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d e t a i l e d  r e s u l t s  were sent  f o r  comment t o  a l l  
who cont r ibu ted  information. A t  t h e  same t ime 
they were asked t o  update  t h e  information t o  t h e  
s t a t u s  of geothermal u t i l i z a t i o n  i n  t h e i r  country 
a t  t h e  end of 1980. The main purpose of t h i s  
paper is to report the findings Of the 
vey and the updated information' 

ABSTRACT 

The r e s u l t s  of a recent  world survey of low- 
temperature  geothermal energy u t i l i z a t i o n  are 
repor ted .  
low-temperature geothermal resources ,  24 c o u n t r i e s  
are involved i n  explora t ion ,  1 2  c o u n t r i e s  are u t i l -  

It w a s  found that 44 c o u n t r i e s  have 

i z i n g  low-temperature geothermal energy and 9 coun- 
tries have c a r r i e d  o u t  assessment s t u d i e s .  The 
survey showed that about 8700 MW-thermal (above 
15OC r e f e r e n c e  temperature) were i n s t a l l e d  a t  t h e  
end of 1980. 

INTRODUCTION 

I n  r e c e n t  years  t h e  main goa l  of geothermal 
explora t ion  and development p r o j e c t s  i n  t h e  world 
has been t h e  genera t ion  of electric power. With 
few except ions t h e s e  p r o j e c t s  have been undertaken 
i n  areas of known s u r f a c e  mani fes ta t ions  t y p i c a l  
f o r  high-temperature resources .  
an  increased i n t e r e s t  has been shown i n  t h e  less 
n o t i c e a b l e  low-temperature resources ,  p a r t i c u l a r l y  
i n  c o u n t r i e s  where space hea t ing  is  necessary f o r  
a good p a r t  of each year .  I n  a few c o u n t r i e s  
low-temperature resources  have been u t i l i z e d  f o r  
decades on a commercial scale while  elsewhere 
geothermal waters have t r a d i t i o n a l l y  been consid- 
ered l i t t l e  more than a novel ty .  
ever ,  s e v e r a l  c o u n t r i e s  have come t o  a p p r e c i a t e  
t h e  g r e a t  energy p o t e n t i a l  of low-temperature 
geothermal resources  and are t r a n s l a t i n g  t h e i r  
i n t e r e s t  i n t o  explora t ion  and f i e l d  developments 
f o r  d i r e c t  u s e  a p p l i c a t i o n s .  

A t  t h e  same time 

Recently, how- 

I n  August 1981 t h e  United Nations convened 
a Conference on New and Renewable Sources of 
Energy i n  Nairobi ,  Kenya. To prepare  f o r  t h i s  
conference its prepara tory  committee formed sev- 
eral panels  of e x p e r t s  t o  address  i s s u e s  concern- 
ing t h e  p r i n c i p a l  renewable energy sources ,  in-  
c luding geothermal energy. 
s i o n  of Orkustofnun ( Ice land  Energy Authority) 
w a s  asked by t h i s  panel  t o  c a r r y  out  a World Sur- 
vey of Low-Temperature Geothermal Energy U t i l i z a -  
t i o n  (Gudmundsson 6 Palmason 1981). 
was c a r r i e d  o u t  i n  1980 and i n  e a r l y  1981 t h e  

The Geothermal Divi- 

The survey 

~~ ~~ 

*Present ly ,  Petroleum Engineering Department, 
Stanford Univers i ty ,  Stanford,  C a l i f o r n i a  94305. 

