Maize, Sweet (sweet corn) 1.15 1.05" 1.5
Millet 1.00 0.30 1.5
Sorghum - grain 1.00-1.10 0.55 1-2
- sweet 1.20 1.05 2-4
Rice 0.90-
1.05 1.20 0.60 1.0
j. Forages
Alfalfa Hay - averaged cutting effects 0.4 0.95" 0.90 0.7
- individual cutting periods 04" 120" 1.15" 0.7
- for seed 0.4 0.50 0.50 0.7
Bermuda Hay - averaged cutting effects 0.55 1.00" 0.85 0.35
- Spring crop for seed 0.35 0.90 0.65 0.4
Clover hay, Berseem - averaged cutting effects 0.4 0.90" 0.85 0.6
- individual cutting periods 04" 1.15" 1.10" 0.6
Rye Grass Hay - averaged cutting effects 0.95 1.05 1.00 0.3
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Crop ¢ ini ¢ mid cend | Maximum Crop
Height, h (m)
Sudan Grass Hay (annual) - averaged cutting
effects 0.5 0.90" 0.85 1.2
- individual cutting periods 0.5" 1.15" 1.10" 1.2
Grazing Pasture - Rotated Grazing 0.4 0.85-1.05 0.85 0.15-0.30
- Extensive Grazing 0.3 0.75 0.75 0.1
Turf grass - cool season 0.9 0.95 0.95 0.1
- warm season 0.8 0.85 0.85 0.1
k. Sugar Cane 0.4 1.25 0.75 3
1. Tropical Fruits and Trees
Banana - 1" year 0.5 1.10 1.00 3
- 2™ year 1 1.20 1.10 4
Cacao 1 1.05 1.05 3
Coffee - bare ground cover 0.9 0.95 0.95 2-3
- with weeds 1.05 1.10 1.10 2-3
Date Palms 0.9 0.95 0.95 8
Palm Trees 0.95 1.00 1.00 8
Pineapple]6 - bare soil 0.5 0.30 0.30 0.6-1.2
- with grass cover 0.5 0.50 0.50 0.6-1.2
Rubber Trees 0.95 1.00 1.00 10
Tea - non-shaded 0.95 1.00 1.00 1.5
- shaded'’ 11 1.15 1.15 2
m. Grapes and Berries
Berries (bushes) 0.3 1.05 0.50 1.5
Grapes - Table or Raisin 0.3 0.85 0.45 2
- Wine 0.3 0.70 0.45 1.5-2
Hops 0.3 1.05 0.85 5
n. Fruit Trees
Almonds, no ground cover 0.40 0.90 0.65" 5
Apples, Cherries, Pears'
- no ground cover, killing frost 0.45 0.95 0.70" 4
- no ground cover, no frosts 0.60 0.95 0.75" 4
- active ground cover, killing frost 0.50 1.20 0.95" 4
- active ground cover, no frosts 0.80 1.20 0.85" 4
Apricots, Peaches, Stone Fruit >
- no ground cover, killing frost 0.45 0.90 0.65" 3
- no ground cover, no frosts 0.55 0.90 0.65" 3
- active ground cover, killing frost 0.50 1.15 0.90" 3
- active ground cover, no frosts 0.80 1.15 0.85" 3
Avocado, no ground cover 0.60 0.85 0.75 3
Citrus, no ground cover
- 70% canopy 0.70 0.65 0.70 4
- 50% canopy 0.65 0.60 0.65 3
- 20% canopy 0.50 0.45 0.55 2
Citrus, with active ground cover or weeds”
- 70% canopy 0.75 0.70 0.75 4
- 50% canopy 0.80 0.80 0.80 3
- 20% canopy 0.85 0.85 0.85 2
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Crop K¢ ini K¢ mid K¢ end Maximum Crop
Height, h (m)
Conifer Trees™ 1.00 1.00 1.00 10
Kiwi 0.40 1.05 1.05 3
Olives (40-60% ground coverage by canopy)24 0.65 0.70 0.70 3-5
Pistachios, no ground cover 0.40 1.10 0.45 3-5
Walnut Orchard” 0.50 1.10 0.65" 4-5
0. Wetlands — temperate climate
Cattails, Bulrushes, killing frost 0.30 1.20 0.30 2
Cattails, Bulrushes, no frost 0.60 1.20 0.60 2
Short Veg., no frost 1.05 1.10 1.10 0.3
Reed Swamp, standing water 1.00 1.20 1.00 1-3
Reed Swamp, moist soil 0.90 1.20 0.70 1-3
p.- Special
Open Water, <2 m depth or in sub humid climates or
tropics 1.05 1.05
Open Water, > 5 m depth, clear of turbidity,
temperate climate 0.65> 1257
1 These are general values for K¢ jnj under typical irrigation management and soil wetting. For

10
11

12

frequent wettings such as with high frequency sprinkle irrigation or daily rainfall, these
values may increase substantially and may approach 1.0 to 1.2. K¢ ipij is a function of wetting
interval and potential evaporation rate during the initial and development periods and is more
accurately estimated using Figures 29 and 30, or Equation 7-3 in Annex 7, or using the dual
Keb ini * Ke.

