4.1

'CHAPTER4 BACKGROUND AND CONSTRAINTS TO
| IRRIGATION DEVELOPMENT

Natuaral Cenditions

" (1) Land

Zanabar comprlses two main jslands of Unguja and Pemba and a few smaller

. 1slands‘ It_s total area’ is about 2,654 km? consisting of Unguja 1,666 km® and

Pemba 98_8 km’, Unguja and Pemba _i'slands, which lie about 40 km and 60 km,
respectively, off the east-coastgof Mainland Tanzania, ate located approximately at

: latltudes 4°0 00” and 6° 30”south and longltudes 39°00” and 40°00” east.

(2) Topography

L Unguja has a topography forming a series of low flat corridors bounded by a

‘number of paraliel ridges runmng in the north- south direction. Pemba is undulated
due to numerous long and narrow vaIleys formed by perennial small streams

originating from springs. The valley bottom is flat and cultivated with p‘lddy The
ait1tudes of both xslands are 1ess than 100 m above mean sea level.

(3) Meteorqlogy

Zanzibar has two distinct monsoon seasons related to the monsoon trade winds:
the North Monsoon (Masika season) from late March until June, and the South

; Monsdon (Vuli season) from late September until December.  Rainfall averages

1,550 mm for Ungu;a and 1,830 mm for Pemba, of which more than 90 % is

'concentrated in the monsoon seasons. The western-side has the higher rainfall.
~ The dry ‘season is also divided into two patterns due to the sea influence. The short
- dry seaéon'occurs be_tweén August and September, and the long dry season

between December and the end of March. Za_nzibar has a mean temperature of

27 '°C ‘with small seasonal temperature fluctuations caused by the country’s

 proximity to the equator.

(4) Groundwater .

The sttidy on .grouﬁdwater reéourceé undertaken in 1983 and 1994 shows that

~ there are no large reserves of water which can be mined and, therefore supplzes

rely on recharge from rainfall water. This requires the careful water abstraction
from_ groundwater. In Unguja, some potentlal aquifers in  three main

- hydro-geological | zones (eastérn limestone/sandstone COITIdOI‘ western

sedimentary corndor and coastal limestone deposns) were found. The annual
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acceptable yield was estimated at 293 MCM/year. Tn Pemba, there is less potential
for developing the groundwater resources as compared with Unguja, with an
annual acceptable yield estimated at only 46 MCM/vear.

4.2 Zanzibar Irrigation i)évelopment Programme (ZIDP)
4.2.1  Philosophy of ZIDP

In view of thé importance of irrigated agriculture, the GOZ formulated an
~ irrigation development plan intending to establish ;i basic strategy and master plan
of future irrigation development in Zanzibar, Under the financial and technical
assistance of UNDP and FAQ, a final draft of the ZIDP was prepared in 1997 on
 the basis of Zanzibar’s experience in irrigated agriculture over two decades. The
ZIDP consists of eleven chapters with the following contents:

Composition and Contents of ZIDP

he Introduclion infroduces fthe | It was also mentioned that successful

project and describes the objectives | launch of the NIDP for the Mainland

of irrigation development during 15 | induced the GOZ to prepare the ZIDP.

| years since 1997, : -

2 | Background This  chapter explained  the | Areas required for selfsufficiency in
' agriculturc situation of those days. |‘major  crops.  were  presented.

‘The role of umigation to meet future | Inexplicably however, target areas of

demand was also mentioned, imrigation were not argued, and figures
- : of the areas required were not
: - : mentioned. : .
3 Changing Policies | Transition of agricultural policy and | Present structure of the Ministry was
- in Agriculture change of the Ministry of | clarified in this chapter,
Agriculture were described. : L :

4 Natural Resources | Availability of natural resources of | Estimated imigable area is far below

: land, soil and water were quantified, | that required for self-sufficicncy
and finally, polential irrigable rice | discussed in Chapter 2, however, no
lands were estimated at 3,750 ha | justification and adjustment were
(Unguja: 2,500 ha, Pemba: §,250 | taken.

ha) for planning purposes.

5 | Environmental Issues in environment felated to | Concrele proposal on environmental

Considerations imigated agriculowe in  Zanzibar | consideration was not given.
were overviewed. C

6 | Development General aspects in planning for | Contents of this chapler are very vague
Planning for irigated agriculture were § since clear development target is not
Irrigated enumeraled, bot without clear | given, In the ZIDP, identification of
Agriculture linkages. o developmient target is a forther

: : important subject. :

7 | Institutional Based on the analysis of { The ZIDP pus particular erphasis on
Framework for ingtitutional roles in irmigation | this  chapter for  institutional
Trigated development, enrolment of private | improvement.

Agriculture seclor was emphasized in future.
: Discussion on the subject of
“lransition to self-sustainability™

was also highlighted. - -+~ :

8 | Definition and This chapter presents the plan and | Every activity is brusquely put in the
Scope of ZIDP time schedule of the ZIDP. A total | schedule without any evidences of

of 46 activities categorized into 5 | possibility for inplementation.
groups were proposed, and the | The ZIDP puts off dealing with a
ZIDP  was set out  for | number of issues, referring these to

implementation in 1998. further consideration at
o implementation time.
g Costs and Benefits | This chapter presents the costs and | No target figures are inciuded. o
. benefits of the ZIDP. However, | ~ : J
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42.2

4.2.3

some of paragraphs were still ot
complete,

16 | Monitoring and
Evaluation

General description on menitoring
and evaluation was given in this
chapter. No concreleness is held

There is a comment that “ZIDP may
have fo change to accommodate
changes in external conditions™, 1t is
shown that nothing could be decided

in those descriptions.

due to unpredictable  external

conditions al the time of the ZIDP
. formaation,

11 | Conclusions ard The ZIDP gives conclusions and | The description in this chapter is still
: Recommendations | recommendations, Pemba - was | unfinished.

given highest prority for a surface
fed gravity smalltholder imrigation
schemes, Production of high value
crops  with prvate investors’
enrolment was recommended in

Unguja because of the
incompatibility of  subsistence
smallholder schemes.

. necessary steps

~ Source: t_he ZIDP

“Transitioning to self-sustainability through proper institutional improvement”

 was put as a basic concept of the ZIDP. The ZIDP was prepared with an

expectation that, “once the institutional improvement is completed, necessary
operations in irrigation development would develop through the improved

mstltutlonal system”.
Progress of Implementatlon of LI])P

In the ZIDP, a t_ota! of 46 activities were proposed for execution during the 15
years from 1998 to 2013,

the end of 2001, and aimost all were “Study and Research” and “Institutions and
Human Resources™ activities.

Out of these, 29 were scheduled to be completed by

Up until August 2002, no activity proposed in the
ZIDP had yet been started, although a few schemes have been impiemented or
committed to implementation independently. There is an opinion that the ZIDP
has not been authoritatively. accepted Although the ZIDP itself proposed the
ps forits finalization, none of these steps have yet been taken.

" Problems and Constraints in Implementation of ZIDP .

Besides the constraints to irrigation development which were already identified in

the ZIDP, unexpected addltlonal constraints o be overcome have been raised

relating to the change of economic and pohtlcal climate. The following reasons

are given for the failure of the ZIDP:

- The ZIDP itself was not completed,

- No endbfsement of financial requirement for the implementation of the ZIDP
was given, and |

- Initiatives for promotlon of the ZIDP were weak.

Weakness of the institutional capab;hty and vu]nerabﬂlty of the irrigation sector

was recogmzed in the ZIDP and a high pnorlty was accorded to institutional
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4.3
4.3.1

building. However, these 'very constraints have hampered the successful
implementation of the ZIDP. This is a Catch-22 situation: activities for
institutional and human resources development were proposed, but the very
weakness in these areas prevents the MANREC from taking any initiative to
coirect them, '

Present Conditions and Constraints in Irrigation Development

Type of Irrigation Development in Zanzibar

The current situation regarding irrigation in Zanzibar has been investigated and
the identified irrigated areas in both islands are tabulated as follows:

Present Irrigated Areéa in Zanzibar

Pemba | Kinyakuzi 1 8.0 Siream flow 1LO i
' Saninga I L X Stream flow o
Tungamaa 6.0 | Stream flow FAO
Mangwena ' 10.0 Stream flow 1LO, FAC(SPES)*
Mipopooni L 13.6 Spring/Siream flow | 1.0
Kwalempona 13.6 Spring/Stream flow ] 1LO
Tibirinzi . 60 | Spring/Siream flow | FAO(SPFS)*
Sub-total 73.6 : o
Unguja | Cheju 42.0 Groundwater FACQ
Mwera 12,0 Stream FAO, FAO(SPFS)*
| Bumbwi sudi 1360 | Groundwater FAO
Mbwango : 78.0 Stream flow FAQ
i Sub-total 268.¢ : N
Total 341.6 N

Source: JICA Study Team *-presently supported _
The types of irrigation systems on the existing schemes vary depending upon the
type of available water sources. In Unguja, the majority of the area is irrigated by
groundwater, even though “water harvesting” is becoming popular. Unguja has
significant reserves of groundwater and surface water is limited to certain seasons.
In contrast, no irrigation by groundwater has been observed in Pemba due to
different topographic and geo-hydrological conditions from Unguja.

