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Abstract. Itwas determined that the irrigative erosion developed in the arable areas under
complex relief condition in the sloping plain and foothill regions of the Azerbaijan Republic. Itis
important to define a potential riskiness of erosion with the purpose of preparing of the fight
measures against irrigation erosion and to characterize the factors which created it in these
zones. We defined durability of soils against erosion and their water absorption ability and char-
acterized a surface sloping of the soils for it. The potential riskiness of the soil irrigative erosion
is divided into 5 degrees: weak risky, mean risky, strong risky, very strong risky and catastrophic
risky. The riskiness was estimated by a quantity of the soil which is possible to be leached.

During the surface irrigation the soil water-absortion ability and durability against ero-
sion must be taken into account while preparing technology against erosion.

Key words: irrigation erosion, erosion potential riskiness, riskiness degree, durability
against erosion, regionalization.

INTRODUCTION OBJECTS AND METHODS

The erosion researches show that it There are some methods for estima-
is very difficult to prevent from soil leach- tion of the potential riskiness of the soil
ing of soils on practical side. Therefore at erosion. (M.S.Kuznetsov [1], L.W.Gatto [2])
first a potential riskiness of the zone must R.Morgan [3].
be estimated and regionalizated while the We have used of M.S.Kuznetsov's [4]
measures are prepared against erosion in methods in order to evaluate and district a
the irrigative soils. A quantity of the soil potential riskiness of the irrigative erosion
which is possible to be leached must be developmentAccording to general of these
assumed as a basis in the valuation. While methods the potential riskiness of the irri-
applying a definite irrigative technics the gative erosion depends on soil durability
leaching soil quantity characterizes a po- against erosion, irrigation technics or wa-
tential riskiness. While preparing ter surface, surface inclination, a quantity
measures against erosion these parame- of the water-durable aggregates [5]
ters the leaching soil mass limit must be (Khamdanov Kh, 1975) We have learnt
taken into cosideration. At first the de- and evaluated water-durability of the soils
grees of the erosion potential riskiness in against erosion by M.S.Kuznetsov's bottom
the soils should be defined and mapped. leaching rate [6].
The soil-protective irrigation techology We have calculated a quantity of the
must be worked according to each riski- possiple leaching by the following formula
ness degree. The additional measures because a quantity of the leachingsoil exact-
should be applied for increase ofthe water |y characterizes erosion potential riski-
expenditure quantity  (value). The ness.
measures must be taken for increasing of

soil durability against erosion. In surface i 100
irrigation the transverse furrows must be . ~T
used and beforehand fertiling methods Va1 ] )

should be applied.
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Q - a quantity of the leaching soil,
t/h, a-inter-row distance, by m, i-
inclination, r- water expenditure for fur-
rows, by I/s, Vay- bottom leaching rate of
the stream, by-m/sec, r-mean diametre of

We have learnt a bottom, leaching
rate by M.S. Kuznetsov's method [7] and
planned it according to MP. Babayev and
E.A. Gurbanov's suggestions [8].

The bottom leaching rate of the

water- durable aggregates by-mm, | - stream has been calculated by the
length, by-m. following formula [9].
p
(r-r)d——)m/n
0 100
(2)

d-mean diametre of water-durable
aggregates;mm; g-free fall accelaration;
cm; r,ro-corresponding and water special
weight; gr/sm2c2 P-soil porosity; %, n/-
coefficientthatcharacterizes a flow (n/=1.46).

The quantity of the water-durable
soil aggregates has been defined by
N.Savinov's method and a mean size has
been calculated by the following formula.

d = diPi+ d2P2+ e+ dnPn

100

Here di,dz,...dn is a mean diametre
of the water-durable aggregates for
fraction: mm, P1,P2...Pnis a quantity of the
water-durable aggregate fraction by a

percentage.
The valley sloping has been
characterized by general received

methods. The investigations have been
carried out in the Kur-Araz valley, mainly
Garabagh, Mil, Shirvan, Mugan and South-
Eastern Shirvan plains.

©)

RESULTS AND DISCUSSION

According to the consequences of
the research the durability of grey-brown
(Cypsisols),meodow-grey (Gley is
Calsisols), grey (Calsisols) soils against
erosion-a bottom leaching rate of the flow
is 0.043 m/s, grey-brown(Kastonozems)-
0.054 m/sec, steppe mountain-brown
(Haplic Kastonozems) soils are 0.092 m/s
(Table 1).

