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Geography 

The a r e a  of Cukurova-Amikovasl covers  t h e  provinces of I s e l ,  Adana and Hatay I n  
t h e  sou the rn  p a r t  of Turkey. 

It i s  surrounded by t h e  Taurus mountains l n  t h e  n o r t h  ( reach ing  a  l e v e l  of 3585 
metres above t h e  s e a ) ,  t h e  An t i t au rus  mountains i n  t h e  e a s t  and t h e  Mediterranean sea 
i n  t h e  sou th .  
Although t h e r e  a r e  anc i en t  towns e.g. Tarsus  (Cukurova) and Antoklya (Amlkovasi) found i n  
t h e  a r e a ,  i n  e a r l z e r  days,  b i g  p a r t s  of Cukurova were on ly  used by nomads. But i n  t h e  '60 
a  l a r g e  p r o j e c t  known under t h e  name of "Lower Seyhan I r r i g a t i o n  P ro j ec t "  w a s  
e s t a b l i s h e d ,  permitting t h e  a g r i c u l t u r a l  and h y d r o c l e c t i c a l  development of t h e  area. 
The lower Seyhan p l a l n  1 s  l i m i t e d  e a s t  and west  by t h e  Ceyhan and Berdan r i v e r s  
r e s p e c t i v e l y .  Together w i t h  t h e  Seyhan r l v e r ,  they form a  relatively f l a t ,  a l l u v r a l  
d e l t a  below 50 metres  l e v e l  w i t h  s l o p e s  va ry lng  between 1% and 0.1%. which con t a in s  
around 220 000 ha of land of which a t  p r e sen t  170 000 a r e  i r r i g a b l e .  The monotony 
of t h e  f l a t  landscape is from tlme t o  t lme I n t e r r u p t e d  by sma l l ,  i s o l a t e d  h i l l s .  
A narrow band of sand dunes runs  p a r a l l e l  t o  t h e  coas t  l l n e ,  o b s t r u c t i n g  t h e  n a t u r a l  
d r a inage  of r a inwa te r  i n t o  t h e  sea .  The dunes a r e  In t e r spaced  w i th  lagoons and 
swampy, poorly  dra ined  a r ea s .  The l a r g e s t  of t h e  lagoons,  Akyatan, i s  more than 
16 k m  i n  l eng th  and covers  5000 ha. A l l  excess  wate r  from t h e  i r r i g a t i o n  p r o j e c t  
i s  c o l l e c t e d  i n  t h r e e  main d r a inage  cana l s  reach ing  t h e  s e a  o r  t h e  two maln l a k e s .  
Akyatan and Tuz G ~ L U .  

A major ma la r i a  problem I n  t h e  Cukurova i s  t h e  h e i g h t  of t h e  wate r  t a b l e  which 
i n  many a r e a s  is l e s s  than one metre  below t h e  s u r f a c e  and l n  consequence e n t a i l s  t h e  
dra inage  d i t c h e s  always containing water  The t h i r d  phase of t h e  "Lower Seyhan 
I r r i g a t r o n  P ro j ec t " ,  whrch has no t  y e t  been Implemented due t o  f i n a n c i a l  restraints 
would involve  t h e  pumping o u t  of t h e  wate r  t o  t h e  s e a  and i n  l t s e l f  would r e l i e v e  
many of t h e  dra inage  problems by a  l a r e r l n g  of t h e  wate r  t a b l e  over  t h e  Cukurova. 

The s u r f a c e  of t h e  a r e a  1s 38 506 km2. According t o  t h e  1980 census ,  t h e  t o t a l  
popula t lon  1s 3  185 945 I n  1380 l o c a l i t i e s .  Wlth regard  t o  administrative divisions 
and h a b ~ t a t ,  t h e  popula t lon  is d i s t r r b u t e d  as fo l lows:  

Urban % Rural X T o t a l  

Adana (Cukurova) 842 843 56,72 642 898 43,28 1 485 743 

I g e l  (Cukurova & 424 544 50,30 419 387 49,70 843 931 
S l l )  

Hatay (Amikovasi) 366 550 42,80 489 721 57,20 856 271 

- - - -- - - -  

T o t a l  1 633 939 51,28 1 552 006 48,72 3 185 945 

(Taken from S t a t e  P lanning  Organ i za t i on ,  - S t a t i s t r c a l  I n s t i t u t e ,  1980 census. )  

I n  a d d l t l o n ,  about 700 000 sea sona l  workers l n c r e a s e  t h e  t o t a l  popula t lon  by 22% 
and t h e  r u r a l  popula t ion  by 45X 



The age-sex d l s t r l b u t i o n  of the populat ion can be  seen from t h e  following t a b l e  
(da t a  taken from Saglrk v e  Sosyal Yardim Bakanllgr - Turklye Sagl lk  I s t a t l s t i k  Y i l l ~ g ~ ,  
1975-1978) 

Age Groups Total  % - - Male X - - Female % - 

Tota l  40 197 670 20 417.200 50,79 19 780 470 49 ,21  
0-4 5 403 290 13,44 2 7 5 7 0 5 0  6 ,86  2 646 240 6,58 
5-9 5 446 490 13,55 2 786 940 6,93 2 659 550 6,62 
10-14 5 210 480 12,96 2 720 650 6 ,77  2 489 830 6,19' 
13-19 4 462 540 1 1 , l O  2 3 0 7 4 2 0  5,74 2 155 120 5,36 
20-24 3 5 3 7 5 9 0  8,80 1 8 2 7 7 0 0  4,55 1 709 890 4,25 
25-29 2 839 060 7,06 1 447 980 3,60 1 3 9 1 0 8 0  3,46 
30-34 2 1 8 5  720 5,44 1 089 360 2,71 1 096 360 2,73 
35-39 2 169 920 5,40 1 0 3 1 2 6 0  2,57 1 138 660 2.83 
40-44 2 155 220 5,36 1 0 9 1 9 6 0  2,72 1 063 260 2,65 
45-49 1 724 990 4,29 900 950 2,24 824 040 2,05 
50- 54 1 2 9 6 2 6 0  3,22 652 530 1 ,62  643 730 1,60 
55-59 779 040 1,94 3 8 7 6 2 0  0,96 391 420 0,97 
60-64 1 066 460 2,65 5 1 5 9 3 0  1 ,28  550 530 1,37 
65-69 721 840 1,80 352 320 0,88 369 520 0,92 
70- 74 558 430 1 ,39  2 6 1 1 1 0  0 ,65  297 320 0 ,74  
75-79 283 320 0,70 1 3 5 8 1 0  0,34 147 510 0,37 
80-84 151 800 0 ,38  56 500 0,14 95 300 0 ,24  
85 + 98 500 0,25 33 900 0,08 64,600 0,16 
Unknown 106 720 0,27 6 0 2 1 0  0 ,15  46 510 O,12 

The a r e a  1s one of t he  most f e r t r l e  and most densely populated p a r t s  of t h e  . 
country. 

