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F s X B H Study on the Necessity of Irrigation Development and
Management in Food insecure and Semi arid regions
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Irrigation, anartificial application of water to agricultural fields, has been mainly
practiced in arid and semiarid areas where natural rainfall is either inadequate.or erratic
to fulfil the water demand of the crops. Within this broad objective of irrigation
development, it has been required to resolve food shortage or famine occurrences in many
parts of the world and indeed it has significantly contributed to poverty alleviation, food
security, and improving the quality of life of mainly rural populations. That is why some
of the biggest countries in the world (India, China, and USA) highly depend on irrigated
agriculture in order to self-secure the food demand of their people and for export purposes,
too. Despite this fact, there are countries depending on unreliable rainfed agriculture
while having enough surface water resources for development of irrigated agriculture and
yet unable to utilize it due mainly to lack of enough capital. expertise, and other
preconditions. The problem could have been addressed through basic support of the
international community to enable such countries solve their problem through irrigation
development instead of supplying food aid. _

In the course of irrigation devélopment, experiences have been gained that irrigation

development has also negative side effects apart to its merits. Among theseare salinization

and degradation, rise of groundwater table and water logging, erosion and sedimentation,

and water born health problems, which occur due to lack of monitoring and'proper management

of a scheme. Soil salinization is the most common negative side effect of improperly managed
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irrigation schemes, which results into abandonment of cultivable lands while there are
problems of population pressure and growth of food demand in the globe.

In this thesis the researches conducted in two case studies are mainly presented. The
first one discusses about the need of promotion of irrigation development in Ethiopia and
the second one discusses about the salinization problems in China, which lead to a common
conclusion of harmonizing irrigation development and irrigation management.

With regard to the first case study, interpretations were made-on'recorded droughts,
meteorology, and crop production data in order to relate the drought (food shortage) events,
rainfed agriculture and available natural water resources in Ethiopia. Comparisons of
effective rainfall (Erf) and crop water requirement (ET,) were done for three cereal crops,
one pulse crop and three vegetables in Ilalla, a representative drought prone area located
in Tigray, Ethiopia at latitude of 13" 5" N and longftude of 36°6" E. In addition, the
ﬁossibility of promoting microcatchment water harvesting was assessed in the same area.

It was analyzed that the recurrent droughts in Ethiopia have Dccurred.frbm 1543 to 2002
with a mean interval of 20. 9 years. Moreover, themeagintervalsforfiveconsecutivedrought
years had declined from 62.2 years in 1543 through 1876 to 4.8 years in 1983 through 2002.
High dependence on rainfed crop production has been one of the most attributors for food
insecurity and famine in Ethiopia as lesser effective rainfall (£rf) was obtained in most
of the time as compared to crop vater requirement (ETc). The annual production of cereals
decreased from 0.18 in 1981 to 0.12 metric tons per capita in 2002. Rainfed agriculture

is incapable of shouldering the growing food demand of the people and consequently the food

_ shortage in the future will be worse in the absence of appropriate measures. The country

has however unutilized (95%) water resources and (95.4%) land resources for irrigation.

In addition,'encouraging result of CCR of 1:1 was obtained for maize, cabbage, bean, and

vheat in Ilalla area. Therefore, to solve the shortage of food and famine in Ethiopia on

sustainable basis, promotion of well planned irrigation schemes integrated with
microcatchement water harvesting technologies is perhaps the only available alternative.
The support of international community in terms of capital and technical advisory is highly
demanded tovards irrigation development instead of awaiting to contribute food aids during
famine events. ' '