A survey similar t o  t h e  one reported here  
w a s  c a r r i e d  o u t  f o r  high-temperature geothermal 
resources .  This  w a s  done by t h e  Minis t ry  of Works 
and Development i n  New Zealand (Bolton 1981). For 
t h e  purpose of t h e  two surveys t h e  t e c h n i c a l  panel  
decided t o  u s e  1 8 O O C  as t h e  temperature l i m i t  
d i v i d i n g  high- and low- t empera t u r e  geothermal 
f i e l d s .  The u t i l i z a t i o n  repor ted  i n  t h e  low- 
temperature  survey, however, w a s  mainly i n  f i e l d s  
wi th  much lower r e s e r v o i r  temperatures ,  u s u a l l y  
below 100°C. The r e s e r v o i r  temperature l i m i t  
d i v i d i n g  high- and low-temperature geothermal 
f i e l d s  i n  Iceland has t r a d i t i o n a l l y  been 15OOC 
where most high-temperature f i e l d s  are above 
2OOOC and low-temperature f i e l d s  below 100OC. 
There are important gener ic  d i f f e r e n c e s  between 
t h e  two types,  bu t  t h e s e  w i l l  no t  be discussed 
here .  
of 15OOC is  now used f o r  d i f f e r e n t i a t i n g  between 
high- and intermediate- temperature  geothermal 
f i e l d s .  I n  view of t h e  above i t  seems appropri-  
ate t o  use  15OOC as t h e  a r b i t r a r y  reser t roir  tem- 
p e r a t u r e  d e f i n i n g  t h e  scope of t h e  survey repor ted  
i n  t h i s  paper. It should be noted that t h e  u t i l i -  
z a t i o n  repor ted  h e r e  does not  include any d i r e c t  
o r  n o n e l e c t r i c a l  uses  i n  high-temperature f i e l d s .  
The temperature  l i m i t  of 150°C r e p r e s e n t s  t h e  re- 
source  temperature  but  no t  t h e  temperature of 
u t i l i z a t i o n .  

I n  t h e  United S t a t e s  t h e  temperature l i m i t  

PREVIOUS REVIEWS 

A widely quoted review r e f e r e n c e  on non- 
electrical a p p l i c a t i o n s  w i t h i n  var ious  c o u n t r i e s  
is  t h a t  of Howard (1975a). It reported that i n  
1975 about 400 MW-thermal were used f o r  res iden-  
t i a l  and commercial a p p l i c a t i o n s ,  5500 MW-thermal 
i n  a g r i c u l t u r a l  a p p l i c a t i o n s  and 200 MW-thermal i n  
i n d u s t r i a l  a p p l i c a t i o n s ,  mainly from high tempera- 
t u r e  f i e l d s .  These va lues  were based on a 35OC 
discharge  temperature. About 5000 MW-thermal f o r  
a g r i c u l t u r a l  a p p l i c a t i o n s  was reported a s  being 
assoc ia ted  wi th  a l a r g e  acreage  of greenhouses i n  
t h e  Sovie t  Union. However, i n  t h e  survey repor ted  
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here  (Gudmundsson 6 Palmason 1981) it was shown 
that t h e  above 5000 MW-thermal w a s  g r o s s l y  over- 
es t imated.  A t  t h e  same time a l l  t h e  low-temperature 
waters used i n  Japan (estimated as 4475 MW-thermal 
above 15OC i n  t h e  present  survey) were omit ted by 
Howard (1975a). A more d e t a i l e d  presenta t ion  of 
t h e  same study is  t h a t  of Howard (1975b). 
& F a n e l l i  (1975) updated and expanded t h e  above 
s tudy and showed that t h e  t o t a l  capac i ty  assoc i -  
a t e d  wi th  n o n e l e c t r i c a l  a p p l i c a t i o n  was about 6200 
MW-thermal. By assuming t h a t  n o n e l e c t r i c a l  appl i -  
c a t i o n s  have an  e f f i c i e n c y  of 85% t h i s  va lue  was 
r a i s e d  t o  7300 MW-thermal. Again, t h e  Barbier  & 
F a n e l l i  (1977) s tudy w a s  f a u l t e d  because of t h e  
anomalous high v a l u e  f o r  t h e  Sovie t  Union. 

The most recent  a v a i l a b l e  review of geother- 
m a l  energy is  that of F a n e l l i  & T a f f i  (1980). AI.- 
though they g i v e  no new information on t h e  amount 
of geothermal energy used i n  d i r e c t  use  o r  nonelec- 
t r ica l  a p p l i c a t i o n s ,  they review t h e  s t a t u s  of 
explora t ion  and e x p l o i t a t i o n  i n  t h e  world. 
r e l e v a n t  material includes an extens ive  list of 
thermal s p r i n g s  of t h e  world given by Waring e t  
a l .  (1965). 

