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Local framework II: Water resource
management systems in Leh town

4.3

Three independent water supply systems for Leh town can be differentiated, with each of them having
an autonomous institution to govern and manage the resource. These three water supply systems are:
water supply for agriculture, potable water supply for residents, and the army water supply. In the
following, each of them will be outlined.

Water supply for agriculture
The agro-ecological dry boundary for various crops cultivated in Ladakh and Leh town is represented
by a minimum precipitation of 250 mm/year (cp. ANDREAE 1983: 68). Due to the insufficient rainfall in
Ladakh and Leh town, this minimum amount is not reached at any time throughout the year (cp. fig. 3.7,
p. 24). This means that the cultivation depends 100% on irrigation. The irrigation water descends from

   However, when taking the subsidy
and other strategies (e.g. Ladakh
Festival) into consideration, one can
conclude that the local government tries
to further increase the number of tourist
arrivals and working on quantity issues
(e.g. how to accomodate these) but
does not work on quality issues yet (e.g.
implementing an environmentally
sounded tourist infrastructure).sdfsdd
   The development of hotel/guest house
numbers in Leh town correlates with
the number of tourists visiting Leh town.
   The time-space development of hotels
and guest houses corresponds to the
road development in Leh town.sdfsdfsd
   When comparing each decade in the
tourist infrastructure development of
Leh town, the highest number of newly
established hotels and guest houses
was reached in the period of 2000-
2009, while
 the highest number of newly
established bedrooms and therefore
the highest number of additional guests
possible to be hosted was in the period
of 1980-1989.Fig. 4.7: Hosting capacities of hotels/ GH



47The art of building such reservoirs to store water for the night have been known in this region since the 7th century AD and
seems to have undergone no major change in recent times (HUMMEL 1958, here cited from WACKER 2007: 205).sdfsdfsdfsdfssdsdsdssdf
48TIWARI & GUPTA (2007: 219) name Warzing as another prominent Zing. This Zing was not functioning during 2009 and is about
to be repaired.
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a water storage and distribution system which
will now be described. A simplified layout from
head to tail-end is illustrated in fig. 4.8.sdfsdfsdf
     The starting point of the system is the
source of water which originates in the upper
mountain reaches at Khardung-La from
glaciers for the east valley branch and from
snowfields for the west valley branch (Anchok,
interview on 08/08/09). The nature of the
progression of the sun for the time of a day
has tremendous effect for the runoff
characteristics. The melting intensity of snow
correlates with the latent heat which among
others is caused by sun radiation. For a time
frame of one day, the sun radiation is the
greatest during afternoon, resulting in a
maximum daily melting intensity during this
time. Through the slow melting process, and
the natural long winding stream system, the surface water coming from the mountain reaches enters
Leh town only by evening time, too late for cultivation. Within the time frame of one season, the intensity
of snow melting varies according to atmospheric conditions. Therefore, considerable differences in
stream flows during day and farming season create immense difficulties (AGARWAL & NARAIN 1997: 30).
     Besides melting waters, water from springs dispersed over different areas in Leh town contribute to
a varying water flow. The irrigation system of Leh town includes only the areas of arable land within the
respective wards (cp. fig. 4.9, p. 40). It starts from the northern ward of Gangles where the main river
called Gangles Tokpo descends throughout Leh town together with minor rivers which are sourced from
springs in and around Gangles. From the western branch of Leh valley, the Gyamtsa Tokpo travels
through Gyamsta and Gonpe Lungs until it merges with Gangles Tokpo just above Warzing in Sanker
ward. This ensemble is called Leh Tokpo which thereafter represents the main river in Leh valley. The
northern wards of Gangles and Horzey have sufficient water due to the abundance of springs and rivers
as well as a lower population density compared to other wards in Leh town resulting in an overall less
water consumption in these northern wards. Therefore, no need of water storage exists which is evident
in fig. 4.9 (p. 40) that not a single Zing has been built in these areas. At Gonpa Yoktso, water from the
Gangles Tokpo gets diverted into the Sheynam Tokpo. Adjacent to Pagal Zing in Sanker, water from Leh
Tokpo gets diverted first by boulders (fig. 4.10, p. 41) then through a cemented diversion channel (fig.
4.11, p. 41) into the Sheldan Tokpo. Two openings in the wall of the diversion channel serve as switch
points which the Churpon uses to close or open according to period fixed (the times will be mentioned
in the following) (fig. 4.12, p. 41).
     As mentioned above, the river waters reach the heart of Leh town only by afternoon which is too late
for watering the fields. Therefore, water gets stored overnight in water harvesting tanks called Zings
from where it is released by opening a water gate operated by the respective Churpon.47 There are
several Zings constructed close to the arable land of Leh town whereby Pagal Zing and Karzoo Zing
are most crucial for the entire water allocation system.48 In Gyamtsa, every household owns a personal