Beans, Peas, Legumes, Tomatoes, Peppers and Cucumbers are sometimes grown on stalks
reaching 1.5 to 2 meters in height. In such cases, increased K¢ values need to be taken. For
green beans, peppers and cucumbers, 1.15 can be taken, and for tomatoes, dry beans and
peas, 1.20. Under these conditions h should be increased also.

The midseason values for cassava assume non-stressed conditions during or following the
rainy season. The K¢ end values account for dormancy during the dry season.

The K¢ end value for potatoes is about 0.40 for long season potatoes with vine kill.

This K¢ end value is for no irrigation during the last month of the growing season. The K¢
end value for sugar beets is higher, up to 1.0, when irrigation or significant rain occurs during
the last month.

The first K¢ end is for harvested fresh. The second value is for harvested dry.

The K¢ for asparagus usually remains at K¢ ipj during harvest of the spears, due to sparse
ground cover. The K¢ mid value is for following regrowth of plant vegetation following
termination of harvest of spears.

K¢ for sisal depends on the planting density and water management (e.g., intentional moisture
stress).

The lower values are for rainfed crops having less dense plant populations.

The higher value is for hand-harvested crops.

The first K¢ end value is for harvest at high grain moisture. The second K¢ end value is for
harvest after complete field drying of the grain (to about 18% moisture, wet mass basis).

If harvested fresh for human consumption. Use K¢ end for field maize if the sweet maize is
allowed to mature and dry in the field.
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This K¢ mid coefficient for hay crops is an overall average K¢ mid coefficient that averages
K¢ for both before and following cuttings. It is applied to the period following the first
development period until the beginning of the last late season period of the growing season.
These K¢ coefficients for hay crops represent immediately following cutting; at full cover;
and immediately before cutting, respectively. The growing season is described as a series of
individual cutting periods (Figure 35).

Cool season grass varieties include dense stands of bluegrass, ryegrass, and fescue. Warm
season varieties include bermuda grass and St. Augustine grass. The 0.95 values for cool
season grass represent a 0.06 to 0.08 m mowing height under general turf conditions. Where
careful water management is practiced and rapid growth is not required, K¢'s for turf can be
reduced by 0.10.

The pineapple plant has very low transpiration because it closes its stomates during the day
and opens them during the night. Therefore, the majority of ET¢ from pineapple is
evaporation from the soil. The K¢ mid < K¢ inj since K¢ mid occurs during full ground cover
so that soil evaporation is less. Values given assume that 50% of the ground surface is
covered by black plastic mulch and that irrigation is by sprinkler. For drip irrigation beneath
the plastic mulch, K¢'s given can be reduced by 0.10.

Includes the water requirements of the shade trees.

These K¢ end values represent K¢ prior to leaf drop. After leaf drop, K¢ end = 0.20 for bare,
dry soil or dead ground cover and K¢ end = 0.50 to 0.80 for actively growing ground cover
(consult Chapter 11).

Refer to Eq. 94, 97 or 98 and footnotes 21 and 22 for estimating K¢ for immature stands.
Stone fruit category applies to peaches, apricots, pears, plums and pecans.

These K¢ values can be calculated from Eq. 98 for K¢ min = 0.15 and K¢ full = 0.75, 0.70
and 0.75 for the initial, mid season and end of season periods, and f¢ eff = fc where f; =
fraction of ground covered by tree canopy (e.g., the sun is presumed to be directly overhead).
The values listed correspond with those in Doorenbos and Pruitt (1977) and with more recent
measurements. The midseason value is lower than initial and ending values due to the effects
of stomatal closure during periods of peak ET. For humid and subhumid climates where there
is less stomatal control by citrus, values for K¢ ini, K¢ mid, and K¢ end can be increased by
0.1 - 0.2, following Rogers et al. (1983).

These K¢ values can be calculated as K¢ = fc K¢ nge + (1 - fo) K¢ cover where K¢ nge is the
K¢ of citrus with no active ground cover (calculated as in footnote 21), K¢ cover is the K¢ for
the active ground cover (0.95), and f; is defined in footnote 21. The values listed correspond
with those in Doorenbos and Pruitt (1977) and with more recent measurements. Alternatively,
K¢ for citrus with active ground cover can be estimated directly from Eq. 98 by setting K¢
min = K¢ cover. For humid and subhumid climates where there is less stomatal control by
citrus, values for K¢ ini, K¢ mid, and K¢ end can be increased by 0.1 - 0.2, following Rogers
et al. (1983). For non-active or only moderately active ground cover (active indicates green
and growing ground cover with LAI > about 2 to 3) , K¢ should be weighted between K for
no ground cover and K¢ for active ground cover, with the weighting based on the "greenness"
and approximate leaf area of the ground cover.