Table 1 - Durability of the soil soft sowing layer against erosion

Mean diametre of water-
durable aggregates,mm

Soil

Cypsisols, Gleyis Calsisols,
Calsisols

Calci Kastonozems

Kastonozems

Haplic Kastonozems

The mean diametre of the waterdur-
able aggregates is 0.27 mm in grey-brown
(Cypsisols), Meadow-grey (Glayis Calsisols)
and grey (Calsisols) soils, 0.32 mm in bright

Bottom leaching rate of
the flow, m/sec

0.27 0.043
0.32 0.043
0.34 0.054
1.16 0.092
grey-brown (Calci Kastonozems) soils,

0.34 mm in chestnut (Kastonozems) soils,
1.16 mm in steppe mountain brown soils
(Haplic Kastonozems).



The surface sloping of the irrigative
soils in the valley have been classified as
the following: 1) without sloping-less than
0.0015, mean sloping-0.0005;

2) weak sloping-0.0015-0.0025,
mean sloping-0.002; 3) mean sloping-
0.0025-0.0075; mean sloping -0.005; 4)
great sloping-0.0075-0.015, mean sloping-
0.015; 5) very large sloping-0.015-0.025;

mean sloping-0.02; 6) mean sloping hill-
side 0.025-0.055; mean sloping -0.04,very
sloping hill-side  0.055-0.10, vertical
slope>0.10 (Table 2). A character of the
zone according to the sloping is shown on
Table 2. Till 50 % of the Lowland zone is
without sloping. The soils of the Salyan
plain, North Mugan, one part of the Mil
and Shirvan plains.

Table 2 - Classification of the inclination of the Kur-Araz Lowland irrigative soil

Value of the surface
inclination

Without sloping

Sloping
<0.0015

0.0015-
0.0025

Sloping

0.0025-
0.0075

Mean

Large 0.075-0.015

Very large 0.015-0.025

Mean sloping hill- 0.025-0.055

side

Very sloping hill- 0.055-0.10

side

Vertical hill-side >0.10

Surface character

Very smooth

Smooth

Weak sloping

Weaker sloping

Sloping

Sloping foothill

Very sloping foothill
hill-side

Vertical smooth hill-

Characters of the irrigative soil
surface sloping

Irrigation is conducted by a
burning method, debris materi-
als are collected.

Irrigation is conducted by a
burning method. Debris material
accumulating occurs.

It is useful for irrigation with
furrow and zones, but when in-
clination is 0.004, erosion pro-
cess development begins in great
water expenses.

There must be measures against
irrigation erosion in all methods
ofthe irrigation.

It is unfit for irrigation, riskiness
of soils against erosion in irriga-
tion.Weak water expenses are
applied.

Irrigation erosion with the zones
in irrigation is very risky. Very
large soil mass is leached by fur-
rows in irrigation, therefore con-
tour irrigation and special
measures are fulfilled.

Very large soil leaching occurs in
irrigation. Irrigation tecnics must
be applied against erosion, short
furrows and contour irrigation
must be used.

It is unfit for irrigation. Erosion
process is very risky, ravine, hol-
low valleys. Artificial rains, drop
and other methods are used in
the irrigation.

side
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Bank-side of the river of Kur con-
cern here. The soils that having weak sur-
face sloping are in North Mugan, Sabira-
bad and Saatli, Salyan, on the shores of the
Caspean Sea (Neftchala), Mil plain (Imi~li,
Agjabedi), Barda and Yevlakh in the
Garabagh plain, Ujar in the Shirvan plain,
Kurdamir and Agdash.

The soils having mean sloping sur-
face spread around Azizbayov canal of
Shouth Mugan, accumulative terrace of the
Kur river in south-east Shirvan, debris
cone of the Araz river in Mil, around head
Mil Canal, Hajigabul region of Shirvan,
Goychay, Kurdamir districts, around upper
Shirvan.

The soils having very large and large
sloping surface are between Azizbayov
canal and state border of Iran Islamic re-
public in South Mugan, Bolgarchay debris
cone, a great part of South-east Shirvan,
Araz debris cone in the Mil plain, Yevlakh
district in the Garabag plain, Shirvan plain,
Girdiman, Agsu, Goychay and Turyanchay
cone ofthe Left bank of the Shirvan Canal.

