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has t o  be considered i n  the l i gh t  of i t s  h i s tor ica l  background, and i t s  ideological and practical  (power) 
significance examined. Geography, as one mode of representing the world, i s  inevitably involved with 
ideological issues.  Mass media continue to  project geographical c l ich& and images; one notes, for  
example, how landscapes f igure largely in films and advertisements. 
t a u g h t  in schools and  repeated by students does n o t ,  a t  f i r s t  glance, appear to  have much pract.ica1 
import. Geographical discourse,  influenced by the master-student pedagogical model of the l a t e  1 9 t h  
century, i s  n o t  the only possible form for  geographical ref lect ion.  Long before i t  was addressed t o  
students,  geography was addressed to  kings, princes, diplomats, and mil i tary leaders.  

All forms of knowledge are  based upon cer ta in  epistemological premises. The sc i en t i f i c  enterprise 

The kind of geographical knowledge 

As a concise 
method o f  describing space, in b o t h  i t s  human  and physical charac te r i s t  
them) , geography became transposed into terms amenable t o  management by 
organization and control ,  and also of warfare. 

I t  i s  important t ha t  we gain (o r  regain) a n  awareness of the f ac t  
referent  o f  geography, i s ,  and has  been, fundamentally a n  instrument of 
from concrete r ea l i t y  which was designed and motivated by practical  ( P O  

i t  i s  a way o f  representing space which f a c i l i t a t e s  i t s  domination and 

cs (as  we conventionally c lassi fy  
the S ta te ,  in  the form of social 

tha t  the map, perhaps the central 
power. A map i s  a n  abstraction 
i t i ca l  and mi 1 i t a ry)  concerns ; 
ontrol .  To map, then, means t o  

formally define space along the l ines  s e t  within a par t icular  epistemological experience; i t  actually 
transposes a little-known piece of concrete r ea l i t y  into a n  abstraction which serves the practical  in- 
te res t s  of the S ta te  machine; i t  i s  d tedious and cost ly  operation done f o r ,  and by, the S ta te .  Large- 
scale  maps (ca l led  in France the "car tes  d 'E ta t s  Major") are  made by and  for  s t a t e  o f f i c i a l s ;  no wonder, 
then, t h a t  in many countries,  such maps a re  f i l ed  with other mil i tary secre ts .  

Since the time of B u t  cartography i s  n o t  the only l ink between geography and the power s t ruc ture .  
Herodotus--who, a f t e r  a l l ,  was n o t  writ ing "his tory",  b u t  doing a survey t o  promote the imperial in te r -  
e s t s  of Athens--geographers have of ten,  consciously or unconsciously, been information agents. 
through the centuries,  they have paid par t icular  a t ten t ion  t o  phenomena which would be of use to  mil i tary 
and governmental leaders.  Topography, for  example, was described in  terms of s t r a t eg ic  and tac t ica l  in- 

t e r e s t ;  the d is t r ibu t ion  of population was described in terms of the administrative and po l i t i ca l  organ- 
izat ion of space. The central  notion of region, so  perennially used in  the d isc ip l ine ,  derives from the 

Down 

* 
The f i r s t  few pages of t h i s  paper were t ranslated by Anne Buttimer, Clark University. P a r t  of t h i s  

paper previously appeared in  The Nation, October 9 ,  1972, pp .  298-301. 
with permission. 

The paper i s  reprinted 
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L a t i n  word regere ( t o  r u l e ) .  

dedicated t o  knowledge f o r  the sake of knowledge--would no doubt be shocked t o  learn  the  mi l i t a ry  and  

po l i t i ca l  nature of geographic thought. 
complex t o  r eca l l  he re ) ,  when geography was taught i n  schools,  t he re  was an e f f o r t  t o  conceal i t s  p o l i t -  
i ca l  and mi l i t a ry  functions.  
i c a l "  explanations of phenomena which were r e a l l y  the  r e s u l t  of p o l i t i c a l  s t r a t egy  of the S t a t e  and the 
economic s t r a t egy  o f  l a rge  firms. This kind of mys t i f i ca t ion ,  which makes geography an ideological d i s -  
course separated from prac t ica l  l i f e ,  has made a profound impact on public opinion, and a l s o  on the  
teachers themselves. I t  becomes exaggerated (though l e s s  mani fes t ly)  by the  mass of geographical images 
and cliche's propagated in the  cinema, press ,  and t e l e v i s i o n .  