In Zanzibar, even rainfed agriculiure can support single cropping intensity, unlike
the mainland, where rainfail is much lower. Therefore, imrigation development
for Zanzibar needs to aim at more than 100% cropping intensity. Makeshift

irrigation like rainwater harvesting to cope with basic needs might not be
necessary in Zanzibar,

- Applicability of irrigation practice varies by natural conditions, sociological

condition and size of the targeted site. Advantages of the possible irrigation
types in Zanzibar are summarized as foliows:

4-4



Canal irvigation Tt highly depends upon availability and stability of

with diversion with mederate investment as far as river | river water. Basically, it is applied for perennial

weir flow is available. O&M is rather easier | flow. Obtaining consent of ather concerned water
| due to water flowing by gravity. users is compulsory.

Canal irrigation High reliability and well warkability ia | It requires higher investment for dam construction,

with dam operation can be given beeause patural | Site suitability for dam construction is much

TeServoir fluctaation of rdver water can be regulated | important, and careful consideration should be
by water storage. given 1o énvironmenial impacl,

Pump irrigation Even highly elevated area is imigable by | Productivity of groundwater is essential for
lifting if pump irrigation is adopted. High | sustaining the scheme operation. IHigh burden in
irrigation efficiency is expectable becavse | O&M is inevitable, and periodic replacement of
of delivering water by conduit, equipment is needed, too.

Watering Basically, it is applied for spotted area | It requires heavy laborious work for farmers.
having an impounding or spring as such. | Reliable water source is necessary otherwise,
High imigation efficiency is realizable by | imigablc term is limited.
farmers’ close efforts, _|

Source: JICA Study Team

In Zanzibar, “pump irrigation” is the most reliable irrigation type as long as
groundwater is continuously exploitable and farmers’ financial viability is ensured. -
“Canal irrigation with diversion weir” can be applied if reliable perennial stream
flow is available, in which case expectable crop intensity would be moderate
because the irrigable arca in a dry season might be limited due to the available
water in the stream. Having the same water source of stream flow, “canal
irrigation with dam reservoir” might be applicable if natural conditions
surrounding the project’s site meet the requirements for the construction of small
dam. For this irfigation type, the present crop intensity under rainfed condition
could be significantly improved depending on the capacity of dam reservoir.

Besides these irrigation types which would be implemented on a scheme basis to a
specified area, watering could be applied by farmers themselves to their
irndividually farmland-plot utilizing small impounding water and spring sources.
Effects of irrigation in Zanzibar are schematically shown by the following
nrigation types:

Schematic Figure for Achievable Crop Intensity by Irrigation Type

Rainfed

[ .

200 %

0% :
Source: JICA Study Tearn
Remarks: It shows adoptable design cropping intensity by irrigation type in Zanzibar
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4.3.2

Problems with Present Irrigation and Drainage

In spite of attempting to improve irrigation development over the past 20 years,

achievement have been lower than expected.

In July 1990, FAO conducted a

joint evaluation survey for the project of “Development of Smallholder Oriented
Irrigated Rice Production”, The survey results related that final development costs
of the project were over US$23,000/ha.  Although the project included not only
construction of an irrigation scheme, but also an institutional building measure

and a pilot/tesearch study, it proved too costly compared with current standards in

economic viability.

In particular, the pump irrigation scheme shows a cost significantly higher than

the common value. Cost for the pump operation in the FAQ project is estimated
at US$330/ha/year assuming lifting discharge of 3.0 Us/ha with lifting head of 35
‘m on average. It would be a heavy burden to farmers, even under nearly an

increase of 200 % in cropping intensity and would be hardly affordable unless

some subsidies were provided.

There are some particular technical problems. Low irrigation efficiency is

sometimes problematic, and additional lining work is required for the
implemented schemes. The FAO’s report mentioned that conveyance efficiency
averaged 50 to 60 % compared to the designed one of 70 %. Lower application

efficiency is also a consequence of cascade flow field by field, Overall water use
efﬁciency could be estimated at 20 to 30 %. . This compares favourably with the
Mainland., however, it should be greater because water in Zanzibar is much more
valuable than on the Mainland. Another technical aspect concerns small dam

construction.  Although some numbers of small dams were constructed in Pemba

2

those do not effectively function because capacities of the dam reservoirs are

extremely small compared with the requirement. This is due to inadequate
topographic conditions of the sites and limitation of capital resources.

In summary, problems and constraints in irrigation development in Zanzibar are

summarized below:

Problems and Constraints in Irrigation Development in Zanzibar

stia

Institutional ~ and | Implementation cost of irrigation This is due fo inexperience and institutional

€CONOMIc 1S5ues schemes was high (In case of FAO inadequacy of irrigation section. o
project, it was reported at Although the complicated and small shape of
118523,000/ha.) schemes requires comparatively high cost,

. there is certain room to be devised.

Financial issue In pump imigation scheme, high pump | Groundwater is only reliable water resources
operation cost is not affordable for the | in  those ateas. Proper subsidy 1is
beneficiaries. compulsory otherwise irigation

development is difficult in those areas.




4.3.3

Technical and
soviological issnes

Adequate irrigation efficiency is not
aftainable,
Proper O & M is nol executed.

It is cansed by not only impervious material
of the canal consimction, bul also weeds’
deep roots and rats-roots, Farmers’ neglectful
water management is  sometimes a
significant canse for high water loss.

Small dams do not function well,

Small dams in Zauzibar were constructed
without rational planning and designing on
the basis of sound estimation for the water
requirement,

Source: Infernal information in the DARI

During the rainy secason, daily rainfall with high intensity occurs frequently.

Drainage is a serious problem in some areas, especially in Pemba, Perimeter
drainage and side slope protection for irrigation scheme development in Pemba is

required.

Land Use

(1) Present Land Use

{(a) General Land Use |

According to the land use data obtained through the mapping project, the
present land use is categorized into eight major land types, namely; forests,
woodland, bushland, grassland, cultivated land, open land, water body and
others. As shown below, the total of forest and woodland occupies about
30% of the total land area of Zanzibar. The cultivated land occupies more
than 50% of the land area that is equivalent to 140,000 ha. = Such a high
percentage of cultivated land is the major difference from the land use of the
Mainland. |

Diséribution of Land Cover in Zanzibar

Forest (15.8%)

11901584 i E)Woodland (14.2%)
: Ay & Bushland (12.3%)
/////// - “7 " RGrassland (12%)
//////’%/ Cultivated Land (52.4%)
. B B Open Land (3.1%)

8 Water Features (0.1%)
Others (1.0%)

Source: National Reconnaissance Level Land Use and Natural Resources

Mapping Project, Final Report 1997
(b) Crop Production

About 40% of the total cultivated land is utilized for export crops such as

cloves, coconut, fruits and spices. Food crops, including cassava, paddy,

sweet potato and bananas account for the remaining 60% of food crops
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gl'own in Zanzibar are. Cassava is the dominant crop but the planted area
has gradually decreased during past 10 years. Rice is the second largest
food crop and the planted area is fluctuating from year to year with slightly
increasing trend.  Sweet potatoes and bananas are also important food crops
as a part of major staples and considerable areas are utilized for these Crops.
The yields of these food crops are generally low due mainly to the

dependence on ramfed agnculture and therefore fluctuate because of
unstable rainfall. -

The cropping paitern varies considerably from district to district. Cassava ‘
dominates the cropping in many of the districts accountmg for as much as

50% of the food crop area in South of Unguja _Land allocated for rice is

generally higher in Pemba. In Unguja, land for rice ﬂuctljates from district

to district.  Land allocated for maize is ge'nerally higher in Unguja.