Irrigation erosion potential riskiness is
defined paying attention to the surface sloping,
water-penetrating ability of the irrigative soils
and durability against erosion Erosion riski-
ness is estimated according to [10] NLK. Shikula,
AG. Rojkov and PS. Tregubov's (1973). Leach-
ing intensity scale (Table 3).

Table 3 - Estimation of the zone erosion riskiness for leaching soil quantity

Erosion riskiness value of
the zone

There is not erosion riski-

t/h inyear
Leaching rate falls behind soil forming rate

Leaching soil quantity

mm/year

ness
Weak risky Less than 6 Less than 0.5
Mean risky 6-12 0.5-1.0
Strong risky 12-24 1.0-2.0

Very strong risky 24-60 2.0-5.0

Catastrophic risky

In order to define a quantity of the
leaching soil G.M.Huseynov [11] (1969),
E.A.Gurbanov's [12] (2010) irrigation
technics is used (Table 4). During irriga-
tion paying attention to leaching soil

More than 60

More than 5.0

quantity the zone is divided into the fol-
lowing potential riskiness regions in order
to prepare fight measures against irrga-
tion erosion.

Table 4 - Estimation of the potential riskiness of irrigation erosion (leaching soil quanti-

Mean sloping of irrigative area

ty t/h)
A quantity of 01 0.04
water- ' '
absorption abil-
i
4 catastrophic Very
strong
Strong - 245
High - 26.5
Mean - 30.6
Low - 48.4

0.02 0.01 0.005 0.002
Riskiness degree
Strong Mean Weak Safe
15.6 10.4 4.8 -
18.3 14.8 5.6 -
20.1 16.9 6.8 16
26.8 - 9.3 2.4
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1. Potential safe soils-more than half
of the Lowland are concerned irrigation
erosion, they surround weak sloping and
non-sloping zones. The grey, grey-meadow
and grey-brown soils possessing water-
absorption ability to a different degree
including, the leaching soil quantity isn't
more than 2.5t/h-year. It is necessary to
use traditional irrigation technology in the
same zones. Potential safe soils surround
North Mugan, Salyan plains, Wholly Shir-
van, arround the Kur in Mil and Garabagh.

2. Weak potential risky soils consoli-
date soil areas possessing different water-
absorption ability and mean sloping of
less than 0.005 and sloping of 0.005
strong and high water-absorption ability.
Leaching soil quantity in year isn't more
than 6 for a hectare. Such soils surround
around the Araz river valley of North Mu-
gan, the areas of the left bank of the Az-
izbayov Canal, automobile inter-high-way
of Baki-Gazakh with Garasu marsh in the
Shirvan plain, irrigative soils around Up-
per Garabagh Canal. The leaching soil
mass quantity is 6-12 t/h in mean poten-
tial risky soils against irrigation erosion.

3. The soils which possess mean
and low water-absorption ability and their
sloping is 0.005 and possess high water-
absorption ability, sloping of 0.005-0.01
include in mean risky zones. The same
soils concern right river zone of the Az-
izbayov Canal in south Mugan, irrigative
zones of the Araz river debris cone in Mil.
They surround Yevlakh district in
Garabagh, Goychay and Agdash regions in
Shirvan. The soil-water protective irriga-
tion technology is demanded to be used
during irrigation.

4. The leaching soil quantity is 12-
24 t from hectare in the strong potential
risky zones of the irrigation erosion. The
soils possessing high and mean water-
absorption ability with the sloping of 0.01
and strong, high and mean water-
absorption ability of 0.02 concern poten-
tial risky soils. Though such soils don't
surround a large zone they spread in the
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river debris cone of the Shirvan plains,
ancient cone of the Araz river in Mil, in the
zones between Azizbayov Canal of South
Mugan state border of Iran Islamic Repub-
lic. It is important to fulfil additional soil-
protective measures with the irrigation
technics against erosion in the strong po-
tential dangerous soils.

