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Mr., Charleg A. Mf@ Diractor i 7 February 1974

: ‘Populatlon and' and Usa Invantory
of MR II by Aa al ‘-'survev

Thung'a final rzport: "Population and Lend
Photo Survay'. This project was startad

Ve herzby submit Dx‘ Heng
Usz Invantory of MRJ hsr
b lats October 1973. : e

The f.ouowtng is g riei‘ summa.ry of the renort follaw 2d by commonts on
Dr. Thung s findjBs. '

1_ Po tlon ~ Th: following thr2: ind2pzndant sources wers usad

\ L g —SUVEMARY ; e %
} £ "estimatel population of MR II:

jo Muong Records (ofﬁctal RLG Muong cengus),

ocatmn Survey (conduct cl undzr the auapxcee of the RLG
g Ministry of Pla'n).

arial Survey (conducted by Dr. Thung, USAID/ORRA), > = '

ourc :g show thz population of M II (excluding the distant snclaves

d including LS-32 in tha north anJ L“-46 61, and 63 in the 2ast,

v . tount for approximatzly 15, 570 persons) to be less than 149, 179

 personf The vopulation total baszd on thz RL.C relocation survay ani the
a*rﬁl hoto survay is estimated to be somewhars bstwz2sn 135, 529 anl
137,58 ‘persons, Adding th2 enclavs arzas, ths sstimatad current porula-

- tion gfthe entire Vientian: govermment-controlled arza of MR II rang:s

/ batwdn 151, 009 to 153, 200 nersons,

Rice Surplus - Total rica oroduction basad on ths aarial photo
suryy is estimatad to be 85, €27 metric tons of paddy equal to approximately
36, PO meotric tons of milled rice. This compares clossly with results of
the griculture Division Crop Production Branch survey of rice yields in

MHI which estimatad total production of 87, 185 moatric tons paddy 2 2qual to
41 848 metric tons millad rics.
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Mr, Co, A. Mann, Director 7 February 1974

Diffarznczs in rat: of raturn of milla:i ric: are 2xplainss by tha
fact that th: Agricultur: Division uszd a loss factor of 20%. in handling anl
storaga whilz this raport usa2d a morz> conszrvativz loss factor of 309 b:fore
milling. Both surveys usad a loss factor of 49, during milling.

Total consumption for the nonulation of thz arza is caleulatzqd to
ba 24, 689 matric tons of millad rica,

Additional requirem 2nts for sz=d and animal feed arz 2stimated
to be another 20%, or 4, 938 moatric tons of the gross consumption rata.

Thus, thz n:t indicates surnlus anpzars to bz avnroximataly
6, 676 matric tons of millad ricz, If this estimats is corract, the indicata:
surplus would amount to a 3~-month ad:litional supply in axcess of annual
r:quirements, Howcvar, as stated in th=2 r:port, and sinvilar to other
g2ographic distribution naculis ritizs in othsr parts of Laos, tharz ar> some
areas within MR 11 which ar: d:ficiant in ric> nréduction whila othar araas
have a rice surplas asd no nractical or :conomic means for solving this
distribution problem. ) ‘ 4

RN SIS et TR e

-3, Reiocation - Although therz is an an—aroant rice surnlus for tha
area ganerally, it must bae stressed that approximatzly 24% of the population
(or roughly 3), )09 paopla' rzmain below subsistancz level in ricz 4uz to th>2
high population density of up to 250 persons p:r squara kilom-tar in th: Ban
Kon (LS-272) and Pak Mouzi (LS-273) ragion, thz ridgs north of tha Na Luang
vallay, th: Ban Pa Zhe (LS-353) ragion and ths Muong Cha (LE 113 vallay.
In rzlocation planning th:s= psonle shoul:d mov: first if th2 nat population
raquiring food support is to b2 reduczq,

COMMENTS

1, Populationm'd- Tha 'Y-74-75 I'BS renorted tha 2stimatsd nopulation
of the Viantiane govarnment-controllad arza of MR W as of 1 July 1973, to . ..
be approximatzaly 235, 390 neonle of which som:z 215, 197 must d2pand unon
farming (or food from outsid: thz arza in th: casz of refugozs and troons!}
to exist, At that tim= it was 2stimatad that thzrzs wara roughly 78,90
nzoplz in MR {1 who wa2re not rafug:2s, soldizrs, mierchants, or officials
an: their familizs , but who wor> 3xisting on a subsistenc: lavel without
outsidz assistancz., Thesz estimates wara ma:ds baszd on tha bast information .
availabla at that tim : (primarily information p;.-bvicl 24 by loeal Nai ¥hongs



Mr. C. A, Mann, Dirzctor 7 February 1974

and villaga leaders) and witaout ths benafit of mor: modarn survaying
tachniquas. It has only bazn sincse th: c2as2-fire of onz yzar ago that the
population has remainsd relativaly stabls for a period of tim2 long 2nough
to nermit tha in<depth survays which hava just b:2n comnlatad, in-licating
the great likzlihood of Jloublz-counting in zarlizr Jays.

| Based on th2 now survays it now appzars that ths statamant in the

FY-74-75 FBS that theras wzare 76, 70) parsons in MR Il 2xisting without
outsidz assistancz is no longar valide It is most likaly that at somse time
in the past thas2 78, 77 : p2orl: did live in MR II, but becaus: of tha war
they warz unablz to pursus th2ir normal m2ans of livalihood and gradually
moved out of the arza. Information nreviously supplizd by thz Nai Khongs
and othar local officials apparently -lid not tak:z into consid=ration thz
movamant of thesz people out of ths area as they wara navar registsrad

on thz support rolls,

Ze Refug22 Suprort -« The maximum r2fug:2: population on supnort
in all of MR Il was 155,941 porsons as racordad in Cctobar 1973, Th=
nawly estimat:d population of MR II is approximatealy 153, 000 parsons
(as indicatacd by th: r2cant RLG and USAID survays)s Thera is a differenc2
of only 2% betwa2n tho total population of thz arza and tha total numb:r of
peoplz having reczivad food sunnort. This imnlizs that the 2ntir2 current
population has at onz time or another rzceivad sunport. Givan thz war
situation which has :xist=:! until racently and th2 dansity of the ponulation,
it is not unreasonabls to assuma that th: ontir> population may havs raquirad
som 2 assistanca during at lsast part of each y2ar,

Znelosura, a/s

.ce: DD, All ADs, PRC, PHD, PWD, AGR, TAD, ZMB/Pol(RH), 7213/ Pol(DAY,
AC/XK, AC/Vts, CLR(3

ORRA:JLV illi§ms:mhb

TCE N
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POPULATION AND LAND USE INVENTORY
OF MR II BY AERIAL PHOTO SURVEY

PURPOSE

To provide Mission Project Managers with a data base which could
be used for policy determination and for planning purposes.

OBJECTIVES

The objectives of this evaluation was to determine:
(1) The size and distribution of population within Military Region II.

(2) The amount of land under rice cultivation.

(3) The reliability of aerial survey methods (techniques) for determining
populgtion data and resources inventory.

AREA

The area surveyed comprises of the greater part of Xieng Khouang
Province and covers approximately 4, 100 square kilometers (fig. 1).
The terrain is mountainous with very limited level flood plains where
wet rice paddy cultivation is practiced. '

METHODOLOGY

This methodology is based on full utilization of aerial photo analysis
to obtain population size and distribution, land use type and area of MR II,

POPULATION DATA

The population data has been obtained by a count of dwellings on the
aerial photographs, which show permanent habitation. This excludes
structures which are obviously schools, dispensaries, warehouses and

military compounds. '

A population census in the field was conducted for the purposes of -
evaluating the desires of the population towards relocation. This Relocation
Survey was conducted by Colonel Vang Geu with assistance of Dr. Yang Dao

of the Ministry of Plan..

Thise field data was used for correlation purposes, and for guantification
of the aerial photographic data.
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The field survey was unique in the sense that a total census was
conducted in a very short time over rugged territory. A repeat of this.
effort will be hard to duplicate, because of the manpower (80 persons)
and the extensive logistical support required. The data collected had one
serious flaw, and that is the incomplete identification of the exact location
of over half of the settlements. This coupled with the loss of a greater part
of the survey team maps - rendered the data only partially useful - and
site by site analysis is not practical at this time.

The total number of households and population in the area was obtained -
thus making it possible to arrive at an average houaeho]ld size for quantification

purposes.

LAND USE MEASUREMENT

' The major land uses of the area are upland rice, wet paddy rice and
poppy cultivation. Each of these land uses have a distinct characteristic
which is easily identified on the aerial photographs.

The fields were identified and outlined, Proper procedure would be
the data transfer from the photographs onto the base map, and thus
automat!éaliy - correcting for scale (altitude) and parallax. The data transfer
projection equipment has not arrived. Thus 2 cumbersome and less accurate

‘method -had to be devised in order to come up with the total hectarage of each

crop in MR II. The lack 6f equipment also rendered it impractical to conduct
a2 site by site evaluation due to resulting lack of trained manpower and time

constraints.