Confers exhibit substantial stomatal control due to reduced aerodynamic resistance. The K¢
can easily reduce below the values presented, which represent well-watered conditions for
large forests.

These coefficients represent about 40 to 60% ground cover. Refer to Eq. 98 and footnotes 21
and 22 for estimating K¢ for immature stands. In Spain, Pastor and Orgaz (1994) have found
the following monthly K¢‘s for olive orchards having 60% ground cover: 0.50, 0.50, 0.65,
0.60, 0.55, 0.50, 0.45, 0.45, 0.55, 0.60, 0.65, 0.50 for months January through December.
These coefficients can be invoked by using K¢ ini = 0.65, K¢ mid = 0.45, and K¢ end = 0.65,
with stage lengths = 30, 90, 60 and 90 days, respectively for initial, development, midseason
and late season periods, and using K¢ during the winter (“off season™) in December to
February = 0.50.

These K¢'s are for deep water in temperate latitudes where large temperature changes in the
water body occur during the year, and initial and peak period evaporation is low as radiation



117

energy is absorbed into the deep water body. During fall and winter periods (K¢ end), heat is
released from the water body that increases the evaporation above that for grass. Therefore,
K¢ mid corresponds to the period when the water body is gaining thermal energy and K¢ end
when releasing thermal energy. These K¢'s should be used with caution.

Primary sources: K¢ jpij: Doorenbos and Kassam (1979)
K¢ mid and K¢ end: Doorenbos and Pruitt (1977); Pruitt (1986); Wright
(1981, 1982), Snyder et al., (1989)
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6.04

2.73

0.11

124

5101
34.77
35.07

294.30

51.87

5101
4.05
4.08

34.25

6.04

3161
0.00
0.00
0.00
0.00

5107
0.00
0.00
0.00
0.00

316
0.00
3.87
4.06
0.00

3161
0.00
0.57
0.60
0.00

5161
0.00
2.14
1.29

0.00

5101
3.32
11.03
1155

0.45
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s
o A
9 mwdeamsldiniiensign ld8udu luwa

1.9, w.a. 1.9, n.a. a.n.
0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.01 0.01 0.01
0.00 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00

) 23 4 ya o
10 Fl’ﬂllﬁENﬂ'Iicl‘]i'LJHWmeiﬂqﬂulllEJHWH usnva

1.8, A, W, n.a. a.a.
v 6 0.11 0.38 033 0.32 031
thens 0.05 0.18 0.15 0.15 0.14
Henan 033 118 1.00 0.99 0.94
e 0.02 0.07 0.06 0.06 0.06
11 awdesmsTiuiteth s uwa
1.9, w.A. 1.9, n.0. o.9.
i Tved i 6 1.67 5.89 5.03 4.99 473
thens 803 2840 2423 2403 2280
feran 2659 9399 8021 79.54 7548
v 246 8.69 7.42 735 6.98
12 myszmennruiui-umdah
1.9, w.A. 1.9, n.a. o.9.
i Tved i 6 6.46 575 4.76 452 4.20
thes 4.65 4.14 343 325 3.03
#ena 14.16 12.59 10.43 9.91 9.21
Hva 0.49 0.44 036 035 032

44 g
13 MIsegnnnUnaman

1.8, .. .. n.a. o.n.
whTvad it 6 0.72 253 2.16 2.14 2.03
thes 255 9.02 7.70 7.64 725
#eran 698 2465 2104 2086  19.80
A 0.89 3.16 270 2.68 2.54

14 mﬁxmmmﬁyuﬁmuw

1308, WA, iy, n.a. a.n.
i Tved i 6 0.17 0.59 0.50 0.50 047
thens 0.26 0.92 0.78 0.78 0.74
fenan 0.46 1.63 1.39 1.38 131
A 0.03 0.09 0.08 0.07 0.07

mmdesms i desnussuuiinn (@ )