With regard to the second case study, collection of groundwater and soil.salinity
parameters vere conducted at field in the eastern block of Luohui irrigation scheme located
in Tali county, Shaanxi province of China at latitudes of 34" 45" 23" ' to 34°56" 05" '
N-and longitudes of 1098°45" 22" “ to 110°10° 23" ' E. The collected field data were
analyzed at laboratory in order to identify and classify the salinization processes going

on'in the study area. The irrigation scheme consists of about 80 groundwater wells, which
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serve as measurement points and used for agricultural and'nonagricultural purposes. The
measured field data at each groundwater well consisted of elecfrical conductivity of
groundwater (EC,). pore water salinity of surface soil (EC,), moisture content of surface
soil (MC), groundwater depth, surface elevation and geographic coordinates. Water samples
from each well and soil samples from topsbil (depth of 0 to 10 cm) were also collected for
laboratory analysis. Then, ions of the water and soil samples were measured using an ion

analyzer and atomic absorption spectrometry. All resulfs were interrelated and analyzed.\
Accordingly, the identified main salinization processes in the study area are: 1)
salinization due to capillary water rise as higher salinity (up to 21 dSm™) was investigated
within 3 o groundwater depth, as relativelf higher correlation coefficients between water
salinity and soil salinity were obtained for less than 3 m groundwater depth, as the area
is dominantly (63%) covered by loam textured soil and as the area gets little average
rainfall (513.6 mn y'") while having about threefold average pbtential evaporation (1689.3
mm y''): 2) due to use of saline ground water for irrigation as agreements between water
salinity of some of the irrigation wells and soil salinity were observed. Besides, according
to FAO index. significant potential yield reductioqs were estimated for the case of
.salt—sensitive crops by considering the use of saline groundwater for irrigation; 3) due
to dumping and compacting dug soil of well sinking in the field indicated by higher EC,
and MC at specific spots nearby the groundwater wells and local information; and 4) due
to variation in surface topography and drainage as an increasing concentration of salinity
was investigated along the downstream direction of the drainage lines and as higher salinity
vas observed in the areas having poor drainage condition.

The suggestions for preventing salinization processeé in this area include lowering
the groundwater table by installing effective drainage system, controlling dumped saline
soil in the fields and managing the use of saline irrigation water. The central and northern
parts of the scheme need prior focus for further investigation, as water salinity and soil
salinity were more or less concentrated at these parts of the scheme. Besides, these areas
as well as the northeast part of the study area need further follow up and investigations
pertinent to sodification problem.

In a nutshell, the research outputs obtained from the case studies of the two countries
can be merged into a theme of “Irrigation development and management” . The core fdea of
“Irrigation development and management” is that countries which have already developed
as well as in need of developing their potential vater and land resources for irrigated
agriculture need to give due focus to the management aspect throughout the lifespan of the
scheme to attain its objectives and meet sustainability. Otherwise it would be a vicjous

circle of problems of lack of irrigation development in one hand and abandonment of
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cultivable lands due to salinization problem in the other hand, whichall lead to the problem
of food shortage. '
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WL, BABEARESSL LB - BRAY — Iz Z 0O AKEER» -t
WEEHL - SRR BT, ERFbNTE L BEARE, HRO% < OIS BIT 3Rk
TR O RAEREEMET 2205 GRECRSBEIBIFONTE L, ZLT, FBIA
HOBPAB ORLRE, ZIZBROA QEEKEQH FECAE<EMLTER. LA L
BRI LERMFRKCEENLS S, BA, FPIEN, TOMOEUSTHRY, EHE
HDEWKKBEIERFELTVWBEEIZZY. Tho0EIZE - TR, FTEMERESELYICE
FERBIENBLEETHS. LHALERD, ANMERED-DOREEMHEYL L CEMS
N-EMBERY, RREZOTEAREY 2720, [FOBHR) ULz [A0HE| »RETLE
BlE%<HoEN5. (EOWR) OEEME LT, v+—¥—0Xv/, HELE BR, HD,
KPENT BRGI L RBFRELZEAEITONES, ITNORFEOER L TENSNH L
WEZIDHLDTHDH. REOEFRERIT, THULGZEEI I TON TV IEBBRIIALALONSRD
—fts TRDOYR] THY, BRETAODEL AREEOBAIHVET £ T HBH RS HE
ENBH—HAT, EHRBHOMEREIETL22H2REDOVE2THSD. AHETHE, Z 0D
CEEE LEEMR L EREEOBER L mEOBMI OV TR LE. MEOEML LT, K
BRI E NS S MR E T, RRNTRIINEIFACT %, BEOEML LT, Bl
BRIEMENTWA3LODEEEBI M FENESOEMBE 2Fn TN Eifk.
BOOIF AT B BEMTRE, AEOREERETH 5 A0RMCREA> AR EROR
FERIC LERBEHIT OV TH LR £ HERAMICEE SN TV A TE>OREERIZOWT
SHF L. FEORAMICEI > THD, SELLEMRL TR 3AFRE>OREMBR, 19
HACLART Tl P 62 4 TH - 1248, B 20 FHEI TR 4.8 I KIFIZIEK L TWB Z B L
o, T s, YRR EBRITNE, TOWERTTETERIRIZEATFEENS.
Wiz, RAEHTTO, EBEEYORTBREECOVWTRELE. ZTORR, FLAZofEmi
FOEBRHIIIENT, FWAKE ETIXE0TE (Brd) % EE-THY, RKKKAE KHE
Lz EBEZ ZARAEK B 3 BRAR EHEDORADFERDVE2TH B L &MHF LI
R 1A% 0 OEMSYEESE, BT 40 402 60 kg LB LTHYD, FkBE TN
ZREBELRES TERTFTETHY, BYRHELLBRVEYANTRILIFIENIZEHIZE
CTazreind ZOEANKOELRED, AMEHIEL RV TANEBREERL, BR
DREREFRET S0, FEATEZLHEEY KEE (SERAED 05%) %, MAREZ0
30%, 50%, T5%EHEMEELRE L CHRL, BHBERHET S L THE. MAT, <
A70F vy FAY MY 5 =5 —N=R2F 1 ¥ 7 ZEFEMMEWEKEIEARTR+5 7218
Bk, EMEEOREAN THEILD D, TOEREBETCEDIBELRHS. AEDLT
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TETEMEREEOOTREL, BEMRELED B -OOES LENEIIHT EBYED
HRPBEENS. | |