Crop Production by Region

Mkoani
Chakechake EF
Wele

& Paddy
B Cassave
EBanana
EtYam
F15/Fotate
B Cocoyam
B Meize
EWPeas

- mGreengram
B Sorghum
BGronndnuts

Mcheweni
South £
Central

Westein ST
North-B
Morth-A

I—. Unguia -— r-—Pemba.._‘

0% 0% 0% §0% ’ 80% 100%

Source: Data obtained from Ministry of Agriculture
(c) Livestock and Rangeland

Livestock remains an important economic sub-sector in Zanzibar, and cattle,
goats and chicken are the major types of livestock raised by agricultural
holders. According to the statistics, it is obvious that livestock activities
are important in North region of Pemba. Cattle and chicken are raised
more in Pemba, while goats are raised more in Unguja. Accordmg to the
data based on the aerial photographs taken in 1977, the total grazing land
occuples more than 40 % of the land area in Unguja, while it occupies less
than 20 % in Pemba. Since livestock raising is more active in less grazing

area in Pemba, it can be considered that livestock keeping is more mtegrated
with crop farming there,

(d) Household Characteristics

According to the results obtained from Zanzibar Agricuitural_ Survey (1990)
for different agro-ecological zones of both islands, the parcel size is about
0.15 ha in both islands.  In Unguja, since the number of parcels owned by
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households is less, the total land area occupied by household is tess than 0.5
ha and the area is larger in plantation area than in coral rag area. In Pemba,
‘on the other hand, the area occupied is more than 0.5 ha and is larger in
plantation area. The area allocated for one person is less than 0.1 ha in both
islands. In relation to livestock, each household keeps one cattle beast in the
plaﬁtation area in Unguja and coral rag area in Pemba.

(2) Land Tenure

Land tenure éyétem. strongly affects the crop production and land degradation in
Zanzibar. Categories of land right within the tenure system are shown in the
table below, '

Categories of Land Right within the Tenure System

h
Plantation Zone Shamba Three acre | These plots are distributed by the Government to the
plots {ormer plantation workers and Jandless people,
Inherited This land is properly inherited under the Tslamic and
Land existing law.
Family These plots are inherited lands belonging to several family
Plots members.
Bought . | These are inherited lands, which have been sold by the
Land _|_owner. : :
Konde - Borrowed | These can be used for non-permancat crops and the
- | Land botrower can use the land during his lifetime.
Seasonally | These are conditionally allocated it smalf plots for
: . - | Allocated specified land uses e.g. rice,
Coralline Zone Shifting - Ownership is acquired by clearing a piece of land and
Cultivation utilizing it.

Source: Evaluation of Land Resources in Zanzibar, FAO, 1990

A Shamba farmer is one who owns or has assurance by law for long term
utilization of the fand. He is free to cultivate permanent crops, field perennials or
avnuals on the land. He has the right to allow the Konde farmer to cultivate in
the under-utilized portions of his land. On the other hand, a Konde farmer is
primarily farming on someone else’s land.  He is not allowed to grow permanent
tree crops but allowed to grow annual crops and field perennials. Since all land
basically belongs to the government, many farmers have no interest in
donsewatioh of the land resources, thus resulting in the accelerated erosion of
good soil layers and land degradation. 1t is also subjecting the permanent tree
crops on upper and mid slopes to severe moisture stress.  This is finally reflected
in the gradual decline of yields during the fast decade.

3 Land Resources for Irrigation Development

There are various data on irrigated land and estimated irrigable area in the dry
- season in Zanzibar. Some of these data are shown in the table below.



4.3.4

Irrigated Land and Estimated Irrigable Area in Dry Season

Trrigated Land Use Atlas (1977) 405 0 405
Tand inha | Status of Imigation Development (2001) 300 100 400
_ Ministry of Apriculture (2002) 268 74 342
Eﬁggg}gd Ministry of Agriculturs 2,692 ]%ﬁ; . 2,?;3
. Master Plan by UNDP/FAQ 5,142 1, A

é{fgﬁoﬁ’ Dﬁ LLand Use Plan (1994) 3,000 2,000 5,000
ha ZIDP(199T) ) 2,500 1,250 3,750
Tuventory Survey (2002 ) ) 4,244 590 4,840

Source ; JICA Study Team

. Tt is obvious. that the area already developed for irrigation is quite limited

compared to the anticipated irrigable area. The total estimated irrigable area in
both islands in the dry season is said to be around 4,000 to 5,000 ha according to

~various past siudiés. This was practically confirmed through the current

inventory survey under this Study. Since there is little scope for increasing
agricﬁltural production through expanding the area in Zanzibar, the irrigation
developrent is considered to be one of the very important subjects for the
intensification and improved management of the existing farmland.

F.arming System
(1) Farming Systems

In a baseline survey for the identification of farming systems in Zanzibar, it was
noted that the principal farming system in coral rag areas is shifting cultivation
and free plantations inter-cropped with pereﬁnials and annuals. Permanent
cropping system is further classified into sub-systems based on the ability of
culfivating trees and generating income from tree crop prodﬁction in the following .
manner.

Factors Determining farmiﬁg Systems of Zanzibar

ith
Potential for tree None Low © | Underutilized Utilized
crops cultivation ‘ : :
Constraints Land tenure Ecological factor, | Low yielding No constraints
Competition trees, Recently
between free and | planted trees
food crops

Source: A baseline survey for the idenlification of farming systems in Zanzibar

Farmers grow tree cfops Cincluding cloves, coconuts and fruits usually
intercropped with bananas and cocoyams. As for annuals, rainfed paddy is
cultivated during rainy season, while cowpeas and sweet potatoes are cultivated as
second crop's. Farmers grow cassava on the lighter soils and usually intercropped
with sweet potatoes, maize, cocoyams and vegetables, Most households grow
vegetables such as amaranths, tomatoes, eggplant and chilies on small plots
alinost throughout the year.
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-(2) Land Tenure and Farming Systems

The land use atlas of Zanzibar presents the acreage of each land use category in
cultivated land in relation to the farming system. Cultivation of tree crops
including pure stand tree crops and associations of tree crops or tree crops with
food crops are dominant in both islands, and other confinual rotational crop and
rainfed rice occupy quite substantial aréa of the cultivated and.

As for the relationship between land tenure systems and cultivated crops, tree
crops including clove and coconut are almost exclusively cultivated by Shamba
farms specifically on inherited land. Perennial and annual crops are mainly
cultivated by Konde farms specifically on borrowed land.  Seasonally allocated
lands are mainly utilized for rice and cowpea cultivation. Distribution of land
tenure system is shown as below.

Relationship-between Land Tenure Systems and Cultivated Crops
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Source: A Baseline Survey for the Identification of Farming Systems in Zanzibar

Regarding the distribution o-f land tenure system, Shamba and Konde lands are
almost equally distributed and borrowed land occupies more than 1/3 of total
cultivated land as shown below. '
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Distribution of Lén{l Tenare
E13 -acres-plot (14%)
= Elinherited (16%)
< B Family plot (15%)
1 Purchased (6%)

f B Borrowed {34%)

=
£ Seasonally allocated (6%)

%

& Others (9%)

Source: A Baselive Survey for the Identification of Farming Systems in Zanzibar
(3) Trrigated Agriculture

Farmers have been practicing simple water harvesting on Pemba and in some

small valleys on Unguja for many years. Tt is based on the 60nstructi0n of bunds

to permit rainwater to be collected on the fields during the rainy season. No

canal systems were provided for better utilization of spring water or run-off, The

then Ministry of Agriculture developed a small irrigation scheme on Unguja as |

early as 1955, Limited deveiopment then took place on both main 1slands as
~ shown in the table below.

Doner Funded Activities in Irrigation Secior

1975-1984 © | UNDP Improvement of Rlce Cultivation and Extension in Foo Cmp
Cultivation
1984 FAQ/TCP Technicai Cooperation T
1985-1987 UNDP Developinent of Smallholder Oriented Rice Productlon in Zan::lbar
1985-1987 [ ILO Labour Intensive Special Public Work Progratme
1987-1990 UNDP Smaltholder Otiented Irtigated Rice Production (Phase-2)
' UNDP/FAQ _{ Smaitholder Irrigated Rice Project

Source: Zanzibar Irrigation Development Programme, 1997

Most activities are focused on irrigated rice development. According to the
change of the ratio of irrigated paddy against total paddy for production, planted
area and yield from 1984/85 to 1993/94, the irrigated area for rice production is
only a few percent of the total planted area. - Since the yield is 3 to 4 times higher
than rainfed rice, the production of irrigated rice reaches more than 10% of the
total production as shown below. This fact clearly shows the importance of
irrigation for the future development of agriculture.
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4.3.5

Ratio of Irrigated Paddy against Total Paddy
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Source: Status of Irrigation Development in Zanzibar, 2001 and the ZIDP

- Marketing

(1)  Marketing System

: Marketing_ Channel

There are a variety of marketing systems for food products operating in Zanzibar.
The type of marketing depends on the type of product being sold. There are

different marketing systems for locally produced cereals, imported cereals, and
~ pulses and for products like cassava and bananas. Both middlemen and producers

market cereals and other foodstuffs. The buyers are shopkeepers and petty traders
who travel to purch_a'se the products in the production areas. This also occurs
during shortages or when the crop is out of season. Otherwise, farmers take
produce to the town markets themselves. When this happens, all the marketing
costs and risks are borme by farmers. |

There are different types of distribution systems for crops. Distribution starts from
the farm gate and products are taken to the central wholesale markets where the
produce is auctioned. Produce is then taken to retail markets or directly to the
final consumer. This applies mainly for the cereal rice. However, for bananas and
cassava, petty traders who serve as middlemen, purchase the products from
producers and sell them at retail in semi-open air markets in the townships or vend
th_e products from street to street usually on bicycles.