An enormous economrc development took p l ace  i n  Cukurova from 1950 t o  1980. 
Thrs can be seen from t h e  Increase  of t h e  populat ion:  

Populatron Turkey Populatron Adana Province Adana x 100 

Several  e thnrc  groups from t h e  surroundings a r e  r ep re sen ted  i n  Cukurova. I n  
some se t t l emen t s  t h e  G6PD-defrcrency i s  found I n  r e l a t r v e l y  hrgh proportions of t h e  
populat ion,  up t o  about 202, a mat te r  whlch may cause d r f f r c u l t z e s  r n  t h e  r a d r c a l  
t reatment  of malar ra  cases  wi th  primaqulne un le s s  g r e a t  c a r e  IS taken. 

Table no. 1 shows t h e  r e s u l t s  of a s p e c r a l  house survey car rned  out  r n  t h e  month 
of September 1981 r n  t h e  r u r a l  a r e a  of a s e c t o r  rn Cukurova. It can b e  observed t h a t  
t h e  average number of persons per  house was found t o  be 4.0. Only 2.5% of t h e  
population present  a t  t h e  moment of t h e  survey were v r s z t o r s .  





However, a s  agriculture 1s  t h e  main a c t l v l t y  of t he  a r e a ,  mlgrant workers a r e  found l n  
t h e  d l s t r ~ c t  a t  different seasons of t h e  year  They u sua l l y  a r r l v e  In  waves, t h e  f r r s t  
one b e g i n n ~ n g  around t h e  mlddle of Apr i l .  By t h e  end of June - beglnnlng of J u l y ,  
they l eave  Cukurova t o  r e t u r n  t o  t h e l r  p l ace s  of o r l g l n  o r  they go t o  work rn o t h e r  
a r e a s  of t h e  country (Antalya o r  Aydin). The second wave comes I n  September and 
r e t u r n s  t o  South-East Anato l ia  by t h e  end of October o r  mld-November. Some mlgrant  
workers do no t  fo l low t h e  above-mentloned p a t t e r n ,  bu t  may remaxn f o r  a  longer  t l m e  
u n t i l  t h e  a r r l v a l  of t h e  w l n t e r ,  some w l l l  s t a y  u n t l l  t h e  end of t h e  agricultural 
season wh i l e  some o t h e r s  w ~ l l  s e t t l e  down m t h e  town of Adana, a t t r a c t e d  by t h e  
oppor tun i ty  of f i n d i n g  a permanent job I n  t h e  l n d u s t r l a l  areas of t h e  Cukurova. 

Socioeconomic s t u d ~ e s  c a r r l e d  o u t  i n  1978/1979 have c l e a r l y  shown t h e  excess  
exposure t o  r l s k  of m a l a r i a  of t h e  poor mlgrant  population dur lng  t h e i r  s t a y  I n  t h e  
Cukurova. It w a s  found t h a t  t h e  man b l t l n g  r a t e  l n s i d e  and o u t s l d e  1s s e v e r a l  t i m e s  
h igher  I n  t h e  t e n t s  of mlgrant  workers than i n  permanent houses .  However, i t  cannot  
be s a i d  t h a t  housing 1s t h e  only soc ioeconom~c f a c t o r  l i nked  t o  t h e  m a l a r i a  r i s k .  
There a r e  a l s o  many o t h e r  f a c t o r s  l l k e  income, occupat ion,  education, e t c . ,  whlch 
p lay  an equa l l y  Important r o l e .  

Another important  problem whlch owes t o  be ment~oned  i s  t h e  r r r e g u l a r  
u rban i za t i on  of t h e  c i t y  of Adana. Adana 1s made up of 72 d i s t r i c t s  (mahalle) and 
it 1s t h e  4 th  l a r g e s t  c i t y  I n  Turkey. However, 23 districts are c l a s s i f x e d  a s  s q u a t t e r  
a r e a s  where t h e  environmental conditions favour  t h e  development and spread  of 
s e v e r a l  d i s e a s e s .  The same situation is r epea t ed  i n  r u r a l  a r e a s  when uugran t  workers 
e s t a b l i s h  t h e i r  camps i n  t h e  neighbourhood of r u r a l  v i l l a g e s  w i thou t  adequate  s a n i t a r y  
condr t ians ;  The presence  of t h e  s ea sona l  workers,  and t h e l r  socioeconomic s t a t u s  
makes t h e  o v e r a l l  h e a l t h  s l t u a t l o n  worSe and r e p r e s e n t s  one of t h e  major problems t h e  
m a l a r l a  campalgn I n  Turkey 1 s  f a c m g .  

Meteorological d a t a  f o r  Adana (Cukurova) and Hatay (Amikovasr) 

Taken from T.C. Gida-Tarlm v e  Hayvancl l ik  Bakanl ig i ,  Devlet  Meteoro lo j l  I s l e r l  
Gene1 Mudurliigc - Ortalama v e  Ekstrem Klymetler Mete0r010ji  ~ G l t e n i ,  Ankara, 1974 ' 

a) Adana: 20 m. above sea l e v e l  (1929-70) 36O59'N - 3S018'E - 
J a n  Feb Mar Apr May Jun  J u l  Aug Sep Oct Nov Dec Yearl! 

T Mean min. 4 , 8  5 ,7  7 , 8  11.2 15,O 19,O 22,O 22,4 19.0 1 4 , 8  10,6 6 ,7  13 ,2  
E 
M Mean max. 14 ,2  15 ,8  19,O 23,4 28,2 31,9 33,8 34 ,8  33,O 28,9 22,9 16 ,8  25,2 
P 
oC Mean 9 ,3  1 0 , 3  12,9 17,O 21,2 2 5 , l  27,6  2 8 , l  2 5 , 2  20 ,8  15,7 1 18 ,7  

Re1 .Humid. 
mean% 67 68 66 68 67 66 68 67 62 60 63 67 66 

P rec ip .  
rn 1 1 2 , 2 9 8 , 5 6 9 , 4  46 ,7  50 , s  20m7 4 ,3  4 , s  1 5 , s  3 9 , 4 6 6 . 6  1 2 0 , 2 6 4 6 , 8  



b )  100 m above sea  l e v e l  ( 1 9 4 0 - 7 0 )  36O15'N - 3 6 O 0 7 ' ~  

Jan Feb Mar Apr May Jun J u l  Aug Sep O c t  Nov 

- 

n Mean rnax. 11 ,7  14,O 17 ,4  22 ,2  2 6 , 3  2 9 , l  30 ,8  3 1 , 8  30 ,5  26,8 20 ,3  13,5 22,9 
P 

oC Mean 8 , l  9 , 9 1 2 , 7  1 7 , l  2 1 , l  2 4 , 7 2 7 , O  2 7 , 6 2 5 , 4  2 0 , 2 1 4 , 6  9 ,6  18 ,2  

The p l a l n s  have a Medi terranean c l imate .  There  1s a h igh  humidlty throughout  
t h e  yea r  w l th  h o t  summers and moderate w i n t e r s .  