Diversion/ distribution
channel (Yura)

Irrigated
fields

Glacier/
snow fields

Fig. 4.8: Simplified layout of the water allocation system
for the agrarian sector

Zing

Stream (tokpo)

Indus river



49The word is derived from the Ladakhi words – ‘chu’ meaning ‘water ‘and ‘spon’ meaning ‘lord’ (ANGCHOK et al. 2008: 3).
50“The institution of the Zildaar was abolished in 1965 [...] (TIWARI & GUPTA 2008: 291).”

4 Local framework II: Water resource management systems in Leh town

40

Zing and the Zings are
named after the family’s
name, for instance Kalon
Zing refers to the royal
family living in that area
(Anchok, interview on
08/08/09). Except for
maintenance work – e.g.
10 years ago, most of the
Zings had been rebuilt –
no additional Zings have
been constructed as long
as the present people of
Leh town can remember
(Dor je,  in terv iew on
05/08/09). Fields in the
Skara wards lie at the tail-
end of the water allocation
system which means that
water from the tokpos is
less abundant for fields
situated in Skara as
significant amounts have
already been diverted to
the upper fields. Therefore,
Zings in the Skara wards
are additionally sourced by
the various springs found
in that area.
     Besides fulfilling the
function of an irrigation
pond, some of the Zings are enjoyed by younger people for swimming in summer time and Ice Skating/
Hockey in winter times (fig. 4.13 and 4.14, p. 42).
     From the Zings, water gets diverted through a network of Yuras/channels to the farmers’ fields. At
least four different types of Yura construction can be differentiated which are shown in fig. 4.15 (p. 43).
In most cases Yuras can be found directly adjacent to footpaths and roads. The Yuras themselves also
function as footpaths – especially in less populated areas e.g. from Khakshal Zing northwards – during
the time water is being diverted to another area. From these main Yuras, smaller channels carry the
water to the particular field, whereas boulders and cloths are used to divert the water (fig. 4.15, p. 43).
     The management of the water irrigation system underlies the authority of the Churpon which will be
described now in more detail. Churpons49 (another often used spelling is Chupdons) are elected water
officials who ensure equitable water distribution for the farmers in Ladakh (KACKER 1995: 30; AGARWAL

& NARAIN 1997: 30). Over the time, the selection and appointment of Churpons have changed. “Until
1965 the Zildaar50, a district-level revenue officer, used to work with the goba, or headmen [of the

Fig. 4.9: Water works and resources of Leh town irrigation scheme



51Particular wards in Leh town have commitees from where the goba is selected in a meeting which is attended by every person
in Leh town. According to the agreement from this meeting, a goba can continue the job for more than one year.
52A gonpa is a Buddhist monastery. Gangles gonpa is the first gonpa which the river coming from the mountains, passes on its
way into Leh valley.
53 A lama is a Buddhist teacher.
54“Churpons derive their temporary power from the community and the responsibility they hold do not last longer than the season
of water shortage (LABAL 2000: 182 here cited from TIWARI & GUPTA 2008: 289)