1.0, wa. {0 n.a. ..
withTvedaud 6 0.25 025 025 0.25 025
thae 031 031 031 031 031
Honan 0.93 0.93 0.93 0.93 0.93
A 0.04 0.04 0.04 0.04 0.04

n.y.
0.00
0.01
0.01

0.00

n.y.
0.30
0.14
0.92

0.06

4.62
22.24
73.61

6.81

n.y.
1.98
7.07

19.31
2.48

0.46
0.72
1.28

0.07

n.g.
0.25
0.31
0.93
0.04

fa.n.
0.00
0.01
0.00
0.00

fa.9.
0.16
0.07
0.50
0.03

249
11.98
39.66

3.67

f.9.
4.51
3.25
9.88
0.35

fa.9.
1.07
3.81
10.40
1.33

0.25
0.39
0.69
0.04

f.9.
0.25
0.31
0.93
0.04

ne.
0.00
0.00
0.00
0.00

ne.
0.08
0.04
0.25

0.02

1.25
6.04
19.98
1.85

e,
4.32
3.11
9.47

0.33

ny.
0.54
1.92
5.24

0.67

0.12
0.20
0.35
0.02

n.e.
0.25
0.31
0.93
0.04

B.0.
0.00
0.00
0.00
0.00

B.0.
0.08
0.04
0.26

0.02

1.28
6.16
20.40
1.89

5.0,
0.55
1.96
5.35
0.69

0.13
0.20
0.35
0.02

..
0.25
0.31
0.93
0.04

u.a.
0.00
0.00
0.00
0.00

u.a.
0.09
0.04
0.26

0.02

1.33
6.40
21.17
1.96

u.a.
4.24
3.05
9.30

0.32

u.n.
0.57
2.03
5.55
0.71

0.13
0.21
0.37
0.02

u.n.
0.25
0.31
0.93

0.04

nn.
0.00
0.00
0.00
0.00

nn.
0.09
0.04
0.27

0.02

1.36
6.55
21.69
2.01

nn.
4.55
3.28
9.97
0.35

nn.
0.58
2.08
5.69
0.73

0.14
0.21
0.38
0.02

nn.
0.25
0.31
0.93
0.04

0.00
0.00
0.00
0.00

0.11
0.05
034
0.02

fi.a.
1.72
8.29

27.45
254

591
4.26
12.96
0.45

0.74
2.64
7.20

0.92

0.17
0.27
0.48

0.03

0.25
0.31
0.93
0.04

a9y gguds
0.00 0.00
0.07 0.02
0.05 0.01
0.00 0.00
a9y fguds
1.81 0.56
0.83 0.26
5.53 1.72
0.34 0.11
a9y gguds
27.75 8.61
133.69 41.48
44250 137.29
4091 12.69
g9y fguds
27.95 29.66
20.12 21.35
61.24 64.99
2.14 227
a9y gguds
11.91 3.70
4248 13.18
116.06 36.01
14.89 4.62
a9y gguds
2.76 0.86
4.32 1.34
7.67 2.38
0.42 0.13
a9y gauds
1.50 1.50
1.85 1.85
5.60 5.60

0.25 0.25

125

5167
0.00
0.09
0.06
0.00

5167
237
1.09
7.25

0.45

5167
36.36
175.16
579.79

53.60

3167
57.60
41.47

126.23
441

5167
15.61
55.66

152.07

19.51

5167
3.62
5.66

10.04
0.55

5161
3.00
3.70

1120

0.50
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£ y 4
swanudeans liuemsmoeszive Tuwa

1.8, ..
3 oA
i Tvadui 6 10.85 16.28
.
{AGEY 6.93 10.21
Fenan 1507 22.84
oA 0.52 0.77

..
18.32
12.57
25.29

0.87

n.f.
19.46
13.33
26.86

0.92

20.14
13.48
27.87

0.96

P
smanudoamslfinionsmeszine uoniua

0.0, nA.
withTvedaudt 6 3.61 1536
thae 1313 49.15
Fonan 3340 140.05
oA 847  33.80

¥

V.
22.26
87.53

213.10

56.30

n.a.
23.93
93.43

229.28

60.31

a.n.
23.53
93.80

226.45

60.08

n.y.
21.09
13.18
29.43

1.00

n.y.
2225
90.45

214.64

57.56

fa.9.
21.28
13.85
29.42
1.01

a.9.
22.33
94.29

218.71

59.74

¥
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v vo v A a oA o =
mummﬂmmshmmqu (QﬂIﬂﬂlJiTﬂﬂ NOAUNYI GATINNITIN LASUITUTANIN)

1.8, A
whii vt 6 1.02 225
thes 0.94 3.04
Fhenan 459 1075
Hvau 0.76 276

snfaniinual

1.8, WA
withTvedaud 6 2450  48.64
thae 36.50  104.87
Henan 10125 306.50
oA 13.63  49.72

= 2 4 )
Wsmnaninsemeluiium

1.8, WA
whhlvedfie 2348 4639
thes 3556 101.83
enan 96.66  295.76
oA 1286 4696

Gross Inflow (GI)