Facilities

. The xﬁai_n_ agro-industries in Zanzibar are mostly small-scale plants processing the

~ cereal products such as maize, rice, and sorghum. Zanzibar has also two

large-scale industries both dealing with grains: the Zanzibar Milling Corporation
(ZMC) and the Zanzibar Poultry Company (ZAPOCO). The annual capacity of
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ZMC plant is 6,000 tonnes. In addition, there are small-scale feed mills like
Kwahaji Tumbo and Matambuu,

Wholesale Markets .

Currently there is no policy guiding the operatibn of wholesale markets.
Unspeciﬁed numbers of middiemen are involved in acquisition and distribution of
major food crops. There are also no facilities provided at the wholesale markets
for storage and handling. '

Retail Markets

There is similarly no policy guiding the operation of retail markets for agricultural
commodities in Zanzibar. With the approval and license from the -municipal
council, retailers can sell their commodities in the public retail markets or at their
own retail shops. There are similarly no controls and guidelines for the handling
of products in retail markets. Most marketed agricultural commodities are
prepared and packed using local packaging materials such as bags, tengas, polos,
pakacha elc, and then sent to the market for sale. Conventional commercial
fresh produce packaging and storage facilities do not exist in Zanzibar, Most
farmers lack skills and knowledge for post harvest processing, hence substantial
food losses oceur shorily after harvesting due to ineffective handling.

(2) Pricing
Input prices

The MANREC is currently the main supplier of agricultural inputs. These

include fertilizers, chemicals and seeds which are provided at subsidized prices.

Tractor services are also subsidized and Extension services are also freely

provided. There is an emerging private sector mainly non-governmental and

community based organizationé (NGOs and CBOs) involvement in the supply of -
agricultural inputs and some of the above mentioned services. However, their

contribution in providing services and inputs is currently insignificant.

Output prices

Cutput prices for all food crops are free market determined. Market prices are '
often lower than the real cost of production. Retail prices paid by consumers for
the year 2001 are shown in table below.

Fluctuations in Some Staple Food Retail Prices in Zanzibar

T

Monih 12001 o bt
January - 5943 208.33
February 85.82 N/A : 72.12 146.93
March 75.52 N/A 36.21 125.26
April 65.67 N/A N/A 122,24




4.3.6

May 69.65 108.70 NIA 12554
June 74.94 1281 106.38 132.08
July 7011 11575 129.51 136.677
August 6725 100.33 ©63.50 148.78
September 68.88 ] 103,34 63.54 118.63

| October 73.75 136.00 61.87 14942
November 75.75 147.23 | 62.58 192.04

Sowrce: Statistic Bureau of Tanzania (2002

(3) Constraints

The current major problems for smooth market distribution are as follows:

- No regulations or guidelines for collection and distribution of agricultural
produce in marketing system. _

- Selling of produces to intermediate middlemen at cheaper prices due to less
alternative approach to market.

- Unavailable facilities such as packaging and temporary storage, leading to an
unstable pricing system. '

- Lack of agricultural credit facilities, high interest rates and lack of collateral.

- Little use of formal banking system to finance agricultural production, trade
‘and agribusiness. . ' |

- No institution mandated to control the marketing of agricultural commodities.

- Immature services and skills in marketing, particularly in the area of
marketing information and marketing advice.

- Inadequate market information facilities in the Ministry of Trade, Industries
and Marketing.

- Lack of infrastructure like feeder roads and market information.

- No quality control of agricultural commodities and agro-processed products
due to lack of facilities for product inspection.

Institution '

(1) Problems Identified in Recent Programme and Policy

The ZIDP drawn up in 1997 states: “the current operational state of Zanzibar’s

irrigation sector and the rates of irrigation scheme implementation, which are
currently achievable, would suggest that existing institutions are inadequate.
Marginalization, inadequate training of its professionals, inadeguate and
unsupervised professional experience and general under-equipping or
under-resource of the institutions could all be blamed for the inadequate levels of
performance.” Since then, however, the concrete and institutional strengthening
envisage_d has not been achieved. The problem situation has basically remained

- unchanged.

Furthermore, the ASP, February 2000 stéltes: “Since the role of the (then) MALNR
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will be confined to publlc support functions, structural changes aiming at
increasing productivity, developing new technology and producmg new products
will be required. The current institutional structure of the MALNR does not
conform to the demands of the new agriculturai policy. ”

As the two above-mentioned statements are still applicable to the present
institutional setting of the irrigation development, the ZIMP should properly
respond to them.

(2)  Priority Institutional Issues Identified in ZIDP

‘The priority issues identified in the ZIDP have essent.ially remained and are
considered to still be of significant importance They are as fOllOWS‘ :

{a} All irrigating communities should be required to form ‘water users
associations (WUAs) according to the legal framework. _

(b) The extension services will reqmre strengthening, viz. the ability to train
farmets in sound on-farm water management and irrigation scheme
operation and maintenance. o

(¢} Reforming and strengthening of the Irrigation Section of the Ministry of
Agriculture will be necessary. _

(d) Current strengths and weaknesses of private sector consultants, contractors |
and manufaciurers as regards their participation in Zanzibar’s irrigation
development should be evaluated and ‘where necessary trammg programs
designed and imparted. :

(e) Marketing institutions (and infrastructure) shouid be facxhtated and
upgraded in line with other reforms. ,

() A comprehensive review of gender issues as they pertain to the practice of
irrigation farming on Zanzibar should be carried out and any institutional
shortcomings made good. _

(g) Credit needs of jrrigating communities should be assessed, and workable
delivery and recovery mechanisms should be designed.

(h) An institution for monitoring should be estabiished, ideally within the
Irrigation Section but drawing on relevant subject matter specialists from
other sections or Ministries, to monitor the performance of the sector in the
broadest sense. Furthermore, the monitoring unit should be mandated and

~authorized to allow follow-up activities and even sectoral management, at
least in an advisory sense.

(3) Obstacles for Self-Sustainability of Iﬁigatioﬁ Dévelopment

The ZIDP commented on the issue of ownershlp and respon51b111ty regardmg

beneficiaries in irrigation development; “Many schemes are implemented With
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litle internal or National financing and little, if any, community participation or
consultation, in other words, insignificant contributions from the beneficiaries.
Equally, there is often no charge made for the abstraction of irrigation water
supplies. Thus there is very little sense of ownership or responsibility engendered
amongst the benefiting community. As a result, little or no maintenance takes
place and causes dilapidation of the infrastructure. This is then rehabilitated in due
course, agéin with virtually no institutionalization of responsibility.”

(4) Necessary Changes at the National and Policy Levels

The ZIDP states: “Successful transition to seff-management and scheme
sustainability will require more than just a conscientious and well-organized water
user association. Changes will be required at National or poligy level.” “Thus, in
terms of policy, at least five changes have to be made:

(a) The markets for agﬁcultural products should be totally liberalized,

(b) Farmers should be given more options as regards their cropping Systems,

(c) More deVeloprhent activities and hence responsibility should be devolved to
_fhé communities,

(d) Reasonable charges should be levied through the WUAs for the use of
irrigation water, and, _

(e) Land tenure conditions should be redefined to increase a farmer’s sense of

‘ security.”
4.3.7 Organization

(1) Overall Organizational Structure for Irrigation Development

Simplified Organogram of Central and
L . . Lecal Governments relevant to Irrigation
~for irrigation development in Zanzibar Farming

The administrative organization structure

involves both national and local levels. Ministry of Agriculture, Natural Resourees,
I ., . Environment 2nd Cooperatives (MANREC)
The local level has a hierarchical

. . e [sionat Leva Cormuission of Agriculture, Ressarch and
three-tier structure: regional, district and Extension (CARE)
village levels ~whereas - the Central bivision “Z‘ﬁ’};ﬁ‘;‘g‘ﬁ;fﬂﬁ““*““]

Government functionally covers and : =l

supervisgs .a_ll of the levels? i.e. from the Regins iz Dvsopret Ot
centraf to village levels. —

District Agriculfural Development Officer
(PADQO)

(2) National Level _ ' Subject Mater Specidis

District Irrigation Oficer
District Extension Offices

The Commission of Agriculture, Research

- |
lirigation Development Scheres

and EXtCHSiOH (CAR.E) is 'HOW Eﬂmi’l Extension Officer, [erigation Technician

rrigaters” Group

_reéponsiblg for all matters pertaining to I—— = -I

irrigation developme'nt, through the
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Division of Agriculture, Rice Cultivation and Inputs Supply (DARI). The
responsibility for Zanzibar irrigation development is vested in the assistant Head
of Division. According to the ZIDP, unlike the situation of the Mainland, poor
coordination of activities within the irrigation sector has not been identified as a
significant constraint. Four possible reasons were cited. First, the areas involved
are small. Secondly, the two islands are rather discrete units in themselves. Thirdly,
the pace of irrigation development has been exiremely slow. Fourthly, only two
main donors (FAO and UNDP) have driven activities in the sector,

However, two potential problems are pointed out in the ZIDP,

- Uncoordinated donor activities could result in the introduction of different
levels of irrigation technology at different locations, thereby leading to
confusion and unnecessary strengthening requirements from the extension
services,

- Poor coordination of the sector could also result in compeﬁtion between
smallholder schemes and private sector commercial farms.