Instead, the fields were measured on the photographs using a simple
dot planimeter: An attempt was made to use the centér of each photograph
to minimize radial distortion. The average altitide was eatablished for
the flelds, and a correction was made for scale variation due to elevation,

A five by five kilometer grid was used to plot the amount of hectarage
according to the location of the photo center points. This is not a very
satisfactory system, but thé only practical one at this time.

~ The amount of surpﬁua or deﬁciencv of rice production is identified -
by area or group of settlements within that ‘five kilometer square., Certain
discrepancies are caused by the fact that the area on the photographs often
extend into another grid square. However, in general, it will show the
relative condition of the various areas,



AERIAL PHOTOGRAPHY

The aerial photography used for this analysis was flown recently,
and is part of the aerial photo coverage of Central and North Laos for land
inventory purposes.

The average scale is 1:30, 000 and adequate for the purpose, although
1;20, 000 would have been optimum for the dwelling count. However, this
would result in a 50% increase in ﬂymg time and 100% increase in the '
number of photographso '

_ The overall quality of the: photograﬁga for the survey is marginally
acceptable. The flight-lines are only roughly pa.ra.ilel,, resulting in
variable side overlap. The forward overlap is irregular. Gaps and cloud
cover was minimal. The tilt of the photographs were often excessive and
rendering some of the mateérial useless for cartographic needs in the future.

£ 5 The photographic prints were poor, too darkg and often causing loss
‘of information in the shadow area or the edge of the photographs. Better.
printing would enhance the quality of the interpretation.

POPULAT ION DA’I‘A

The data colleeted in the field and by aerﬁal photo interpretation are’
reasonably close, This encourages the use of aerial photography for broad

- data collection purposes for other parts of Laos where the extensive area
- and poor accessibility would make total field data collection an almost

i iﬁipospibie task,

The population of MR II is unique in so far that a villoge can consist
~of more than one administrative unit. This subdivision of each village is

~“caused by the fact that after relocation the inhabitants remained within

“their original administrative entity.

The villages uaually consist of clusters of settlements which may
indicate diversity within the village.

RELOCATJION ﬁSj]'—RVEY

The number of households canvassed in the field is'19, 277 units,
The total population as listed is: 135, 688 persons. This data is a straight
t:v.bmla.tiono and no effort has been made to evaluate or correlate this material,
 because the Ministry of Plan has not made any effort to tabulate the
. .data or performed any analysis.
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The average household size is 7. 04 persons per household as obtained
from the field survey. The extreme ranges of houschold sizes for the
individual settiements is between a low of 2, 45 and a high of 14. 30 persons
per household.

AERIAL PHOTO SURVEY

The exact location and number of dwellings*of the various scttlements
ware plotted on a 1:50, 000 base map (Maps 1, 2, 3, and 4). The settlements
were brokan down into various clusters, which showed a definite physical
unity. These could be related to the adminlatrative subdivision ag mentioned
before. '

There were approximately 1, 003 dwelling clusters (fig. 2) larger than
three houses. Individual and up to two dwellings (137 clusters) were added
to the count whenever the size and complexity of the compound indicated
permanent habitation ( Table 1). This phenomena of isolated dwellings has
also been observed by the fleld teams.

Téb‘le 1: Sizz and occurrence of settlement clusters in MR 1L,

1-2 houses . 137 dwelling clusters
3 - 5 1 309 Y n
6 -10 1" 267 " ]
11 - 25 u 294 " o=
26' = 50 ] 95 n 1]
51 - 100 " 51 * "
101 - 200 M 12 @ o
201 - and more houazs £ " "

1,169 dwelling clusters

An attempt has bean made to identify each group of dwelling clusters with
a Drop Zone or Landing Strip (See Appendix I). A surplus population exists
which does not appear to belong to any of the various DZs and LSs. :

B e \
The total dwelling cou '-is 20,093 for'the entire area, which includes the
edge of the Vang Vieng and fane Plain. The couat for MR II area only

i The area conforms a8 closely as possible with the area covered
by the field survey teams. For additional correlation, Chao Muong population
records covering the surveyed arsa were examined (Table 2). The total
population using a=rial photography is 137,160 persons using 7. 04 persons
per household. The averags population density is 33 persons per squarsz
kilometer.
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Table 2: Comparison of population data.

_ Source | rrHouseholds People
Chao Muong Records " 19, 380 132, 049
Relocation Survey 19, 277 3ok 135, 688
Aerial Survey 19, 483 137,169
@{’F‘«Ld Porewladfin cﬂu,/\— f e oo tqu. $Z L o

The highest density of population is in the known urban-like centers
of Ban Xon (LS-272), Pak Mouei (LLS-273), Ban Phak Ke (LS-353), and Muong
Cha (LS-~113). The ridge north of the Na Luang valley (Map 3) which includes
Song Lao (LS-318), Phou San Nyai (LS-362) and Phu Sang Noi (LS-244) is
unique in the sense that the d=neity of settlement clusters {8 very high. The
population density of this ridgeis 2, 155 houscholds or 15,171 persons on an
area of 60 square kilomsteres or 253 persons per square kilometer.

SURVEY VARIATIONS

The discrepancy between the field and aszrial survey is approximately
one percent. However, it does not mean that such correclation exists on a '
site-by-site basis. Some larger discrepaneies have been observed in a
sample check of the large, almost urban conglomeration. This does not
necessarily mean that the ground sample is more accurate, rather a greater
possibility of srror, and greater sophistications of the respondents is likely. ;
A much closer correlation was observed when testing clusters smaller than
50 dwellings and isolated surroundings.

The exact error could not be caleulated because of the still vague identifi-
cation of field data, Past experience has shown that the asrial survey varies
no more than five percent on a specific field correlation. Comparison of an
average field survey against an aasrial survey has shown better correlation,
because the field survey often misses a large percentage of villages because
of the inaccessibility and lack of synoptic view of ths area.

LAND USE

The major land uses in MR II are for upland rice, wet paddy rice, and
poppy cultivation. The wet rice paddies are located in the few flood plains
scattered through the region. The poppy cultivation concentrated on the high
east-west running ridges north of the Muong Cha (L.S-113) valley. Small
fields, generally for local consumption, are scattered throughout the region
on the higher elevations. The upland rice grows on the slopes betwsen the
paddy and the poppy.




1, Upland Rice

The total hectarage of upland rice was measured at 29,999 hectares
for the total survey area. The hectarage for MR II itself measured
27,968 hectares, Approximately 2,000 hectares fall within the Vang Vieng
-.and Vientiane Plain a.nd an area in Bcrikhane Province in the southeast

Jcorner. : ‘

The highest concentration of rice is f.n‘the; following areas (fig. 3):
1. Adjacent to the road from Hin Ijgup to Ban Xon,
2. The area north of Bah Xon (LS-211 and LS-367).
3. The riri__gg south of Na Luang Valley.
4. The ridge north of Na Luang Valley. |
‘5. The area surrounding LS-255.
6. The area aurroun‘ding 1Ls-223, J
The new cice fields are concentrated in the areas #1, #2, #5 and #6,
The high concentration i in area #2 is related to the dense population of this
ridge, and the fields have been worked for many years and very little

original forest covers this ridgeg

The major area of _e_;:_p,_ansion of upland rice cultivation is south-
wards into primary forest. This trend has been started since early 1973,

The total hectarage of upland rice covers only 7. 5% of the survey
area, but the density varies up to almost 60% of some localities.

2. Wet Rice

The total area in wet rice paddy is 1, 652 hectares (fig. 4). The flood
plain serviced by Route 13 from Vang Vieng covers 445 hectares. Thus
the net area under wet rice cultivation is 1, 207 hectares. The total
hectarage of rice on these.flood plains is minimal compared to upland
rice cultivation, :

Expansion of wet rice is possible in many 8reas. However, the
total area will never amount to much, because of environmental limitations.



'30 Poppy Cultivation

The total poppy production is very extensive in the limestone area
north of the Muong Cha (LS-113) valley, while scattered fields are evenly
distributed on the higher elevations (fig. 5). The total area under cuitivation
in the survey area ig 2,678 he;t:ar\es) This includes 167 hectares in
Borikhane Province, Thus the al area for MR Il is 2,511 hectares.

The actual area with harvest production is still unknown, because
it is expected that the extreme cold weather in January may have caused
damage. '

RICE YIELD

The rice yield data is very important, because it is the quantifier
for obtaining the production figure - when multiplied against the area in
cultivation.

The Crop Production Branch of the RLG has concluded a survey of
the upland rice yieids in Laos during the 1973 harvest season. This
included 36 samples for Xieng Khouang Province with an average of 2,945
kilograms (weighted average! per hactare ind a range baetween a low of
1, 794 kilograms and 2 high of 4, 096 kilograms. A loss of 30% was used to
reduce the total production due to obstructions in the field, harvest, -¢ [(?

: ; L :
transportation and storage waste.

The average wet rice yield is estimated at 2, 950 kilograms per
-hectare. The total loss is estimated at 207 as it is assumed that harvest
practices are much more efficient on these level fields.

