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INVARIANT CRITERIA FOR IRRIGATION WATER QUALITY ASSESSMENT
IN ARID AND SEMIARID REGIONS

Y.Valles. , Ya.A. Pachepsky, A:.A.Ponizovsky
INRA Station de Science du Sol d’'Avignon, Montfavet., France
Institute of Soil Science and Photosynthesis, Pushchino, USER

introductioh .

A lot of classifications are prdposed for the assessment of
irrigation water quality. Most of Lbem are based on considera-
tion of bulk salt Vconcentrations‘ and felatlonships pet ween
cation concentrations (i.e. SARD. Sceme of classifications in-
" eclude values of electrical conductivipy.-sut these values clo-
$ely correlate with a sum of cations, | -

Surface water éomposition is subjééted to seasonal and spa-
tia}l wvariability. Sbaécnal chéﬁgeé afarpartly or most1y connec -
ted with evaporation and dilution of‘water, During a year the
same waler sourse can supply irrigation waLers ‘which Dbelong
Lo different cation-based water quality @lasses.

In spite of such variability some genéral'regdlarities of
salinization have beern registered for mény ragidhs CHzaboles,
Kovda, 19783 Therefore from practical point of view 1t (s desi-
7 pecu—
cyclg

rable to adopt some criteria which reflect the reglional
larities but only in minor part are influenced by year
changas (first of all caused by evapcration and dilutionJ.

Alms of this work were: 12 to propose a set of invariant pa-
such

rameters of irrigation water comPOSLtibn; 2) to use pa-

rameters for an introducing of se eral wide irrigation watar
families which should include. water composition of arid and
3 to enlist land andg

semiarid zones, reclamation problems

their typical spciutions for different water families.

The concapt

The introduction of linvariant water quallity cocriteria is
based on the assumption that in arid and semiarid reglons eva-
porative concentrating is a dominanting process of water quali-

ty transformation. Precipitatien of any salt leads

Lo subsirac—

tion of eguivalent anceuonts of corresponding cations and anions
from Lhe soluton composition. The efigct of waler on Lo gated
ol 1w Connelled witlh toe composifion of solution formed al
the last s2tages of @vapr ol on pror sss. Ths generallced detainy -
tion of lresragandic alkalinity 1y used {os water guallty arat s oa
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construction:
Alk = CCad + (Mgd + CMad + (K> - CCld - (N033 - 63043
Here ion concentrations, mesi. are given in parentheses. Save-

ral parameters are i(nvariant with tLhe respect Lo evaporation

and dilution of the waler. For example a value of RiﬂAlk—(CaD
does nol change during calcium carbonate precipitation. It is
known as a ‘“residual calcium carbonate alkalinity" (Eaton,
18500 Ahcther paramaiLer &8=Aik~€Ca}*CSUﬁh.wﬁll rnot be changed
in the case of calcium carbonates and calelum sul phate
precipitation. Thiz value was introduced as "residual calcium
carbonate - calcium sulphate alkalinity'” (Droubi. 1€78>. Third
pargm@ter under consideration is RngSUhD*CNaD. Posilive valus
of R, refliects a presence of sodium hydrocarbonate in Lhe

3 ,
solution which s formed ag 2 resull of calsium salta
precipitation afler evaporation of ihe water. ’

Stgns of the alkalinity and Ry Rye Ry

precipitation sequences as well as effecis of Lransformed

values show possiblo

waters on soils. For example the ineggquality Alk > O is {he e
condition of CaCO3 pr@cipi@ation during the evapor: ive consen:
trating, the irequality &i<o is Lhe precondition of gypsum o~
cipitation., ete. It leads uz Lta the comslderation of ?i’ Raﬁ &3
values as approximately invariani ¢riteria of irrigation walar

y

guality, According to those crileria waters of arid and

samiarld regions can be subdivided in a folleowing way:

Alk < O ! Al » O
L S . o — i S A T S5OR PV D U L ) ) ey s et s . S 5 e e ey e o s b e
Acid group ! _ 91 < 0 . 4 Ri p o X ~
} Zaline group H Alkalline group
PR, £ Q ' R, » O PR, <0 § R, » O
= s A
12 ¢ 2 § N C I I £42 § €83
Acid FooQaleic P Sulphate | Bulphate § Jarbonate
Cfamily ! saline ! maline ¥ alkaline 1§ alkaline
ofamily I family P ovamilw g Tamily