4Local framework II: Water resource management systems in Leh town

41

village/town of Leh],51 to select 12 to 15 candidates to serve as chu-dpons for each season (TIWARI &
GUPTA 2007: 220).”
     These candidates had to go to Gangles gonpa52 to offer a butter lamp to the deity. Every gonpa has
a goddess with a special feature, and in Gangles gonpa one finds the goddess who is the protector of
the water. This ritual can still be observed today, however it has increasingly become an individual task
instead of a group responsibility. Traditionally, after the ritual, the lama53 of Gangles gonpa used to draw
lots by throwing dice to choose seven out of the potential candidates for the posts of Churpon. However,
the throwing of the dice was done by the lama in a manner (manipulated) that the right candidate would
be chosen in the end. Only candidates with good karma and knowledge about the water system were
chosen to become Churpons. Nowadays, this practice has been replaced by a more mundane system
of appointment by the goba. In February/ March, before the new agricultural season starts, a meeting
is held in a field in Upper Tukcha presided by the goba, which every household has to attend. It is there
where the goba announces the new Churpons. In the new
system he only has to perform it for the duration of one season.
In the older system a Churpon could keep doing his work
for many years in a row.54 (Dorje, interview on 05/08/09)dddddd
     Since 1999-2000, the position of the Churpon has become
an obligatory function of every household, to be undertaken
on a rotational system within the community (TIWARI & GUPTA

2008: 291). This has transformed the work of the Churpon
from being formerly a responsibility of respected persons to
compulsory work. Nowadays, the goba has a list of all
households and announces the new Churpons for the various
geographical areas in Leh based on the list. Five years ago,
the number of Churpons for Leh town was raised from 8 to
12 as the area of Leh town which need to be managed has
increased as well. The 12 Churpons share areas within the
three locations of Tukcha (west of Tukcha Tokpo), Sheldan
(west of Sheldan Tokpo) and Sheynam (west of Sheynam

Fig. 4.11: Final diversion through cemented canal
(30 m downstream from fig. 4.10)Fig. 4.10: Beginning of diversion work with boulders

Fig. 4.12: Opening in canal wall which is used
by the Churpon to regulate the direction of flow



55In the past, people provided barley or other goods.
56This term is used in Urdu language, whereas ‘riwaz’ can be translated with tradition, ‘i’ is a grammatical ending used for a
feminine form, and ‘abpashi’ is a compound of the words ‘ab’ meaning water and ‘pashi’ which can be translated with sprinkling,
meaning in the given case a form of water distribution or bringing water to the fields.
57The bandobasti is the registry of all households who own private land. All households who own private land are registered in
the bandobasti.
58The Patwari is a revenue officer. All households who own private land are registered in the bandobasti.asdasdasdasdasd
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Tokpo). (Dorje, interview on 05/08/09)
     The working season for the Churpons starts from March onwards for six months. In the older days,
the Churpons were paid by the community in kind (e.g. barley). Since 1984 (TIWARI & GUPTA 2008: 292)
the Churpons receive Rs. 3,000 each for one working season. The financial compensation is paid by
the NAC, out of the rental income from their shops in the Main Bazaar area. Within the new system of
Churpon selection and the structural development of Leh town, many families nowadays hire migrant
workers to do the Churpon work. These hired Churpons receive a salary up to Rs. 13,000 for the work
of the six months. If the Churpon does a good job he gets rewarded after the season with a bonus of
Rs. 50 from every household.55 Traditionally, the would-be Churpons learned the tradecraft slowly and
gradually from their elders by accompanying them at work to see how the distribution system worked.

Nowadays, the older Churpons
show the workings of the system
to the newly hired labourers for only
a couple of days. The Churpons’
only duty may be to open and close
the water canals, however this task
involves more than just carrying
out a minor physical work. The
knowledge about the entire system
– and not only the specific work of
opening and closing a certain
channel – is an imperative
necessity for managing the water
successfully throughout the season.
(Dorje, interview on 05/08/09)
     The openings and closings of

individual channels represent single parts of one over-all water allocation system which only functions
properly if every part is fulfilled correctly. Therefore, the water distribution key which guarantees the
functioning of the over-all system were codified into records called the riwaz-i-abpashi56 and can be
read in the Land Settlement Records or ‘bandobasti’57 which was written down in 1908 (WACKER 2007:
209) and which are now maintained by the Patwari58.
     According to TIWARI & GUPTA (2007) water for irrigation got distributed in a geographical manner,
meaning that the areas upstream (Gangles, Horzey, etc.) will have received water first, and only afterwards
when all fields have been irrigated upstream the turn went to the downstream areas (Tukcha, Skara,
etc.). Once all fields that received water from a particular tokpo had been completely irrigated, the water
was diverted into the next tokpo to supply water to the respective fields in adjacency. Therefore, the
water distribution key was only based on a tokpo-wise rotation. This had been changed after the acute
water shortage in Leh town in 1971 and after people from downstream areas complained about not
receiving sufficient water in contrast to the farmers upstream. This led to the introduction of a temporal
rotation basis whereas the day was divided into four time slots and during each slot water was diverted
towards a particular area. From 4.00 a.m. to 10.00 a.m. water is used to irrigate areas between Gangles