Since 1973 was an exceptionaily good year caution should be used
in using this data. Poe

o
RICE PRODUCTION (I S

The total upland rice production for MR II is 82, 366 metric tons of
paddy. Taking into account transportation and storage waste of 307 reduces
the net production to 57, 656 metric tons., After an estimated additional
milling loss of 40% the net production is 34, 594 metric tons of milled
rice. Added to this total is the wet rice production of 1, 709 metric tons
of milled rice. The grand total of all types of rice production is
36,303 metric tons(Table 3).
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Table 3 hectarage and production data of the radjor resourcee in MR IL

Production

Produetion

Areain Ha. Paddy yield
per ha. in paddy in milled rice |.
maetric tons | metric tons |inmetrictons |
Upland Rice | 27,968 2, 945 82,266 34, 594
| Wet Rice 1,207 ' 24950 3,561 1,709 - |
Poppy 2,511 Ijl:hk-tlown ----- g '
31,686 N/A 85,827 36,303

_RICE CONSUMPTION

_The average person uses 180 kilograms of milled rice annually or
1,267 kilogramas peraveragée household (7. 04 persons/household) in MR II.
" The total consumption for the area is theréfore 24, 689 metric tons.

BICESUR‘PLﬁS AND DEFICIENCY

‘Assuming that the above production (36,303 metric tons) and
‘consumption (24, 689 metric tons) is correct, the gross surplus is
11,614 metric tons of milled rice. It is assumed that other additional
uses for seed, animal feed and foodstuff will require another 207 (4, 938
metric tons) of the gross consumption rate.
closer to 6, 676 metric tons or 26, 20% of the gross consumption rate

or a 3-month additional supply.

Thus the net surplus may be

This surplus is not equitably distributed and approximately 7, 000
households live in the various 25 square kilometer blocks showing
deficiency. It is estimated that in these areas the rice production can
support 2,323 households. Thus a net deficiency of rice exists for
' 4,677 households or 249. of the total population of MR IL
this deficiency is based on rice production and consumption only, and
does not take into account othér resources that may be available.

Of course,




“ 0w

The distribution of surplus and deficlency is directly related to population
density. A clear pattern has daveloped even though a simple spatial grid
pattern (fig.6 & 7) was used to relate the rice production with the population,

‘The major deficiemcy areas are: The Ban Xoa (LS-Z_?"Z! and Pak Mouei
(LS=-273) region, the densely populated ridge morth of the Na Luang valley,
Ban Pa Khe (LS-353) region and the Muong Cha (LS-113) valley.

Deficiency 1s also shown in the poppy growing region in the limestone
ars=a north of the Muong Cha valley. This is critical in the senss that {f the

_ cagh crop fails the population will not have adaqguate cash for purchase of

the rice. ; :

The apparent deficiency in the area around LS-224, south Na Luang
valley, has been caused by the irregular flightlines., The photo centers are
located outside these blocks, thus the rice hectarage has been plotted in the
adjacent blocks. . A correction hag been made for the net per-capita rice
surplus or deficiency as shown in figure 7, and shows no deficiency in the.
area, N :

CONCLUSION

L. The population in MR II from both the ground survey and the a&rial
survey appears to be less than 140, 000 persons. This does not include the
southern rim of PDJ nor the distant enclave area,

) The total rice production due to the extremely favorable weather
condition has showa a bumper crop of approximately 84, 000 metric tons of
paddy or 36, 000 metric tons of milled rice, Thus, it is estimated that a
gross surplus of 11,614 metric tons exists, or a net surplus of 6, 676 metric
tons.

However, approximately 24% of the population remains below sub-
sistence In rice because the high population density of over 250 persons per
square kilometer in the areas in which they live limits their ability to grow
a sufficient rice crop. '

In relocation planning it will be imperative to consider the resettle-
ment of these people first from the densely populated areas so that they have
an opportunity to become self-sufficient next year and reducing the net
population which will require support in the future.

Indiscriminate relocation of people without regard of needs for
developing self-sufficiency will simply extend the need for continued support.
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II. - Aerial photo interpretation for population dsta and land use inventory
has shown itz value. The extensive efforts of the field teams have indicated
that data acquired is of limited value when exact locations of the settlements
cannot be made.

The area measurements have indicated that land use hectarage is more
accurate on the aerial photographs. The reported field estimates are less
than half'of the actual measurements on the photographs and would have provided
ermemx__h information and thus wrong conclusions. The estimates would have
shown that MR II is a rice deficient area.

Distribution of support has been based on the information gathered in
the field. The final census - both on the ground and by aerial photo inter-
pretation - has shown that the actual pepulation of MR [I is lower than we have
been led to believe. This Indicates the difficulty of our field personael to
acquire the actual population of each individual settlement because of obvious
material advantage to lncrease the population count, Field personnel have
been reporting difficulty in conducting a head count.

Using aerial photographic interpretation we have been able to determine
the number of houses in a cluster, We have also been able to determine the
gensral areas of sufficiency or deficiency., Thus a gross determination can
be made of the total requirement.

With the hopeful arrival of the equipment ordered the output of this
office can be aven further improved so that more detailed analysis can be
executed in the future.

ORRA
February 1974
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APPENDIX 1

Comparative listing of the population of MR II from a list
compiled 29 May 1973, by USAID_., and the aerial photo dwelling count.

The aerial photo population numbers include those settlement
clusters which are within reasonable distance from the LS or DZ,
The dwelling count has been multiplied by 7. 04 to arrive at the
population size of each site.



May 1973

Pha Deng

Aerial USAID
Photo  Population
LS or DZ Coord, Signal Name Count List
LS-05 UG-0212 I Pa Dong 183 700
LS-14 TG-9205 T Pha Khao 1288 1,016
LsS-32 UG-2686 U Bouam Long . -- ---
LS-37 TG-6114 1 Muong Phun 605 840
LS-51 TG-6337 PK Pha Khe 105 205
LS-66 TF-6692 L. Na Luang 1182 1,369
LS-90 TG-5020 g & Tin Bong 204 -——-
LS-97 TG-5620 - Ban Pha En 98 -
LS-113 UF-0091 F Muong Cha 3372 4,681
LS-191 TF-9387 E Thong Kheun 1612 1,320
LS-207 TF-8287 L Nam Mon 3076 4,107
Ls-211 TF -6299 - Phone Sai 781 ---
LS-218 TF-8096 o} Nam Pha Noi 872 2,882
Ls-223 UF-1491 L Nam Feng 2403 2,907
LS-224 TF-8282 - Houei Nam Om 711 ---
LS-227 UF-0781 WK M. Ao Neua 647 775
Ls-229 TG-7304 - Pong Ta 126 ---
1L.S-244 TF-7195 E - Phu Sang Noi 1435 3,483
LsS-251 " TF-T7782 4 Phu Khan Hua 415 270
LS-252 TF-7191 ¥ Na Tou 204 986
1.5-255 TF-9377 T Phu He 3745 7, 055
LS-266 TF-8987 = Thong Miang 1717 3,200
LS-270 UF-0990 o Phu Sang Ngop 1147 1,044
LS-272 TF-5994 =S Ban Xon 7518 20,000
LS-273 TF-6493 MT Sop Mouei 1119 7,155
LS-281 TG-4901 - Ban Na Kouang 309 ---
LS-284 TF-5594 - Houei Sai 1182 -
LS-288 TF-7795 K Nam Yon 1224 3,411
LS-307 TF-7896 NH Nam Yon Neua 1365 1,645
LS-313 TG-6506 E Nam Luang 1893 5,094
Ls-316 UF-1194 N Tham Lo 1886 2,235
- LS-317 TF-9590 T Thong Khen 11591 4,417
Ls-318 TF-7398 8 Song Lai 696 1,135
LS-319 TG-4505 - Muong Sao 140 ---
Ls-321 TG-9402 VN Nyot Mon 1041 1,201
LS-330 TF -9483 AL Thong Noi - 549 933
1L.s-331 TF-7694 L Keo Sakai Neua 01 800
LS-33 UF-0893 EI Nam Fen Neua 1091 2,125
1.S-334 TF-9990 Wi Tung Cha 809 485
LS-335 TF-7295 Ul Nam Vep 2255 3,539
LS-337 © TG-7309 EE Phu Khao Neua 1837 3,190
LS-340 UF-0689 LA Pa Dong Noi 584 798
1.S-341 TG-7303 - 260 -
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Aerial
Photo  Population
LS or DZ Coord. Signal Name Count List
LS-344 TF-9887 K Nam Poun 2689 2,758
LS-349 UF-0686 TH - San Kak 1576 ;2,293
LS-353 TF-8498 E Pha Khe 8602 20, 727
. LS-362 TF-7598 PH Hua Phu Sang 2520 3,418
1LS-363 TG-4413 F Nam Song 344 1,967
" LS-367 TG-6604 X San Bouam Moh 464 457
LS-368 UF-1496 - Ban Ta Lou 35 ---
DZ-016 TG-8605 VF Phu Vang Fung 274 282
DZ-031 TF-7991 1 Phu Houei Kham 323 1,749
DZ-047 TF-8093 v Muong Yon 950 1,494
DZ-0119 TG-6211 LO Don Nya 190 208
DZ-0125 TF-7190 . A Nyot Tou . 429 2, 808
DZ-0128 TG-6501 FH Bouam Moh 640 1,208
DZ-0145 TG-8009 - KI Nam Choi 140 219
DZ-0146 TF-T7691 NI Nam lan 528 328
DZ-0156 TF-8198 TL Phu San Kang 1661 1,071
DZ-0166 TF-7693 P Keo Sakai Kang 577 700
DZ-0175 TF-6595 P Hat Khouang 492 485
DZ-0176 TG-6005 HP Keo Mak Feuang 591 1,263
DZ-0184 TG-9203 KK Phu Fai Mai 1330 5,316
DZ-0190 TF 8482 AT Houei Kham Lang 788 648
DZ-0192 TF-9690 H Na Li &€ 5, 849
DZ-0193 TF-7292 1P Nam Thong 598 1,005
DZ-0194 TF-8779 LI Phu Kheung 570 1,329
NZ-0196 TF-6896 Z1 Houei Lao 1422 3,243
DZ-0201 TF-9778 1 Sop Ao 633 439
DZ-0202 UG-0707 HO Phu Bia 872 1,025
DZ-0204 TG-79990 A Pha Houei 725 874
DZ-0205 TF-8795 LL Pung Moh 647 1,210
DZ-0206 TF-7791 71 Keo Sakai Tai 260 1,780
DZ-0208 TG-9108 L Nyot Moh 253 623
DZ-0209 TG-8805 FF Long Muong - 492 606
DZ-0210 TF-8999 I Pha Nok Kok 337 1,584
DZ-0212 TF 8091 - HH Keo Pha Kheun 246 500
DZ-0216 TG-8200 Ul Pha Chong 894 1,600
DZ-0224 TF-7899 T Keo Pha 556 1,073
DZ-0230 TF-7895 VL Phu Muong Yon 760 107
DZ-0232 TG-6411 T . Nam Khouak 380 583
DZ-0236 TF-7797 WX Phu Sang Nyai 1140 3,324
DZz-0237 TF-7989 T Pouei Kham Tai 661 599
DZ-0239 TG-7103 FL Houei Nam Phai 187

