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PURPOSE OF THE SURVEY

5 i 5 o

A rapid acssessment system 1% required to measure crop
arepas and total oroppec area by meason 1N irrigated
cchemes constructed by the gMIADP, before and after

<

improvemsnts to the irrigation system. There are 42
4 thers are2 ot sufficient resqQurces to

arry out conventional ground survey of all of these.
ctem will allow the crop area to be
calimated cpudckly = with cufficient accuracy to

allow the impact af the BMIADP on area to be estimated.

e transect sve

DESCRIPTION OF METHODOLOGY ADOPTED

The system is based on carrying out transects of ;
cropped blocks within & notional grid. This is done by |
carrying out transscis across the blocks at fixed i
intervals, =nd taki

t
ing nbservations along cach transect

Ervals. or example transecis Can be taken i
tres. and cbservations made svery 20 metres |

The system depends an the notiomnal grid being

maintained sccurately. This means that care 19 required i
ifm mEasuring zrgles and the distance between ;
obzervations and transects. Care 13 nesded to ensure |
that all the cropped are&s in the catchment are ‘
identified and surveyed. This may nesed a local gquide.

BASIC F1ELD TECHNIQUE

Definitions

Tpe command area ic the whole of the area where water
from a schemg will be used. It may .copsist af more than i
ome block aft lamnd. 1t is noszible for the command ares :

to c@énqe. FFf for evample, a new camal is built.

it}

The cropped area iz the area on which crops aree plantad
at the time of the survey $nterided, for har&gsting A,
the ceason belng measzured. ‘Thus cFops 1ieft over from
the previous seasaon and new plantings for the next
ceason are not part af the cropped area. They can be
recorded but 1t muet be clear that they do not form
nart of the cropped arga heing measured. Perennial
Frops are part of the cropped area gven if no harvest
ic expected in the ceacon being 5u;vey;d.

A block is an area of cropped fields that form one
unit. and which will be measured with one set of

I
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transects. 1t may contain fallow fields, and the crop
may not be continuous.

A field is an contiguous &rea of land with & recognised
houndary . belonging to one person. A plot is part or
all of a field on which the same enterprise is being
undertaken.

Tre transect distance ig the distance, in metres,
hetween one tramsect lime and the next. 1t is also the
length of the notional grid on which the transect
curvey iz based.

The observation distance is the distance, in metres,
between one ohservation and the next. For practical
reasons this will normally be 20 metres.

The observer is in charge of the survey, takes COMP&ss
hearings and records observations.

The rope man 1s responeible for measuring the distsnce
between observations and moving the rope.

Sstaff regquired

The work is possible with two people, put much easier

with three, as observing angles whilst holding a moving
rope 1is difficult and slow. The work will take som2 :
thres days per scheme, and involves walking ten to

twenty kilometres.

Equipment required
Equipment required are:

- a rope marked at 20 meters and 25 meters

- a compass capable of reading bearings to under one
degree

~-  a random number table

- a zet of record forms

- a pencil

Extra eguipment that may be used:

- 3 surveyor poles

- a 30 metre tape

- a Dumpy level or plane table and tripod

The rope should be easy to handle and not easily
ctretched. It is best marked by inserting large key
rings as required. These can be moved if the rope
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chanaqes length in use. The rope stould be checked
againzt the tape hefore each days work.

Timimg of =zurvey

Only what iz cobservaeble can he recorded. The timing of
the survey 1S. therefore. critical, and for crop aress
mucst be after germination and befaore the crop 15
remaved from the field. It is possible to measure wheat’
acreage after harvest, as the stubble is easily
identifisd. FPerennial crops C&n be measured at any

time.

A note of the cropping calendar for each survey scheme
zhould be made during the firet visit, and the optimum
dates for transect surveys estimated. This can best be
dome by talkirmg to local farmers.

Identifying the cammand area

The command area must be identified on the first visit
to the scheme, and a sketch map of the boundsaries
nreparsd to assist in subsequent surveys. Suitable maps
v be available from the design documents of the '
heme, and these should be used where possible.

mea

C

dentifying the command area may need the help of a
o

e
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cal guide, ccpecially if the cropped areas are
attered.

i

=
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When identifying the command area ensure that the local
authorities and leaders are aware of the survey, and
agree to it being carried out. It may be best to hire
at least one of the rope men from the area, as he will
Lrow the ownsrs of the fields the Survéy will cross.

Identify cropped aress

Once the boundaries of the command area are knaown all
the cropped land within it must be located. This may
reed the help of a local guilde.