Division of Agriculture, Rice Cultivation and Toputs Supply

Head .
Division of Agriculture, Rice Cultivation
and Ioputis {1}
Assistant Head of Division
(Imgation) (1) |
I I [ ;
Head Head Adininistrative and Head
Agr. Mechanization Seed Production and Personnel Officer Enginesring Section
Section (T3, 87) Input Supply (T2} {s1) Land and Water (T2)
Regional District Input Personrel Clerk Land Development Mechanical
Mechanization Coordination -+ (817 - and Construction Engiesring
(T1, 552) (TL, 54 (T3,57) (Pumps &
1 BfHoles)
T — Cashier (11, $26)
Sved Farms (52) B _
(15,811 —dl Site hrigaticn
M} Technicians
— Secretariat and (T12, 815)
Seed Stores Typing Pool —
52) — 89

Remarks: Number in the Parenthesis is number of the staff (T: Technical staff, S: Supporting staff)

3) Local Level

At the regional level, the Regional Agricultural' Deveidpment Office (RADO)
supervises and coordinates the activities of District Agricultural Development
Offices (DADOs). Only the DADO has technical staff, i.e, subject matter
specialists, who supervise and assist the irfigation schemes directly. At the district
level, the District Couneil is elected by general election and is responsible for
~supervising and auditing the District Administrative Offices, including the
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DADO.
(4) Present Performance of Governmental Orgagizations

The next table shows the present performance and strengthening priority of roles
and functions undertaken by the governmental organizations pertaining to
irrigation. development. The roles and functions are based on the report “the
Division of Responsibilities of the Roles and Functions of the Agricultural Sector
among the Ministry of Agriculture and Food Security, Ministry of Co-Operatives
and Marketing, Ministry of Water and Livestock Development, President’s Office
- Regional Administration and Local Governments, June 20017, and have been
adjusted for the situation in Zanzibar.

As for the present performance, only two roles are rated as “Good”. One is that of
the MANREC, to formulate and review policy, laws, procedures, regulations and
guidelines on irrigation farming. The other is the role of the CARE to supervise
the preparation of irrigation farming projects before they are implemented. The
- rematned majority of the roles and functions are rated as “Tair” or “Poor”.

According to the table, the DARI, the RADO and the DADO have relatively
higher priority than the other organizations for institutional strengthening. The
DARI generally needs to strengthen its supervision function through establishing
evaluation criteria for irrigation projects and preparing guidelines for formation of
irrigators’ groups. The RADO basically needs strengthening of its coordination
function with relevant organizations at regional level. The DADO needs to
strengthen, in parficular, its implementation capability of irrigation farming
technically and institutionally and, moreover, farmer mobilization through
participatory approach.



Present Performance and Priority of Strengthening of Roles and Functions

To formulate and review policy, laws, procedures, regulations and guidelines Good Hiat
on irrigation farming. 2o
MANREC — - - - -
To mobilize and give advice to farmers and livestock keepers on rain water .
b . Poor Medium
harvesting.
: X ise 1 aration of irrigation farmi jects before © :
CARE o :10 supervise in the preparation of irrigation farming projects before they ar Good Medium
(Commission of implemented.
Agriowture, [T : : . . -
Research & To receive, coordinate and prepare reporis on irrigation farming and 1o give . ,
- . - Fair High
Baxtension) guidance needed, :
€ {To interpret and give advice on the policy of irrigation farming. Poor High
f' |To invesligate and identify arcas suitable for irrigation farming. Fair Medium
g §To set criteria for sound/appropriate irrigation projects. Poor High
(Division of _h_ To coordinate and evaluate irvigation schemes. Fair Medium
Agieddture, Rice | T'o prepare gnidelines for the formation of groups that intend to use water for .
Cultivationand [ 1 1, pa &?m fa%min group Poor High
nputs) £ £
J |To coordinate identification of suitable land for irrigation farming, Fair Medium
k [To give advice on how to undertake evaluation of irrigation procedures. Poor High
1 §Te give advice on irrigation procedures, ' B Fair Medivm
RADO a | To coordinate the use of resources in irrigation areas, Poor High
(Regicant ] |
Agricaleyltural To coordinate projects that promole irmigation farming through c'ooperation—‘ :
! Office . i
Deve qnnam )| b with MANREC (DART) ) Poor . High
& (To implement policy of irtigation farming. Poor High .
b I To investigate and specify areas suitable for irrigation farming. Fair Medinm
¢ | To evaluate irrigation projects. Poor Medium
d I To ensure that irrgation techniques and practices are properly carried out. Fair Medivm
e [To ascertain the proper use of resources in irmgation areas. Poor Medium
DADO £ To involve non-governmental organizations and donors in planning and Poor High
(District execution of irrigation projects. !
Agriculeultural g 1To supervise the consiruction of irrigation farming. Fair Medium
Development {- - e
Office) ﬂ To give advice to the people on imrigation farming. Fair High
. |To mobilize and advice farmers on formation and management of water . .
i Fair Medium
users associalions.
1 |To prepare reports on the progress of irrigation farming. _ Fair Medium
k {To maintain resources that sustain irrigation schemes in general. Fair High
1 To mobilize farmers to coniribute resources in the planning and Poor High
implementation of irrigation projects.

Source: Modified [nformation by the JICA Sfudy Team from the Division of Responsibilities of the Roles and Functions of the Agricultural Sector
amang the Ministry of Agriculture and Food Security, Ministry of Ca-Operatives and Marketing, Ministry of Water and Livestock Development,
President’s Office - Regional Administration and Local Governments, June 2001

Remiarks: The present performance and priority are evaluated by the JICA Study Team based on the heoring from MANREC. Grades used are
“Good", "Fair”, "Poor™ and "High®, "Medium®, "Low" respectively.




4.4

Present Situations of Inventorized Schemes
(1) Inventory survey

The inventory survey of the irrigation schemes was carried out in order to
understand the present situation and proposed plan of irrigation schemes including
location, history, irrigation and drainage, agriculture and land use, farmers’
supporting system, farmers’ organization, operation and maintenance, and

~ environment. The schemes to be inventorized were selected by the MANREC.

The inventorized schemes total 57, covering existing irrigated area of some 342 ha,
and 8,521 ha of potential irrigable area in both the Unguja and Pemba as follows:

Inventorized Schemes

Unguja : 18 268 6,629
North "6 - - 2,468
South : 9 : 54 2.512
Urban West 3 214 733 |

Pemba 39 2N 74 1,892
North 18 68 707
South : 21 G 1,185

Total : 57 342 8,521

Source: Inventory survey conducted by ZIMP

The general features of the inventorized schemes are summarized below and more
detail is given in Table 4.4.1 and Appendix A. Locations are shown in Figures
44.1and 442,

(2) Classification of inventorized schemes

According to the type of irrigation, the inventorized schemes are classified into

 three categories, namely, gravity type by small dams, gravity type by diversion

weir, and pump by groundwater, as shown below.

Classification of Inventorized Schemes by Type of Irrigation

vity by Dam 4
Gravity by Diversion weir | 5
Pump by Groundwater _ 9
Sub-total 18
Pemba Gravity by Dam - 39
_Gravily by Diversion weir - - .
Pump by Groundwater - Co-
Sub-total 39 1,892
Zanzibar Gravity by Dam 43 : 3,092 4
" Total - | Gravity by Diversion weir - 5 505
Pump by Groundwater 9 4924
Total ~ 57 8,521

Source: Inventory survey conducted by ZIMP
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Surface water is the main water resource of irrigation schemes in Zanzibar,
especially in Pemba. However, some 75 % of potential areas in Unguja. are
expected to be fed by groundwater. '

Out of the 57 schemes, 32 have a potential area of less than 50 ha, with a total
potential area of 750 ha. The irrigation schemes are categorized by size of
irrigation area as shown below.

Classification of Inventorized Schemes by Size of Potentiat Area

Ypeo
Unguja _.‘S_ma]l~scaitl:1 (Less than 50 ha)

Medinm-scale (50 —200 ha)
Large -scale (More than 200 ha) 12 : . 6,242
Sub-tolal ' 18 - 6,629

- Pemba Small-scale (Less than 50 ha) 29 © 704 .