Fig. 4.13: Swimming in Pagal Zing Fig. 4.14: Ice hockey ring in Karzoo Zing
(photo taken by M. Ete in 2008)



59This is more so because the field work took place in a particular period of irrigation cycle with rather plentiful water resources
being available.
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and Gonpa Yoktso; from 10.00 a.m. to
4.00 p.m. water gets diverted to areas
lying in Tukcha, Sheynam and Skara
wards; from 4.00 p.m. to 8.00 p.m. areas
in Sanker and Karzoo get irrigated. From
8.00 p.m. to 4.00 a.m. water is diverted
into the Zings to be released the
following morning. These timings have
been recorded in the bandobasti and
according to TIWARI & GUPTA findings
the general opinion across all wards is
that the current system is satisfactory.
(TIWARI & GUPTA 2007: 221 et seq.)ddddd
     Interviews conducted by the author
of the present thesis in summer 2009
with farmers, an experienced elderly
goba (Dorje, interview on 05/08/09),
and a government official (Anchok,
interview on 08/09/09) presented
independent of each other a different
reality than it was described by TIWARI

& GUPTA in 2007. Therein, the water
distribution is based on a 15 days
rotation basis with only two time slots

per day. However, a pattern of fixed time slots could not be
concluded as nearly every interviewee mentioned different
timings for their daily irrigation water supply (even within the

same ward). For an outsider like the author of the present thesis, the water irrigation allocation system
in practice in Leh town in summer 2009 can appear very complicated, and cannot be completely
understood in every detail.59

     However, the author is apparently not the only scholar who did not catch every detail of this system
right from the beginning. In 2008 TIWARI & GUPTA published another article about the irrigation allocation
system in Leh town in which they added additional information which make it not easier to understand
the distribution system, but help at least to understand the discrepancy between the above mentioned
timings of irrigation water allocation.
     TIWARI & GUPTA (2008) write that the areas of
Gangles, Horzey, Gonpa Staktso, and Gonpa Yoktso
lie within a different water distribution key. There
“water is distributed yura-wise from the top-most yura
to the lower-most yura during the time slot allotted
to them. If the allotted time runs out before all the
fields in a certain area are irrigated, irrigation the next
day begins from the field receiving water the previous
(TIWARI & GUPTA 2008: 297).” Additionally a seasonal

Fig. 4.15: Types of Yura constructions.
Top left: Yura which is also used as a foot path;
top right: Yura adjacent to a paved footpath;
bottom left: Yura as a covered canal;
bottom right: Yura as a uncovered canal

Fig. 4.16: Main Yura on the left and
smaller Yura (1 foot width) on the right leading to the field



60PHE took over activities within the water sector from the Executive Engineer R & B Division Leh from 1984 onwards (DATEY &
SINKU 2009: 12).
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variation of water allocation is described which shows similarities with the gathered information by the
author of the present study. Thereby, a pre-sowing irrigation period is differentiated from a second
irrigation period. During the first period the areas lying between Tukcha and Sheynam Tokpo receive
water first. From the second period onwards the water gets distributed according to a 15 to 20-day cycle
between Tukcha Tokpo, Sheldan Tokpo, and Sheynam Tokpo. “During these cycles, the day and night
water are also rotated among the tokpos [...] (TIWARI & GUPTA 2008: 298).”
     Disputes within the irrigation water allocation system follow a three-stage hierarchy: first the quarrel
is carried out between the conflicting parties (e.g. Churpon and farmer). If no solution can be found the
dispute is taken to the goba. If still no solution can be found, the parties can go to court where the riwaz-
i-abpashi from the bandobasti offers documentation of proof. In order to detect any violations from the
user side, a marker is placed behind the Yura which has fallen dry due to rotation procedure. If the
marker has been washed away before the Churpon could remove it, it implies that some water user
must have opened the respective Yura too early and has thereby acted against the rules. The respective
violator who has stolen water from another farmer is penalized according to community agreement. In
most cases nowadays, this involves paying a fine.
     While in the past maintenance and repair work (e.g. of the channels) was done by the community,
nowadays it is the government who is responsible for this work. The government also supplies the
households of Leh town with potable water which will be outlined in the following.sdfsdfsdfsdfdfsd