3.0,
226
343

11.11

3.15

55.28
139.67
362.57

70.87

..
53.02
136.24
351.46

67.73

GI=PP + SI + SSI

n.f.
2.38
3.58
7.64

1.47

n.a.
5791
146.03
37547

73.15

n.a.
55.54
142.45
367.83

71.69

a.n.
3.09
545

14.59
3.66

58.20
146.55
374.70

74.61

a.n.
55.11
141.10
360.12

70.95

n.y.
2.86
il

16.09
3.14

n.y.
57.47
141.80
363.57

71.38

n.g.
54.60

136.68

347.48

68.24

fa.9.
1.26
1.69
6.17

0.85

a.9.
53.18
129.26
314.94

66.98

a.9.
51.92
127.57
308.77

66.13

= S oy & = d s a LIRS
USuaniudianue = Uiy + dhiau + dinldau

Psinadu G ava) , PP

1.8, WA
wihhTvedi 6 2259 110.02
haw 5561 265.29
Thenan 17192 787.40
e 3130 17420

FYRVR
110.80
304.41
823.21

201.61

,
fhwihau @ ava) s

1.0, WA,
wihTvedui 6 0.00 0.00
e 0.00 0.00
Hran 251 191
oA 0.00 0.00

FYRVR
0.00
0.00
2.05
0.00

n.a.
119.22
319.17
476.37

81.65

n.a.
0.00
0.00

16.70
0.00

a.n.
170.28
506.94

1,171.00

238.36

0.00
0.00
33.98
0.00

n.g.

153.97

473.75
1,321.79

201.34

n.g.
0.00
0.00

56.31
0.00

a.0.
39.54
130.93
329.30

37.41

a.9.
0.00
0.00

23.94
0.00

ne. 5.0, u.A. . i.a aqeu nguds sl
8.08 331 525 806 1169 11656  47.24  163.80
5.40 2.07 3.54 5.26 12 76.62 30.45 107.08
11.14 4.65 7.26 11.16 16.29 161.70 65.56 227.27
038 0.16 025 038 056 5.53 224 7.78
ny. 5.0, 0. . .8 agru ngude e
7.81 2.68 2.77 2.84 3.60 129.66 2330 152.97
35.82 997 1035 1061 1343 50864 9332  601.96
7745 2482 2567 2632 3342 124223  221.08 1463.32
21.88 6.36 6.58 6.75 8.56 327.80 58.60 386.40
na. 5.0, WA, . .8 aqeu nguds sl
0.75 0.77 0.72 0.76 087 1410 490 1901
0.45 055 0.41 048 061 2230 344 2575
3.15 3.09 291 2.97 3.40 66.34 20.13 86.47
033 039 033 033 053 15.03 267 1770
ne. 5.0, A N, .. a9y gguds 51wl
22.88 12.88 15.01 18.28 24.71 330.69 118.27 448.96
52.93 23.91 25.99 28.47 36.75 808.18 204.56 1,012.73
12679 6779 7224 7818 10119 2,097.75  547.44 2,645.19
25.46 9.82 10.18 10.56 13.58 406.72 83.22 489.94
ne. 5.0 A . i.a ngry fguds el
22.13 12.11 14.29 17.52 23.84 316.58 113.37 429.96
5248 2336 2558 2799 3613 78587 20112  986.99
123.63 64.70 69.33 75.21 97.79 2,031.41 52731 2,558.72
25.13 9.43 985 1023  13.05 391.68  80.56  472.24
"y, 5.0 A .. A godu gouas 9wl
3.10 4.69 1.04 374 1139 70384 4656  750.40
6.31 17.16 2.67 9.47 2293 2,000.49 114.15  2,114.65
27.94 21.76 3.68 9.70 52.57  4,909.06 287.56  5,196.62
0.28 4.62 0.17 0.40 14.47 934.59 51.24  985.82
"y, 5.0, 0.0, .. i g9y gauds 5l
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
333 2.11 1.85 1.58 343 134.88 14.82 149.70
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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W ldau @maua) | ssi

..
e o A

wirthlvsdui 6 0.00

o

haae 0.00

Yrana 0.00

A 0.00

WA
0.00
0.00
0.00
0.00

EYRVR
0.00
0.00
0.00
0.00

n.a
0.00
0.00
0.00
0.00

5z
Wsnanindhiivnue @wauw) , Gi

.o,
withTvsdai 6 22.59
hee 55.61
Yhonans 174.44
Yhua 3130
Net Inflow (NI)

w.A. {0,
110.02 11080
26529 304.41
78930 825.26
17420 201.61
NI=GI+As

n.a
119.22
319.17
493.07

81.65

P
USmnanindiianua @ ava) |, G

.o,
A

wiiTveduii 6 22.59

y

1y 55.61

Fhoran 174.44

Fau 31.30

WA
110.02
265.29
789.30

174.20

{0,
110.80
304.41
825.26

201.61

n.a
119.22
319.17
493.07

81.65

a.n.
0.00
0.00
0.00
0.00

a.n.
170.28
506.94

1,204.98

238.36

a.n.
170.28
506.94

1,204.98

238.36

. 5
manlasunlaslFunaninivin @wava) | As

.o,
0o o A
withlvsduh 6 3.99
5
1ey 14.81
Yhonan 55.40
Teau 15.16

5
Wsnanindhgnd @w avw) , NI

..
withTvsdai 6 26.58
'Liﬁﬂﬂ 40.80
Tenan 119.04
Thua 16.14
‘Water Depletion (WD)