—— o s e A S
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LS or DZ Coord. Signal Name
DZ-0240 TF-7197 H Kang Mai
DZ-0243 TG-8005 H Phu Vieng
DZ-0244 TG-4303 \'A' Phu Ban
DZ-0247  UF-9164 11 Phu Ma Tau

- DZ-0250 TF-7992 IO Ban Phon
DZ-0251 TG-4410 NW Nam Kheunang
DZ-0252 TF-5899 AL Phu Kang Nyai
DZ-0253 TG-7111 K Phu Mi
DZ-0256 TG-4417 PU Nong Kho
DZ-0261 TF-7998 XT "Nong Pa
DZ-0263  TF-8394 PI © Nam Sak
DZ-0264 TF-6995 HK Houei Chuang
DZ-0268  TF-9198 PP Nam Sai
DZ-0270 UF-0593 VO Pha Ka Tai
DZ-0273 TG-6715 IL Keo Tom
DZ-0276 TG-6601 v Houei San
DZ-0278 TF-9386 00 Phu Vieng
DZ-0279 TF-9892 44 Muong Decha
‘DZ-0283 TF-7497 YI Nam Kok
Dz-0284  TG-7108 Y Phu Mi Tat
DZ-0285 TF-6885 PV Sop Moh
DZ-0286 UF-8881 LK Phu Long Noi
DZ-0287 TF-7890 XX Tin Phu
DZ-0288 TG-8402 EF Houei Hom
DZ-0289 TF-5386 NT Sam Phu
DZ-0291 TG-4404 HI Nam Sa Lai
DZ-0292 TF-4399 Y Nam Sing
DZ-0293 TF-5986 SS Phu Xe Noi
DZ-0295  TF-8603 X Pouei Tat
DZ-0296 TF-5576 (o] Pha Ka Dong
DZ-0297 TF-6393 S Sop Xang
DZ-0298 TF-5778 HL Nong Kop
DZ-0299 TG-3924 AQO Nam Khoung
DZ-0300 TF-5084 T1- Phu Dok
DZ-0301 UF-9373 HI - Nam Ngu
DZ-0302 TF-8994 b Pha Nok En
DZ-0303 TF-7885 O Nam Nok
DZ-0304 TG-5513 AL Nam Deng
DZ-0305 TG-4221 HA Nam Noi
DZ-0306 TF-5288 FA Houei Sa Ngai

- DZ-0308 TF-9199 HF Houei Khi Nin
DZ-90310 TF-8686 I Thong Hak

Aerial
Photo Population
Count List
696 823
471 187
40| 712
457 720
654 558
373 352
147 260
168 375
485 1,100
577 . 192
696 762
337 1,071
344 550
239 335
633 764
246 306
345 411
520 653
795 562
408 551
464 450
450 256
401 625
74 297
1084 664
964 1,625
619 833
98 219
408 531
218 209
218 324
647 1,502
- 516
105 199
168 232
401 415
126 161
401 518
570 275
408 298
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Aerial
Photo  Population
LS or DZ Coord. Signa.l Name Count List
 TG-6003 FS Keo Mek Feuang Tai 133 158
UF-1899 IF Pha Hia 344 154
TG-7806 z Nam Van Wai 126 207
TF-7291 E Nam Tou 176 220
TF-7879 HI ‘Houei' Nam Oun 123 71
TF-6083 EN Nam Khuang : 77 66
TG-7013 N Houef Ha 302 45
LSs & DZs Total = 108, 757 194, 856
" Population distant -
: from LSs & DZs | _28,403 N/A_
Total = 137,160 194,856
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T : Mr, Charles A Waan, Director Mareh 35, 1973
\D s
FROM : Dr, Heug Thuag] “Z};ﬁ;‘—»fﬂi i _"&fua",._-.\:ﬂ
eI (R |
SURIECT ; Aerial Su rvay of }30.53?? Ciltivation tn Hosthese Lale
Summary

The objactive of theproject 18 to estimate the oplum productics 'n
regions of North Laocs that are relatively sezure, These incinde
potential poppy growing areas in Ban Houwe! Sai, Sayaboury, Luang
Prabang and Xieng Khouang Provinces covering a total of approximately
20,080 sg km {7,720 g8qg mi). Oulv 11,000 sqg km {4, 250 sq mi) was
recovered because ¢of camerva failure, However, correlathias and field
observations were used to estirnate the poppy cultivation i the areas
not photgraphed. Additional fisld data was obtained for ar area in

Xieng Khouang Proviace, The final total area analyzed ir approximately
19,000 8g km (7. 335 sq mi}.

The area in poppy cultivation within the 1}, 000 8g km aree photographed
was meazured at 2, 11 hactaras (5, 461 acres), Additicual areas
amouniing to I, 160 hectares {2, 866 acres) were iecluded in the cal-
culations by correlation of field data within the remairing 8 000 sq ke,
The total land in poppy cultivation is 3,371 hectares {4, 326 acves) for
the whole 19,000 sq tm.

The avalysis of the yield data of opium showed a wice range from 0.2

to 25. 0 kg per hectare of poppy field, The average low figure is 2.4 kg.
the average median i 6.0 kg and the average high is16.0 kg of opium
per hectare, The Xieng Khovarng sample indicates that Z, 18 ig the
average yield. However, this may be a low figure and the accepiable
average for a normal year, it is believed is closer to 6.0 kg per
hectars.

Quantification of the 3,371 hectares of poppy «ullivation with the yleld
figures above gives a range of poppy production {rom a low of 8.0¢
metric tone (yield 2.4 kg/ha! to a high of 53,94 metric tons (yield
16,0 kg/ha). The average production figurs [or that same area is

20, 23 metrie tons using the vield of 6.0 kg per heciare.

Note that these figures are valid for the project aren only. There are
other nses of aerial photography which can be uvsed for planning and
axecution of the various aspects of the oversll Narcotics Comntrol
FProject. The analysis of the survey so far has been mosily restricted
to improviog the estimates of opiun production as stated in the
beginning of the suwmmary 28 to the chjective of this initial limited
asrial gurvey.



SURVEY OF POPPY CULTIVATION IN NORTHEAN LACS

Objective

The objective of the prefect iz to obiain a measure of the opivm produciion
in Northwest Lacs using serizl photographic methods., The area under

poppy cultivation as measured on the photographs is further guantifiad usin

-

opium yvield data {rom the [ieid

Arca

The area selscted totals 19, 200 &g bun {7.450 sg mi) in the Bap Houesi Sai,
Bavaboury, Iumang FPrabang, Vaug Vieng and Pak Lao regious {(Fig, i}
The gselection was based oun the a&ﬂﬂ*‘l?}" situation in these regions. Othes
potential regions were not coverad because of lack of security. High-
aititude photography was »lanned over these r agions to provide a samyle.,
This plan was abandoned because of various cparational restrictions,
Camera failure further limited the zerial photo coverage. The fins: area
flown is 11,000 sg km (4 250 sg mij or 55 percant of the originally
scheduled area. Camers repair and present smog conditions are prevent-

ing further recovery of the areas not flown this season,

The following is a breakdown of the areas:

Schedualed Usable Coverage
Ban Houei Sai 2, 800 KM 2,600 KM®
Sayaboury 5,400 KM? 5,400 KM?2
Lauang Prabang/Vang Vieng “f 800 K2 3,000 Km?
Ridge with LS 258 , 000 KM~ -
Pak Lay 2, . 300 PM‘ -

P .~

Total 19, 390 Kl4? 11, 00 0 K4l
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Fig, 1. The Locations of Detailed Poppy Distribution Maps



Photography

The photographic coverage is continuous for large blocks of area. This
wider coverage allows multiple use of the material at a later date, and
it also facilitates regional analysis of relationships between poppy culti-
vation and the environmental and socioc-economical aspects of the regions.