Medivm-scale (50 -200ha) . 9 : 641
:_!_-apgc ~scale (More than 200 ha) 1 1 : 547
Sub-total 39 1,892
Zanzibar | Small-scale (Less than 50 ha) 12 750
Total | Medinm-scale (50 — 200 ha) T : "9Rn
' Large -scule (More than 200 ha) | 13 6,789
“Total 57 8,521

Source: Inventory survey conducted by ZIMP

Nine existing irrigation schemes with an area of some 340 ha in opération are able
to be extended to about 2,100 ha by rehabilitating or improving such irrigation
facilities as diversion weit, pump, and irrigation canal. Some 4,000 ha of rainfed

area has the potential for future new irrigation schemes.

Classification of Inventorized Schemes by Proposed Works

| Rehabilitation of Existing Scheme -4 1,890
| Restoralion of Abandoned Scheme 4 1,668
| Newly Proposed Scheme 10 B 3,071
Sub-total 18 0,629
Pemba | Rehabilitation of Existing Scheme 3 254
| Restoration of Abandoned Scherne 6 173
| Newly Proposed Scheme 28 865
Sub-fotal 39 : 1,892
Zanzibar | Rehabilitation of Existing Scheme 9 1 2,144
Total Restoration of Abandoned Scheme | - 10 | 2,441
| Newly Proposed Scheme 38 3,936
| Total 57 . 8,521

Source: Inventory survey conducted by ZIMP

Rehabilitation {or improvement) of the irrigation canals is c_arriéd out by
providing pastial lining and diversion structures. The i.nvento'ry survey also
indicated that most of the pump irrigation schemes are constrained by shortage of
funding for the scheme operation and repairs to pumps .

The results of scheme classification are summarized as follows:
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4.5
4.5.1

4,5.2

Classification of Inventorized Schemes with Potential Area

Rehabilitation | Dam 140 1 1 - - 51 254
ffmprovernent | Diversion weir I 12 1 - - 2 132
of Ixisting TPump - - - - 211,758 2 | 1,758
Schemes Sub-total 5| 152 2| 234 2| 1,758 9| 2,144
Restoration of | Dam 2 4 ) 3 180 3| 1,197 8] 1,423
Abandoned Diversion weir - - - - - N
Schemes Pump - - 11 Ii68 ! 850 21 1,018
| Sub-total 21 46 4 | 348 4120471 10| 2441
Proposed | Dam 23] 518 si 3a7| 2| sso 30| 1415
New Diversion weir 1 20 1 53 | 300 3 373
Schemes Pump I 14 - - 412134 512,148
Sub-total 25 552 6 400 712984 38| 3,936

Total Dam : 29 704 9 641 511,747 43 | 3,092
Diversion weit 20 321 2] 173 1| 300 5| 505

Pump 1 14 1] 1es 114742 9 | 4,924

Total 32 750 12 082 13 | 6,789 57 { 8,521

Source: Inventory survey conducted by ZIMP

Irrigation Development Level

Need for Benchmarking of Irrigation Development Level

Available options for irrigation in Zanzibar are limited, as are alternatives in the
level of irrigation development. However, knowledge on optimum irrigation
development levels and suitable irrigation modality are indispensable for the
success of irrigation development. Irrigation development in Zanzibar to date has
been undertaken without sufficient guidelines and understanding of the
appropriate urigation development level. The Study has considered the need for

- knowledge on irrigation development level and irrigation modality.

Although there are not many irrigation schemes implemented so far in Zanzibar,
there are significant differences in technical aspects among the implemented
schemes even after considering variation in regional conditions. Allowing such
variability' in irrigation development levels may bring about; (i) ineffective
utilization of limited respurces appl'ied to irrigation development, (ii) complaints
from farmers concerned about their low-performing schemes, (iii) confusion in
expansion of model effects to other areas, and (iv) complexity in supervising and
monitoring itrigation schemes together with others which are under different
development levels.

Concept of Irrigation Development Level
Some aspects of the irrigation development level include options. For example,
features such as dam type (earth fill or concrete), and dimensions of dam height
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and length, Conversely there are no other choices in water resource selection if
available water is scarce.

In Zanzibar, four irrigation types are proposed in general, namely, pump irrigation,
canal irrigation with dam reservoir, canal irrigation with intake weir, and watering.
In considering the advantages of each irrigation type, they can be ordered in terms
of expectable benefits, required initial costs and required post-construction cost as

follows:

Relation of Three Factors by Irrigation Type

Canal brigation with Low - Medium Medium Medium
intake weir

‘Canal imigation with Medium - High High Medium
dam reservoir

Pump irigation High Medium High
Watering Low Low Medium - High

Source: JICA Study Team

These situations could be characteristically shown in two-axis graph of costs in
hardware aspect and costs in software aspect as shown below;

|
O
=
[TI=]
88
% g Groundwater
= R
:g o \\'\EQ\ wp Ierigation

o

“ Corp Intensity = 100%

*” Rainwater
harvesting

Costs in Software
Source: JICA Study Team (Poossts &nsw\z?iron Cost)

Irrigation type is selected predominantly according to the scheme’s site condition.
In the case of canal irrigation utilizing surface water, some ranges of irrigation
development level are selectable within the scope of canal irrigation system.
Even for pump irrigation type, development levels in efficiency performance or
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4.6

operational life of equipment etc are also selectable.  Guidelines on these matters
will be given in Clause 6.4.

International Relationship in Irrigation Development

Foreign assistance has remained stagnant because of lack of assistance by many
bilateral donors during 1995 — 2000. This has had a significant adverse impact on
economic and social indicators. According to the Common Country Assessment
for Zanzibar (United Nations, July 2001), project implementation at the grassroots
levels was halted by lack of assistance from bilateral donors assisting in health,
water and education, malaria control, sanitation etc. — affecting negatively the
delivery of services which are beneficial to the majority poor. Zanzibar continued
fo get some aid from the Gulf states, UN agencies, and ADB and some other
donors. As the country’s stability recovered in mid-October 2001, foreign
assistance increased sharply as indicated in the table below. It réached roughly
US$10 million in 2000 and 2001 and it is expected to increase further with the
resumption of political and social stability, and successful conclusion of the ZPRP.
It is apparent that many donors have started to show keen interests in supporting |
Zanzibar’s economic recovery plan.

External Development Assistance . (unit: US$ million)

Multilateral 6315

Bilateral 1.014 13.8 1348 20.6 1.388 338 3.214 29.9 3473 35.9
Total 7.329 100 6.528 100 4.105 100 | 10737 100 9.660 100

Loans 2.605 35.5 2.605 39.9 2.078 50.6 6.186 576 4.981 51.6_‘

Grants 4.724 64.5 3.922 601 2.028 49 4 4.551 42.4 4.680 48.4
Total 7.329 160 6.528 100 4.105 108 10.737 100 9.660 100

4.5% Subvention 7.600 3.600 5.200 13.100 8.600

Source: ZPRP Background Paper

Following a 1996/97 agreement with the Union Government, 4.5% of general
program aid to the Union Government (bilateral and multilateral) 1s provided as a
subvention to the GOZ.

On-going projects with foreign assistance in Zanzibar are as follows:



On-going Projects

N ] an/Gia
1 [ Special Propramme for Food Security a0 US$347,000-
2 | Coconut Research Programme GTZ, Govt. of Germany | DMA40,000 (@),
: Toh. 16.32 milkion (L),
Tsh.23.3 million (Local)

3 | Livestock Development Project Intern’! Atomic Erergy { US$ 320.3 thousand (),
- Agency ' Tsh. 263.0 million (L),

; ' - | Tgh. 14.0 mitlion (Local)

4 | National Agricultural Extension | DA US$ 2,474 thousand (@),

Programme Phase IT : - Tsh. 2,028.7 million (L),

. Tsh, 25.0 million {Local)
5 | Programme for Plant Protection and | FAO, ASAREC, ICIPE 1J8$ 182 thousand (G),

Produce Inspection Tsh. 78.1 million (L),
' - Tsh. 35.1 million (Local}
6 | Coordination for Natwral Resources | Ford Foundation, US§ 552.0 thousand (G),
Supervision : Foundation of Govi. of | Tsh. 452.6 million (L),
' Austria through CARE, | Tsh. 80.0 million (Local)
GEF, Macarthur Fund, _ : :
Mac Night Fund
7 | Feasibility Study for Agriculture Sector | BADEA US$ 200.0 thowsand (G),
Development Ish. 164.0 million (L),

; Tsh. 25.0 million {Local)
Source: Annual Development Plan Book I Ministry of Finanee and Economics :

Out of the seven on-going projects }isted above, only one project includes
irrigation as its project components. Special Programme for Food Security with
ﬁnahcial assistance of US$347,000 (Grant) of FAO includes impri)\?ément of
several irrigation schemes, although it will be completed by 2002. For this project,
the government is assumed to provide government staff 'to_r supefvise the work, and
the farmers are assumed to provide a substantial contribution towards the cost of
construction works by providing the labor associated with the development of
irrigation infrastructure such as headworks, canals, drains and non-removable
equipment (buried pipes, pump houses, etc.) and some materials (sahd, stones efc.).
Also, the costs of some irrigation devices such as pumps are expected to be
reimbursed by farmers through an appropriate financial arrangement. |

The government has recognized non-gdvemmen; organizations (NGOs) as
' potenfial partners for the significant roles they can play in the provision of
knowledge and mobilization of resources at the grass roots level. In 1995 the
government enacted a law for the registration of NGOs and many small NGOs
and community based organizations (CBOs) are emerging in Zanzibar, According
to an Agriculture Sector Review prepared with a_ssistahce of FAO (June 1999), a
total of 99 NGOs have been registered, although the review also points out that
most of the agricultural related NGOs are dormant. Currently there is only one
prdject underway in the agriculiure sector, Coordination for Natural Resources
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4.7

Supervision, for which participating NGOs are Ford Foundation, CARE
International Tanzania, Macarthur Fund, and Mac Night Fund. There are no
irrigation projects underway with the support of NGO.