Decide tranmsect distance

To get reliable estimates some 500 observations are
Fegquired on esch scheme. 1f the cropped ar=2a 1is =zmall
trapsects will have to be close together, if it is
large they can be further apart. The transect distance
for the first survey is given in the table at the end
af this manual. In future s23s0NS the transect distance
chpould be based on the arer measured the season before,
adiusted if it 15 clear the area has changed. Table 1

|
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gives suggested transect distances for selected cropped
areac. As can be seen it is the same number of metres
a= there are hectares. This is hecause there are 10,000
=z in a hectare, and the obheervations are 20 metres
part. 1f we reguire 500 obzervations we divide the

o ¥ 20, which is also 10,000,

Cropped Area Transect distance
(as=uming & 20 metre
obzervation distance)

Hectare S e Metres
LD i 10
o0 124 50

100 247 100
1 371 150
=z 47 200
Z5 &-18 250~
23 500

2471 1000

-

Biad w e The tranmzect distarmce should always be a multiple of ZU
ar 25 metres, which are easy to measure with the rope.
L. 7 s Areasz af lesz than 25 Ha would be better measured by

using a chain and compass OF plame table to measure
each plot, as this will be guicker than the tranmsect
method., There is little peoint in using a tranzect
distance of less than 50 metres.

Z.7.4 The tramsect distance and observation distance must be
recorded on the field form. They are the baziz of srea
e=timates.

%58 Necide transect direction

Bnide 4 ‘he transescts will be easier to carry cut 1f taken-
scrozs the block, rather than along it. Tramsects will
e undertaken in parallel lines on each block, and the
tramsect distasnce will be measured at 07 to the
trapsect direction. As the cecond transect is

ta

undertaken in the opposilte direction to the first it
will be necessary to use the hack bearing, which is
1807 from the first bearing. Whilst any =zt of besring
could be used for the tramsects it will be easier to
=tirk to the cardinal points. Transects will be either
Narth/Sauth or East/West, depending on the layout of
the block. 1f, for =zome reason, these are impossible
fren an altermative direction can be chosen. In this
case write down the bearing, the back bearing and the
bearing for the transect distance.
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1f transects &7 e Worth/South the transects will ne
taken on bearings o and 180®. The trapsect distance
will be measured sither due East, SOP gr oue We=zt,
=70e, QP is the came an S&0T.

14 tranmsecls are Fast/West then fhe transects will be
taken on bearlings 0% and 270%. The tramsect dizteance
will be meacured either due North, 0@ or due Scouth,

1807,

Fetablisbhing the starting point

Far esch block a random starting point must be
cctablished. TO do this move to one corner of the
hlock, and to a point where yoOu are on the transect
~earing from the corner. In other word if you were to
start a trancect from this point you would not cross
any of the block.

The starting point for the transects is selected using
fwo randam Aumbers celected from & Frandom number table.
The firset is between O and the transect distance, and

the second i between O and 2G. These must be recorded
on the figld form.

Measure the distance of the first random number in

fras from the position at the corner of the plock . in
the dirsction if the transect distance. Then move to
the boundary of the block along the transect direction
and measure the cecand random Aumber in metres into the
hiock., This 1s the first observation point. The
distances can be measured with the rope, and pacing out
if they are aemall.

Taking obeservatlions

The observer ctands an the random start point,
indicates the direction of travel, and the rope man
takes =nd of the vrope till it is ctretched. The
observer than adjusts the position of the rope man till
he is exactly on the transect bearing. The features of
intereszt are recorded. The cbheserver moves +o the rope
mans position and repeats the process until the whole
crapped area has heen crossed. The work 1s & little
guicker if the position of the observation is marked on
the ground, SO the second rope msan can fimd it casily.
Thise can be dorme with a stick, marking the ground and
putting = pulled up weed on the =pot.