The co ldes t  month 1s January,  w l th  a mean tempera ture  o f  9 3O C I n  Adana, t h e  
mean maxlmum temperature  be lng  14.20C and t h e  mean minlmum 4.80C. A p r i l  shows a mean 
temperature  of 17.0% w ~ t h  mean maximum of 23.40C and mean mlnimum of 11 .2 '~ .  The 
warmest month is August wl th  a mean temperature  of 28.10C (mean maximum 34.80C and 
mean mlnlmum 22 .4 '~) .  November 1s st111 r a t h e r  warm, mean tempera ture  b e ~ n g  15.7OC 
wi th  a mean maximum of 22.90C and mean mlnrmum of 10.60C. 

Wlth regard  t o  r a m ,  December has  t h e  h l g h e s t  p r e c i p r t a t i o n  w i t h  120.2 mm. 
R a l n f a l l  decreases  s lowly ,  reach lng  50 mm I n  May, 20 7 mm i n  June ,  4.3 IIUII I n  J u l y  
and 4.5 mm I n  August. I n  September t h e  r a l n  starts aga in  wlth  15.5 mm fol lowed by 
October w l th  39.4 mm. 

Hatay shows t h e  same t r ends  a s  Adana. 

Historical Background 

I n  1925 t h e  government established a m a l a r i a  c o n t r o l  programme and founded t h e  
Malar ia  Institute I n  Adana, 1 . e  I n  t h e  most mala r lous  a r e a  of t h e  country.  Durlng 
t h e  second world war,  t h e  count ry  s u f f e r e d  very  much from t h e  d l s e a s e ,  bu t  soon a f t e r  
t h e  end of t h e  war t h e  use  of DDT w a s  in t roduced .  Graph no. 3 shows t h e  (incomplete) 
number of rnalarla ca se s  f o r  t h e  whole country.  The number of r e p o r t e d  ca se s  f o r  
t h e  whole country I n  1945 was 146 000. I n  1954, P.  f a lc lparum accounted f o r  204 of 
t h e  ma la r l a  ca se s  Ln Adana. 

The ma la r l a  e r a d r c a t l o n  campalgn s t a r t e d  l n  1957. The r epo r t ed  number of m a l a r l a  
ca se s  f o r  t h e  Adana r eg lon  was 5128 I n  1958 Systematic r e s r d u a l  rndoor sp ray ing  
was c a r r l e d  out us lng  D l e l d r l n  and DDT 

The a t t a c k  phase l a s t e d  u n t l l  1963. From 1961 t o  1963, a t o t a l  of 25 ma la r r a  
cases  only were r epo r t ed  from Adana The a r ea  passed t o  t h e  c o n s o l r d a t l o n  phase.  
Spraylng rounds were interrupted and f o c a l  spray lng  only w a s  c a r r r e d  ou t  i n  v i l l a g e s  
where a p o s l t l v e  ca se  occurred 





By the mid slxtles a warnrng was pronounced abouL the danger reIJrt1\rnted (each 
year) by the  arrlval of Infected w v r k c r s  froni the souttl-east part of lurkty where 
malarla transmr5sron still rernalned However, as by the year 1970 the number of 
cases detected In the whole country was very low, 1263 only, the lnternatlonal and 
natlonal authorltles were led to belleve that the dlsease was totally under control. 
The organizational structure of the Malarla Programme of Turkey then became 
weakened by a reductron of not only the flnanclal support, but also the manpower. 
The fact that durlng the same year (1970) the number of cases reported for the 
Cukurova had Increased from 49 to 149 passed unnoticed. 

MALARIA CASES BY YEAR 
Total 
Cases 1968 1969 1970 1971 1972 1973 1974 1975 1976 

Turkey 3318 2173 1263 2046 2892 2439 2877 9828 37 320 

Meanwhile, the establishment of irrlgatlon and industrral development gave 
rrse to an extension of the population area of the Cukurova. The agrrcultural and 
rndustrial expansLon demanded an increase in labour forces, either seasonal for 
the purpose of cultlvatlng improved land, or stable for the new industrral 
developments. As a result, the dlsease returned gradually to the area and an 
eprdemic (P. vivax only) hlt the area durlng the years 1976 and 1977. The malarra 
flgures were as follows (cases) : 

Cukurova - Amlkovasl 30 852 101 867 

Turkey 37 320 115 512 

A national emergency situation was then declared In the whole country, 
and intensrve control measures were applled with the assrstance of other countrres 
and lnternatronal organ~zations, includrng the followrng actlvitles . 

Case Detection - actlve, passlve and actrvated passive surveillance 

Treatment - presumptive, radrcal and llmrted mass drug admlnistratlon 
at 15 day ~ntervals, and a second radical treatment 
(antl-relaps treatment) durrng the winter months 

Vector control - residual rndoor spraylng wlth Malathion 
- indoor and outdoor foggrng 
- larvlcldlng 
- blologlcal control usrng Gambusra 



AS a r e s u l t  o f  these  e f f o r t s ,  the nurrber of po5 r t l vc  cases I n  1978 avd L979 was 
brought down t o  

19 78 19 79 - - 

Cukurova - Amlkovasl 70 468 18  828 

Turkey 87 867 29 324 

Durlng t h e  same yea r s  Turkey experienced a d m l n i s t r a t l v e  problems and a 
seve re  economlc c r r s r s .  Therefore  t h e  lmpact of t h e  e f f o r t s  was only r e l a t l v e  
and ~t w a s  l a t e r  lmposs lb le  t o  main ta ln  t h e  downward t r end .  The ma la r r a  s l t u a t l o n  
1s now showlng a la rming  s l g n s  of a r e t u r n  t o  an  e p ~ d e m i c  situation I n  s p i t e  of 
t h e  e f f o r t s  be lng  deployed by t h e  n a t l o n a l  authorities. 

19 80 - 19 81 - 1982 ( 6  first - months) 
Cukurova - Amlkovasl 24 256 37 081 17 177 

Turkey 34 154 54 415 27 265 

Entomological Informat ion 

I n  t h e  Cukurova p l a l n ,  malarla 1s transmitted by Anopheles sacharovi .  

Gonotrophlc Drssociatron/Hlbernatlon of An. sacharovl  

Durlng t h e  co lde r  months of t h e  year  I n  t h e  Cukurova, t h e r e  1s gonogrophic 
dissociation bu t  n o t  t r u e  h lbe rna t l on .  Observations du r lng  1980/1981 have  indicated 
t h e  following f o r  An sacha rov l '  

a)  Egg development ceases  i n  e a r l y  November ( l a t e  November I n  Adana c ~ t y ) .  
b) Las t  male s een  durrng t h e  month of November ( e a r l y  December I n  Adana c i t y ) .  
c )  Per lod  of gonotrophlc  d r s s o c l a t l o n  1s November/Decernber/January. 
d)  Egg development recommences I n  l a t e  January / e a r l y  February.  
e )  Egg ba tches  f l r s t  obtalned I n  t h e  l a b o r a t o r y  from f i e l d  c o l l e c t e d  females  

on 5 February r n  1981. 
f) F l r s t  parous females I n  f l e l d  c o l l e c t ~ o n  I n  mld-February. 
g)  Emergence of f l r s t  a d u l t  generation of t h e  yea r  a s  l n d l c a t e d  by 

reappearance of males: 27 March f o r  1980, 25 March f o r  1981 and 29 March 1982 
(observation 1979: mlddle of March). 