One could ce r t a in ly  claim t h a t  geography's p o l i t i c a l  and m i l i t a r y  function belongs t o  the pas t ,  t o  
the d i s c i p l i n e ' s  p re - sc i en t i f i c  phase. 
ditached knowledge--while a t  t he  same time complaining t h a t  their opinions a r e  not considered in  spa t i a l  
planning! In f a c t ,  a1 though geographical d i scourse  i s  ove r t ly  unconcerned with problems of power, today 
more than ever i t  i s  c l e a r l y  l inked w i t h  p rac t i ca l  ( p o l i t i c a l  and mi l i t a ry )  i n t e r e s t s .  One does not 
have to  look t o  the f a r -d i s t an t  pas t  f o r  examples of s t r a t e g i e s  whose design and implementation demanded 
the intervention of geographers. The Indo-Chinese war provides the bes t ,  and most careful l y -a r t i cu la t ed  
example possible.  

To achieve a l imited number of p o l i t i c a l  and m i l i t a r y  objec t ives  there has been des t ruc t ion  of vegeta- 
t i o n ,  the transformation of the physical c h a r a c t e r i s t i c s  of t he  s o i l ,  t h e  d e l i b e r a t e  p rec ip i t a t ion  of 
new erosional processes,  t h e  rupture  of hydrological systems i n  o rder  t o  change the  level of t he  water 
table (so as t o  dry u p  wel l s  and r i c e  paddies) ,  and a l s o  a rad ica l  change i n  the d i s t r i b u t i o n  of popula- 
t i on .  Such forms of des t ruc t ion  a r e  not simply the  unintended consequences of the massive s c a l e  of 
l e tha l  means ava i l ab le  f o r  technological and indus t r i a l  warfare; they a r e  the r e s u l t  of a d e l i b e r a t e  and  
minutely-articulated s t r a t e g y ,  t h e  elements of which a r e  s c i e n t i f i c a l l y  coordinated in  time and space. 

The Indo-Chinese war marks a new phase i n  t he  h i s to ry  of warfare,  and a l s o  i n  t he  h is tory  of 
For the f i r s t  time i n  h i s to ry ,  t he  modification and des t ruc t ion  of t he  geographical milieu 

Ethmylogically speaking, then, a region is by d e f i n i t i o n  a m i l i t a r y  region. 
Many univers i ty  geographers today, who regard t h e i r  d i s c i p l i n e  as a science--detached scholarship 

Since the  beginning of t h e  20th century,  ( f o r  reasons too 

Teachers have mystified geography: they spoke of "na tura l"  and "h i s to r -  

Many geographers today honestly consider t h e i r  "science" as  

"Ecological warfare",  a s  the expression goes, could bes t  be understood i n  geographical perspective.  

geography. 
( i n  both i t s  physical and human aspec t s )  i s  being used t o  o b l i t e r a t e  those very geographical conditions 
which a r e  indispensable f o r  the  l i v e s  of several  mi l l ion  people. 
become aware of the p o l i t i c a l  and m i l i t a r y  function which geography has always had s ince  i t s  inception. 
In our time t h i s  function has assumed g rea t e r  magnitude, and takes on new forms because of increased 
i n f o n a t i o n ,  more technica l ly-sophis t ica ted  means of des t ruc t ion ,  and a l so  because of progress in  
s c i e n t i f i c  knowledge. 
Enemy" i s  indeed s i g n i f i c a n t .  

Responsibility of the Geographer and P u b Z i c  Opinion 

So today, more than ever ,  one has t o  

The t i t l e  of  an a r t i c l e  i n  Newsweek (August 7 ,  1972): "When the  landscape i s  the  

Geographical warfare has been waged in  t h e  most cons i s t en t  fashion ( f o r  more than 10 yea r s )  i n  
South Vietnam. 
( f o r  example, i n  a r t i c l e s  by Westing and P fe f f e r )  about d i f f e r e n t  types of d i s a s t e r  (e .g . ,  t he  e f f e c t s  of 
defo l ia t ion  and c r a t e r i z a t i o n ) ,  we s t i l l  do not know how these  d i s a s t e r s  combine and mutually re inforce  
their des t ruc t ive  e f f e c t s  i n  space,  and toge ther  aggravate the  long-term consequences f o r  t he  qua l i t y  of 
l i f e  fo r  whole populations. 
impact of t h i s  geographical warfare.  
good geographers) t o  gain perspective on this h i s t o r i c a l l y  novel des t ruc t ive  en te rp r i se .  

