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SOME ECOLOGICAL IMPLICATIONS OF LAND USE
DYNAMICS IN UTTAR PRADESH

V. K. Pandey and S. K. Tewari*

The changes in land use affect the ecosystem of an area in terms of vege-
tation, local weather effects, land quality itself, and the quality of life that
can be sustained. The changes in land use pattern and the associated eco-
logical changes generally being long drawn, the gravity of their consequences
becomes truly appreciable through a long run analysis. The imminent
rewards of faster agricultural growth camouflaged our concern in the short
run at the resultant deterioration in the land quality through soil erosion,
waterlogging, salinity and alkalinity problems. The Sixth Five Year Plan,
in its special chapter on environment,! took a serious note of the degradation
of our land mass through the following alarming estimates of problem soils
In the country: (i) serious water and wind erosion—150 million hectares,
(¢2) waterlogging—6 million hectares, (iii) saline soils—4.5 million hectares,
(i) alkaline soils—2.5 million hectares and () other problem soils—12
million hectares.

There are already conflicting reports regarding areas under forests as
well as degraded lands as claimed by the government and as brought out by
other national agencies.? In fact, any complacency regarding forest area and
net cultivated area may prove deceptive in the long run. A complete land
use budgeting can only reveal the dynamics of land use changes and their
ecological implications. ;

This paper attempts to examine the land use dynamics and its ecological
implications by budgeting the land use changesin Uttar Pradesh for the period
from 1967-68 to 1983-84 which witnessed a high rate of agricultural growth
in the State. The State is severely facing the problem of land degradation.
Out of the total land of 21.07 million hectares suitable for cultivation, about
7.8 million hectares (34 per cent) and of 6.51 million hectares of land not
suitable for agriculture, about 4.35 million hectares (66 per cent) are under
different types of problem soils in the State.* These problem soils are emerg-
ing apparently without affecting the net changes in forest area and net culti-
vated area. Hence, a closer examination of the land use.changes in the State
is called for.

* Professor and Associate Professor, respectively, Department of Agricultural Economics,
G. B. Pant University of Agriculture and Technology, Pantnagar, Dist. Nainital.

1. Government of India: Sixth Five Year Plan 1980-85, |[Planning Commission, New Delhi,
1981, Chapter 20, p. 343.

2. “India May Become Desert by 2000 A.D.”, The Hindustan Times, June 11, 1986, p. 23.

3. Annual Performance Report of Agriculture Department, 1983-84, Government of Uttar
Pradesh, Lucknow, 1984, p. 80.
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METHODOLOGY

Land Use Dynamics Model

The land use statistics in the country is generally reported under the
following broad classes.

(i) Total reported area (R) (v¢) Usar and unculturable land (U)
(i7) Forests (F,) (vi1) Culturable wastes (W)
(#4¢) Permanent pastures and (vi17) Net cultivated area (C)
grazing lands (P) (ix) Current fallows (F,)
(v) Miscellaneous trees and (x¥) Other fallows (F,)
hedges (M)

(v) Non-agricultural uses (N)

Accordingly, the land use accounting identity can be expressed as:
() R=FA4P+M+N+U+WLCHEAF,
The total land area of the country being constant, the land use changes
can occur only through inter-class transfers and, hence, the land use changes

over time are linearly additive. Thus, the accounting identity for land use
changes can be expressed as:

(2) AR=AFAAPH+-AMA-AN+AU+AWHACHAF, +F,

The accounting identity (2) is too cumbersome to facilitate meaningful
inferences about the direction and magnitude of interclass land transfers.
We must, therefore, add to this the information regarding the possible land
flows among various classes based on some a priori knowledge. For this
purpose, the total land endowment could be conveniently grouped into three
broad sectors, viz., (i) ecological sector comprising F,, P, M, and U, (#i) non-
agricultural sector, i.e., N, and (iii) agricultural sector comprising W, C, F,
and F,. The possible directions of major inter-sectoral as well as intra-sec-
toral land use changes are hypothesised in Figure 1.