The aerial photographic missions were conducted using a twin engine air-
craft (Volpar) flying at an altitude between 10, 000 and 14, 000 feet above
mean terrain elevation at an average speed of 130 knots, The camera
used was a Wild RC-8 percission mapping camera with a six-inch lens

and a 9-by-9-inch format,

A total of approximately 2,200 frames were exposed, requiring approxi-
mately twelve 250 feet rools of Kodak Double X Aerographic film,

The operation, support, and processing was coordina ted by Detachment 3,
6003rd Support Squadron, Their cooperation was excellent; they were
responsible for the fast execution of the mission and should be given
credit for success of the project despite the difficulty of repeated camera
failure.

The photographs have the following characteristics:
1. Vertical photographs of 9" by 9" format.
2. Scale at average base elevation is 1:20, 000 and 1:25, 000,
The actual scale depended on the topographic elevation

and varied between 1:12, 000 and 1:27, 000,

3. Flightlines are acceptable, The forward overlap for stereo
viewing is approximately 50-60% and the side overlap is 0-75%,

4. Image quality is good to excellent, allowing easy identification
of poppy fields,

5, Cloud cover ia minimal; most of the cloud cover occurs around
high peaks and ridges thus obscuring some potential poppy

growing areas,

Analysis Procedure

The photographs have been indexed and plotted on 1:50, 000 scale topo-
graphic maps (L7015 Series). This step is necessary for locating the
photographs and plotting the fields on the maps.
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Identification

The fields were identified by using various characteristics of the culti-
vation pattern of this crop.

1.

3.

Sige - The poppy fielde are usually small compared to
such crops as rice. Even the rare large fields consist of
a conglomerate of smaller fields,

Texture - The poppy fieids have a very smooth texture
(silky). This characteristic is the result of careful weed-
ing of the fields and a rather uniform thin crop.

Tone - The tonal characteristics are light to medium

grey depending on the sun angle. Tonal variation within
one field is usunally very gradual and indicates a variation
of ‘'moisture content of the soil or uneven distribution of
the crop. Low altitude photography may show some row
patterns which are caused by the walking pattern during
weeding and tapping and not caused by planting.

Location - The fields are located at an altitude above 600
meters (1, 800 feet). A few fields were observed lower,
but these are exceptions to the rule, Most fields are at
an average altitude of 1,000 meters.

Slope position - The fields are usually located on the slope
of a hill or ridge, and rarely on the ridgeline itself, The
ridgeline is usually subject to drought during the period
that the poppy is cultivated,

Rock/s0il conditions - The poppy fielde have been observed
on various soils, although extensive fields have been related
to limestone formations, The good commercial size fields
have been located on the hill slopes below the limestone out-
crops, because of deeper soils and more fertile conditions,
Sinkholes in the limestone have often been favored for the
same reasons, but generally they are small, Fields have
been found on the limestone itself, but the rock gutcrops
reduce the usable areas by more than 50%.

Season - Rppy cultivation is related to the cold season, The
planting starts in October with the harvest through March. In
general, this iz the major crop at this time of the year after

.the rice harvest. So the activities of the poppy fields



s Byes
deviate from the normal agricultural season because they
fall mainly in the dry period. This season also coincides

with the weather window for aerial photography.

Measurements

The area measurements were kept simple because of the limited effort
and time frame of the project. The fields were directly measured on

the photos using simple dot planimeters; untrained technicians performed
the more routine operations. The acceptable maximum error is approxi-
mately 20%, while the average is more likely in the 10% range,

1. The identified fields were measured using dot planimeters
with a density of Z5 dots per sguare centimeter. This method
is fast and consistent when only untrained technicians are
available.

2, Only the center section of the photographs were used whenever
possible to minimize the radial distortion caused by the high
topographic relief. Stereo-plotting was not used for this
initial effort because it would require additional time to
properly train the technicians,

3, The altitude of each conglomerate of fields was noted after
plotting the field location on the topographic map.

4., A conversion table was made {o correct for scale variations
caused by the topographic relief and low flying altitude,

5. The measured areas were tabulated and the conglomerate
of fields with a total of more than one hectare was plotted
on a distribution map to show the various concentrations of
poppy fields (Maps 1, 2, and 3},

Area measured

The distribution of poppy fields is shown on the attached Maps 1 through
3 of Ban Houei Sai, Sayaboury, and Luang Prabang/Vang Vieng regions,

The total area measured in the various regions are the following:



I, Ban Houei Sai 931 hectares
2, Sayaboury

Along the Thai border 445 hectares

Along the Mekong 475 hectares

3. Luang Prabang 291 hectares

4, Vang Vieng 69 hectares

Total measured 2, 211 hectares

Ban Houei Sai area (Map 1)

The highest concentration of fields is located in the central highlands of

the region where the elevation reaches 1, 800 meters (5,400 feet),

Smaller concentrations are found along the eastern edge of the photographed
area, The extent of these fields iz more limited compared to the concen-
tration in the central highlands, However, it does suggest that more

fields can be located beyond the asrial photo coverage,

The distribution of the poppy fields is directly related to altitude, Access
to transportation is short for any point and never more than 30 km from
the Mekong River and the international borders,

The security conditions have been altered and movement of the population
out of the area will undoubtedly have affected the total production of

opium, which will be lower than in other years,

Sayaboury - Thai border (Map 2}

Extensive fields are found in the highlands bordering Thailand. The
elevations reach a maximum of 2, 300 meters (7, 000 feet)., The fields
are hard to reach by surface transportation from the Sayaboury valley,
although access to Thailand is easy through the insecure border area,
There are, however, three landing sites in the area. One of these,
1.S-42, shows significant relationship with the opium p roduction m the
area; very extensive fields are within immediate reach of the landing
site, Trails between the fields and the landing site indicate that trans-
portation of the opium may be accomplished by air,

Sayaboury - Mekong (Map 2}

The distribution of fields again related to the highlands, Most of the
fields are evenly distributed along the ridges, However, a very high
concentration is located on a ridge overlooking the Thadeua ferry cross-
ing only 5 km away., Another high concentration is located farther
north on a ridge also overlocking the Mekong.



The aerial photographic coverage does not extend farther eastward.
However, some rather extensive fields have been noted along the
extreme edge of the photo coverage indicating that more fields exist
towards Luang Prabang. Field observations concur, although the
extent is limited as the highland area decreases in that direction.

Luang Prabang (Map 3}

The photographic coverage extends north-south over a 20 km strip
east of the Royal Capital, The extensive fields are located on the
slopes of the limestone outcrops east and southeast of the city. Some
cultivation was noted on the limestone itself, but the rock outcrops
were visible and reduce the usable soil surface by at least 50%.
Several smaller concentrations of fields are located on the various
hilis farther south.

Vang Vieng (Map 3)

There are several concentrations of fields east and south of Muong
Kassy. Only one area is significant, which is located on a limestone
ridge 20 km north of Vang Vieng. Several scatiered concentrations are
located adjacent or near Route 13 in the area,

Whole areas between Luang Prabang and Vang Vieng have been denuded
of forest, and may be a reason for the lack of poppy cultivation in

spite of the high elevation,

Areas Estimated

The poppy cultivation in the areas not photographed was estimated by
correlating the characteristics of poppy fields obtained from the aerial
photographs, field observations and other pertinent data which was
obtained from individuals whe live and have worked in these areas.

The significant characteristics are: altitude, rock formation, soil
conditions, transportation and population, Unfortunately the population
movement has been significant since the compilation of the topographic
maps, However, correlation of dwellings plotted on those maps at an
altitude of 1, 000 meters and above are still valuable as a substitute for
some of the aerial photo information,

An attempt has been made to use ERTS imagery as a substitution, The
cloud cover and relatively poor resoclution prevented the use of this
material,
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The estimated area under poppy cultivation in the missing strip south of
Luang Prabang, east of the Mekong (Map 3), is the following:

Limestone ridges between Luang Prabang

and Phou Chia (LS-25) 392 hectares
Phou Chia (ILS-25) and surrounding area 106 hectares
Highlands south of Phou Chia 207 hectares
Ridge {1.8-258) north of Ban Sanakham 57 hectares
Total 762 hectares

Arsas from Field Data

Opium cultivation data is available from an area in the southwest corner of
. Xieng Khouang Province. This data has been collect:d to estimate the
compensation of poppy fields damaged by alleged spraying,

The data covers information of fifteen villages inhab'ted by 252 honseholds
claiming compensation. The total area in poppy cultivation claimel is
listed as 398,2 hectares. The area measurements are given in the length
and width of the fields, The exact system of measurement is unkncwn, and
the values may be rough estimates, The actual area may be smaller if

the maximum length and width of irregular sized fielis were measured.