Densl ty  Trends 

Longi tud ina l  s t u d i e s  on An. sacharovl  densities r n  t h e  Cukurova have shown 
t w o  peaks,  one 10 t h e  f r r s t  p a r t  of May and a secondary one a t  t h e  end of September. 

The annual  d e n s l t y  curve of An. sacharovl  i n  houses and s t a b l e s  1s found l n  
Graph no.4 f o r  t h e  v l l l a g e  of ~ u ~ u k  Karatas  where t h e  c a p t u r e  s t a t r o n  IS s i t u a t e d .  
The variation In  t h e  p ropos r t i on  parous of t he  v e c t o r s  1s a l s o  ~ n d r c a t e d .  

I n  Cukurova l a r g e  number of s p r d e r ' s  webs a r e  found rn  many of t h e  s t a b l e s .  
Those webs form t h e  p r e f e r r e d  r e s t l n g  p l ace s  of An. sacharovl .  



Larval Br~edlng Plnccs 

An s a c l ~ ~ i r o b  I I 5 t o u n d  br, edlnb <wnrnpz, excavd t  I on5 , reservo: ri, T low -- 
running streams, ~rr~gatlon and dralnage canals. roadslde d~tches and r:ce flczld5 

The breed~ng s~tes ~nvar~ably have emergent and/or horizontal vetetatlon The 
larvae are not found ln open water without vegetatlon 

Larvlvorous Flsh 

Data 1s llm~ted, but ln general ~f present In breedlng places with scarce 
vegetatlon, Gambusla 1s found wlthout An sacharovl larvae belng present. However, 
when dense vegetation is found, both Gambusla and An. sacharovi larvae are found 
co-ex~s t ing . 

The Agricultural Development 

The agricultural and land development of the Cukurova 1s taking place under 
the technical guidance of two national institutions, the State Hydraulic Works (DSI)  
m charge of the deslgn, construction, operation and maintenance of lrrlgatron and 
energy projects (water reservoirs, dralnage and irrigation cansls, energy plants, 
etc,) and Topraksu (Soil and Water Development) responsible for providing technical 
assistance to farmers for the lmplementatlon of efficient agrlcultural procedures 
permitting to obtain the maxlmum benefit per unit of cultivated land Graph no. 5 
shows the agrlcultural development and irrigatlon patterns of the area. It can be 
seen that the principal period of irrigatlon is June/July/August, 1.e. the period 
of the lowest ralnfall. 

The following tables rllustrate the volume of the actlvitles of the projects: 
(cf. page 8) 
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Irrlzat~c- Data  Lover Seynan  P r o l e c t  - 

( a )  Lengtn of  l r r l g a t l o n  cana l s  2553 b s  

(b) Length o f  d r a inage  c a n a l s  1310 kms 

(c)  Po luze  of r r r r g a t e d  w a t e r  ( s e e  t a l e  below, 1980 d a t a )  

*Quantities g iven  i n  thousands of cub l c  wtres of w a t e r  

I r r i g a t e d  arer ............ 343 540 (Dskar) o r  84 354 h e c t a r e s  

T o t a l  

547 431 

379 433 

926 864* 

3 
Average n /Dk . . . . . . . . .  1 099 

. 

Oct 

27  217 

26 335 

5 3  552 

3 
Average n /& ............ 10 990 

Area I ?lay 

(a) I r r i g a t i o n  c z n a l  d e s i g n  f e a t u r e s  (Trapezoida l  shape)  

June  

83  453 

6 0  409 

123 862 

L e f t  Baak 

Right  Bank 

26 381 

42 329 

(e) Drainage c a n a l  de s ign  f e a t u r e s  (Trapezorda l  shape) 

J u l y  

146 553 

101 860 

248 413 T o t a l  1 68  710 

Width (bottorr) 

2 t o 9 m  

0 .8  t o  2 m 

0 . 4  t o  0 . 8  m 

( f )  Maintenance Methods 

- Chemical, and 

- Mechanical 

August Sep t  

Canal Type 

Prircary 

Secondary 

T e r t i a r y  

171  656 

105 167 

276 823 

F1o r Rate 
m Isec 

5  t o  20 

O 5 t o 5  

0  05 t o  0.5 

Lerg th  Ica 

423 

593  

1 537 

Canal Type 
I 

Primary 

Secondary 

T e r t i a r y  

To ta l  

92 171  

6 3  333 

155 504 

Width ( t op )  

15  t o  25 m 

8 t o  15 m 

1 - 0  t o  1 .5  m 

To ta l  1 2 553 
1 

Flow Rate 
m3,sec 

v a r i a b l e  

v a r l a b  l e  

v a r l a b  l e  

Length (h) 

300 

300 

710 

1 310 

Wiath ( t op )  

15 t o  35 m 

10 t o  15 m 

5 t o  10  m 

Width (Bottom) 

5  t o  25 m 

2 t o  5 m  

1 t o  2 m  



Mechanrcal methods a re  the most commonly used The u s e  of h e r b ~ c l d e s  has 

been restricted t o  a mlnrmum, due t o  lack of f a c l l l t l e s  f o r  importrng these  products. 

(g) Maintenance Output 

It var ies  from year t o  year depending upon the  financial p o s s i b i l i t i e s .  

One complete round of maintenance is achieved a f t e r  3 t o  7 years only, due t o  lack 

of heavy duty mechanical shovels. The maintenance production per year f o r  i r r i g a t i o n  

canals 1s considered t o  be 113 bf the  t o t a l  length of the  system. 

For drainage canals i t  is estimated t h a t  a complete maintenance round is 

achieved a s  follows : 

- Primary drainage canals: 6 t o  7 years 

- Secondary drainage canals: 4 t o  5 years 

- T e r t l a r y  drainage canals: 3 t o  4 years  

Detailed Epidemiological Information 

Malariometric d a t a  f o r  1977 t o  1981 i s  presented i n  Table no. 6 f o r  t h e  
Cukurova-Amlkovasi area. The information permits t o  observe t h e  evolution and 
epidemiological importance of t h e  Adana Zone i n  r e l a t i o n  t o  other zones of t h e  
Cukurova-Amikovasi area.  

The epidemiolog~cal  f igures  from t h e  Adana sec to r  show f o r  t h e  year 1977 (Table 8) 
when the  epidemic (mainly P. vivax) passed uncontrolled,  t h a t  the re  i s  a build-up 
of pos i t ive  cases w i t h  a maximum i n  Ju ly ,  followed by a rapid decrease. I n  1978 
indoor res idua l  spraying was applled i n  two cycles a s  a p ro tec t ive  measure, i n  
Apr i l  and July. 