WA
58.29
150.32
447.65

122.58

WA
51.72
114.97
341.65

51.63

0.
51.46
130.78
404.19
128.69
{0,
59.34
173.62
421.06

7292

WD=P+B+NB

n.a.
SiLEs
128.04
4.01

-8.20

n.a.
67.27
191.13
489.06

89.85

a.n.
87.44

27231

612.82

129.78

a.n.
82.84

234.63

592.16

108.59

n.g.
0.00
0.00
0.00
0.00

n.g.

153.97

473.75
1,378.10

201.34

n.g.
153.97
473.75
1,378.10

201.34

n.g.
62.56

176.29

574.46

73.65

n.g.
91.42

297.47

803.64

127.70

a.9. n.a. .a.
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

a.0. n.a. ..

39.54 3.10 4.69
130.93 6.31 17.16
353.23 31.27 23.87

37.41 0.28 4.62

- 2 PO y PR .
Pnanindhgns = USmanidismue + mswdsunlaalFuaniuiudin

a.9. n.a. .a.
39.54 3.10 4.69
130.93 6.31 17.16
353.23 31.27 23.87
3741 0.28 4.62
a.9. n.a. .0,
-19.07 -20.51 -9.57
-89.11 -60.89 -19.88
-135.92  -143.10 SAlS
-53.50 -28.51 3
a.0. n.a. .a.
58.61 23.60 14.26
220.04 67.20 37.05
489.15 174.37 81.02
90.92 28.79 11.93

u.a.
0.00
0.00
0.00
0.00

u.a.

1.04

2.67
5.52

1.04
2.67
5.52

0.17

SISES6

-26.11

-84.70

-11.86

16.61
28.78
90.23

12.02

nn.
0.00
0.00
0.00
0.00

nn.
3.74
9.47
11.28
0.40

nn.
3.74
9.47
11.28

0.40

n.n.
-16.13
-23.19
-79.52

-11.74

nn.
19.87
32.66
90.80

12.14

PRy 3 . «
msldhlunszuaums @wava) P imsgdTnausTng, gaannasy, MInEszovesiis} P=M&I+ ETag

1.9,
wihhTvedit 6 15.18
thaw 20.45
Hevan 5135
A 931

w.a.
3234
59.74

165.76

34.90

qu.
41.28

100.48

24126

57.50

n.a.
44.10
107.14
259.01

61.56

a.n.
44.38
107.67
257.19

61.36

n.y.
44.05

104.01

246.95

58.89

a.9. n.e. 7.0,
44.32 16.60 6.69
108.53 41.61 12.42

251.01 91.47 3234
61.07 22.59 6.84

y { o s v v, R K]
milfinennszuaumsinasz Towd @wava) |, B {Usznoudis msmoszmeanint 1if)

.Y,
PR

with Tvadui 6 1.67

N

e 8.03

Honan 26.59

Huau 246

nwa.
5.89
28.40
93.99
8.69

vy,
5.03
24.23
80.21

7.42

n.a.
4.99
24.03
79.54
7.35

a.n.
4.73
22.80
75.48

6.98

n.g.
4.62
22.24
73.61

6.81

f.n. n.y. 5.0
2.49 1.25 1.28
11.98 6.04 6.16
39.66 19.98 20.40
3.67 1.85 1.89

u.a.
8.73
14.28
35.81

7.16

u.a.
1.33
6.40

21.17

1.96

.
11.60
16.25
4035

7.45

nn.
1.36
6.55
21.69

2.01

fi.a.
0.00
0.00
0.00
0.00

i,
11.39
22.93
56.00

14.47

i,
1139
22.93
56.00
14.47
fi.a.
-14.03
-17.40
-71.72
2.54
i,
25.43
40.34
127.72

17.01

.
16.00
21.06
52.58

9.44

1.72
8.29
27.45

2.54

garu fguda
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
gary gguda
703.84 46.56
2,000.49 114.15
5,043.94  302.38
934.59 51.24
ggdu qauds
703.84 46.56
2,000.49 114.15
5,043.94 302.38
93459 51.24
99y qauds
29263 -79.80
768.63  -132.66
1,907.21  -380.80
392.98 -46.81
g9y qauds
41121 12635
1,231.86 246.82
3,136.73 683.18
541.60 98.04