A database on irrigation water oompositlon has been somplleds




- 332 -

for further investigations. It containes 10,000 chemical anal v~

ses data from different parts of the World., All data wers

gradationaes,

Computer program LIBRA has been used for evaluation of enflue-~

nee of natural processes on water quality transformation,
Results arnd discussion

Processing of database has shown that waters of the same
scource mostly don't change the family during irrigation season.
Cn the contrary the water from the same source moves from one
class of cation composition-based classifications to ancther
one during the year (for example in Kouroumari region, Mali, up
to Lthree classes).

¥hen passing through calcium containing sediments wabters can
change the lamlly (waters from foothills of Elburz in Iran can
pe taken as an example). Irrigation water reclamation usually
Lransfers watsers {rom one Tamily to anather.

In relatively nomagenesus regional climatic and geclogical
zonalilions Lhe onty water family is usually presented. In gens-
ral Lha type of olimate is Lhe governing factor of the water
Tamliy Yormation on the global level . But geological conditions
and the vegetallon can influence significantly in regions. The

41

Dotrndary =3 L udations wibh Rl near O andsor Ra near O arse oot ra-

Y semiarid reglons Cwatsrs from Trans-Velga region in
) S in Spaln. pampa territories in Argenlinal.

oS wor iy Lo menbion Lhoet in some cases irrigatior watar

Moo Tan e parit iy nuced by catlon exchange as owell

: PUomemeE Siuio 2L LAl ore Croulphate reduction, densbrifi-

R W W @EMohangs Ln amportant Lhen opricical RS

el Tresiaauae s Valinibles’ are not equal to Zero at bor-

el BEEY Al 2 (BRI v21rE and calculations of chems -

2 % PR Lioousinr computer program CLIREAY nave

Pelat o DELat 4 LAy ar froam saline o alkalline group oocurs

ER RIS Vel e Teal e 00 00 mel oL low levels of sum ool cations

B A WL L S LR T 3 A5 JENRI D boundéry value R, beoomes

i

e L i The T tarElwr from Camily 2 Lo family 3 Lakes plavs

= S = Al Tridme el and 2 near Lo 0O oat L2230 mesl.
- L

EESRER F S : Jareo by oLreats simllar land raclamation

bl R sl Ter s aglrng ol the World, The similarity ot

&%ﬁe§@d“ffom‘*pofﬁtggﬁfgfvfEW“Uf“EbGVE4*MHﬁthﬁEd‘44tfftﬁrfagggf44;4W47
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ﬁfnblama leads to similarity of basic solutions, Using waters
off Lhe Family €13 spno can tace with high acldity, overwetLlng
and salindty. Draihage. ieaching and alkaline amendments lead

tngpmafttvé_raﬁults. Waters of the family 2 are usual for ragl -
ons where salinity is Lthe main problem. A stabilization of
productivity can be achieved by the uze of leaching Ccombined

Wi Lk drainageg 1f possibled. Waiters of family 3 are applieod in

‘Balinity affecied reglions too., Low salt content - waters of thisg

family sometimes can be hardly applled directly due to bad acif
permaabllity. Walers of the family 4 are typical for reglons
where main problams arlse with bad physical properiles of so-
ila, The sufficient. results can be obtained with the use of
mhemigal amandments ~ acid ag FeSoé. FeS, etec, or calcium son-
talining as gypsun, phosphogypsum, atce. The heaviest praoblems
Ar® connestad w%th waters of tLhe Tamlly 8, Chemical reclamation
of s36lls and waters Il Lhis case is a necessary but offiten not
Euffiﬁieni affair. Adaitimnal reclamatlon Lechnique i3 unavol -
dable {6111, Abrml,\i@@O).

Proposmd ariteria reflect redgional trends of irrigation
influence on soils, A degree of trend devel opment, ﬁah e
astimated uﬁiﬁg local cation-basec criteria.
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