Although th ree  year ly  spraylng rounds were planned f o r  1979/1980/1981, only 
two were ca r r i ed  out and t h e  second spraylng rounds were implemented l a t e r  than 
previewed. The q u a l i t y  of t h e  operat ions decreased due t o  severa l  f a c t o r s  among 
which was res i s t ance  agains t  spraying from t h e  population. An Increase of the  
number of malaria cases took place. It should be remembered t h a t  i n  1977, t h e  
year when t h e  epidemiological curve w a s  not  af fec ted  by t h e  application of control  
measures, t h e  maximumnumber of cases--was found i n  Ju ly ,  corresponding t o  a maximum 
of transmission i n  t h e  l a s t  p a r t  of June. This can a l s o b e  seen from Table no. 7 
showing t h e  pos i t ive  Infants  and from t h e  An. sacharovi densi ty  curve.* It i s  
i n t e r e s t i n g  t o  compare t h i s  with t h e  period of maxlmum i r r i g a t i o n  (June-August). One 
may say t h a t  the  larvae  which a r e  bred i n  t h e  drainage water from the  a c t i v e  
i r r i g a t i o n  system can only have l i t t l e  t o  do with t h e  ascending phase of t h e  
ep~demiologrcal  curve while those t h a t  a r e  bred durlng t h e  spr ing t i m e  when t h e  
i r r i g a t i o n  system is inac t ive  may a f f e c t  i t .  

* Graph no. 2 
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The t o t a l  figures f o r  t h e  whole of  Adana s e c t o r  show only one y e ~ 4 r l v  peak of 
p o s l t l v e  cases (Tab l e  no 8 Y 9 )  w h ~ l e  t he  p l c t u r e  f o r  Karatas  s e L t o r  s i ~ u w s  a s m a l l e r  
secondary peak In October T h e  same i s  seen  I n  some o t h e r  p l ace s  and t h e  r a i n f a l l  
and entomological f l g u r e s  concur wlth t h e  p i c t u r e ,  so  t h e r e  a r e  good reasons t o  
be l l eve  t h a t  t h e r e  1s a sma l l e r  secondary peak of transmission l n  many p l ace s  I n  
September, a l though some of t h e  October ca se s  may be r e l a p s e s  The number of 
l n f e c t l o n s  I n  new-born c h l l d r e n  IS t o o  smal l  t o  b r lng  o u t  t h l s  peak c l e a r l y .  Both 
t h e  f l g u r e s  f o r  Adana s e c t o r  and Karatas  s e c t o r  show an alarmrng i n c r e a s e  m 1981, 
t h e  number of p o s l t l v e  ca se s  I n  Kara tas  i n  1981 pass ing  even above t h e  one I n  1977. 

Control  Methods Information 

Surve i l  l ance  and Chemoprophylaxls 

The gene ra l  p lan  of surveillance f o r  t h e  year  1982 g lves  t h e  fo l lowing  
d l s t r l b u t i o n  of S u r v e l l l a n c e  Agents f o r  Cukurova : 

Once a month s u r v e i l l a n c e  . 144 S u r v e i l l a n c e  Agents 

Twice a month s u r v e i l l a n c e :  436 S u r v e i l l a n c e  Agents 

T o t a l  s u r v e i l l a n c e :  580 S u r v e i l l a n c e  Agents 

The es t imated  ou tpu t  p e r  S u r v e i l l a n c e  Agent is as fo l l ows  : 

Once a month : 5000 persons v i s i t e d  p e r  agent  p e r  month 

Twlce a month : 2500 persons v i s l t e d  p e r  agent  p e r  month 

The r e s p o n s i b l l l t l e s  of S u r v e l l l a n c e  Agents a r e  multiple. I n  a d d l t i o n  t o  
ca se  detection, he is a l s o  responsible f o r  : 

- t rea tment  of cases  

- follow-up of ca se s  

- houslng numbering c o n t r o l  

- popula t ion  census 

- mass chemoprophylaxis where t h l s  c o n t r o l e  measure is  used 

- h e a l t h  education 
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Resldual Indoor Sprayrng 

Sprayrng wlth MalathLon 2g/m2 1s carrred out twice a year. 

Graph no. 10 1s a graphrcal representatron of the  decrease rn spraylng coverage 
and rnsec t i c ide  consumption which has occurred s ince  the  begrnning of the  operat ions 
i n  1978. 

Larvicidrng 

There e x i s t s  a v a r i e t y  of po ten t i a l  breeding places such a s  r i c e  f i e l d s ,  
i r r i g a t i o n  canals ,  drainage canals ,  permanent land depressions and water pools,  
l a rge  man-made borrow-pits, road embankments, e t c .  I r r i g a t i o n  canals  normally do not  
represent  a breeding place problem, but  sometLmes over-flow o r  leak through the  
j o i n t s  of cana le t s  o r  through f a i l u r e s  i n  the  system may eventually c r e a t e  pools of 
standing water. Obstructed irrigations siphons can a l s o  be a problem. 

The dynamic character  of t h e  breeding places of t h e  Cukurova area  is a f a c t o r  
which cannot be neglected. Subs tan t i a l  modifications occur i n  time and i n  space. 
Breeding places change i n  number and i n  shape according t o  meteorological and human 
f a c t o r s  a l s o  ( ra in ,  i r r i g a t i o n ,  borrow p i t s ) .  It is the re fo re  almost impossible t o  
keep t r ack  throughout t h e  year of t h e  cont inual ly  changing s i t u a t i o n  of t h e  breeding 
places. 

Two types of insec t i c ide  fo rmula t~ons  have been used: Abate Sand Granules I.% 
and Abate 50% Emulsion Concentrate. The insecticide dose adopted is a s  on average 
110 g of a c t i v e  ingredient  per hectare.  Granules a r e  used when emerging vegeta t ion 
is present.  

F r l l r n g  

Sanitary f i l l i n g  as a method of l a r v a l  control  is used by t h e  Adana 
Municipality. A l a rge  land depression rn one of the  bands of t h e  Seyhan r i v e r  i s  
used f o r  t h e  d isposal  of t h e  garbage of the  town. 

DSI and Topraksu a l s o  carry  out  some f i l l i n g  of important land depressions 
i n  the  neighborhood of main towns, but t h i s  a c t i v i t y  is l i m ~ t e d  by t h e  i n s u f f i c i e n t  
number of ear th  moving equipment of both i n s t i t u t i o n s .  

Canal maintenance 

Clrmatological and human f a c t o r s  play an important r o l e  i n  the  obst ruct ion of 
canals. DSI has a department responsible  f o r  t h e  maintenance of t h e  i r r i g a t i o n  system. 
Information 1s ava i l ab le  regarding t h e  d i f f e r e n t  types of emerging vegetat ion,  t h e  
speed of growth, t h e  optimal i n t e r v a l  between t h e  consecutive si l t  removal operat ions 
and the  mechanical output of each type of engine used f o r  the  maintenance of canals  
( l i n e a r  metres of canal  cleaned per engine per  cross-section of canal ) .  S i l t  
cannot be removed i n  t h e  rainy season. Vegetation re tu rns  i n  l e s s  than two months 
a f t e r  removal. 

Drainage 

Thrs i s  not a routrne operat ion,  ne l the r  f o r  DSI nor f o r  Topraksu. I n  t h e  p a s t ,  
some land depressions have been drained. 
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Water pumprng 

T h ~ s  operation 1 s  carr led  out only durlng emergency s l tua t lons  a t  urban l eve l ,  
In  Adana town when floodlng occurs. 