Field observers have also spotted some concentrations of fields along the
banks of the Mekong north of Hong Sa, and in some cf the highland areas
in Pak Lay province, The reports do not indicate ertensive fields,

Total Area

The total area under poppy cultivation for the 1972/73 scason in the ori-
ginal project area is estimated at 2, 973 hectares, This figure inclhudes
2,211 hectares measured and 762 hectares estimated, The additional
field data for Xieng Khouvang Province accounts for at leust an additional
398 hectares, making the total area 3,371 hectares.

Opium Yields

The opium yield figures are important for quantifying the area iulormation in
order to derive the total production of the region. The present aviilable

data is highly variable, No other specific information accompanie: the yield
data which may indicate the causes or circumstances for the variaice,
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The following is 2 list of yield figures and their sources:

1, Agricultural Division (opium trader) 2,4 Kg/ha
2, PSD advisor BHS . 6.7 Kg/ha
3. Field Report BHS 12,0 Kg/ha
4, Agricultural advisor BHS lLarge 4.8- 5.2 Kg/ha
Maximum 20,0 Kg/ha

‘ Average 12.0 Kg/ha

5. Lac administrator 25,0 Kg/ha
6, Tribal Research Centre Thailand 6,0-20,0 Kg/ha
7. Burma report 6,1-16,2 Kgd/ha
8, Xieng Khouang 252 samples Large 0,2-17,1 Kg/ha
' Median 2.4 Kg/ha

The above figures show an average range of yeild data from 0.2 to 25.0 Kg
per hectare,

The 252 samples of poppy yields from Xieng Khouang province ranged from
0.2 to 17,11 kg per hectare. The total area in poppy cultivation of this
area is 398.2 hectares,

The yield figures are divided in three groups: (a) from 0.2 to 5.5 kg,
(b) from 5.5 to 6.5 kg, (¢) 6,5 kg and above. The percentages of area
covered by each group is the following: (2) 97.47 percent, (b} 1.05
percent, and (c) 1,48 percent. Therefore the average of 2.4 kg per
hectare is 2 more valid figure for this area.

A correlation of the field size and yield indicates that the increase of

field size lsads to a decrease of productivity, The high yield figures

between €.5 and 17. 11 Kg represents a group of fields with an average
size of 0.54 hectares, The lowest yields of less than one hectare are

related to very large fields with sizes up to 12 hectares,

This indicates that higher productivity of the small fields can be attributed
to a better selection of site and better cultivation practices,

No. analysis has been made of the bias of the field data, It was expected
that the figures would be higher, because of the fact that the figures
were collected for compensation purposes, -

The yield figure of 2,4 kg per hectare from a well established opium
trader (source no. 1) falls within the first and largest group of samples
of the Xieng Khouang data, The 2 verage figure of 6,0 kg was given as a
low yield figure by other sources and falls within the second group of the
Xieng Khouang data, The high values are not impossible as reported in
the same large sample, although the total area represented iz rather
minimal,
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The wide range of vield figures avallable from the different sources can
be attributed to a variety of reasons, of which we can list a fews

1. No actual measurements havz been made of a iarge sam ple.
Mozt of the yield and the area estimsates are given by the tribeaman
and these estimates incorporate every possible bias, Often the vield
data is based on the performance of a family whose size ig usually not specified.

Z., WNo actual réiationship of soils is recorded. The poppy is grown on
almost any soil provided that the altitude, and moisture regquirements
are satisfactory.

3, The number of seasons that a field has been in use is not recorded.
This is important, because the fields derive their fertility from the
ashes of the burned vegetation, The production of the fields decreases
rapidly with each successional use,

4, The relationship between yield and ethnic group has not been established,
although it has been commonly accepted that the Yaos are the best nro-
ducers of opium. This assumption is based on the high sop histication

and aggressiveness exhibited by the Yaos.

Estimated Opium Production : .

The total area in poppy cultivation accounted for in this project is

3, 371 hectares, The production i §. 09 tons if 2.4 Kg is used as the
quantifying value, The production is 2p. 23 tons if 6,0 Kg is used, A
maximum of 53. 94 tons if 16,0 Kg iz used.

Thus the range of production estimate for the project area is between
a low of 8.0% tons and high 53. 94 tons. The available yield figures
suggest that the real production is more in the range of 20 tons,
excluding the areas unaccounted,

it should be noted that the production figures are only valid for the area
evaluated. Although it is assumed that most of the potential poppy grow-

ing areas were covered, and that poppy cultivation in the contested area
is negligable, However, no verification of the last fact was available.

The fact is also important that the range of yield figures is large, Thus
refinement of area measurements is less meaningful until 2 more
accurate yield data is avatiiable for quantification,



Correlations

There are two environmental characteristics that are related to poppy
cultivation. First ie the obviously known requirement of a high ele-
vation, The average elevation is approximately 1000 rmeters (3000 feet),
while the lower limit ie 600 meters (1800 feet), Second is the type of
soils, Although the poppy fields have been found on all type of soils,

but extensive fields are very common in areas where limestone rock
outcrops are dominant,

The cultural relationships are rather interesting. The presence of
government control appears to be no deterrent to poppy cultivation,

The contrary appears to be more often the case. The presence of trans-
portation, thus accessibility is a significant encouragement for growing
poppies. For instance, landing strips such as 1.5-4Z have a direct
bearing to the extemsive cultivation of poppy fields at their doorsteps.
The same is true for Phou Chiz {1L.S=25) and LS-258, Several extensive
fields are located adjacent toc the major routes, such as Route 13 from
Luang Prabang., Other extensive concentrations are located within
sight of the Mekong, such as the large fislds near the ferry crossing

at Thadeua in Sayaboury.

This situation should be considered as a specific condition in Laos, and
is a function of the political and administrative conditions prevailing,

Conclusion

The objective of this project has been limited to a better determ ination
of opium production, Other pertinent relationships between the poppy
cultivation and the environmental, and socio-economical conditions
were only cursory to the process of reaching the major objective of
the project. Therefore only general statements can be made to indi-
cate the areas where some deeper probes should be conducted.

The information regarding opium production is only of real value when
it can be used in support of the various aspects of the overall Narcotics
Conirol Project, such as enforcement, resettlement, and agriculture
redirection programs: This requires a more regional approach to the
solution. The spatial distribution and magnitude of poppy cultivation
must be better understood in relation to other factors.

For instance some decision has to be made concerniang the high con-
centration of poppy cultivation determined by this project. The question
is whether this would reguire enforcement by law, or substitution



effort on sile which may require additional transpertation, or it would

be more effective in the long run to move the population to another site
with better agriculitural potential., Such decisions require the information
concerning the number of pecple involved, the resources in the area and
potential rescurces of the new site,

The priorities must be set in time and space, Often programs are re-
lated to specific incidents, and the overall distribution is not properly
evaluated, For instance, resetiled villages may have a large opium
production and equally high consumption. However, i may well be

true that other villages may require more immediate attention, because
their per capita opium production may be much larger resulting in a
large surplus,

The relationship betwe®n poppy field concentration and transportation
indicates the type of effort to be established, ¥Tor instance, the sur-
veillance should be directed against the {llegal use of air support, if

the relationship between the landing sites and the poppy fields can be
clarified, such as the absence of surface transportation. The existence
of large concentration of fields along major roads would indicate that
enforcement is more an administrative-political rather than a police
matter,

The prime use of aerial photographic methods is to obtain the spatial
data of the pertinent resources in a relative short time., This infor-
mation quantified with field data collection would form a base of infor..
mation which has a time and spatial relationship. This is a prime
requirement of proper decision making.

it should be noted, however, that aerial data should be used in con-
junction with field observations for verification and guantification of the
data,



DISTRIBUTION OF POPPY FIELDS

"IN CENTRAL AND NORTHERN LAOCS

BY
HENG L. THUNG

SCALE I: 500,000

X

LEGEND
s CLUSTER OF FIELDS MEASURED 1974
% CLUSTER OF FIELDS MEASURED 1973

4,
______ mrone  CQTIMATFD 1974

7 '
! AR

= v, Ex
o,
l\
)
:

,

I3 v

% -
;

THAILAND

J v, e L

) o 3V
J P
-

Muc




101

4

o P
/ \f\. / \\\KH\ Sy 5

@)

s
o Hongsa

“\ /
\‘/ 0 - i & P
o fur
e~
il w85y . '

]
e | \ .




I,
102

L N

Ls 339

q L0 32

Xieng Knauang

PLAINE DE JARS

plong Tiong

T N ' '
103 ™~ Y '
N \ N. VIETNAMi

i
| "\,S




%

MiongVasey 194

. R
- "" '«

‘>
5

o)




T
e i

y i Worthern Laos

U
o
o
S
i
L4
)
S
fxd
i
L
i
o
o]
Lo
5
pe.
s
3
b
o
L
.
i
o
e
o
o
]
b |
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for whic h serial photography photoanaiysis, and correlation of pop p;f
yvigid cata were avcomplished over Z‘,h.-’& past 3 1/2 months.