Wiz, BRE TAOHE] CNOGEATRII>VWTE, PEREEAZRICLET 5K EEE
MR DEER 3.2 5 ha M EMRE L L, £ 80 BRSO TRE L UHET — 5 % EHH
A - R LD ERT - 7. SRS ORHSHE THER L TV 2 ERERAR L KRR 0EH
BT o, HEMFTHEY LRS- 13, BFOLET -5, BTAL BTAOBREE
E (ECy), HFEDTE (5+4) MBAD EC (EC), ELOABEKR MOZTHS. Z0
R BIRNBRHKI BT A ELEEEEARER, 1) BT KOEFT LA XAEELEE 2 &
SYWREE DT\ VM T K % RS L CHBEERIR L7s = L IZ & DA U AR, 3) AR OMNEL (B
COESRE) RBEBECHEOBRLLE I LD X EEER. ) KOS D X OB
REE L TR HATRSOEEER, HETESILARESNE. UL 2D,
DHKIZH T 5 EEEBABREH CHRE LT, HRORWIIKY 27 L DOMEIZ L SHBEIEH
TROIOHE, EEREOB BT ARAOHR, HERE DS\ BN+ 0 ESE A 0EERF: #
ZOWIE, HBEHIKREEFOES - B AEITONS. HEHMROPRBLILEIE ECy &
EC, L bKBWI &2 5, EVFMTENAESBETHS. S5, FRILIMIILISBE
MAT BT, S%F L) YA HT S50 MHERENLBELEL NS,
TNE2EEIZ BT AHATETELRREE, EEOMREL SR L \WS F— v THET ST
EATESD. [EHMOBMELEE) OPENERIE, ZOMBTELZKEE TH&FE>EEE
DEHEHRETHZ LB BREL LTWAEERHEY, FEOT( 725V 2EBLT, TEHER
LoD BEERASDESILIED, BRUHTZTOENERER L, HETEEE#MZTen
TE5. SLRINIE, —HTREETEBMARZY, L5 —F TREEERMEICHES THbo
FERET L ORI AN T EMEEBRT 5L VWO BRERPBRENS Z LIk 3.

A TELN QBN REE, L8R - ARCR RS BT SRR L M B O
RBIAVWEEST 2L MFENIBELMRTHY, HUHXL Lo LiliEzHET 5
LOLHELL.
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