The possible land use shifts within the ecological sector may occur as
follows. The land use may shift from M and P to F,, which has no adverse
ecological implications. The shift from F, to P, which may possibly occur
in hills, does have some adverse implications. The shift from U to F, has
favourable ecological consequences. However, the shift from F, and M to U
will have serious adverse ecological effects. Keeping this dynamics in view,
it would be plausible to divide the ecological sector again into two sub-sectors,
viz., (i) the desirable ecology E, comprising F,, M and P, and (i) undesirable

ecology E, comprising U. Thus, the net changes in the ecological sector (AE)
can be budgeted as: '

B) AE = AE+AE = (AF,+AP+AM)+(AU)

Similarly, the net changes in the agricultural sector (/\#&) can be bud-
geted as:

4)  AA = ACHAFA+AFA+AW
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Figure 1 : Flow Chart of Dynamics of Land Use Changes

As there is no possibility of land use shift from the non-agricultural sector
to the agricultural sector; the net changes in the agricultural sector will have
serious ecological implications. This net change, if positive (4 AA), will be
at the cost of the ecological sector; if negative (— AA), the land use shift may
occur to ecological or non-agricultural or both sectors, but definitely'at the
cost of the agricultural sector. . The nation will have to explicitly lay down
its social . preference function for the trade-off between ecological balance
and ragricultural as well ‘as non-agricultural growth within the available
technological options.

In addition, the changes within the agricultural sector will also have
some implications towards ecology.and/or agricultural growth. For example,
with the net addition. of land to the:agricultural sector (+/AA) leading to
an increase in net cultivated area (4 AC), the situationn would be favourable
at least for agricultural growth, though at the cost of the ecological sector.
However, if there is no increase in net cultivated area (AC = 0), it would
indicate an adverse phenomenon, like that of a vicious circle, indicating an
addition to ®ltivated area, on the oné hand, and depletion in cultivated
area by way of land use shifts to F,, F, and W, on the other hand, leaving
net cultivated area unchanged. ‘This phénomehon will be the worst because,

Non-agricul-
tural Sector

Ecological
Sector

Agricultural
Sector
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first, it will be at the cost of the ecological sector and, second, will not be
favourable to agricultural growth either. Further, substantially larger
investments will be required to maintain a balance between the ecological
and agricultural sectors through reclamation of such waste lands.

Now, the overall inter-sectoral land use transfers can be budgeted as:

(6) AR = AE+AE+AA+AN
Equation (5) is the same as equation (2), except that, being expressed
in aggregate sectoral terms, facilitates quick glance at inter-sectoral transfers.

Estimation Procedure

The basic land use statistics, as published by the State Directorate of
Agriculture (Agricultural Statistics Division), was used for estimation purposes
in the present study. The data relate to the period from 1967-68 to 1983-84.
During the period, the high rate of agricultural growth through technological
revolution made the returns from cultivated lands relatively more attractive
leading to diversion of forest lands as also reclamation of usar and waste lands
for cultivation purposes. This period also witnessed a high pressure on land
for non-agricultural uses. Thus, the period reflects the combined pressure of
accelerated growth in both the agricultural and non-agricultural sectors on the
land use pattern. For finding the annual rates of change in various land use
classes, both linear and log-linear time trend equations were estimated on
the land use time-series for the State as well as its different economic regions
which are also the broad agro-climatic regions. In addition, the compound
growth rates in different land use classes were also estimated from the trend
equations.

RESULTS AND DISCUSSION

The results of the study are summarised in Table I. The log-linear
trend equations gave, in general, slightly better results and, hence, were
selected for the study. The mean values of land use under different classes
are also presented in the table so as to give an idea of the average magnitude
around which the shifts in land use have occurred in the State after 1967-68.
The compound growth rate figures indicate that the area under non-agri-
cultural uses has increased at 1.10 per cent, exerting substantial pressure on
land use shifts from both the ecological and agricultural sectors. This
pressure on land for non-agricultural uses has been at a faster rate in the hills
than in the plains of the State. ‘

The forest area in the State has grown at a very slow rate of 0.7 per cent,
virtually all of which has occurred in the hill region. There has been no signi-
ficant growth of forest area.in the plains.  This is very disquieting in view
of the noticeable environmental degradation, heavily emphasised forest
policy and the afforestation programmes which seem to have made little
impact, if any. The pastures and grazing lands have grown at a substantial
rate of more than 11 per cent, mostly in the hills. The situation with regard
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to the land under miscellaneous trees and hedges is equally alarming, regis-
tering a deceleration at a fairly high rate throughout the State, except in its
Bundelkhand region. The only little comfort that can be drawn from the
growth rates shown in Table I is in terms of the declining growth in usar and
other barren lands, particularly in the hill areas, and also in the culturable
waste lands though only in the plains. The net cultivated area has remained
unchanged throughout the State, except for a marginal decline in the Eastern
region The increase in fallow lands, in general, is also at fairly high rates
causing a serious concern from the viewpoint of both agricultural growth
and ecological balance as such lands fastly get converted over time into usars.-

The annual rates of change from Table I were used to examine the inter-
sectoral as well as intra-sectoral dynamics of land use changes. The net
sectoral annual rates of change, as worked out through equatlons (3) and (4)
and AN, AE,and AR taken as such from Table I, are shown in Table II
to indicate the land shifts among different sectors. These netsectoral changes,

TasLe II. SEcTORAL LAND Use DyNamics

Annual rate of change (000 ha.)