5. The leaching soil quantity chang-
es by 24-60 t from hectare in a year in the
areas where irrigative erosion is very
strong potential risky. The soils possessing
waterabsorption ability and sloping of
0.02 and different waterabsorption ability,
sloping of 0.04 belong to such risky areas.
Very strong potential risky soils surround
Bolgarchay cone, South-east of Shirvan,
sloping areas in which Shirvan plain joins
the Great Caucasus, Agsu, Girdman, Goy-
chay and Turyanchay debris cone, includ-
ing Araz ancient terraces and cone of the
Mil plain, Gargarchay, Tartar and Injachay
cone and small areas.

6. The catastrophic risky soils of ir-
rigation erosion aren't observed in the Kur
- Araz Lowland during the research. The
yearly leaching must be more than 60 h. in
such soils.

It is possible to leach the soils in this
quantity in the separate zones different
times. It is necessary to use additionally
contour irrigation with the irrigation tech-
nics and technology against erosion,
measures which rise durability against
erosion, progressive irrigation methods
(drop, aerozol and etc) in the very strong
and catastrophic potential risky soils of
irrigation erosion.

CONCLUSION

It was defined during the research
that the bottom leaching rate, soil water-
absorption ability and applied irrigative
technics characterize potential riskiness of
irrigation erosion inclination, durability of
soils against erosion.

The weak risky leaching is 6 t/h,
mean risky is 6-12; strong risky is 12-24;
very strong risky is 24-60; catastrophic
risky is more than 60 depending on the



risky degree the soil-protecting irrigative
techniques must be prepared and applied
for every soil type.

The advanced irrigative methods are
recommended in the areas having very
strong and catastrophic risky degree, us-
ing of drop and aerosol irrigation is neces-
sary depending on character of the agri-
cultural plants.

Different measure preparations are
taken into account for each of five separate
risky districts. The irrigation must be con-
ducted on the previous basis in the safe
soils. The water expenditure must be regu-
lated and leaching shouldn't be more than
2.5 t/h-year in the weak risky soils. The
soil protective irrigative technology appli-
cation is recommended in the mean risky
soils. The additional measures system
must be prepared in strong , very strong
and catastrophic risky soils, and used of
progressive irrigation technics in drop and
aerosol irrigations.

It was determined during the car-
ried out investigations that the main rea-
sons of degradation in the soils of the low-
land of Kur-Araz were rain erosion, irriga-

tion erosion, deflation, irrigation and in-
tensive use of the pastures.

The rain erosion happens on bare
and inclined slopes and it is a cause for
degradation of the pasture soils. At first
complex measures must be fulfilled
against it. A development of the irrigation
erosion exposes the soils to the most in-
tensive degradation in the soils where the
irrigation inclination is 0.003-0.005 and
higher than it.

Degradation happens by increase of
the quantities of inclination and water ex-
penditure, an expense of humus, nitrogen
and other biogenic elements which belong
to washout soil and its structure. Running
the danger of degradation of these areas
was studied very exactly.

Grazing turned into the main reason
of degradation in the pastures. The inten-
sive grazing intensifies erosion and defla-
tion and degradation in the soils.

Itwas know that a level of the devel-
opment of degradation in the lowland of
Kur-Araz required fulfillment of the fight
against it.
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TYrnH
F'yp6aHos 3.A, Nasuesa M4.

KYP-APA3 OMMATbIHbIH, UPPUTALMASIbLL, TOMbIPAK; 3PO3UACHIHbILL
MOTEHUMANAObLI LAYTILW BAFANAY MEH AYAAHOACTBIPY
J3ipbaikaH ApxuTekTypa X3aHe KypbiibiCc YHUBEPCUTETI,