I t s  r e s u l t s  a r e  cumulative and complex. Though more information i s  being made ava i lab le  

Only a good cartographic survey could enable us t o  get an estimate of the  
We could a l so  seek the  pa r t i c ipa t ion  of t he  people (who a r e  very 
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I t  i s  now p o s s i b l e  t o  show t h e  r o l e  o f  qeographica l  reasoning i n  t h e  massive, u n r e l e n t i n g  oper3- 

t i o n  which was i n v o l v e d  i n  t h e  bombing of d i k e s  i n  t h e  Red R i v e r  d e l t a  i n  N o r t h  Vietnam. 

c-otirse, prove t h a t  p r o f e s s i o n a l  geographers (and geography teachers )  p a r t i c i p a t e d  a c t i v e l y  i n  t h e  sys-  

temat i c  cho ice  of bombing s i t e s ;  however, those who d i d  des ign  t h e  s t r a t e g y  and t a c t i c s  o f  bombing, 

demonstrated a power fu l  mastery  o f  geographica l  i n f o r m a t i o n  and geographica l  t h i n k i n g .  A c a r e f u l  and 

p r e c i s e  geographica l  a n a l y s i s ,  a t  d i f f e r e n t  l e v e l s ,  i . e . ,  a map showing a l l  t h e  bombing site;, would 

demonstrate ( i n  a manner i r r e f u t a b l e  even by Pentagon spokesmen) t h a t  t h e  a t t a c k  on t h e  d i k e s  f o l l o w e d  a 

p e r f e c t l y  d e l i b e r a t e  and sys temat i c  p l a n .  I n  f a c t ,  as t h e  map would show, t h e  d i k e s  were n o t  h i t  a t  
p o i n t s  ad jacen t  t o  ma jo r  communication l i n e s ,  i n d u s t r i a l  developments, o r  l a r g e  c i t i e s ;  t hey  were h i t  a t  

p o i n t s  where t h e i r  r u p t u r e ,  g i v e n  t h e  v a r i e g a t e d  c o n d i t i o n s  o f  t h e  d e l t a ,  would p rove  a c a t a l y s t  f o r  

even g r e a t e r  d i s a s t e r  and more deaths.  

of May, June, J u l y ,  August and September of 1972 correspond e x a c t l y  w i t h  t h e  p o i n t s  which were h i t  

e a r l i e r  d u r i n g  t h e  Pres idency o f  Johnson. 

I a s s e r t ,  on t h e  b a s i s  of my p r o f e s s i o n a l  geographic  research  on t h e  Red R i v e r  d i k e s  d u r i n g  the  

summer of 1972, t h a t  these bombings were designed t o  p r e c i p i t a t e  a f r i g h t e n i n g  ca tas t rophe .  
ca tas t rophe  has f o r t u n a t e l y  n o t  happened, i t  i s  n o t  because i t  was n o t  in tended,  b u t  r a t h e r  because t h e  

Vietnamese people made a g i g a n t i c  a t t e m p t  t o  r e p a i r  t h e  breaches ( w i t h  e a r t h  accumulated a f t e r  t h e  
1964-1967 bombings), and e s p e c i a l l y  because, d u r i n g  t h e  summer o f  1972, t h e  f l o o d s  on t h e  r i v e r  were 

p a r t i c u l a r l y  l o w - - t h i s  i s  a phenomenon which occurs eve ry  8-10 years.  There i s  now s t a t i s t i c a l  evidence 

from m e t e o r o l o g i c a l  reco rds  t h a t  Southeast  As ia  as a whole, and p a r t i c u l a r l y  t h e  h igh lands  f rom which t h e  

Red R i v e r  f lows,  exper ienced a compara t i ve l y  l ow  p r e c i p i t a t i o n  r a t e  i n  t h e  summer o f  1972. I n  t h e  m idd le  

of August, t h e  t i m e  when f l oods  a r e  u s u a l l y  h e a v i e s t ,  t h e  wa te r  b a r e l y  reached t h e  l e v e l  o f  t h e  d i k e s  

th roughou t  t h e  d e l t a .  

a t t e n t i o n .  

i n a c c u r a t e .  Noth ing,  however, has been pub l i shed .  

they shou ld  s u r e l y  b e g i n  t o  ana lyze  i t ,  prove o r  denounce i t ,  s i n c e  t h i s  i s  one o f  t h e  most s e r i o u s  k inds  

o f  d e s t r u c t i o n .  I t s  e f f e c t s  a r e  d i f f i c u l t ,  i f  a t  a l l  p o s s i b l e ,  t o  r e p a i r .  Geographica l  w a r f a r e  can be 

waged anywhere i n  t h e  wor ld ,  and i t  i s  n o t  y e t  ove r  i n  Indo-China. 