Using the compass requires some practice, best done
Lefore starting work. The bearirngs nust be taken along
the rope, and to half a degree. This is best done by
standing in front of the rope man and taking the
Learing to the middle of the cecond rope man. It i=
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10,7
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much easier to tale bearings Tfrom the first observation

moint. which is fixed. to the cecond. The cecond rope
cehould be asked to move umtil exsctly on the

c+ bearing. Allow the compass time to settle and

Lrmaang .

man

1omg tramsect 1t is rossible for the raps man to
t a natural feature. Lusually & point on the ridge

2C B

=, as & {ramsit mark, and keep very cloze to the

o bearing, which speeds up the work, The observer
aleo use 3 transit mark to help keep & steady
rimn. The Compsss MUsST be used to check avery
rvation, a3 the accuracy of the survey depends N

Jone can be made of any festure of inte
crops, bhunds, ditches, roads, wells, =0
=lope, aspect, irrigation method, planting zyst
ngement, Crop condition, stage aof growth, P

ty, o1l prewaration as flat, ridged or mo
pests,. weeds and in deed any item that can be ob

,
o
n
2
1]
o

1
It
I
3
i

+

mnesct survey the ground cover at the point
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Fuation will be Fecorded. 1his ©sn be the Crob.s
fallow land, Lunds and other structures o uncultivated
land. In a close planted crop. 1ike wheat oOrF scorghum,
record the cover within a metre of the point of
observation. In orchards record the enterprise in the
nlot. for example "apples and plums with alf alfa”.

For the tr
=]

ot D20E

The source of water at each obzservation point will be
recorded. This is to try to ceparate project impacts
from other sScurces. The source of water can be project
supplied canal, other supplied canal, run aff, tube
well orF zevereal cources. If it is not possible to
identify the water source by obzervation record

Wil AalieitiniN

Alwavs remember that you are 9n comecne S land, and
take care not to damage the crop. Remember You will be
back again next season. Damage from the rope iz =mall
if the rope men Feep close to the line of the transect

and avold dragging 1t across the Crobs

I

= a ransect
T . t, at exactly 0 degrees to the
directicn. This iz also measured with the

and rope. The cecond transect is observed in

cite direction to the Tfirst. Transects are

4 until all the cropped block has been covered.
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-ions are NOT recorded along the transect
. which wou ld normally be cutside the block.

af fisld boundsaries that &re crossed oetween
counted and Fecorded under Bounagary
hls 1§ mo boundaries are crossed
P - 0. These data 38 reguired to

img fraction of the survey.

a=zurimg the trapzect distance will reguire several

measurements wilh the rope. For a transect of 100
metres then four 25 mztre ohzervations a8re requirecd. It

iz very =asy o forget the number done, SO the observer
=hould s=hout nut the number of each. The rope men
shauld check the number of measurements done is
correct. 1§ the transect distance is wrong o are the
area estimates.

M

IGURE 1 Sketch map of a transect survey.
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Recording abservations

At each observation point the ground cover should be
record an the field form &s described in 3,10.95, It
will be sasier to usee sbbreviations such as wiM&0 for
Water Felon and Onion or W for Whest. Record these inm
detail on the field form for each block surveyed, SO
there cen be no confusion during analysis. If preferred
you can uze the crop cades from the AQro Economic
Qurvey, but make suwre ¥ou get them right!

il

The source of water should be recarded at each
cheervation point. I+ the whole block uses one sSQUrce
vou can record thi on the form, and leave the

=
>
indivicual cohesrvations Blank.

In orchard crop=s the number of trees within a 5 m
radius of the mhzsrvation point are counted, to give &0
e=timate of planting demzity. In addition the size of
the trees within & 5 metre radius are recorded. Size is
recorded az new plamting, single stalk under hezad
Feight. small tree under 3 metres, lsarge tree over
metres, and claosed canaby., all estimated by eye. Where
rhere is doubt whether a tree 1s withim 5 metres the
Fope can be weed. I1 the trunk af the tree 1s imzige
the 9 metre circle it is counted.

(_I“

SPECIAL PROBLEMS
Irregular blocks

1f the block is irregular the transects will be of
different lermgths. This may mean that it is necessary
to continue & tramsect aover uncropped land, SO &% to
ztart the mnext transect on the sdge of the cropped
area, or that the =econd transect may need to be taken
in both directions from & start point located partly
alomg it. This can be done by clearly marking tha

v

mhzervation point located at the end af the transect
distance, taking observations in one direction ko the
edge of the block, returning to the marked point and

taking observations in the opposite direction to the
other edge of the block. This is quicker than crossing
uncropped land.

Zmall cropped blocks

1f a block 1is very =mall., say under 2 hectare, 1t may
be gifficult to run the htransect survey properly . In
this case it may be hetter to measure the crops with &
chain and compass GF plane table.