Yimnanhiinual = m3ldilunszuaums + msldinennszuumsiinadss Tomi + malfinennszuaumsi lidass Tond

a9 gauds
25046 74.80
587.57 126.07
1421.19  303.89
335.28 62.79

garu gauda
27.75 8.61
133.69 41.48
442.50 137.29
40.91 12.69

127

3101
0.00
0.00
0.00
0.00

5101
750.40
2,114.65
5,346.32

985.82

5161
750.40
2,114.65
5,346.32

985.82

3101
212.84
635.97

1,526.41

346.18

5101
537.56
1,478.67
3,819.91

639.65

5161
32527
713.64

1,725.08

398.07

3167
36.36
175.16
579.79

53.60
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9 v a ¢ v v s 4 a &4 =, 22
m3lfhuonnszuaumsit lifase Toand @ av) L NB {1lsznoudie maszeninuraail, Nuidamas, wumzwu,ﬂsmmmﬁuﬁmw}

1.9, na. il.g. n.a. . n.o. a.9. no. 5.0 0A. . fa ageu gquds el
withTvadaufi 6 7.66  10.40 8.97 8.83 9.09 8.80 6.38 5.03 491 4.96 532 698 5248 3486 8734
W 802 1673 1495 1486 1608 1555 8.75 529 533 532 5.67 739 8692 37.01 12393
Wagnans 2331 4675 4109 3691 4203  43.02 2427 1534 1505 1526 1614 2116 23406 10625 34031
Wga 1.85 6.13 5.96 4.24 6.27 5.69 224 1.03 1.09 1.06 110 160 30.53 774 3827

y
Wsunanirivua’ll @wava) , wp

1.8, A dv. n.a. .. n.a. Q.. .o, 5.9 WA, N .. garu  gaude 510l
mhfﬂmd'suﬁ 6 24.50 48.64 55.28 57.91 58.20 57.47 53.18 22.88 12.88 15.01 18.28 24.71 330.69 118.27 448.96
ﬁ‘Wﬁ’JU 36.50 104.87 139.67 146.03 146.55 141.80 129.26 52.93 2391 25.99 28.47 36.75 808.18 204.56 1,012.73
Henan 101.25 306.50 362.57 375.47 374.70 363.57 314.94 126.79 67.79 72.24 78.18 101.19  2,097.75 54744 2,645.19
fauau 13.63 49.72 70.87 73.15 74.61 71.38 66.98 25.46 9.82 10.18 10.56 13.58 406.72 83.22 489.94
Outflow (0) O=NI-WD

Usnanilvasen = Usuanindhgns - Usuaniivua i
W =NI-C-NUO

v
= o

unaniiannsalfanld = PSuanindgns - Usinaniiiiuse - Usiani liiiiusy 1915z Temnihild

Wsmanihlvasen @ avw) o Wsmanindgns - Usnanimua’laly

e, nA. 0. .0, .. n.8. a.0. ne. 5.0 u.A. 0. fa gedu  gauds 5101
!Ll.ili’ﬂﬂl»id’!u‘?i 6 2.08 3.09 4.06 9.36 24.64 33.95 543 0.72 1.38 1.59 1.59 0.72 80.52 8.08 88.60
Ifﬁ’ﬂﬂ 431 10.10 33.95 45.10 88.08 155.66 90.78 14.27 13.13 278 4.18 3.59 423.68 4226  465.94
Wgnan 1779 3514 5850  113.60 21746  440.07 17421  47.58 1323 1799 1262 2653 103898 13574 L,174.72
e 2.51 1.91 2.05 16.70 33.98 56.31 23.94 3.33 2.11 1.85 1.58 3.43 134.88 14.82 149.70

)

PSnaniiliuse @mava) ,C

1.0, . v, n.9. . n.0. n.a. .o, 5.9 u.A. . fa ogew aguds sl
!LH’"L%I‘WNﬁI’Juﬁ 6 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 1.50 1.50 3.00
1{12{’)0 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 1.85 1.85 3.70
Honan 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 5.60 5.60 11.20
Ywau 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.25 0.25 0.50

Wsmanih hitiiuse 14)se Toni 18 @wava) . NUO

1.0, . .o, n.a. . n.o. a0 .o, 5.9 u.A. W, fa oglw aguds el
uzhiyﬂquhuﬁ 6 0.40 1.97 1.98 2.13 3.04 275 0.71 0.06 0.08 0.02 0.07 0.20 12.57 0.83 13.40
151?(]81 0.44 2.12 2.44 2.55 4.06 3.79 1.05 0.05 0.14 0.02 0.08 0.18 16.00 0.91 16.92
¥evan 1.48 6.78 7.09 4.10 10.09 11.39 2.84 0.24 0.19 0.03 0.08 0.45 42.29 2.48 44.77
Huau 0.25 1.39 1.61 0.65 1.91 1.61 0.30 0.00 0.04 0.00 0.00 0.12 7.48 0.41 7.89

e
Wsmanimensaldonld Gwava) , Aw

8. nA. .8, n.A. .. n.8. a.0. . 5.0. 1.9, . fa agew aguds sl
!lijlflyﬂﬂlﬂﬁl’luﬁ 6 25.92 49.51 57.11 64.89 79.55 88.42 57.65 23.30 13.93 16.34 19.56 24.98 397.14 124.02 521.16
1{16738 40.05 112.54 170.88 188.27 23026 29337 218.69 66.84 36.60 28.45 32.27 39.85 1,214.00  244.05 1,458.05
fenang 116.62 333.93 413.04  484.02 581.14 79132 485.38 173.19 79.90 89.26 89.78 126.34 3,088.84  675.10 3,763.94