Water Reservoir Maintenance 

Several na tu ra l  and man-made water r ese rvo l r s  e x i s t .  Very l i t t l e  or  no 
maintenance operations a r e  carr ied  out i n  na tu ra l  water r e se rvo i r s  : Akyatan Lake, 
Tuz ~ g l u ,  land depressions i n B a h s e  and Karatas. There a r e  two man made rese rvo l r s ,  
the  a r t i f l c l a l  lake constructed f o r  the  agro-energetlc projec t  of Adana (DSI), and t h e  
equalizing water basln of t h e  same i r r i g a t i o n  system. 

The shores of the  main dam-lake a r e  properly maintained by DSI a u t h o r i t i e s .  
They do not represent  a mosquito problem. The same cannot be sa id  f o r  t h e  equalizing 
water reservoir .  The shores a r e  not  maintained on rout ine  b a s l s ,  ne i the r  the  bottom 
of t h i s  reservoir whlch is emptied and f i l led-up every year according t o  the, 
i r r l g a t l o n  needs. The rese rvo i r  is emptied a t  t h e  end of t h e  i r r i g a t i o n  season 
(November) and f o r  a while i t  remains dry except f o r  t h e  r i v e r  bed (Seyhan r i v e r )  
wh~ch continues runnlng southward. The melting of the  snow and the  heavy r a i n s  from 
December t o  March take c a r e  of f l l l l n g  up again t h e  main rese rvo i r ,  but  t h e  
equalizing reservoir  1s not f i l l e d  u n t l l  the  month of Apr l l ,  when DSI opens the  gates  
of the maln dam-lake f o r  completely f i l l i n g  t h e  equalizing rese rvo i r ,  f o r  t h e  
irrigation season which s t a r t s  i n  May. 

The main problem with t h i s  a r t i f i c i a l  lake  i s  the  emergrng and hor izonta l  
vegetation. Due t o  the  c o n d i t l ~ n s  of the  water bed (mud), it i s  very d i f f i c u l t  f o r  
the  DSI t r a c t o r s  and bull-dozers t o  operate on i t  t o  cu t  t h e  vegetat ion and labour 
force  1s required. This kind of maintenance a c t i v i t y  has been already t r i e d  during 
1981. Unfortunately, I n  a few weeks time, the  vegetat ion grows back again t o  t h e  
o r rg ina l  l eve l  causlng the  s tagnat ion of l a rge  masses of water where the re  1s a 
development of horizontal  vegetat ion - In  1981 over the  whole su r face  (apar t  from t h e  
ac tua l  r i v e r  course) - and where very high An. saccharova l a r v a e d e n s i t r e s  occur. 

During 1981 a l a rv ic ld ing  programme carr ied  out on a rowlng boat provlded a 
s a t i s f a c t o r y  degree of control ,  reduclng the  l a rva  densi ty  and thus t h e  number of 
malarla cases i n  the  d i s t r ~ c t s  around t h i s  lake. 

Spdce Spraying 

Thermal foggrng - Swlngfog, Malathion 400 TF : 

Even w ~ t h  doors and windows open, the re  was, a s  lndlcated by morta l i ty  of caged 
mosqultos, p r a c t i c a l l y  no penetrat ion of the  fog i n t o  the  houses between t h e  houses 
t o  the  open areas  behind or  t o  t h e  upper s t o r e s  of the  houses. It was found t o  be 
only e f f e c t i v e  ~f the  Swlngfog passed about 1 metre from an open wlndow. 

Plrimlphos-methyl ULV t r i a l  : 

Planned f o r  ea r ly  1982 but  delayed a s  the  a rea  planned i s  now bezng t rea ted  indoors 
wlth Neopybuthrin. 



Indoor Space S p r a y ~ n g  

Wlnter fogglng - Swlngfog, Neopybuthrrn - 
Reduced d e n s l t l e s  considerably I n  JanuaryIFebruary by 2 rounds a t  15 day ~ n t e r v a l s .  
However coverage no t  determined. Density bul ld  up reduced In  most a reas  but  t h i s  
a l s o  occured I n  a reas  not  t r e a t e d  due t o  1982 r a i n f a l l  being only 114 of normal r a l n f a l l  
durlng January t o  Aprxl. Dosage used 50 m l  Neopybuthrin per  hec tare .  

Thls technique now being appl led  t o  those suburbs of Adana w ~ t h  high numbers of 
malar ia  cases during t h e  l a s t  t ransmlsslon season. 

ULV - Fontan and Pl r imphos-methyl  ULV : 
Not ab le  t o  ob ta in  s a t i s f a c t o r y  k l l l  i n  s t a b l e s  due it i s  bel ieved t o  problems of 
d l s t r l b u t i o n  of t h e  i n s e c t i c i d e  i n  more open s t a b l e s .  
Preliminary t r i a l s  i n  houses had given good k i l l s  a t  200 m l .  50% Pirlmlphos-methyl 
per hec tare .  

It should b e  mentioned t h a t  t h e r e  has been no sys temat ic  r epor t ing  of e i t h e r  
indoor o r  outdoor space spraying app l i ca t ions ,  and t h e r e f o r e  a l s o  no eprdemiological,  
en tomolog~cal  o r  ope ra t iona l  assessment. Some r e s u l t s  are expected t o  b e  known by 
the  end of 1982 i f  t h e  corresponding t r l a l s  w i l l  be s a t i s f a c t o r i l y  completed. 

Community Pa r t i c lpa txon  

It is genera l ly  accepted t h a t  t h e  success of t h e  d i f f e r e n t  methods of malar ia  
c o n t r o l  depends e n t i r e l y  on t h e  degree of acceptance of such methods by t h e  populat ion 
involved. Therefore one should seek intensively t h e  a c t i v e  p a r t i c i p a t i o n  of t h e  
communities where malar la  c o n t r o l  activities a r e  t ak ing  place.  The p a r t l c l p a t l o n  can 
only b e  developed through a we l l  designed hea l th  educat ion programme armed a t  changing 
t h e  knowledge, a t t i t u d e s  and p r a c t i c e s  of t h e  community. 

The agents of change who w l l l  be t h e  prime movers l n  t h l s  approach a r e  b e s t  
chosen from the  e n s t i n g  s o c l a l  s t r u c t u r e  of t h e  p a r t i c u l a r  community. Therefore,  
the  persons lnvolved i n  f o s t e r i n g  community pa r t l c ipa txon  w l l l  have t o  count heav i ly  
on t h e  support of t h e  fol lowing key f l g u r e s  whlch a r e  predominant m r u r a l  conmunlty 
l l f e :  

a )  The Muhtar 

Elected by t h e  people of t h e  v i l l a g e  and paid by t h e  government. He r ep resen t s  
t he  v l l l a g e  I n  a l l  dea l lngs  wi th  t h e  civ1.1 administration. H e  r e g i s t e r s  dea ths ,  
b l r t h s  and marriages, and 1s respons ib le  f o r  n o t i f y i n g  t o  t h e  admin i s t r a t ion  any cases  
of communicable d lseases  de tec t ed  m the  community. 

b) The Imam 

Appolnted and paid by t h e  government a s  t h e  r e l i g i o u s  l e a d e r  of t h e  communlty. 
He thus advlses  on religious and moral mat te rs  and is h lgh ly  respec ted .  H i s  r o l e  
1s t h a t  of an educator and is the re fo re  e spec ia l ly  Important f o r  h e a l t h  education. 