-1 O -
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High bunds and dense cover

unds can obscure the rope man from the obszerver,
h case the compass bearing can be taken from

f the bund hbasck to the start point and forward
Few paint, The obszerver must be exactly on the
cect bearing from the first observation point
the back bearing). and can then locate the
sheervation poaint, The same technigue can De
in thick orchard, where it is not always possible
ohe choservation poimt from another. The work iz
slewer, but canm be very sccocurate, It may be very
difficult to conduct a transect in a tall close planted
crap, like maize or sugear cane. Try to avoid these by
carcrying wul Lhe survey when they are still =zmall.

Long transect distances

On a large cropped area, where the transects are
ceveral hundred metres apart it may be guicker to
meazure the tramsect distamce with a dumpy level and
stave, This will require an extra two labourers to
carry the eguipment.

The use af a around wheel is not likely to be accurate
enough for the transect distence.

Changing direction in curved blocks

Cropped blocks that curve around may mean that the
initial directicn of the transects becomes
inconvenient. The direction of transects can be changed
by marking the edoe of the noticnal grid being
measured, and starting a new series of transects in the
Mew direction, measuring up to the edge of the

nreviously messured ares.

&

The edge of the noticnal grid is located parallel to
the direct f the tramsit and at the tranmsect
distance 1 the random start paint. Thus if the
tranzects a 100 metres apart, and the random ztart
pmint wazm &0 metres, the edge of the motional grid is
40 metrss from the current transect line.

The edge of the noticonal grid can be marked with

curveyors rods set at a considerable distance apart,
using the compass to align them. If at least three
poles are used it is always possible to identify the
gdge to the area already zurveyed, by using the transit
of the poles. They should form a straight line.




4,6 Obstructions

4.46.1 Small obstructions camn be overcome by stepping the
tramsect around them, moving the transect a fisxed
distence at 90 degrees to the direction of the

2ct, and =n back agaein ormce the obstruction is
merseed,. The observationzs made are, of course, those

that would have fallenm im the aebstruction if the .

tranzect hed been continued, NOT the points on the

chifted tranmnsect.

it

trans h

FlEURE 2. Stepping around aobstructiorms
N
R i)
()‘lllilllllly
in 4,
. iZOm Observation ditlonce
RO i
EY == Observolion on found
X Do nol record
(©  Observation is obslruction
() Obssrvolion o8 nermal
4,.6.2 Large obstructions may require taking obszervations in
two =zeparate blocks,
4.7 Very regulear plots
4,7,1 I¥ plots are very regularly laid out there may be a

1
problem with fixing each traneect the same distance
apatrt, For example 1if the cropped area was cesigned
with field bunds szt the tramsect distance and arranged
in a north south grid, then should the first
chservation be on a bund, so, by definition, would &all
subsequenit observations, and a& highly biased sample
would result.
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If the plots are very regular the start point of each
transect should be randamised. This 1s done selecting a
random start point for the first transect in the normal
way, and recording it. At the end of the transect

identify the =mdge of the Tirst transect grid, which
will b the tramsect distance less the firset ramdom
number. From this point select a mew randem number for

fre start point of the next grid. Repeat this for each
tramesct carried out. Thus the block will still be
divided into a mnoticnal grid, giving the total areaz,
but the transect lines will be a random sample, not a

wvatemnalic sample.

1f there is any suspician that the layout of the plots
iz causing bias with fixed transects the randomised
method should be used, as it does not involve a great
deal more fTield work.

Missing or unidentified crops

1t may happen that a survey has to be undertaken when
come minor crops have vet to be planted or are already
harvested. Vegetables will be a common problem, as some
af them have a short growing season. 1N some Ccases
there may be residues by which the crop can be
recognised, like wheat ztubble. In other cases the crop
may have left no trace. 1f it is suspected that crops
are missing then local advice should be sought on the
likely area. If it is a high proporticn of the cropped
area the survey should be abandoned. If it is small the
erraors will not be serious. If local labour is hired
for the rope men they may be able to recall the crop on
the field being observed, and this can be recorded. In
mther cazes the farmer may be in the area, probably to
what vou are doing!, amd you can ask bim. Always

¥
to ast the chssrvations as accurately as possible.