The sstimated y'f*&%fe for those aveas o Northern Lasos under RLG |
wontvol, on the basie of this survey, amounts to 20 23 metric toss of
raw opimm. Although there are many caloulations incloded in De, Thung o
survey that are based oa rough *’i*’ﬁ’-ﬁi- i b@l"mva we cai fesl more confideny
‘o miating that aanuval production estimmates for Lace (RLG areas) run
betwesn 20-25 MT., Y we coasider ,§ 1t the greaier portioa {possibly alls
of this oplum preduction is consumed by oplusn smokers In Maﬁ-a;, L
would then conciude that very Hitle, if any. opiun pyroduecsd o Laos
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 SUMMARY
The objective of thi;wsecond survey is to estimate the 1974
opium production and determine whzther there are any changes
in poppy cultivation in the Vientiane Government Controlled
terrigory of Laos. The 45,000 8q. km photographed included
parts of Vientiane, Xieng Khouang; Luang Prabang, Sayaboury

and Houa Khong Provinces.

On the 1974 photographs 5,569 hectares were measured, Ad-
ditional photographs covering 696 hectares were used from last
year's survey and 200 hectares were visually estimated, giving

a total area in pbppy that was messured of 6,465 hectaresa

The hectarage in poppy this year is almost twice the estimated
hectarage of last year. The large increase is primarily the
result of more extensive aerial coverage this season, which

was 1ncréa;ed fourfold from 11,000 sq. km to 45,000 sq. km.

The bzat avallable base data give a yleld range from 3,5 kg/ha
to 9.2 kg/ha, (Dased on 1966 Thai.datag The averége yield
vsed for Laﬁs 74 Survej quantifiéation is 600.kglha, Therefore,
the range of production estimates for Lacs varies from a low

of 22.628 tons to a high of 59,478 tons using tne average yield
(6.0 kg/ha) the total estimated production from 6,465 ha is

38,790 metric toms.
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The general trend; based on an area by area comparison with

the 1973 survey, is downward. This trend, however, reflects
primarily the war related migration of hilltribe groups away

from their traditional opium grxowing areas since the 1973 sur-
vey. Because of this migration, it isn't possible to realisti- Ve
cally relate the trend toward a decrease in poppylcultivation

to the antie-narcotics program.

- The conclusion is that regions of high altitudes, preferably
underlain by limestone rocks and enjo&iné stable security
condition® have a potential for continued poppy cultivation
until alternative crops can be sﬁbstituted systematically and

on a large scale,



| OBJECTIVE

The objective of the second survey is to estimate the 1974
opium production and to determine whether there are eny
significant changes in the measured areas under poppy cultiva-

tion in most of the Vientianc Covermrcent controlied territory of Laos,

AREA SURVEYED

The area photographed this year is approximately 45,000 sq.km
covering the Vientiane side areas of Central and Northe:rn Laos,
which consists of greater parts of Vientiane, Xieng Khovang,
Luang Prabang, Sayaboury and Houa Khong Provinces (See Map) .
This area is approximately four times the size covered list
year. However, certain regions in Luang Prabang, Sayaboury
and Houa Khong Provinces ﬁere not covered because of various

restrictions,

The photography this year was flown for multi-purpose usei. One
major use is for the land use inventory and land capabili:cy

studies for regional planning and development,

PHOTOGRAPHY

The limited resources and time determined the use of the
smaller scale of 1:30,000, which is slightly less than optimum,
This change in scale made it possible to photograph a greater

area in a much shorter period.



ANALYSIS PROCEDURE

The photographs have been plotted on the 1:50,000 scale topo=-
graphic maps (AMS-L7015 series). This indexing was necessary
because of the large number of photographs involved and,

variation in direction and spacing of the flightlines.,

This task has reduced the time requirement for data transfer
and measurements significantly., It will also facilitate the

analysis and retrieval of data in the future.

IDENTIFICATION
The identification of the poppy fields has been simple in
spite of the much smaller scale of photography. The same charac-

teristics are valid as described last year,

MEASUREMENTS

The measurement technique for this survey has been improved be-
cause of added equipment and additional time to perform the
analysis., The percentage of error (+10%), however, remains

about the same because of the smaller scale of the photography.

The outlines of the popP¥ fields were transferred to the topo-

graphic maps using a Zeiss sketchmasterq
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The original scale of 1:50,000 of the topographié maps was
found too small for accurate measurements. Therefore, the
actual measurements with the dot planimater were performed
on 1:25,000 scale enlargements of the poppy fields in order

to reduce the reading error.

It is estimated that the compounded error of reading, plotting

and slope configuration is approximately +10%.

AREA UNDER POPPER CULTIVATION

The total gross area measured on the 1974 photographs is 5,569
hectares., There were 696 hectares méasured in an area on last
year's photographs which was not included in the photo coverage
of this year. Approximately 150 hectares have been observed
on the ridge muth of Ban Houei Sai, Occurrences of an ad-
ditional 50 hectares are scattered throughout the various areas
that were not photographed last year nor this year, this figure
includes such areas in the proxﬁmity of Shin Sha (£S~339) and
Boum Long’(LS?-'BZ)n The total gross hectarage estimated this

vear is 6,465 hectares (see map).

A breakdown by provinces is listed in the following table,



Table 1, Area under poppy cultivation by province

Provincr.
Houa Kiong
Sayaloury
Luzig Prabang
vientiane
¥ieng Khouang
2orikhane

Nther

TOTAL

1974 ) 1973
Photography Photography
Hectares Hectares

268 67
789 365
1,465 264
443 e
2,437 ———
167 —
5.569 696

Visual Total
Estimates Hectares
150 485
e 1,154
- 1,729
——— 443
e 2,437
—e—— 167
50 50
200 6,465

There are certain variatiom of the surface of the fields which

would affect the net tillable area, The poppy fields are out-

lined and the area measured on the aerial photographs.

This

procedure measures the gross hectarage and does not take inte

account the reductiom of surface dur to obstructions such as

boulders or rock outcrops.

This is the case with the fields

on limestone parent material., However, we con®ider this

variation a matter of quality of the field rather the change

of surface and will be discussed in detail under yield varia-

tion ©



‘Variations with the 1973 Survey
There is a significant difference bétween the results of the

two surveys in 1973 and 1974. The increase of poppy hectarage
is mainly éue to the more extensive area photographed this
year, This four times increase has enabled us to make measure-
ments in the important poppy growing regions rather than using
rough estimates, Xieng Khouang Province accounts for approxi-
mately 2,600 hectares, and another additional 340 hectares was

observed in seuthern Sayaboury Province,

An attempt has been made to compare identical geographic loca-
tions photographed during the two years to measure the actual
changes that havé taken place (table 2). These changes do
not include those caused by possible population movements,
Specific sampling has sh;wn that there is & general net de~
crease of poppy cultivation except for the area around Fuong
Kassy and Vang Vieng, where the recent hectarage has almost
doubled last year's figure (Table 2).

Table 2, Chamges in poppy cultivation in identical areas

of the 1973 and 1974 growing season
Decrease oxr Decrease or

Hectares Hectares increase in increase in

in 1973 in 1974 hectares hectares
Houa Khong 741 259 =432 -65%
Sayaboury Thai R, 334 259 - 75 =17%
Sayaboury Mek. 175 162 - 13 - 3.1%
Luang Prabang 27 28 + 1 + 3.7%
Vang Vieng/M.Kassy 69 133 + 64 +937%
All Area 1506 977 =529 -35%

All Areas Fxcept :
BHS 765 718 - 47 - 6%



Houa Khong

This area showed the largest decrease in poppy cultivation

which was caused by the unsettled political-military situation
present., The field officers reported that they considered the
situation temporary and increase of cultivation will take place

once the situation stabilizes,

Specific shmpling of the areas on the aerial photographs has
indicated that the field density this year has thinned signifi-
cantly‘and that they are more scattered than last year., However,
very large commercial fields have been observed on the ridge
south of Ban Houei Sai, stradling the Thai-Lao border. It is
estimated that a similar percentage (~65%) decrease is prevalent
in the areas not photographed in 1974. On this assumption the

190 hectares would be reduced to 67 hectares.,

Sayabo

There is minimal change in this province, Comparative analysis
shows a slight decrease in cultivated hectarage. However, it
is possible that there has been a slight westward population

movement towards the area near the Thaiborder which was not

photographed this year.

The southwards extension of the aerial photographic coverage

allqwed detection and measurement of additional fields on the
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\high'northﬁsouth runﬁing ridges (200 hectares), and some 81

hectares were found close to the Thal border in the extreme

south corner of the province,

Luang Prabang

The most active area south of Luang Prabang was not photographed
last year due to camera failure, Fxtensive fields were measured
on the limestone ridges which include the Phou Chia: (LS=25)

region. The estimates last year were very conservative,

Additional hectaragé was found across the Mekong and northwest

from Luang Prabang, where several extensive fields were measured.

The region northeast from the Royal Capital was not photographed
this year. It appears that no chaages have taken place in

this area which was verified by visual observation. Therefore,
the 1973 hectarage figure was used to cover this missing photo-
graphy. Some scattered fields were found on some high mountain
slopes immediately zass of these ridges, but the area further
cast waS;dévéid of poppy fielﬁs except in the immediate sur-
roundings of Boum Long (LS~32) and Shing Sha (LS-=339) near Phu
Cum, Rice cultivatibn, however, was exteusive.and new settle=-

ments were visible throughout this ares,



Vientiane
The region of Vientiane province consists of low ridges ex-~

cept for the area between MNuong Kassy and Vang Vieng with its
}high limestone outcrops, and the granite ridge east of the Mekong,
where the concentration of poppy fields were located. A few
scattered areas were found north and south of Ban Xon in

Military Region II.