Non- Ecological sector Agri- Reported
Sr. Resions agricul- cultural area
No. 8 tural ' sector

sector

AN AR AR Ar AR
1. All Uttar Pradesh .. 23-26 16:71  —46-65 11-17 *
2. Hills .. .. .. 6-79 36-24 —25-87 20-27 16-67
3. Plains 55 16-57 ~—17-06 —14:42  .—8-05 —19-67
3-1 Western e 5.48 — 5-68 — 5-66 — 576  '— 495
3-2 Central e 177 — 478 —314 0:86  — 463
33 Eastern .. .. 712 — 450  —438 = —848 *
3.4 Bundelkhand .. 1-35 0710 — 071 —. 5-48 —2-99

Note:— Asterisk (*) indicates insigniﬁcan'i rate of change.

by and large, tally with the changes in total reported area when budgeted -
through equation (5), éxcept for some overfunder-estimations made by various
trend equations. In some cases, though the trend coefficient was highly
significant, the error was substantially large due to irregular variations in
the time-series particularly of the hill region.

. Tt is observed from Table II that substantial land shifts have taken place
from the undesirable part E, of the ecological sector, i.e., from usar and other
barren lands, to other sectors throughout the State. This trend is highly
favourable to both the desirable part E, of the ecological sector and the agri-
cultural sector. From the aggregate State data, it appears that almost half
of the land released from E, sector is going to the non-agricultural sector,
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and the remaining half is being shared by the ecological sector E; and the
agricultural sector. This inference, however, is not supported from the dis-
aggregated results of the plains where the situation appears to be extremely
alarming. In the plains, even after making allowance for the declining trend
in the total reported area, the land shifts are occurring from all the other
sectors to the non-agricultural sector. ‘The same pattern of shifts are exhibited
by further disaggregated regional data of the plains.

While, a part of these sectoral land use shifts towards the non-agricultural
sector can be attributed to urban and industrial expansion, the other part is
due to the expansion in irrigation networks, rural roads, market yards, etc.,
which basically form the supporting infrastructures for agricultural growth,
Given the present state of technology, this trend needs to be checked before
a substantial part of the land mass gets blocked under non-agricultural uses.
In particular, the land transfers from the ecological sector E; to the non-
agricultural sector needs urgent attention. The developmentsin urbanisation,
industrial expansion and the supporting infrastructures for agricultural growth
have to be made on more conservative norms.

The intra-sectoral dynamics can be explicitly seen from the annual rates
of change presented in Table I itself. The following salient observations can
be made. Budgeting the land use changes within the ecological sector indi-
cates that the area under miscellancous trees and hedges in the plains is de-
pleting fastly, affecting the local village ecology. The compound growth
rate of this depletion is the highest in the Western region where agricultural
growth has also been the highest, followed by similar association in the other
regions, and being the lowest in the Bundelkhand region having the lowest
agricultural growth. This association indicates that this land is going under
the infrastructural supports of irrigation networks, rural roads, market yards,
etc., required for agricultural growth,

Budgeting the land use changes within agricultural sector indicates a
consistent increase in fallow lands in all the regions despite almost a constant
net cultivated area. The culturable wastes are also declining consistently,
except in the hills. These changes point towards operation of the vicious
circle in land use dynamics within the agricultural sector. In the plains of
the State, the reclamation of culturable wastes is adding to the cultivated
area, on the one hand, and the fallow lands, particularly other fallows, are
substantially depleting the cultivated area, on the other hand. Since, the
area under other fallows includes lands not cultivated for more than one and
up to five years, these lands are gradually moving towards waste lands which
are not under cultivation for over five years. This land dynamics through
the vicious circle is nullifying the waste land development efforts. It also
has serious ecological consequences as such lands fastly convert into alkaline/
saline usar lands, thus, moving into the undesirable E, sub-sector. Therefore,
it is urgently required that detailed investigations be made to analyse the
factors leading to increase in fallow lands and their present status with respect
to salinity/alkalinity.