IRDP schemes selected for crop area transect SUTYEYS.
conmended transect distances for the first survey,

Rabi
Metres

40
H
&0
70
75
200

100
130
375
125
109
300

23

i09
125
100

50
150
160

12-Jun-91
Total Cropped Area Transect Distance
heme District Comp Altitude Irrigated  kharif Rabi Kharif
Date  (Feet) Area

Acre Acre ficre Hetres
BAT Fhuzdar Kay~91 4500 373 19 101 §
v Abdul Rapan Khuzdar far-g8 4400 1G0 a 27 L
rchogl Lhab lec-87 6560 450 70 165 23
rh ’ Las Rela Jun-91 318 230 16 44 20
i Pir Las Dela Jun-92 900 1440 143 220 20
i Laralai Sep-90 6750 602 272 520 100
il Las Fela Mar-92 220 200 3l 17 20
b Shah Hyrad Lhob Sep-90 6000 70 17 22 X
tyazal Loralai fec-92 3100 420 0 750 0
{leii Facchi Jun-92 300 2684 219 370 89
1jjak Sibi Dec-92 470 2929 435 744 173
| Kehtarzai Lhob Apr-90 7400 446 322 324 125
' Morgha Fichin Dec-89 3200 397 93 2338 L0
iiaza lhab Aug-92 4500 1132 310 756 200
IGR] Loralai Jun-92 4100 275 33 59 H
jzai Tor Khula Zhab Jun-92 4360 1170 44 22 25
iL Loralai fec-91 3400 512 13 274 I
jhargh Loralai Nev-92 3500 1310 123 323 50
leura Fishin Nov-90 £500 200 KA NA 100
Cihanrai ihoh Aug-20 6750 8 NA KA 50
igori Matwarch  Loralai Dec-92 4700 1140 148 166 60
jmbsi Handa KarezePishin Nov-51 5200 530 107 283 40
{i Viala Loralai Rpr-%2 3400 1409 239 £08 140

rik hob Dec-92° 4500 936 35 179 H

here the transect distance is marked ¢
either measure the srea directly or use a

trarzect dictance of ten setrez,

Khere there is no.cropped area no SUrvey
need be undertaken,

250

75




Balochistan Minor Irrigation & Agricultural levelpment lroject

Field fLorm for gsrid transoect curvey
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Table Al Random Digits, ¢ ; ;v : :
12005 84000 $1051 92674 35789 04180 75029 32490 39949
(98BSO 00884 45275 09467 . 93026 ©© 32912 13941 23206 62419 69776
L 26604 YUy Y3751 UUHYY YOV 04710 LERTO oyyiy 31023 27483
82984 65760 94428 30160 86023 - 52264 62463 70712 40687 62630
70888 14063 96700 83008 - 17579 7]321» 62664 51514 92195 46722

77803 61872 86245 68220 66267 - 01379 11304 01658 82404 46728
35228 49673 53552 51215 45611 © 83927 00772 99295 72154 24126
§!2965 74926 63366 47688 14279 42943 98863 86630 53925 22310
5 5?7l6 61713 30650 49028 20285 3791 69149 41701 42403 64009
[QRT] §5228 97590 90997 83339 95822 72969 14037 32319 96225

33821 41538 86376 71823 16285 92630 £9531 59337 05421 17043
63162 18167 32088 41917 60942 63252 83886 54130 31841 04502
03431 44528 41760 68035 33731 43262 12789 40343 15532 95309
99198 35092 63655 23987 3112 85069 58720 41729 18757 96096
75535 45156 49477 10673 48262 78240 94031 06192 75221 13363

98554 52502 11780 04060 56634 58077 02005 80217 65893 78381
89725 00679 28401 79434 00909 22989 31446 76251 17061 65680
407 37750 26367 44617 09214 82674 65641 14332 58211 49564

i 9028 69352 78426 94411 38135 22540 378K1 10784 84058
AVITH 7770 13089 21456 45391 00157 61957 11262 12640 17228

il 40143 89214 52134 76280 77823 61674 96898 90487 43998
S12Ey 56087 71524 64913 81706 33984 90919 86969 75553 87375
30 08123 28557 04240 33606 10776 64239 81900 74880 92654
93998 95705 73353 26933 66089 25177, 62387 34932 62021 34044
70974 45157 31830 09589 31037, 91886 51780 21912 16444 52681

25833 71286 76375 43640 92551 46510 68950 60168 26399 04599
55060 26982 92650 71622 36740 05669 17528 29377 01020 90851
29436 29967 34383 85646 04715 80695 39283 50543 26875 94047
80180 08706 17575 72123 69723 52846 71310 72507 25702 33449

40842 a2 44671 72953 54811 39495 05023 61569 60805 26580 ;
31481 16208 60372 94367 88977 35393 08681 53325 92547 31622
06045 35097 36319 17204 40640 63022 01496 28439 04197 63456
41446 12336 54072 47198 SGOBS 25218 89943 41153 18496 706869

22301 07404 60943 15921 02932 50090 51949 86415 51919 98125
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