Potable water supply
The governmental agency called Public Health & Engineering Department (PHE)60 is the institution
responsible for managing the potable water supply for Leh district and hence also Leh town. Sources
that are used by the PHE for potable water in Leh town are only spring water and groundwater. In future
“water supply may be further supplemented by glacier melt-off from the Khardungla glacier, which we
may divert to Leh [town] by means of a tunnel (LAHDC 2005: 32).” The PHE supplies the water to the
residents of Leh town through public standposts (PSPs), individual on-site taps, and water tankers; these
will be described in the following.
     According to the PHE records, there exist 389 public standposts in Leh town in the year 2009, out
of which 150 also run during winter. During winter, 60-70% of the total PHE water scheme is closed due
to the freezing water (Kaul, interview on 14/08/09).
     In many cases, a public standpost is more than just a physical structure of water supply. It can
become a gathering point where people wash their clothes and bathe. Therefore the tapstand itself and
the immediate surrounding area have to be carefully chosen and planned. This includes a proper choice
of design and building materials. The tapstand area should allow enough room for washing clothes. The
number and siting of the tapstands within a community area also need careful consideration, e.g. adjacent
to schools and health posts a tapstand should be available. Adequate drainage for the tapstand waste
water must be assured. (JORDAN 1980: 140 et seq.)
     The siting of the tapstands is the most crucial thing to consider. Fig. 4.17 (p. 45) shows the study
area with the tapstands as blue crosses. In the spatial analysis shown in fig. 4.17 (p. 45) only 274
tapstands were included. It is important to underline that these tapstands were adopted from THOMA

2006 and – due to time limitation of the field work – could not be crosschecked if they still existed or
were functioning properly in 2009. Additionally, the supply areas shown in fig. 4.17 (p. 45) only represent
potential areas for the summer season as in winter only 39% of all public standposts continue to supply
water (Wangyal, interview on 11/08/09).



*2Name of the interviewee has been changed because he was not comfortable having it published.
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4.5.3Agriculture

figures in terms of number and size of Sintex tanks purchased by the different sectors (army, hotels/

guest houses, households) reflect a clear picture of which sector needs to store the most water and

therefore obviously also consumes the most water. (Gagan Lal*2, interview on 19/08/2009)dfdsfdsfdsfdsdsfds

Fig. IV.3: Three Sintex (500 lts) on rooftop
with distribution pipes

Fig. IV.2: Lifting the Sintex to the rooftop
(photo montage)

Fig. IV.1: Preparing Sintex tank (500 lts):
bolting down a cover on top and a pipe
outlet (bottom)

In Ladakh, agricultural activities have gradually diminished over the last decades, with agricultural
lands being converted into residential and commercial areas (BEHERA & VASWANI 2008: 3). This
transformation accounts especially for Leh town where one can see small walls of stones arranged on
the landscape of the northern wards like Gonpa Staktso or Horzey. The areas that lie within the wall
boundaries mark a conversion into private land that can be regarded as a foundation for building houses
in the near future. This can be taken as an indicator for urban sprawl of Leh town and a further loss of