C) The Teacher 

Appolnted by t h e  government wlth t h e  r e s p o n s l b i l l t y  t o  educate t h e  children. 
The number of teachers  In  t h e  communlty depends on the  number of c l a s s e s  I n  t h e  
school.  H i s  p rofess ion  makes him a very v a l l d  a l d  i n  h e a l t h  education. 



d)  The M~dwlves 

Appo~nted  and pald a s a l a r y  by t h e  government, t h e  r u r a l  mldwives l i v e  r n  one 
of t h e  group of communities f o r  which she has r e s p o n s l b l l l t y  Her responsib111ty f o r  
h e a l t h  ma t t e r s  1 s  wider than mother and c h l l d  c a r e  Her p o s i t i o n  a s  a h e a l t h  maker, 
l i v i n g  i n  t h e  communlty and I n  touch with  every day problems makes h e r  a most 
va luab l e  person f o r  a l l  h e a l t h  ma t t e r s .  

e  ) The Comunl ty  Oplnlon Leaders 

I n  a l l  communrtles t h e r e  a r e  persons who adapt  more qu lck ly  than  o t h e r s  t o  
new i d e a s  and methods. These people  may i n f l u e n c e  o t h e r s  and t h e i r  suppor t  I n  
f o s t e r i n g  change can be very  va luab le .  

f 1 The V i l l a g e  Elder  Committees 

Is composed of 8-12 members e l e c t e d  by t h e  people  of t h e  communlty. The 
Imam and School D i r ec to r  are d e  f a c t o  members b u t  t h e r e  1s n o t  any r e p r e s e n t a t i v e  f o r  
h e a l t h .  The comuuttee meets weekly and d i s c u s s e s  communlty problems inc lud ing  h e a l t h .  
By reasons  of t h e  high esteem enjoyed by t h i s  committee, i t s  contribution t o  t h e  
promotion of c o m u n l t y  participation may b e  i nva luab l e .  

9) The Heal th  Committee 

A t  p r e sen t  Heal th  C o r n i t t e e s  do n o t  e x i s t  a t  v l l l a g e  l e v e l  a l though  it 1s t h e  
government's i n t e n t i o n  t o  e s t a b l i s h  them. A t  p r o v i n c i a l  l e v e l ,  and i n  t h e  
mun ic ipa l i t y  of Adana, h e a l t h  comnlt tees  e x i s t  under t h e  chairmanshrp o f  t h e  Governor, 
respec txve ly  t h e  Mayor. However, t h e r e  st111 remalns much t o  b e  done regarding 
t h e  d e f i n i t i o n  of terns of r e f e r e n c e  and a u t h o r i t y  of t h e s e  committees. 

Mu l t l s ec to r a l  Approach 

It i s  gene ra l l y  accep ted  t h a t  I n  s p l t e  of t h e  e f f o r t s  made t o  b r rng  t h e  m a l a r l a  
situation under c o n t r o l ,  s e v e r a l  t e c h n i c a l  and economic problems s t i l l  remaln unsolved,  
s o  t h a t  t h e  p r e sen t  s r t u a t i o n  may remarn s t a t l c  f o r  yea r s  w l th  p o s s i b l e  exacerba t rons  
and w i th  a  consequent l o s s  of financial resources  u n l e s s  a m u l t ~ d i s c i p l l n a r y  approach 
f o r  c o n t r o l l i n g  malar ra  is established. I n  t h l s  m u l t i d i s c i p l i n a r y  approach, h e a l t h  
i n s t i t u t i o n s  and o t h e r  bodies  l n f l uenc lng  t h e  m a l a r l a  problem w i l l  p rov lde  t h e i r  
contribution f o r  t h e  e l i n u n a t l o n  of t h e  d i s e a s e .  

Durlng t h e  month of February 1981, t h e  Mln l s t ry  of Hea l th  h e l d  a workshop on 
t h e  above mentioned s u b j e c t .  It was recomended t o  implement as soon a s  p o s s i b l e  
an i n t e g r a t e d  programme i n  which a l l  n a t i o n a l  l n s t l t u t l o n s  havrng an impact on h e a l t h  
s e c t o r s  o£--t_h_e _Cukurova-Am~kova_~1~a~re~a s h o u l d  deploy _ a l l  p o s s l h l e  e f f a r t s  f o r  -- --- 
improving t h e  environmental cond i t i ons  of t h e  a r ea .  The immediate o b j e c t i v e s  of t h e  
m u l t ~ s e c t o r a l  approach were de f lned  a s  fo l lows  

a )  To d e f i n e  t h e  d i f f e r e n t  l l n e s  of I n t e r v e n t i o n  of each p a r t l c l p a t l n g  i n s t r t u t i o n .  

b) To e s t a b l i s h  a coordinating mechanism between ~ a r t l c i o a t l n e  ~ n s t l t u t i o n s .  

C)  To prepare  l n d i v l d u a l  p l ans  of ope ra t i on  f o r  each p a r t ~ c ~ p a t i n g  institution 
de f in rng  t h e  activities, t h e  worklng s chedu le s ,  t h e  f i n a l c i a l  Investments .  

d)  To prepare  a mas te r  p lan  of o p e r a t i o n s ,  t a k r n g  i n t o  consideration each 
individual p lan  a s  p resen ted  by t h e  p a r t i c l p a t l n g  l n s t r t u t l o n s ,  and t o  p r e s e n t  t h r s  
master  p lan  t o  t h e  government f o r  approva l .  

e To promote t h e  p a r t ~ c ~ p a t l o n  of t h e  communities i n  t h e  m u l t i s e c t o r a l  master  
plan of a c t l o n  

f To r n l t i a t e ,  t o  develop and t o  fo l low up t h e  m u l t i s e c t o r a l  approach. 



Several of the above rnentloned 0bjectlVes have already been attained, 1 e., 
the different llnes of lnterventlon of each partlcrpatlng lnstltutlon have been 
already defrned, the coordinating mechanism between the Malarla Servlce and other 
lnstitutlons has also been established, there 1s a pllot project aimlng at developing 
actlve community participation. However, final declsion has not yet been made 
regarding how the coordination and integration shall develop further. 

Promoting a multrsectoral approach 1s not an easy task when it comes to 
transforming ideas and purposes into real activities. In spite of the goed will of 
participating institutions to carry out the necessary environmental modifications 
permitting the reduction of breedlng places, this activity represents a flnanclal 
burden which sometimes the institutions cannot face. However, there are always 
many points of common interest, like for example accumulation of water along road 
embankments not only deteriorates the road sub-base, but also represents an ideal 
mosquito breedrng place. It is therefore in the interest of both organizations (the 
Highways Department and the Malaria Service) to improve the drainage system of such 
places. The removal of silt in drainage canals will restore the hydraulic 
characteristics of the canals and will keep the water flowing at the designed speed, 
avoiding therefore the creation of breeding places. 