One cannot, o f  

I t  i s  s i g n i f i c a n t  t h a t  most o f  t h e  s i t e s  bombed d u r i n g  t h e  months 

I f  t h i s  

I submi t  t hese  arguments t o  c r i t i c i s m  based on ev idence which may have escaped my 

I have r e p e a t e d l y  requested t h e  p u b l i c a t i o n  o f  such a e r i a l  photographs as would prove my map 

S ince  geographers p a r t i c i p a t e  i n  t h e  e x e c u t i o n  o f  t h i s  new k i n d  o f  war fa re - -geograph ica l  war fa re - -  

I t  i s  i m p o r t a n t  t o  n o t e  t h e  ma la i se  i n  p u b l i c  o p i n i o n  which f o l l o w e d  press re leases  on t h e  bombing 

o f  N o r t h  Vietnamese d i k e s .  

t h i s  i s  a new and i r r e m e d i a b l e  fo rm o f  war fa re .  T h i s  should i l l u s t r a t e  w e l l  t h e  i d e o l o g i c a l  problems 

which, d e s p i t e  appearances, a r e  bound up w i t h  geographica l  r e p r e s e n t a t i o n .  

aspects  o f  t h e  Indochinese war today, t h e  bombing o f  t h e  Red R i v e r  d i k e s  i n  N o r t h  Vietnam i s  e s p e c i a l l y  

s e r i o u s  and s i g n i f i c a n t .  I n t e r n a t i o n a l  p u b l i c  o p i n i o n  a lmost  i n s t i n c t i v e l y  grasped t h i s  f a c t .  People 

r e a c t e d  i n  a way t h a t  made t h e  problem o f  t h e  d i k e s  an ex t reme ly  embarassing one f o r  t h e  Pentagon and t h e  

Government. 

T h i s  was p robab ly  a confused way o f  exp ress ing  p e o p l e ' s  consciousness t h a t  

Indeed, among t h e  more deadly  

And y e t ,  t h roughou t  t h e  war i n  Vietnam, t h e  U.S. m i l i t a r y  es tab l i shmen t  made no a t t e m p t  t o  conceal 

t h e  p a r t i c u l a r l y  dead ly  n a t u r e  o f  c e r t a i n  forms o f  t a c t i c a l  o r  s t r a t e g i c . a c t i o n  t h a t  became d a i l y  r o u t i n e ,  

r a n g i n g  f rom t h e  sys temat i c  use o f  napalm and v a r i o u s  types o f  " a n t i - p e r s o n n e l ' '  weapons, t o  c a r p e t -  

bombing by B52 p lanes .  

g r e a t e s t  de luge o f  f i r e  and s t e e l  ever  known t o  h i s t o r y ,  f r e q u e n t l y  had t h e  r e a c t i o n s  o f  a s l i g h t l y  bored 

t h e a t e r  audience as i t  watched t h e  deployment o f  t h e  s u b t l e s t  and most t e r r i f y i n g  methods o f  d e s t r u c t i o n .  

Indeed, a l a r g e  p r o p o r t i o n  o f  people who, wi tnessed,  through t h e  mass media, t h e  

Th is  r e l a t i v e  h a b i t u a t i o n  was suddenly i n t e r r u p t e d  by i n f o r m a t i o n  t h a t  t h e r e  was t h e  p o s s i b i l i t y ,  
n o t  t o  say c e r t a i n t y ,  o f  a i r  a t t a c k s  aimed a t  t h e  N o r t h  Vietnamese d i k e  system. 

f e l t  i t  t h e i r  d u t y  t o  p u b l i c l y  express apprehension on a s u b j e c t ,  which soon assumed such impor tance 
t h a t  t h e  P r e s i d e n t  o f  t h e  U n i t e d  S ta tes  h i m s e l f  f e l t  o b l i g e d  t o  c h a l l e n g e  t h e  tes t imony  o f  people who 

Many well-known persons 
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had been a b l e  t o  see f o r  themselves, t h a t  t h e  bombings had indeed taken  p lace .  
eminent  men and women who had expressed f e e l i n g s  o f  g row ing  concern were s i m p l y  l a c k i n g  i n  p e r c e p t i o n  and 
were an easy p r e y  t o  communist propaganda. 