Barbier  

Other 

METHOD OF SURVEY 

The survey w a s  conducted by sending a ques- 
t i o n n a i r e  t o  a l l  t h e  c o u n t r i e s  known o r  thought t o  
have low-temperature geothermal resources .  The 
information requested was t h e  following: 

"1. Present  u t i l i z a t i o n .  A l ist  showing uses  of 
low-temperature geothermal energy i n  var ious  f i e l d s  
Specify f lowrates  and temperatures  (en ter ing  and 
leaving i n s t a l l a t i o n )  of t h e  geothermal waters 
used and g ive  information about t h e  type of i n s t a l -  
l a t i o n  ( d i s t r i c t  heat ing , 
u t i l i z i n g  t h e  waters. 
a b l e  (but  not  used today) geothermal waters  should 
a l s o  be included. 

greenhouses, ba ths ,  e t c . )  
Information on t h e  a v a i l -  

'2. Pas t  and f u t u r e  u t i l i z a t i o n .  A list showing 
uses  of low-temDerature waters i n  recent  years and 
scheduled expansion (where f inanc ing  is a v a i l a b l e  
o r  being arranged) of p r e s e n t  and f u t u r e  u s e s  i n  
t h e  next  few years .  
t u r e s  ( e n t e r i n g  and leaving i n s t a l l a t i o n )  of t h e  
geothermal waters and g ive  information about t h e  
type  of i n s t a l l a t i o n  u t i l i z i n g  the waters. 

Specify f lowra tes  and tempera- 

"3. Explorat ion p r o j e c t s .  
and l o c a l  programs and a c t i v i t i e s  i n  t h e  explora- 
t i o n  of low-temperature f i e l d s  which are s t i l l  i n  
t h e  p r e d r i l l i n g  s tage .  
of explora t ion .  

A l ist  showing n a t i o n a l  

I n d i c a t e  present  s t a t u s  

"4. Regional assessment. A l ist  showing resource  
base o r  t o t a l  p o t e n t i a l  of low-temperature f i e l d s  
i n  your country i f  such assessments have been 
made. 'I 

The ques t ionnai re  was s e n t  t o  41 c o u n t r i e s  
Information and r e p l i e s  were received from 29. 

was gathered from 7 other  c o u n t r i e s  through meet- 
ings.  
a d d i t i o n a l  c o u n t r i e s  and where no rep ly  had been 
received.  The t o t a l  number of c o u n t r i e s  was 58. 
The d a t a  ga ther ing  e x e r c i s e  proved on t h e  whole t o  
be successfu l  a l though almost no information was 

The l i t e r a t u r e  was consul ted f o r  d a t a  on 1 0  

received on p a s t  and f u t u r e  u t i l i z a t i o n .  
p l i e s  reported mainly on present  u t i l i z a t i o n  and 
explora t ion .  

The re- 

I n  t h e  survey t h e  main c o u n t r i e s  u t i 1  iz ing  
low-temperature geothermal energy were d e a l t  with 
i n  more d e t a i l  than some o t h e r s .  And because new 
extens ive  d a t a  were being presented f o r  s e v e r a l  
of t h e s e  c o u n t r i e s  i t  was decided t o  write s p e c i a l  
n o t e s  on China (People's Republ ic) ,  France, Hun- 
gary,  Iceland (Gudmundsson 1982), Japan and t h e  
U. S . S . R. 
u t i l i z a t i o n ,  explora t ion  and assessment. A s h o r t  
bibl iography w a s  a l s o  included.  Information on 
o ther  c o u n t r i e s  than t h e  six mentioned above w a s  
w r i t t e n  as indiv idua l  s h e e t s  i n  t h e  same manner 
but  more concisely.  
s u l t e d  i n  t h e  survey (Gudmundsson & Palmason 1981). 
After t h e  survey was completed, updated information 
w a s  received from China (Xin Kuide) , Hungary (Tibor 
Bold izsar ) ,  U.S.A. (Marshall Reed) and Yugoslavia 
(Neven Miosic). 
t h e  survey were confirmed by many of t h e  o ther  
count r ies .  
show t h e  s t a t u s  a t  t h e  end of 1980. 

These include sect ions  on geography, 

Over 100 re ferences  were con- 

A t  t h e  same t ime the r e s u l t s  of 

The information presented h e r e  should 

RESULTS OF SURVEY 

An o v e r a l l  view of t h e  r e s u l t s  of t h e  survey 
is presented i n  Table 1. It shows i n  a l p h a b e t i c a l  
o rder  t h e  58 c o u n t r i e s  covered by t h e  survey. The 
t a b l e  shows what count r ies  are known to.have low- 
tenpera ture  geothermal resources  and i n d i c a t e s  t h e  
presence o r  absence of u t i l i z a t i o n ,  explora t ion  
and assessment wi th in  t h e  fol lowing r e s t r i c t i o n s  
o r  d e f i n i t i o n s  : 