Environment

Zanzibar faces serious environmental problems, some of which are summarized as

follows: ' '

Negative Impact

- Overuse of water by upstream beneficiaries to detriment of downstream
beneficiaries, leading to loss of income and quality of life for downstream
beneficiaries and finally accelerating over grazing and wide spread land
degradation. -

- Overuse of water leading to falling replenishment of groundwater reserves.

- Local flooding due to poor water control/management.

- Soil erosion leading to loss of soil cover

- Water-born diseases such as Bilharzia and Malaria., .

- Increased use of fertilizer and pesticides resulting in negative impact to
environment

- Deforestation for reclamation of new farming land.

Positive Impact _

- Creation of cattle’ grazing during periods when there are not many alternatives
using end points of drains. . | ' '

- Creation of an incentive for highly beneficial soil and water conservation
practices through irrigation ' _

- Reduction of damage to downstream and upstream cultivation areas, health

 risks assomated with flooding and soil erosion by flood alleviation.

Inevﬁably, it is hkely that any intervention that increases or changes the utilization
of water in a system will bring about an impact to the environment. It is therefore
important that the government adheres strictly to its policy of addressing
environmental issues for any irrigation development. Similarly, the potential for
conflict on water use especially for upstream and downstream beneficiaries
requires careful management. Water conflicts must be monitored between the
agriculturzil sector and other sectors, such as drinking water. The government
needs to provide a proper approach to cope with such water conflicts on time from
the viewpoint of appropriate rive_r'basin management.
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CHAPTER 5 POTENTIAL AREA FOR IRRIGATION DEVELOPMENT

(zeneral

Zanzibar has ample water resources. However, usable water for irrigation

development is restricted mainly due to the ephemeral characteristic of flow

regime and topographic cohditions Limited land resources also affect irrigation

~ development., With emphasis on these two issues, potential areas for 1mgat10n

development have been examined based on the results of the inventory survey for

 irrigation schemes, and a review of a existing soil survey.

Availablé _Water Resdurces

Hydrological EnViron'me_nt

(1) Surface Water

~ River discharge has been observed since 1997 and recorded for eight major river

basins in Unguja.

- regime:

Salient Featares in Flow Réginie in Unguja

The limited discharge data gives the following features in flow

Mwera 28.0 200 - 1.70 Pokezi** Muwera, Mtwango
Kipange 15.0 9.0 1.67 Indian Ocean Kipange
Mwanakombo 10.0 9.2 1.78 Indian Ocean Chechle/Mahonda
Zingwe-zingwe 9.0 25.5 0.77 Indian Ocean e
Bwabwaja 3.6 6.0 1.33 Pokezi Chaani
Mawe 4.5 5.3 1.07 Pokezi Kibokwa
Kinyasini 16 9.7 1.10 Pokezi Mgambo
| Pange eni . 86 23.0 1.07 Pokezi Pangeni
' Average 1.31 i

Source Report on Surface Water Availability in Unguja, by the MALNR, June 1999
*:  Catchinent area is not at'ways covered full calchment, but it is area ai the sife of ihe
_ observation. '
LA “Pokez: means Slow into coral limestone, not into Ina’:an Oceant. -

Almost a_]l the rivers in Unguja have several ﬂoods with peak discharge in a short

time in the rainy season, but have low or no discharge in the dry season.

- Averaged anaual spe'ciﬁc discharge is estimated at 1.31 m’/sec/100km?, which

~ appears high as it is ﬁve times that of the Mainland. Catchment areas are very

small.

Althohgh no periodic obsenfation of flow discharge has been carried out in Pemba,

it appears that the river regime is similar with that in Unguja ]udgmg from

' "meteorologlcal and topographlc conditions. Rwers in Pembd mostly form small
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valleys with more complicated topographical features, so that perennial currents
with delicate or intermittent flow are more likely that at Unguija. '

(3) Hydrogeology

. Unguja and Pemba islands are parts of the ancient Miocene Rufiji/Ruvu river delta,

comprising a 2,560 m section of rhythmic sediments, and mainly marls, clays and

“clayey sands. Unguja is a complex junction of four blocks with evidence of past

artesian leakage with ferruginous and siliceous cements, and anhydrite deposits
over most of eastern Unguja. Unguja still retains extensions of Mainland
structures, mainly prior stream systems. Pemba is a simple fanit block and rose
higher than Unguja. It is thus composed of lower stratigraphic rocks, which do not

“continue over the entire island. The topography of Pemba is separated info distinct

landforms, which are directly refated to the underlying geologic conditions.

General'ly, all the Unguja and Pemba strata have aquifer potential to a greater or
lesser extent, having measurable permeability and porosity. The extent of
aquifers reflects hydrogeologic and topographic characteristics. In Unguja,

quaternary aqu‘ers (Q1, Q2 and Qu) with proper storativity extend over more than
100 km’, and other Lower Miocene aquifers (M; and M), which have lower
storativity, also extend over about 370 km®.

In Pemba, the quaternary aquifer does not exisf, but an aquifer of elevated country
rock area, similar to the Miocene M3 extends over about 650 km®>.  The aquifer is
extremely friable, and running sands are problematic.

Previous Studies on Assessment of Water Resources Potential

The comprehensive water résources potential assessment Study, the Zanzibér
Water Resources Development Project (ZWRDP), was carried out in 1994. The
study results presented a water resources management strategy for Zanzibar
including water resources utilization and constraints for development. Tt is stili
effective and useful for preparing the master plan. |

Macroscopic Water Balance in Zanzibar

Macroscopic water balance based upon annual hydrological cycle was studied for
both jslands by referring to the related information as mentioned in Appendix D.
According to the study results, around 307 MCM of groundwater would be
exploitable and 70 MCM of river discharge would be utilizable at ma_i(imum.
The forecasted water demand in the year 2015 in Unguja is $7 MCM fo be
supplied by groundwater, and can be meg judging from high quantitative potenﬁal
of groundwater.  Furthermore, .éu’r_face ‘water is still usable for irrigation
development if topographic condition allows.

3-2
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For Pemba, around 43 MCM of groundwater would be exploitable and 717 MCM
of surface discharge would be utilizable at maximum according to the water
balance study. Water demands for the year 2015 were forecasted at 11 MCM

‘excluding iﬂ‘igatibn purposes, which could be supplied by groundwater in Pemba,

Irrigation water would be supplied from surface water, In Pemba, the potential
of water resources for irrigation is not critical in quantity as far as the water
balance study concerns.

The overall hydrological cycle of the both islands at the year 2002 is
schematically shown as follows: '

Hydrolagical Cycle

Evapo-transpiration
974.6 MCM (40.0%)
TR : B

+ Water Use (Domestic =
5 water, irrigation) 33, 0gkiatn
‘: » AMCM (1.3 25)

Evapo-transpiration

610.0 MCM (40.0%)
: '.....ﬁL-.....-.--.
] +  Water Use (Domestic

i water, irrigation) 8.2
MCM (0.6 %)

»

Tannaonsma

u
.
"
-
“
+

Janne
Tagana

rEssypescasaqanaas ) .llliﬂillilelll'

Groundivater recharge 388.7 MCM (24.0 %)} ‘ Groundwater recharge 117.7 MCM (7.7 ‘)’)]

Source: JICA Study Team

Preliminary Estimate on Reservoir Volume

The inventory survey shows that there are 44 reservoir type irrigation schemes
consisting of 4 schemes for Unguja and 40 schemes for Pemba. These reservoir
type irrigation schemes were initially examined using the topographic maps of
scale of 1 to 10,000, by the staff of MANREC. As a result, 40 schemes consisting
of 3 schemes for Unguja and 37 schemes for Pemba, were confirmed, and

- remaining 4 schemes were not identified as suitable for dam construction.