B u t  s h o r t l y  a f t e r w a r d s ,  i n  t h e  f a c e  o f  i n c r e a s i n g l y  numerous eye-wi tness r e p o r t s ,  t h e  Whi te  House 

on July 30 i s s u e d  a s tatement  i n  wh ich  i t  was acknowledged t h a t  a few d i k e s ,  because o f  t h e i r  p r o x i m i t y  

t o  m i l i t a r y  o b j e c t i v e s ,  m i g h t  have been h i t ;  a t  t h e  same t i m e  t h e y  i n s i s t e d  t h a t  t h e  damage c o u l d  o n l y  be 

s l i g h t .  

a e r i a l  photographs which c o u l d  have proved t h e  t r u t h  o f  t h e  o f f i c i a l  a s s e r t i o n s - - a t  l e a s t  i n  some cases-- 
were l a c k i n g .  

Hence t h e  m a t t e r  of t h e  "bombing t h e  d i k e s " ,  so f a r  f r o m  becoming a dead i ssue ,  assumed eve r -  

g r e a t e r  importance: I t  was 
as though people were i n t u i t i v e l y  aware t h a t  d e s t r u c t i o n  o f  t hese  d i k e s  symbol ized a new fo rm o f  war fare,  

as though t h e y  considered,  f o r  v e r y  p ro found  reasons, t h a t  t h e  f i e r c e s t  o f  c o n f l i c t s  between men shou ld  

remain q u i t e  d i s t i n c t  f rom t h e  c e n t u r i e s - o l d  s t r u g g l e  between t h e  human spec ies  and t h e  most f o r m i d a b l e  

f o r c e s  o f  na tu re .  

For  t h e  P res iden t ,  t h e  

I t  was p o i n t e d  o u t  i n  r e p l y  t h a t  t h i s  i n f o r m a t i o n  was q u i t e  vague and t h a t  such documents as 

p u b l i c  o p i n i o n  became a l e r t e d  before t h e  e x a c t  f a c t s  o f  t h e  case were known. 

P u b l i c  a n x i e t y  and t h e  embarassment of t h e  a u t h o r i t i e s  would no doub t  be j u s t  as g r e a t  i f ,  as a 

means o f  s t r a t e g i c  a c t i o n ,  i t  were a m a t t e r  o f  u n l e a s i n g  typhoons, ear thquakes o r  v o l c a n i c  e r u p t i o n s  

a g a i n s t  c i v i l  p o p u l a t i o n s .  I n  f a c t  i t  would appear t h a t ,  when faced  w i t h  t h e  f o r c e s  o f  na tu re ,  s o l i d a r i t y  
between men, whatever  t h e i r  d i f f e r e n c e s ,  i s  among t h e  fundamental,  i m p l i c i t  va lues  upon wh ich  a l l  c u l t u r e s  

a r e  based.Consciously o r  unconsc ious l y ,  f o r  thousands o f  yea rs ,  men have seen t h e  hand o f  God o r  f a t e  i n  

n a t u r a l  c a t a s t r o p h i e s ;  s t i l l  today t h e  w i l l f u l  u n l e a s i n g  o f  n a t u r a l  f o r c e s  appears t o  be t h e  s a c r i l e g i o u s  

a c t  o f  a s o r c e r e r ' s  a p p r e n t i c e .  

p resen ts ,  i n  o r d e r  t o  c l e a r l y  examine t h e  f a c t s .  

i s  t o  say, t h e y  correspond t o  t h e  i n t e r a c t i o n  o f  " p h y s i c a l  and n a t u r a l  d a t a "  and t h e  "human f a c t o r s " .  

Even b e f o r e  t h e  g l o b a l  c r i s i s  o f  o u r  t i m e  became d r a m a t i c a l l y  focused on t h i s  sma l l  p a r t  of t h e  e a r t h ' s  

surface, t h e  Red R i v e r  d e l t a  had f o r  c e n t u r i e s ,  been an area i n  wh ich  t h e  geograph ica l  i n t e r a c t i o n s  

between " n a t u r a l  f a c t o r s "  and "human f a c t o r s "  were e s p e c i a l l y  complex, and presented a s o r t  o f  d ramat i c  

t e n s i o n .  I n  f a c t ,  t h e r e  a r e  few r e g i o n s  i n  t h e  w o r l d  where, i n  such a l i m i t e d  area, t h e r e  e x i s t  so many 

human be ings  who have evo lved  such an e f f i c i e n t ,  s u b t l e  c u l t u r e  (compared w i t h  most n o n - i n d u s t r i a l  c u l -  
t u r e s )  under  such d i f f i c u l t  c o n d i t i o n s :  

o f  n a t u r e .  