Fau 15.85 50.19 71.27 89.16 106.64 126.04 90.57 28.75 11.85 11.98 12.10 16.85 533.88 97.38 631.26



MNEUINN A5 (9D)

Depleted Fraction of Gross Inflow, DF;

1.8, w.a. e, n.a.
withTvadoui 6 108 044 050 049
thae 0.66 040 0.46 0.46
unan 0.58 039 0.44 0.76
e 0.44 0.29 035 0.90

Depleted Fraction of Available Water, DF

1.8, w.a. e, n.a.
withlvedoui 6 095 098 097 089
thae 091 093 0.82 0.78
unan 0.87 0.92 0.88 0.78
e 0.86 0.99 0.99 0.82

Process Fraction of Available Water, PF,,

1.8, w.a. e, n.f.
withTvadoui 6 059 065 072 068
thae 0.51 053 0.59 0.57
unan 0.44 0.50 0.58 0.54
o 0.59 0.70 0.81 0.69

s 4
Vinanhiinua Wiaziiadsz Tend venmainyas, ,,,,

1309, w.A. 1.0, n.a.
uhhlvedad 6 238 660 574 570
thae 842 2878 2462 2441
wnan 2947 9687  83.09  82.42
v 2.78 9.01 7.74 7.68

’
Pnnanhitemnsoldou 18 lumansas, AW, AW,,= NI-C-NUO- D,

1909, WA, i, n.a.
withlvadai 6 2355 4291 5138 5920
thee 3163 8376 14626 163.85
Hunan 87.15  237.06 32995  401.61
Haeau 1306 4118 6353 8148

Process Fraction of Available Water for Agriculture, PW

AW-ag
1309, WA, i, n.a.
withlvedoi 6 0.61 074 019 073
thene 0.63 0.71 0.68 0.65
Hunan 0.56 0.69 0.72 0.64
v 0.69 0.84 0.90 0.75

Process Fraction of Depleted Water, PF.,

1.8, w.a. e, n.f.
i Tvadaud 6 0.62 0.66 0.75 0.76
thee 0.56 057 0.72 0.73
Hunan 051 0.54 0.67 0.69
v 0.68 0.70 0.81 0.84

Beneficial Utilization of Available Water or Basin Efficiency, BU

1.9, w.A. 1.0, n.a.
b Tvedaud 6 065 077 08l 0.76
thae 0.71 0.78 0.73 0.70
fwnan 0.67 0.78 0.78 0.70

A 0.74 0.87 091 0.77

i agdu gauds
2.17 0.47 2.54
1.60 0.40 1.79
1.81 0.42 1.81
0.94 0.44 1.62

fia agdu gauds
0.99 0.83 0.95
0.92 0.67 0.84

0.80 0.68 0.81

0.81 0.76 0.85
i, gary gauds
0.64 0.63 0.60
0.53 0.48 0.52
0.42 0.46 0.45
0.56 0.63 0.64

9d Sy 1 o y da ¢
= mslfihlunszuaumsibildlunmnyas + msldihuennszuiumsiifiodss Tomd venmanuas

fa ggdu  gquds
243 32.00 12.86
8.68 135.99 43.78
30.33 459.75 154.54

2.86 42.86 14.64
ia ggdu gquds
22.55 365.14 111.16

3117 1078.02 200.28
96.01  2629.09 520.56

13.99 491.02 82.74

fi.a agdu gauds
0.68 0.67 0.63
0.66 0.54 0.62
0.52 0.53 0.55
0.65 0.68 0.74

fi.a agdu gauds
0.65 0.76 0.63
0.57 0.73 0.62
0.52 0.68 0.56
0.69 0.82 0.75

. agdu gauds
0.71 0.70 0.67
0.74 0.59 0.69

0.63 0.60 0.65
0.71 0.70 0.78

129

5101
0.60
0.48
0.49
0.50

5101
0.86
0.69
0.70
0.78

5101
0.62
0.49
0.46
0.63

5107
44.86
179.76
614.29
57.50

5101
476.30

1278.29

3149.65

573.76

5101
0.67
0.55
0.54

0.69

5101
0.72
0.70
0.65
0.81

5107
0.69
0.61
0.61
0.72
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