U t i l i z a t i o n .  This t e r m  is  used i f  low- 
temperature  geothermal waters are used f o r  other  
purposes than simple bathing and washing a t  n a t u r a l  
hot  spr ings .  This r e s t r i c t i o n  is necessary t o  de- 
monstrate  which c o u n t r i e s  have put  e f f o r t  i n t o  
d r i l l i n g  and d i s t r i b u t i o n  systems t o  s e r v e  a ther-  
m a l  market. Of t h e  44 c o u n t r i e s  known t o  have 
low-temperature resources ,  on ly  12 are repor ted  
t o  u t i l i z e  them. 

Exploration. This term a p p l i e s  i f  o t h e r  mea- 
surements than hea t  flow have been c a r r i e d  out  i n  
prospec t ive  geothermal f i e l d s .  The conten t ion  
h e r e  is  t h a t  only e x p l i c i t  geothermal prospect ing 
o r  d r i l l i n g  c o n s t i t u t e s  explora t ion .  
t h a t  24 c o u n t r i e s  are involved i n  explora t ion  
work f o r  low-temperature geothermal resources .  

Table  1 shows 

Assessment. This t e r m  is more d i f f i c u l t  t o  
d e f i n e  than u t i l i z a t i o n  and explora t ion .  For t h e  
purpose of t h e  survey an  assessment w a s  s a i d  t o  
have been c a r r i e d  out i n  a country i f  t h e  hot water 
resources  of a major geothermal reg ion  had been 
est imated.  The t a b l e  shows that 9 c o u n t r i e s  had 
c a r r i e d  out  such assessment s t u d i e s .  

I n  t h e  ques t ionnai re ,  c o u n t r i e s  were pr imar i ly  
asked t o  r e p o r t  t h e  f lowra te  and i n l e t / o u t l e t  tem- 
p e r a t u r e s  of geothermal water p r e s e n t l y  being used. 
These d a t a  were t o  g ive  t h e  u s e f u l  thermal  power 
assoc ia ted  wi th  a l l  known geothermal i n s t a l l a t i o n s  
and i n  t u r n  t h e  thermal energy used, i f  t h e  lofd 

442 



Gudmundsson et a l .  

T U L E  1 .  
An overview of the countries included in the world rnrrvey of low-tmpuature 
geothermal energy uti l izat ion (Cudmundsson and Palmason, 1981). 

~ 

Countries Resources Utilization Exploration Assessment 

1 Algeria 
2 kgentina 
3 Australia 
4 Austria 
5 Bolivia 
6 Brazil 
7 hnada 

9 Colombia 
10 Costa xica 
11 Czechbalovakia 
12 Dormark 
13 Djibouti 
14 Ecuador 

16 Eire 
17 E l  Salvador 
18 F i j i  
19 Rance 
20 Germany. %st 
21 Germany, West 
22 Greece 
23 Guatemala 
24 Haiti 
25 Honduras 
26 Hungary 
27 Iceland 
28 India 
29 Indonesia 
30 Israel 
31 Italy 
32 Jamaica 
33 Japan 
34 Kenya 
35 Korea, North 
36 Korea. South 
37 nexico 
38 Netherlands 
39 New Zealand 
40 Nicaragua 
41 Nigeria 
42 P a w  
43 Peru 
44 Philippines 
45 Poland 
46 h n i a  
47 Solomon Islands 
48 Sweden 
49 Switzerland 
50 Tanzania 
51 Thailand 
52 lbrkey 
53 Uganda 
54 USSR 
55 UK 
56 USA 
57 Venezuela 

8 ChiM 

15 EsYPt 

58 Yugoslavia 

+ 
+ 
+ 
+ + 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ + 

+ 
+ 

+ 

- 
; 
+ 
+ 

+ 
+ 

+ + 
+ 

+ 
+ + 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ + 
+ 
+ 

+ 

+ - 

+ 
+ 

+ 
+ 

+ 

+ 
+ 

Total 44 + 12 + 24 + 9 +  

+ - llirovn (Resent) - - hknm (Absent) . - No information 

f a c t o r  w a s  known. 
c a l c u l a t i o n  t o  a r r i v e  a t  t h e  tonnes o i l / c o a l  equi- 
va l en t .  When t h e  r e p l i e s  were received,  however, 
it became c l e a r  t h a t  t h i s  kind of information w a s  
not a v a i l a b l e  except i n  rare instances.  It could 
t h e r e f o r e  no t  form a common b a s i s  f o r  a worldwide 
survey. 