B u t  i t  i s  i m p o r t a n t  t o  go beyond t h e  symbols and t h e  profound,  s u b j e c t i v e  m o t i v a t i o n s  t h e  problem 

These a r e  e s s e n t i a l l y  o f  a geograph ica l  nature;  t h a t  

t h a t  i s  w i t h  t h e i r  s t a b i l i t y  c o n s t a n t l y  t h rea tened  by  t h e  fo rces  

why the Dikes? 

The Red R i v e r  D e l t a  (wh ich  under t h e  French c o l o n i a l  regime, was c a l l e d  t h e  Tonk in  p l a i n )  forms an 

a lmos t  e q u i l a t e r a l  t r i a n g l e  o f  90 m i l e s  t o  a s i d e  i n  which l i v e  some t e n  m i l l i o n  people ; i n  a number o f  

p laces  t h e  p o p u l a t i o n  d e n s i t y  i s  o v e r  800 i n h a b i t a n t s  t o  a l i t t l e  o v e r  a h a l f  square m i l e .  

T h i s  p l a i n  i s  dominated by l a r g e  mounta ins which, i n  summer, r e c e i v e  t h e  v e r y  heavy r a i n s  o f  t he  

monsoon. Because o f  t h i s  t h e  r i v e r s  f l o w i n g  o n t o  t h e  p l a i n  a r e  f r e q u e n t l y  s u b j e c t  t o  sudden and v e r y  

heavy f l o o d i n g .  
110,000 c u b i c  f e e t  p e r  second--a volume comparable t o  t h a t  o f  t h e  M i s s i s s i p p i  (120,000 c u b i c  f e e t  pe r  

second). 

suddenly  and q u i t e  i r r e g u l a r l y  i n  t h e  m i d d l e  o f  t h e  summer. 

q u a n t i t i e s  o f  r a i n  t h a t  f a l l s  d u r i n g  heavy storms on t h e  r e l a t i v e l y  c l o s e  mountains ; t h e  wa te r  runs  

r a p i d l y  down t h e  s t e e p  s lopes  and suddenly  f l o w s  o n t o  t h e  p l a i n .  

e x p l a i n s  t h e  c h a r a c t e r i s t i c  c o l o r  o f  t h e  Red R i v e r ,  which i s  f i l l e d  w i t h  v a r i o u s  k i n d s  o f  r e d d i s h  s i l t ,  

4 

I n  h i g h  water ,  t h e  Red R i v e r  becomes an enormous stream, w i th  a f l o w  g r e a t e r  t han  

The r i s i n g s  o f  t h e  Red R i v e r  and i t s  a f f l u e n t s  a r e  n o t  p r o g r e s s i v e  and r e g u l a r ,  b u t  t a k e  p lace 
They a r e  due, i n  f a c t ,  t o  t h e  enormous 

Such r i v e r s  r u n n i n g  down f rom deeply-eroded mountains t r a n s p o r t  v a s t  q u a n t i t i e s  o f  a l l u v i u m  -- t h i s  
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as a r e  a l so  most of i t s  a f f l u e n t s .  

these  alluviums tend t o  be deposited on the  bottom of the  r i v e r s  a n d ,  l i t t l e  by l i t t l e ,  the river-bed i s  
progressively ra i sed .  Q u i t e  na tura l ly  therefore ,  the  r i v e r s  flow above the  general level of the p la in ,  
on a s o r t  of a l l uv ia l  cushion ( o r  natural  l evee ) .  This s i t u a t i o n  a l s o  e x i s t s  in the  Mississippi va l ley ,  
with the  d i f fe rence  t h a t  the  Red River 
above a natural levee t h a t  i s  appreciably more pronounced t h a n  t h a t  of t he  Mississippi (20 to  25 f e e t  
higher than the  level of the  p l a i n ) .  

levees tend t o  make the  r i v e r  flow in to  the  lower par t s  o f  t he  bed and sometimes important changes i n  
course r e s u l t .  
p la in  and have a tendency to  overflow in to  i t  a t  high-water time. 