The preliminary study shows that in Pemba, total reservoir capacity of 37 dams
was estimated at 6.81 MCM, and in Unguja, that of 3 dams was estimated at 2.29
MCM. The reservoir capacity of each scheme confirmed is tabulated below:



5.3
5.3.1

Preliminarily Estimated Reserveir Capacity

: chi 1

Unguja . ) (17 Kinyakuzi ' 333
(1) __Kibokwa 100 (18) Dobi 133
(2) Kipange 2,170 | (19) Miemele | 417
(3)_ Chaani 20 (20) Mlemele 2 333

Sub-toal 2.290 (21) Kawamavi - 433
Pemba - {22) Mabieni 200
(1) Matangalwani - 8¢ (23) Tibirinzi : 76
(2} Bule 240 (24) Giriama 150
(3) Mshashani 167 (25) Masingini 90
(1) Kwalemponal - 100 {26) Mchangapwaga 83
(5) Kwalempona 2 50 (21 Kwamachigi 87
(6) Kwalempona 3 83 (28) Maumbwini 80
{7} Manpwena 67 (29} Egeant 50
(8)  Mipopooni 1 133 (30} Kimbuni 117
(9) Mipopooni 2 83 (31) Mizingani 70
{10) Mipopooni 3 150 (32) Kwamkoba 1 100
{11) Chwaka - 250 (33) Kwamkoba 2 367
(12) Mgwiya - 367 {34) Saninga : 233
(13) Tungamaa ' 217 (35) Makwararani 350
(14) Mileten, 100 (36) Mactwe 333
(15) Kinyasin 100 (37) Makunge 283
(16} Kwapweza ~ 300 Sub-total 6,806

Source: Analyzed results by the DART

It is noted that these reservoir capacities are studied only from topbgraphic
conditions because of the absence of geological data, therefore they are subject to
modifications due to geological conditions. '

Land Resources Potential

Seil Classification

In Unguja, there are five main soil categoriés called Mchanga, Kinongo, Uwanda,
Maweni and Kinamo. Maweni soil is located in the coralline reef limestone that
forms the extensive eastern and southern portion of the island. This soil covers
more than 40% of arable land and supports traditional shifting 'qultivation.
Mchanga soil is found on the western part of the island covering 20% of land area.
This soil is suitable for both tree and annual crops. Uwanda soil forms the
interface between the plantation area and coral reef zones covering 17% of the

‘area. This soil is generally open grass area for unimproved grazing. Kinongo

soil is the most fertile in the island and provides high potential for food crop
production. Konamo. soil covers only 5% of the land area and is found in the
north and small patches in Cheju and Muyuni. This soil is suitable for rice
cultivation. '

In Pemba, there are also five main soil categories called Bopwe, Utasi, Mtiﬁltiﬁ.l,
Kinako and Makaani. Bopwe soil occupies 26% of the land area mainly in the

5.4
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western coast of the island. This soil is remarkably fertile and suitable for tree
crops, annual crops and cloves. Mitifutifu soil occupies 29% of the land arca
mainly in the north and south coastal area, This is deep sandy soil and supports

“only coconut and short rooted crops.  Makaani soil is found in the coral rag areas
.of the eastern coast covering 17% of the land area. Utasi soil is found on the

plateau of northeastern areas and Semi Utasi soils is in the east of Utasi plateau.
Both soils support tree crops.  Kinoko soil covers only 9% of the land area and is
suitable for rice growing.

Land Classiﬁcation

Panchromatic aerial photographs at a scale of 1:20,000 and flown during the

period of August and Qctober 1977, were stereoscopically 'ana]yzed together with
ground correction to develop a comprehensive physiographic legend based on
landforms and geomorphology for both islands. A map of the physiography has
accordingly been prepared with land unit as the mapping unit of which the
detéiled description is available in the report of “Evaluation of Land Resources in
Zanzibar”. Land unit is an area fairly 'homogenous in terms of physiography and
parent materials, and is characterized by a particular soil dlstnbunon as specified
by soil association. '

Land Suitability Classification

T_he land suitability classification was carried out according to the FAQ Soil

‘Bulletin by applying the guidelines for land evaluation of rainfed agriculture.

Since two farming systems (Shamba and Konde) are carried out on the same piece
of land, the land suitability classification is needed for specified land utilization

types.
The land suitability for major crops occusring within respective land utilization
types was classified for each land unit in both islands. - The results are shown in

land evaluation and suitability classification maps for both Unguja and Pemba
islands aitached to the report of “Evaluation of Land Resources in Zanzibar”.

Land Resources Potential

Beside the fand evaluation and land suitability classification of both islands
carried out as a part of technical cooperation programme by FAO as mentioned
above, several soil project studies of specific areas were carried out.

Under the detalled soil survey for 1rr1gated rice, for example, the detalled soil and

-~ soil suitability map was prepared based on the soil profile description and the

resulis of laboratory analysis. - Soil suitability for irrigated rice was classified into
four classes under this Study.
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Based on these and further investigations, a National Land Use Plan for Zanzibar
was produced by the Zanzibar Commission for Land and Environment under
financial assistance from Finnish Government. In this plan, the agricultural land
was classified into three categories according to the suitability for cultivation.
Policies on protection of agricultural land, integration of cfop farming with
forestry and intensification of crop production are described with strategies and
recommendations. The suitable areas for sugar cane, rainfed rice, irrigated rice,
tree crops & associations and ranch areas are also specified in this plan.  Since
most of the candidate land use schemes are located in the suitable area of irrigated

and/or rainfed rice, the ZIMP can be closely related to the Land Use Plan.
Potential Area for Irrigation Development

The Inventory Survey shows the 57 irrigation schemes consisting of 17 schemes
for Unguja and 40 schemes for Pemba. Judging from the topographic conditions,
usable water resources, potential land resources and other past study fepérts, these
schemes (with a total potential area estimated at 8,521 ha), are considered to
provide the maximum potential area for irrigation development in Zanzibar.
Features of 57 irrigation schemes are summarized as follows, and their locations

are given in Figures 4.4.1 and 4.4.2:

Potential Area for Irrigation Development

Unguja

Chaani Surface Water 250 250 | Koani Surface Water 20 20
Kibokwa Surface Water 230 250 | Mchang: Surface Water 300 200
Kifombero Groundwater 850 373 | Mwera Surface Water 12 12
Kipange Surface Water 400 400 | Ubago Groundwater 14 14
Mahonda Surface Water 300 150 | Mtende Groundwater 330 1635
Upenja Groundwaler 418 - 314 | Moyuni Groundwater 586 293
Bambi Groundwater 168 168 | Bumbwi sudi Groundwater 560 450
Cheju Groundwvater 1,198 479 | Mtwange Surface Water 120 120
Ksima Groundwater 800 560 | Tomondo Surface Water 33 27
Sub-total 4,634 2,944 1,995 1,301

Total of Unguija 6,628 4,244 |

Pemba

Bule Surface Water 12 12 | Kwamavi Surface Water 22 22
Chwaka Surface Water 17 17 | Kwapwsza Surface Water 62 27
Kinyakuzi Surface Water 40 30 | Mabieni Surface Water 35 18
Kinyasini Surface Water 23 2 | Mlemele Surfzce Water 73 68
Makwararani $urface Water 114 31 | Npue Surface Water 5 -
Matangatwani Surface Water 19 7 | Tibirinzi - Surface Water 25 7
Mgongombe Surface Water 4] - | Donge Manyiga | Surface Water 19 7
Mshashani Surface Water 25 15 | Egeani Surface Water i2 5
Mwanasoza Surface Waler 32 10 | Girlama Surface Water 33 14
Negiwa Surface Water 76 33 | Kiguni Surface Water 16 B
Saninga Surface Water L 38 21 | Kimbuni Surface Water 21 1}
Gando Surface Water 24 g | Kwamachigi Surface Water 51 g




Kwalempona | Surface Water 53 14 [ Kwamkoba Surface Water 923 42
Mangwena Surface Water 29 6 | Machigini Surface Water 47 17
Mipopooni Surface Water 65 20 | Makunge Surface Water 34 26
Mleteni Surlace Water 31 Y | Maolwe Surface Water 13 13
Tungamaa Surface Waler 33 20 | Masingini Surface Water 15 8
Weni Surface Water 35 - | Masumbwini Surface Water 29 7
Dobi Swiface Water 25 12 | Machagapwaga | Suxface Water 10 8
' Mizingani Surface Water 25 6

Sub-otal 732 409 | Sub-tolal 1160 187
Total of Pemba 1,892 596

Grand Total of Zanzibar 8,521 4,840

Remariks: JICA Study Team
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