AZ1073, baky %, A.CyntaHoBa Kew. 11, 33ipb6aiixaH,

e-mail: eldar_qurbanov_54@mail.ru

33ipbarixkaH Pecny6/MKacbIHbLL XXbIPTbIIFaH XXepsiep 30HAChIHAATbl XKa3blK X3He Tay/lbl
ayfaHaapbiHbll, 6eTkelinepwae vppuraunsansik aposva KYPgeni xep 6efepi >xkargalibiHaa
JaMUTBIHBI aHbIKTanabl. Vppurayusanbik apo3nsMeH ~pecy wwapanapbiH YUbIMAACTbIPY XaHe
OHbIL, Nanga 601ybiHa biKNan eTKeH (akTopnaphbl cMnatTay MakcaTbiHAa 3pO3vAHbIL, Nanja
60/1ybIHbIL, bIKTUMa/ KayLwTepll aHblKTay Maubi3fgbl 60/bin Tabbinagbl. bi3 TonbipakTapabi
aposuara  K;aywWwTblT MeH onapgbly cy-abcopbumsanbik KabbleTwWw  aHblwran, Tomnblpak
HeTKeLWHL, >XaMnaKTbl/bIrbIH  CUMATTadbIK;. TOMbIPaKTbIl, MPPUraLUANbIK 3PO3UACHIHbIL,
bIKTMan Kaynwiy 5 geurew 6ap: ancis kayl, oprawa Kayuw, KYLWTi Kayw, eTe ~wTuiayL
)K3He anaTTbiK Kayw. Kayw cinTicisgeHgipyre ywblipay MYMKIHAIM 6ap Tonbipak Mesiieplie
6annaHbICTbl 6aranaHabl.

Vppuraumsa kesiHge TOMbIpakTbil, cydbl abcopbuuanay KabbleTwe X3He 3po3udara
Kapcbl TexHonorvanapabl AavblHAay 6GapbiCbiHAarbl 3po3usira TYPaKTbIIbITbIH ecenka any
KaXKeT.

TYWiHG ce3nep: nppuraunsanbikK 3ppo3vs, NPPUrauma bIKTUManabiNbiHbIHbIL, KayLl, KayLl
JeureLl, apo3nsara TypakTblbITbl, ayfaHAacTbIpy.

PE3IOME
l'yp6aHoB 3.A, Nasmesa M.U.

OUEHKA N paloHuposaHune NOTEHUWMAJIBHOIO PUCKAnppuraumoHHoll 3PO-
31 MOYB B KYP-APA3CKOW HU3MEHHOCTW
A3sepbangkaHCKUin YHuBepcuTeT ApxmTekTypbl mCTpouTenbcTBa, Kadeapa
reomatnkm, AZ1073, r. baky, A.CyntaHoBa 11, AsepbaigxaH,

e-mail: eldar_qurbanov_54@mail.ru

BbIN0 yCTaHOBMEHO, YTO MPPUTaLMOHHAS 3P03Ms Pa3BMBAETCS B MaxXOTHbIX 30HaX B YC/10-
BUAIX CMTIOXKHOTO pesibepa Ha CKI0HaX PaBHUHHBIX Y NPeAropHbIX panoHoB AsepbanakaHCKou
Pecny6imkun. BaxxHO onpefennTb NOTeHLWaNbHbIN PUCK BOSHUKHOBEHMWS 3p03UN C LIeMblo Moj-
rOTOBKM Mep Mo 6opbbe ¢ MppUrauMoHHOM 3p03MEN U 0XapaKTepu3oBaThb (hakTopbl, cnocob-
CTBOBaBLUME €€ BO3HWKHOBEHWIO. Mbl Onpeaenuin yCTOMUMBOCTL MOYB K 3pO3NN U KX BOAO -
abcopbupyoLLy0 CMOCOBHOCTL M OXapaKTepmn3oBaan MoJsIOroCcTb MOBEPXHOCTM MoyB. MoTeHum-
aNbHbIM PUCK MPPUTALMOHHOM 3p03UKN NMOYB AENNTCS Ha 5 cTeneHew: cnabbln PUCK, CPEAHUM
PUCK, CUMIbHbIN PUCK, OYEHb CUMIbHBIN PUCK M KaTacTPoMUeckmun puck. PUCK oueHmnBanca no
KO/INYECTBY MOYBbI, KOTOPas MOXeT ObITb MOABEPXKEHA BbILLENaUNBAHNIO.

Bo Bpemsi uppuraymm cnegyet yUnTbiBaTh CMOCO6HOCTL MOYBbI abcopbrpoBaTb BOAY U
YCTOMYMBOCTb K 3p03UUN NPU NOAFOTOBKE MPOTMBO3IPO3UUHBIX TEXHOMOMUW.

KntoueBble cNoBa: MppuraLMoHHas 3po3uns, PUCK NPPUTraLMoHHOro NoTeHLMana, CTeneHs
pu1CKa, yCTOMYMNBOCTb K 3p03UN, PErMOHaNN3aLms.
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