84Roughly, because the sample size for agricultural active households within each ward is too low to be representative.
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arable land. The Department of Agriculture still tries to strengthen the agriculture sector by giving 50%
subsidies for machinery like plower machine, trenching machine, lift irrigation pumps, and vegetable
seedlings for nursery transplanting. However the area under cultivation in Leh town is only to decrease
in future.
     The area under cultivation in Leh town can be seen in
fig. 4.1 (p. 31) as the green area. According to the Tehsildar
(revenue administrative officer) in Leh in the year 2008 this
area was about 12.34 km² (3,050 acres) and the share of
different crops, vegetables, and fruits was as represented in
fig. 4.56. It can be seen that wheat and barley are the major
crops that are cultivated in Leh town. However, vegetables
– even though not comparable with the cereal crops in terms
of land coverage – play an important role nowadays. The
vegetables are mostly grown as garden vegetables i.e.
households grow them on small size (backyard size) areas
in contrast to wheat and barley fields of bigger size.
According to the survey, the average field size per household (the ones that possess fields, n=34) in
Leh town is rounded to 7,39 m² with 253 m² being the minimum and 40,47 m² the maximum. The wide
range between minimum and maximum field sizes may be due to an unbalanced property segmentation
in Leh town. If particular wards are roughly84 compared, this impression (which one may also get when
visiting the different wards within Leh town) is underlined: households in the northern ward of Gangles
possess larger parts of cultivable land (average size: 22,26 m²) compared to households in Tukcha
(average size: 1,52 m²) or other wards.
     From fig. 3.7 (p. 24) it could be seen that the potential landscape evapotranspiration is much higher
than the precipitation, especially during the summer months. The process of evapotranspiration determines
the cell growth of the vegetation. This means that in order to achieve the best natural growth for the
vegetation (including crops), the water availability should be close or equal to the evapotranspiration
rate. Now, the climate graph from fig. 3.7 (p.24) only shows a general picture – derived from parameters
 that have been interpolated on large scale – and every plant, be it a cereal of fruit, has an individual
evapotranspiration rate and therefore a respectively different water requirement to fulfil. Another reason
for discussing in more detail the noticed gap between water demand and natural water availability in
the summer months is the fact that not only do individual plants have individual water requirements, but
within the different growing stages of one plant, different water requirements are needed. This can be
seen from fig. 4.57 (p. 75) where the water requirement factor Kc for a fictional crop is shown for every
growth stage. One can see that the middle growth stage (Kc mid) has the greatest water requirement,
in contrast to the initial (Kc ini) and ending growth stage (Kc end).
     Taking an average of the different crops and vegetables sown and planted in Leh town, Kc ini will
be from beginning of May until the end of May. The harvesting time which represents Kc end ranges from
September until October.
     In contrast to annuals like vegetables and crops which must be sown every year anew, fruits, alfalfa
(used for fodder), and trees (not shown in fig. 4.57, p. 75) are perennials which are sown once and can
be harvested every year. Depending on altitude within Leh town, crops are sown either at the beginning
of the first fortnight (in lower Leh) or in the last days of the first fortnight (e.g. in Gangles) of May. Overall,
harvesting takes place mostly in the first fortnight or week of September or in the last week of August
(fig. 4.58, p. 76). Therefore the cropping season can be generalized to be limited to the months of May

Fig. 4.56: Share of crops of the total arable land
in Leh town
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Peas
Fruits
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0.04 km²
(11 acres)

0.08 km²
(30 acres) 0.05 km²

(12 acres)

data source: Tehsildar Leh



85Due to climatic conditions in Ladakh, overall only one harvest per year is possible; this refers to kharif season also known as
summer or monsoon season.
86In the case of cauliflower the difference is one week.
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to September. Vegetables are first sown in the nursery in March/April and transplanted to the fields of
the farmers in May. For the vegetables an early harvest (last week of July to beginning of August) can
be differentiated from a late harvest (mid-August to mid-September). Mostly, the summer vegetables
fall under the late harvest.85

(Dr. Om, interview on 15/09/2009)
     Within the crop growing period in Leh town, fields need to be irrigated under high temperature
conditions (more than 35°C, mostly in the case in June and July) every 10 days, under medium
temperature conditions (25-30°C) and under low temperature conditions (less than 25 °C) every 15
every days. 4-6 days immediately after the transplanting period, vegetables need to be irrigated every
5-8 days. The frequent watering time results from the sandy loam that characterizes the soil of Leh town
and which has a poor water holding capacity. (Anchok, interview on 08/09/09)sdfsdfsdfsdfsdfdsfd
     The elevation differences within Leh town affect the crop calendar for individual fields: temperatures
in lower elevated southern wards like Skara are slightly higher compared to temperatures in higher
elevated northern wards like Gangles. The warmer areas in Leh town therefore need more water for
irrigation although their crops and vegetables ripen earlier and can hence be sold on market earlier
compared to crops and vegetables cultivated in the northern wards of Leh town.86 The earlier the
vegetables come to the market, the better the prices for the farmers. (Anchok, interview on 08/09/09)dsfsdfsd
     Lying at the tail-end of the irrigation allocation system, the farmers in Skara often face water scarcity
which was earlier compensated by the additional spring water. However, in recent years, spring water
got less and the lack of water often means that the farmers in Skara can only produce their vegetables
for the market later than other farmers in Leh town. (Anchok, interview on 08/09/09)sdfsdfdsfsdfdsfdfdsfdfdf
     The diversity of cultivation varieties (traditional crops, vegetable cultivation and fruits) can be found
not only at the scale of one field but also at the scale of Leh town. In the northern areas (Gangles,
Horzey, both Gonpa wards) crops like barley and wheat are still the dominant cultivation variety, in