:Xiegg Khouang
Most of the peppy flelds were located in the high limestone
mountainous area around the Muong Cha (LS-113) valley., This

area has the largest concentration of poppy fields of the area

mapped,

Borikhane
Some scattered fields were found in the border area with Xieng

Khouang north of the Nam Ngum reservoir,

OPIUM YIEZLD

As stressed in last year's repért the onlum yield is the most
important_quantifier, The fact that opium is aniilicit drug |
makes it very difficult to obtain hard information in the field.
Ag a result, field officers have not been able to make fielﬂ

measurements, except for Houa Khong Provimce where the agri-
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cultural officer took four controllied samples.

Therefore, we have to re-evaluate the data and statistics
available to us to arrive at a reasonable value for the opium

yield, which can be used to determine the total production,

It is obvious thaérthe range of yields is as (Table 3) wide as
last year., Hewever, fdeveral other statistics have been found
vhich verify our use of last vear figure (Table 4).
Table 3 |
Po Yields for 1974
1. Agricultural Advisor Ban Houel Sai
measured (excellent yield) estimated 10,74 - 19,55 kg/he
average range no frost damage repovted 5,00 = 7.00 kg/ha
2. Luang Prabang
estimated average 19.250 kg/ha
50 = 807 frost damage reported
3. Thailancd Survey
estimated range 1.65 = 38.43 kg/ha
no frost damage reported
4, Xieng Khouang
estimated average 7.8 kg/ha
All sources reported a poor year, because'of

late rains, less ground fog and frost damage.
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Teble &
Poppy vields from various sources
; From former Custom and tax inspector for French
Indo Chiqal. 5 kg/ha
2., Former Agricultural Director (Xieng Khouang)l 5-10 kg/ha

3. Former Administrator (Sam Neua)l exceptional year 10-18 kg/ha

4y LeMoine 1965 Survey (Seyaboury). 5,70 kg/ha
exceptional year 7-11.4 kg/ha

5. Binney 1966 (Meo North Thailand)’range 2,53-6,74 kgha
average 4,72 kg/ha

6. Dr, Krui Penyasingh 19663 (190 samples of
No Thailﬂnd) 4 o 5"11 e 80 ‘kﬁl&

4

average ‘ ; 8,125

The most systeniatic opium yileld was tzken in 1966 by Dr. Krui

?unyasingh of the Royal Thai Ministry of Agriculture in conjunc-~
tion of the UN opium survey at that time (Table 4). He had

taken 190 samples from contrclled 4 by 8 meter pnlots throughout

1) Life Awmong the Hmoung, Vang Dao, Paris 1972

2) The Social and conomic Organization of Two Vhite
Meo Communities in Northern Thailand, George A. Binmey,
"ashington, 1970

3) Report of the United Nations Survey Team on Economic and
Social Needs of the Opium Producing Areas in Thailand,
Bangkolk, 1967
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North Thailand and reported an average yield of 8.125 kg/ha

with a standard deviation of 3.681 kg/ha,

He also differentiated ethnic identity of the growers and the
type of parent materisl. The Meos produced an opium yield
about average at 8.137 kg/ha while to Yao average was 10.094 kg;
limestone areas yielded almost twice the weight of opium com-

pared to granite.

It is stated that the 8.125 kg/ha average is for a poor year,

which would be similar to both 1973 and 1974,

Two oﬁher résearchers have listed some figure which can be con=-
sidered better than average, because they have lived extended
periods in the Meo villag;s they have studied. It can be
agsumed that their figures may be more reliable than those
gathered by others during short visit to villages, because
these resident researchers would have better opportunity and

greater trust of the pepulation &5 make field observations.

=

‘One is Mr, Binney who studied the 'hite Meos in North Thailand
and the other Mr. Lelioine in Sayaboury, Laos, Mr. Binney had
a sample of 43 households, who cultivated a total of 334 Rais
(53.4 Ha) and harvested 167,5 "Joy" (270.8 Ig). This gave an

average yileld of 4.72 kg/ha, lr. ledoine reported an average



of 5,70 kg/ha for the village of Pha Hok in Sayaboury Pro=

vince,

Unvironmental Variation of the Poppy Yield.
Approximately 4,000 hectares of the poppy fields are on lime-

stone material, These fields have a2 much higher yield than
lthose of the granitic ridges, but due to the surface obstruc~-
tions the net tillable area is reduced. Thus, in order to
cuantify the aserial photo measurements with the field sample
yields an adjustment has to be made to account for the de-

crease of tillable area,

The Thai field team in 1966 is the only research team to date
which has made an effort to establish the relationship of

opium yields and the parent material,

The average opium yield from fields on granitic parent material
was 5.66 kg/ha, On limestone this yield figure averages

9.68 kg/ha,

b

Sample areas used for the Thai field survey are four by eight
meter plots, It is reasonable to accept that they have selected
areas uovered with soil and have avoided rock outcrops. Thus

the figures indicate net yilelds,

It is estimated that on limestone the rock outcrops cover an

area which range between zero to 8(0%. Approximately 30% im
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rock outcrops is the estimated average for all the limestone
areas, Thus the gross yield figure for limestone, which is
comparable with the type of fields measured on the photo=-
graphs, is 6,78 kg/ha, or almost similar to the yield figure

for areas on granite parent material.

Therefore it is reasonable to use one yield figure as the
quantifying figure until better field samples can be obtained

in the future,

. Estimated Opium Yield Cuantifier,

The previously listed tables show that the extreme range of
yields in 1974 was reported from Thailand which is from a low
of 1,65 kg/ha te a high of 38.43 kg/ha with an average of 2,54
kg/ha. The estimates for Laos range from 5,00 kg/ha to 19.55

kg/ha.

Field officefs reported that 6,00 kg/ha represent a reasonable
yvield figure, because of frost damage and other adverse weather
conditions. However, the information on frost damage is very

erratic and non-conclusive, No field officers have personally

witnessed frost damaged flelds,

The 1966 Thai-UN report indicated that the weather conditions
in Thailand that year was unfavorable for poppy cultivation.

Thus the condition maybe reasonably similar to those im 1973
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and 1974, 1In lieu of better data it may be safe to assume
that the range between 4.5 kg/ha and 11.80 kg/ha is reasonable
to use in this survey, because the estimates of 5.0=7.0 kg/ha
from Pan Houei Sai and 7.8 kg/ha from Xieng Khouang fall
within this range. However, it should be adjusted for the
variation caused by the limestone cutcrop areas, The adjusted
range is from 3.5 kg/ha to 9.2 kg/ha. The calculated and ad-
jusfed averages of 5.66 kg/ha and 6.78 kg/ha are respectively
for ﬁields on granitic and calcarecus parent material, These
maybé too specific to be used in this report, For this reason
a more general figure of 6.00 kg/ha should be used as the

quantifying factor.

ESTIMATED OPIUM PRODUCTION

The total area in poppy cultivation is 6,465 hectares, It
should be noted that this hectarage is valid oniy for the 45,000
8q. km surveyed, plus the missing sreas using 1973 figures and

the eoccurrences visually estimated,

The survey area is approximately four times the size of last
year. It can be assumed that most of the potential pﬁppy
growing areas in Vientiane side held areas have been covered
in 1974. There is no hard informatiqn available for areas
outside those mentioned above, although available infofmation

indicates that it may be negligible,
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The range of opium yield used is 3.5 kg/ha to 9.2 kg/ha.
These estimates give production range from a low of 22.628 tons
and a high of 59.478 tons for 1974, The average of 6.0 kg/ha

gives a production of 38.790 tons for this year.

CONCLUS ION

The 6,465 hectares in poppy cultivation measured this year are
approximately twice the estimate of last year's hectarage and
produced an estimated 38.790 tons of opium. This year's
azrial photo coveragé of Vientiane side is four times the photo
coverage of 1973 which accounts for the large increase in
cultiéation. The largest additional hectarage was measured in
Xiené Khouang Province, which was not photographed last year.
Thi# region had the large;t concentration of poppy fields in

the Kingdom,

The present distribution patterm of poppy cultivation 1ndicat§s
that it is likely that the hectarage last year was approxie

. mately the same as 1974, The correlations conducted for iden-
ti;al geographical areas on 1973 and 1974 photographs showed

a general decrease of poppy hectarsge. Some areas, however,
showed significant changes which were related to the altered

gocio=economic conditions.



Regions with serious population disruptions such as Houa
Khong Province have shown sharp decreases, because the popu-
lation could not be assured access to the fields during the

critical two week harvest period,

On the other hand areas with increase stabilization and added
population, such as the region between lMuong Kassy and Vang

Vieng, have shown a sharp increase of poppy cultivation.

These impacts were sorlarge that it was not possible to measure

any direct effect caused by the Lao Narcotic Control program,

The conclusion is that Teglons of high altitude, preferably
underlain by limestone rocks and emjoying stable security cone
dition have a potential for continued poppy cultivation until
alternative erops can be substituted systematically and on a

large scale,
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