It would then t ake  a simple 

Typical  d a t a  w a s  t h e  f lowra te  and temperature 
from one w e l l  o r  a f i e l d  but  not  w h a t  w a s  being 
used in i n s t a l l a t i o n s .  It w a s  t h e r e f o r e  found 
convenient t o  r e p o r t  t h e  d a t a  i n  terms of thermal 
power a v a i l a b l e  f o r  u t i l i z a t i o n .  

:of t h e  thermal waters are repor t ed  used, i t  a l s o  
Irepresents  t h e  i n s t a l l e d  thermal capac i ty  a s soc i -  
a t ed  wi th  low-temperature geothermal resource 
u t i l i z a t i o n .  

And because most 

Of g r e a t  i n t e r e s t  i n  t h e  survey w a s  t h e  t o t a l  
i n s t a l l e d  thermal power of t h e  coun t r i e s  u t i l i z i n g  
geothermal energy i n  t h e  world. Table 2 (column A) 
shows t h e  t o t a l  i n s t a l l e d  capac i ty  of t h e  12 coun- 
t r i e s  l i s t e d  i n  Table 1 as having u t i l i z a t i o n  o t h e r  
than hot  sp r ings  used only f o r  bathing and washing. 

Japan i s  c l e a r l y  t h e  l a r g e s t  u se r  of low-tempera- 
t u r e  waters with 4475 MW-thermal i n s t a l l e d  above 
15°C. Table 2 (column A) shows a l s o  t h a t  Hungary 
is t h e  second l a r g e s t  user  w i th  1540 IN-thermal 
and Iceland t h i r d  with 1127 MW-thermal. China, 
I t a l y ,  t h e  United S t a t e s  and t h e  Soviet  Union form 
a group of c o u n t r i e s  using hundreds of MW-thermal 
while  Czechoslavakia, France, Romania and Yugo- 
s l a v i a  u s e  t e n s  of MW-thermal. 
of t h e  survey w a s  t h e  l a r g e  amount of geothermal 
water used f o r  bathing i n  Japan. Information from 
s e v e r a l  sources  confirmed t h a t  t h e  bulk of low- 
termperature  waters produced t h e r e  are used f o r  
bathing. 
used i n  space and and water heat ing,  greenhouses 
and animal husbandry. Also, an examination of t h e  
d a t a  from Hungary showed t h a t  38% of t h e  i n s t a l l e d  
thermal power w a s  used f o r  bathing purposes. 
w a s  t h e r e f o r e  decided t o  e s t ima te  t h e  i n s t a l l e d  
geothermal power i n  t h e  world not  associated with 
bathing. The r e s u l t  is  shown i n  Table 2 (column 
B) and amounts t o  3468 MW-thermal. About 60% of 
t h e  t o t a l  world u s e s  of low-temperature geothermal 
resources  is  t h e r e f o r e  used f o r  bathing, balneology 
and swimming. 

A su rp r i s ing  r e s u l t  

It w a s  estimated t h a t  8 1  MW-thermal are 

It 

It is opportune a t  t h i s  po'int t o  explain why 
t h e  temperature l i m i t  of 15OC was used i n  t h e  sur- 
vey. When geothermal water coo l s  down a t  ambient 
cond i t ions  it gradual ly  approaches t h e  temperature 
of i ts  surroundings.  It fol lows t h a t  t h e  maximum 
amount of energy t h a t  can be extracted from geo- 
thermal water corresponds t o  i ts  cooling t o  t h e  
average ambient temperature.  The average annual 
temperature a t  t h e  su r face  of t h e  e a r t h  i s  repor t ed  
t o  be c l o s e  15OC. 
used when consider ing geothermal energy on a world- 
wide bas i s .  
each country o r  r eg ion  would be a b e t t e r  r e fe rence  
temperature i n  f u t u r e  and more d e t a i l e d  surveys.  
A remaining problem is t o  estimate t h e  u s e f u l  t he r -  
mal power and energy a s soc ia t ed  with geothermal 
a p p l i c a t i o n s  i n  t h e  absence of a c t u a l  measurements. 
From t h e  d a t a  used i n  t h e  survey it appears that 
a r e fe rence  temperature of 35°C would be appropri-  
ate f o r  most low-temperature app l i ca t ions .  