under water, was therefore  pa r t i cu la r ly  d i f f i c u l t .  Even though this area combined natural  f ea tu re s  t h a t  
were pa r t i cu la r ly  negative ( a s  regards human beings),  i t  a l so  held g rea t  p o t e n t i a l i t i e s .  In the  t rop ica l  
zone the  s o i l  i s  usually subjected t o  bio-climatic processes t h a t  reduce i t s  f e r t i l i t y  and make i t  ex- 
tremely f r a g i l e  ( l a t e r i t i z a t i o n  phenomena). However, the  a l luv ia l  a reas  do not present this very ser ious  
inconvenience : constant depos i t s  of s i l t s  and material  r e su l t i ng  from erosion of mountains which, be- 
cause of t h e i r  height,  a r e  not subjec t  t o  t rop ica l  conditions,  compensates f o r  t he  process of impoverish- 
ment of the s o i l .  
conditions i n  the t rop ic s .  
the  s i l t  deposited during h i g h  water serving t o  r e s to re  f e r t i l i t y  of the  s o i l .  
s i d e  the  alluvium-treated zones 
years consecutively,  because of i t s  poor agronomical p o t e n t i a l i t i e s  and the  violence of the processes of 
de t e r io ra t ion  t h a t  s e t  i n  a s  soon a s  the  f o r e s t  covering has been cu t  away. 

been t o  progressively confront t he  negative f ea tu res  of the geographical milieu.  L i t t l e  by l i t t l e  they 
have achieved mastery over t he  high water in order t o  p r o f i t  by the pos i t ive  fea tures - - ie .  the  r e l a t i v e  
richness of the  s o i l .  

The vast  
undertaking represented by construction of some 2,500 miles of dikes s t a r t e d  pr inc ipa l ly  during the 
Middle Ages. 
the flooding threatened t o  wipe out the work t h a t  had been done during the  dry season) the Vietnamese 
not only had to be ab le  t o  deploy a l a rge  number of workers, b u t  a l s o  needed an e f f i c i e n t  organization 
t h a t  made i t  possible t o  group the  workers i n  c e r t a in  places and t o  see t h a t  they were cared f o r .  
needed was a profound understanding of t he  science of hydraulics;  f o r  t he  works were constructed w i t h  
l imited means, i n  such a way t h a t  they would r e s i s t  the  th rus t s  of t he  r i v e r .  
i t  had t o  be supervised and regular ly  kept u p  t o  combat cracks and t o  check the e f f e c t s  of erosion 
caused by r a in ,  t he  r i v e r ,  o r  burrowing animals. 

The r ea l i za t ion  of t h i s  network of dikes not only i s  evidence of extraordinary organization i n  
each v i l l age  community, b u t  a l so  on the  par t  of t he  government, which was the  only agency capable of 
concentrating grea t  numbers of workers a t  s t r a t e g i c  points in the  a rea .  

por tan t  rivers have a function t h a t  includes the entire d e l t a ,  s ince  a break a t  one point could bring 
about flooding of wide regions.  
ning perpendicularly to  the  r i v e r s  have been b u i l t  across lower-lying regions.  Coastal dikes have been 
b u i l t  t o  prevent flooding by sea-water, p a r t i c u l a r l y  when i t  i s  propelled by the extraordinary violence 

The mass of material  detached from the  mountains is  so g rea t  t h a t  

t ranspor t s  a r e l a t i v e l y  g rea t e r  amount of alluvium and flows 

When the rivers rise, congestion by alluviums of the river-bed and the progressive e leva t ion  of the  

The principal stream div ides  i n t o  several branches which a l s o  flow on cushions above the  

The implantation of human beings in to  the  Red River d e l t a ,  a marshy, malarial  region per iodica l ly  

Thus  the  broad valleys and d e l t a  plains o f f e r  exceptionally favorable pedological 
I t  i s  poss ib le  t o  expect a number o f  consecutive harvests w i t h  good results, 

On t he  o ther  hand, out-  
i t  i s  not possible t o  c u l t i v a t e  the s o i l  f o r  more than two o r  th ree  

The h i s to r i ca l  t ask  of the Vietnamese people ( l ike  o ther  peoples i n  t rop ica l  Asia) has therefore  

The dikes a r e  thus a primordial geographical condition of ex is tence  f o r  t he  people. 