It is a reality that the major obstacle to the implementation of this 
multisectoral approach is the financial constraint, but it is equally true that the 
country cannot be condemned to continue the use of insecticides for many years not 
only because of the development of vector resistance and the risk of environmental 
pollution involved, but also because of many other inconveniences. The establishment 
of the legal basis for multisectoral action is therefore of high priority. 

The approach that the Government of Turkey has given to this problem is simple : 
the Malaria Service was asked to draw a list of localities by order of priority on 
which immediate or medium term actions are requlred from the other institutions. With 
such a list, institutions like the DSI or the Highways Department YSE may be in 
the posrtion of rntroducing in their respective plan of maintenance, the necessary 
actions to solve the particular problems of the given localities. 

Primary Health Care 

The Turkish Government has planned the development in Cukurova of the Prlmary 
Health Care and network of health stations as can be seen from Tables No. 11, 12, 13. 
and 14. This development will represent a considerable support to the antimalaria 
activities which will gradually and smoothly be functionally integrated with the health 
services at local level. 

At ministerial level, a coordination committee with representations of all 
General Directorates has been established. 

Similarly for the coordination between drfferent public sectors, cornittees 
have been established at ministerral, ~rovincial, and will be established at village 
levels. 

An integration of the health services is already taking place at peripheral level, 
starting in 1981. This was initiated as an intense retraining programme for the general 
health workers who are now participating in the anti-malaria operations. A revision of 
the job descriptions was made and areas of duty were established (cf. Field Workers 
Task Description). The process developed rather smoothly, although some smaller 
upheavals were unavoidable. Equally an lnitlal setback in respect of malaria control was 
unavoidable, but considering the future gain of arriving to a more stable situation 
where epidemics can be avoided, this must be considered as a low price to pay. 



Field Health Workers' Task Descrrptlon (PHC, MAL, WBD) 

1. Rural rnldwrves 

(Resident in the vlllage, the Rural Mldwlfe 1s responsible for a population of 
2-3000). 

Tasks: - 
- to collect vital statistics 
- to detect pregnancies 
- to follow up pregnancies 
- to asslst wlth deliveries 
- to follow up infants and young children (from 0 to 6 years of age) 
- to carry out vaccinations (under th8 supervision of the Primary Health Health 
Care Centre senior staff) 

- to notify communicable diseases (suspected cases) 
- to collect stool specimens 
- to detect cases that are in need of rehydration 
- to adrmnister rehydrating fluid to the cases (according to the instructions of 

of Primary Health Care Centre senior staff) 
- to instruct mothers on proper methods of preparing and administering fluid 
- to instruct mothers on proper dietary practices to be followed during and 

after diarrhoea 
- to take blood slides from cases suspected for malaria (in the village of her 

residence only) 
- to carry out mass drug adrmnistration in the framework of the work of the 
malaria control programme (in the village of her residence only) 

- to follow up cases of diarrhoea 
- to follow up malaria cases (in the village of her residence only) 
- to keep records on her activities 
- to carry out educational actlon. 
Trachoma Surveillance Agent 

Tasks : - 
- to follow up and treat trachoma cases 
- to carry out screening for trachoma in the community 
- to carry out active malaria case detection in the villages where there is no 
nudwif e - to follow up and treat detected malaria cases 

- to carry out mass drug administration in malaria control programme - to assume the function of the squad leader during the antimalaria spraying 
operat ions - to notify communicable diseases 

Malaria Surveillance Agent 

Tasks: - 
- to collect vital statistics 
- to carry out active case detection 
- to apply radlcal treatment to the detected malaria cases 
- to ca-ry out mass drug administration 
- to carry out larvlciding 
- to supervise antimalaria spraying operations 
- to supervise foggrng operations where necessary - to carry out health education - to carry out geographical reconnalssance (number of houses in the village, 
detection and mapping of mosquito breeding places) 

- to assist in population census operations 
- to notify comunlcable diseases 
- to collect stool samples 



3. Malarra Surveillance Agent 

Tasks' (continued) 

- to asslst the vacclnatlon campalgn 
- to follow up trachoma cases, to carry out treatment 
- to take water samples when necessary 
- to collect mosquitoes, to take care of blologrcal control measures agarnst them. 

4. Temporary Malaria Workers 

Tasks : 

- to carry out actlve case detection of malarla cases 
- to carry out radrcal treatment of malarla cases 
- to follow up malarra cases - to notrfy cases of dlarrhoea 
- to carry out mass drug admrnlstratron 
- to carry out resxdual spraying (antlmalarla spraylng operations) 
- to carry out larvlcrding 
- to carry out fogglng where necessary 
- to apply blologlcal control measures m mosquito breeding places 

5. Nurses 

Locatron. health centres, drspensarles (polycllnrcs) , mother and chlld health centres, 
hosp~tals, etc. 

Tasks of an MCH Nurse 

- to carry out house vlsits (health education, famlly plannmg, follow up of 
chlldren from 0 to 6 years of age) 

- to supervrse midwlves and to evaluate thelr work 
- to carry out vaccrnatlons 
- to take blood slrdes from fever cases 
- to detect cases in need of oral rehydratlon, admlnlster treatment, and advrse on 
reglmen to follow 

- to notlfy cownunlcable dlseases 
- to asslst physicians durlng examlnatlon of patLents - to dlspense drugs and mjectlons. 

- 
6. Saglik Memuru 

Tasks : 

- to report on overall sanltary condltlons of villages or area of assrgnment - to report and to advise the populatlon on problems related to excreta disposal 
methods 

- to report and to advlse the populatron on problems related to sol~d and liquid 
waste dlsposal 

- to report and to advlse the population on problems related to domestic pest 
control 

- to report and to advlse the population on problems related to habitat hygiene 
- to report and to advlce the populatlon on problems related to vector control 
(malarla vectors, etc.) 

- to report and to advlse the populatron on problems related to food hyglene 
- to notlfy communicable diseases partrcularly dlarrhoea 
- to supervise malarra surverllance agents 
- to take blood slides from fever cases (when necessary) 
- to detect cases in need of rehydratlon, administer fluld, and advrse on regimen. 



6. Sagllk Memuru 

Tasks' (contlnute) - 
- to take water samples 
- to carry out vaccinations 
- to take food samples 
- to carry out water chlorrnation 
- to dispense flrst ald 
- to carry out health education. 

7. Envrronmental Sanitary Technlclan (Sanitarian) 

Tasks. 

The same as in No. 6 except first aid and vaccination. 
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U u i l d i n ~  of Itcnlth Centres  
( to  bo acco~nplishod bofore ond 1984) 

Prof91 nccj Urbnn -- -- Rurnl typo 

Tvpo 4 - -  'I'ypc D Cotnl 
I'xis- Nuatbor Pricc Nurabor Prico Numbor Price a l l  typos 

--.- - t i n q 1 0 ~ 1  (1 IJ-I - (Tun 1 ~ 1 )  (TUR T,I) -- 
Adana 2 15 65.250.000 7 33.250 000 60 21C1.000.000 308.500.000 

Hatay 0 7 30.450.000 7 33.250.mO 3 3 115.500.000 179,200.0on 

Prico (1979) TUIt 1,I 
4.150.000 
4,7JO.(X)O 
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