This temperature w a s  t h e r e f o r e  

The average annual  temperature i n  

TABLE 2 
World uses  of low-temperature geothermal resources  
i n  1980, expressed as thermal power above 15OC. 

Country T h e r m a l  power  ( M W )  
A (%) B (%I 

Austr ia  
China 
Czechoslovakia 
Franc e 
Hungary 
Iceland 
I t a l y  
Japan 
Romania 
U.S.A. 
U.S.S.R. 
Yugoslavia 

5 
346 

43 
56 

1540 
1127 

265 
4475 

36 
225 
555 

14 

(0.1) 5 (0.1) 

(0.5) 43 (1.2) 
(4.0) 329 (9.5) 

(0.6) 56 (1.6) 
(17.7) 959 (27.7) 
(13.0) 1096 (31.7) 
(3 1) 73  (2.1) 

(51.4) 81 (2.3) 
(0.4) 36 (1.0) 
(2.6) 221 (6.4) 
(6.4) 555 (16.0) 
(0.2) 14 (0.4) 

To ta l  8657 (100.0) 3468 (100.0) 

A: A l l  u t i l i z a t i o n  as def ined i n  t e x t .  
B : U t i l i z a t i o n  excluding bathing. 
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The worldwide survey repor ted  h e r e  is  probably 
t h e  f i r s t  of i ts  kind. While s e v e r a l  surveys have 
been done on geothermal electric power genera t ion ,  
n o n e l e c t r i c a l  low-temperature uses  have not  re- 
ceived much a t t e n t i o n .  It is, however, i n t e r e s t i n g  
t o  n o t e  t h a t  about t h e  same number (12) of coun- 
t r ies  w e r e  involved i n  low-temperature d i r e c t  uses  
as i n  high-temperature electric power genera t ion  
i n  1980 (Bolton 1981). 
s t a l l e d  electric generat ing capac i ty  of t h e  world 
w a s  2462 MW-electrical. 

A s  of May 1980 t h e  in-  

It was found here  t h a t  about 8700 MW-thermal 
above a 15OC reference  temperature a r e  i n s t a l l e d  
i n  t h e  1 2  main low-temperature c o u n t r i e s .  
low-temperature geothermal f l u i d s  used f o r  o t h e r  
purposes than bathing and s i m i l a r  uses  amounted t o  
3500 MW-thermal (above a 15OC r e f e r e n c e  tempera- 
t u r e )  a t  t h e  end of 1980. 
new d a t a  on t h e  type  of u s e  t o  which low-tempera- 
t u r e  resources  are used. Ins tead  of 5000 MW- 
thermal used f o r  a g r i c u l t u r a l  a p p l i c a t i o n s  i n  t h e  
Soviet  Union, as previously repor ted ,  it r e p o r t s  
on n e a r l y  4400 MW-thermal assoc ia ted  w i t h  bathing 
a p p l i c a t i o n s  i n  Japan. This  example perhaps de- 
monstrates  t h a t  s u r p r i s i n g  a s p e c t s  on t h e  u t i l i z a -  
t i o n  of low-temperature geothermal energy may ye t  
come t o  l i g h t .  An important c o n t r i b u t i o n  of t h i s  
survey is t h e  d a t a  from t h e  People 's  Republic of 
China. It w a s  found t h a t  about 350 MW-thermal 
are i n s t a l l e d  i n  severe1 l o c a t i o n s  being used i n  
t r a d i t i o n a l  a p p l i c a t i o n s  of thermal waters. 

The 

The survey has  shown 

An important r e s u l t  of t h e  survey w a s  in for -  
mation on t h e  Worldwide a v a i l a b i l i t y  of geothermal 
resources .  It was reported t h a t  44 c o u n t r i e s  have 
known low-temperature resources .  This  is  a conser- 
v a t i v e  number by t h e  n a t u r e  of t h e  survey--it ap- 
pears  t h a t  geothermal resources  are t o  be found i n  
most c o u n t r i e s  of t h e  world. I n  t h i s  r e s p e c t  it 
should be noted t h a t  a l a r g e  number of c o u n t r i e s  
have p o t e n t i a l  geothermal resources  i n  sedimentary 
bas ins  not  considered important i n  p a s t  years .  
The examples of Hungary and France are now being 
followed worldwide i n  an  e f f o r t  t o  e x p l o i t  geother- 
m a l  energy i n  such environments. 
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