Fig. 4.57: Crop coefficient curve showing Kc change
at different season stages (modified from ALLEN et al. 1998: 100)
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87Here effectiveness refers to the ratio of water amount provided by the farmer (water put onto the field) and the actual water
used by the plant.
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contrast to cultivated areas in lower Leh where fruit trees (apples, apricots) and a higher share of fields
cultivated with vegetables can be found. As every cultivation variety need different amounts of water,
this results in a spatially unbalanced water requirement situation within Leh town that does not correspond
to the actual water allocation in practice. For instance, in Gangles most parts of the arable land are
covered by crops that do not require as much water as the vegetables which are cultivated in Skara
wards. However, most of the water is available in Gangles as it lies geographically at the beginning of
the catchment in contrast to Skara wards that lie at the tail end.
     The survey revealed that 60.7% of interviewed farmers that responded (n=28) needed more irrigation
water compared to the previous years. 39.3% said that their irrigation requirement did not increase over
the previous years. The farmers who need more water often mentioned changed weather conditions
(higher temperatures) as the main reason.
     96.6% of interviewed farmers who responded (n=29) grow non-traditional crops, for instance cauliflower,
beans, pumpkins. Farmers replied that cauliflower has been cultivated since the 1960s, whereas beans
and pumpkins have been cultivated only for the last five years. The author was told by various interview
partners that non-traditional crops and vegetables in common have a higher water requirement than
traditional crops. The introduction of new crop varieties (e.g. high yield) and vegetables has led to an
overall increase of water requirement for the agricultural sector.
     There can be three main irrigation methods differentiated in terms of effectiveness87: drip, furrow,
and sprinkler methods. In Leh town, every farmer uses the furrow method to irrigate the fields (see fig.
4.59, p. 77).

Fig. 4.58: Crop calendar for Leh town
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Data source: Sher-E-Kashmir University
of Agriculture Science & Technology
(Regional Research Station Stakna)
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4.5.4Army

The specific implications of the irrigation
method on the overall water consumption of
the agricultural sector cannot be described
in the present thesis. Also, the total water
consumption of the agrarian sector could not
be calculated as, for this, important information
could not be gathered on a representative
scale (e.g. precise cultivated area of various
crop types).
     After the vegetables, crops, and fruits are
harvested, they are either consumed by the
farming households themselves or are sold
in the market or to the army in Leh town. In
8.6% (n=35) cases, farmers still conducted

trade additionally with people coming from the Tibetan highland of Changthang, upholding thousand
years old trading routes (GOODALL 2004: 222).
     The change from an economy of barter to a monetized market economy can also be held accountable
for the change of cultivation patterns. The survey of the present study showed that farmers in Leh town
are cultivating vegetables and potatoes alongside traditional crops like wheat. Especially with vegetables
the farmer receives a much higher price in the market than in the case of cereal crops.

Keynotes:
   The area under cultivation in Leh town is about to reduce further in future.
   However, introduction of new crop varieties and vegetables has led to a rise of water demand of the
agricultural sector.
   Temperatures and water resource situation result in a north-south divide in terms of agricultural
activities; in northern wards natural conditions are disadvantaged (lower temperatures) but geographical
position within the water allocation system is advantageous (more water available); in southern wards
the opposite applies.
   Water allocation practices in Leh town do not correspond to the spatial distribution of crop water
requirements.
   Farmers in Leh town sell their crops, vegetables, and fruits mainly in the local market or to the army.
   A few farmers additionally follow the traditional barter with Changthang nomads from the Tibetan
plateau.
   From May until October (middle growth stage) most water is needed for agriculture.dsfsdfsdfsdfsdf

The border security of Ladakh gained great importance after the Chinese troops invaded the high
plains of Aksai Chin in 1962 whereupon the Indian government started to improve road accessibility to
Leh (ABERCROMBIE 1978: 349). Today, Leh valley is used as the military hub from where the Indian troops

Fig. 4.59: Vegetable field with furrow irrigation