I n  o rder  t o  accomplish a task such a s  this under extremely d i f f i c u l t  conditions (every year 

Also 

Once the  dike was b u i l t ,  

Today this area i s  organized on d i f f e r e n t  l eve l s  : t he  big d ikes  following the  course of the  i m -  

In t he  event there  i s  a break i n  one of t he  principal d ikes ,  dikes r u n -  

of typhoon winds. 5 
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B u t  i n s i d e  each d i v i s i o n  bo rde red  by  these  m a j o r  d i k e s ,  secondary d i k e s  have been b u i l t  t o  channel -  

i z e  t h e  r a i n  w a t e r  towards p o i n t s  a t  which e v a c u a t i o n  i s  p o s s i b l e .  
s u r f a c e  of t h e  r i c e - f i e l d s  were a l l o w e d  t o  accumulate, t h e  r i c e - p l a n t s  would r a p i d l y  d i e  under wa te r  t h a t  

i s  t o o  deep. 

c o n t r o l l i n g  t h e  w a t e r - l e v e l  n o t  o n l y  a t  t h e  d i f f e r e n t  p o i n t s  o f  t h e  area under  c u l t i v a t i o n ,  b u t  a l s o  f rom 
t h e  s t a n d p o i n t  of t i n e  (as d i c t a t e d  by t h e  d i f f e r e n t  s tages o f  a g r i c u l t u r a l  work and t h e  g rowth  o f  t h e  

r i c e  p l a n t ) .  
network o f  sma l l  d i k e s  and cana ls  l o c a t e d  i n s i d e  t h e  l a r g e r  meshes o rgan ized  by  t h e  secondary d i kes ,  

which a r e  l a i d  o u t  i n  accordance w i t h  t h e  main l i n e s  o f  t h e  ma jo r  d i k e s .  

of t h e  d e l t a ,  near .where t h e  r i v e r s  l e a v e  t h e  mountains t o  emerge o n t o  t h e  p l a i n .  
f i e l d s  c o u l d  be l a i d  o u t ,  due t o  t h e  c o n s t r u c t i o n  o f  new d i k e s ,  new manpower appeared, making p o s s i b l e  

i nc reased  c o n s t r u c t i o n ,  t h e n  inc reased  a g r i c u l t u r a l  p rog ress ,  and so on. 
The Red R i v e r  d e l t a  i s  n o t  t h e  o n l y  a l l u v i a l  p l a i n  i n  N o r t h  Vietnam. The o t h e r  p l a i n s ,  t hose  of 

Thanh Hoa and Vinh f o r  i n s t a n c e ,  f o l l o w e d  a s i m i l a r  e v o l u t i o n .  
and t h e  r i v e r s  t h a t  c r o s s  them a r e  much s m a l l e r  t h a n  t h e  Red R i v e r .  

l e s s  d i f f i c u l t  t o  so l ve ,  and a l t h o u g h  t h e y  have been s u b j e c t e d  t o  p a r t i c u l a r l y  i n t e n s i v e  bombing, i t  i s  
t h e  Red R i v e r  d e l t a  on wh ich  a t t e n t i o n  i s  c o n c e n t r a t e d  a t  p resen t .  

s t r o p h i c  f l o o d i n g  a r e  t h e  most s e r i o u s  i n  t h e  p l a i n  o f  t h e  Red R i v e r  (because o f  t h e  r i v e r ' s  power fu l  

c u r r e n t  a t  h i g h - w a t e r  t i m e )  and t h e  number o f  human be ings  who a r e  t h e r e  th rea tened  i s  t h e  g r e a t e s t .  

ISrrere Have the Dikes Been Bombed? 

I f  t h e  r a i n  w a t e r  f a l l i n g  on t h e  

C o n t r o l  o f  h y d r a u l i c  c o n d i t i o n s ,  an e s s e n t i a l  f e a t u r e  o f  i n t e n s i v e  r i c e  c u l t u r e ,  means 

T h i s  w a t e r - c o n t r o l  i s  accomplished i n  t h e  c u l t i v a t e d  area o f  each v i l l a g e  by  means o f  a 

H i s t o r i c a l l y ,  t h e  conquest  o f  t h e  d e l t a  must have begun w i t h  l i m i t e d  man-power i n  t h e  upper p a r t s  

Gradua l l y ,  as new r i c e  

B u t  these  p l a i n s  a r e  much more e x t e n s i v e  

Hence t h e  problems presented a r e  

For  undoubtedly  t h e  r i s k s  o f  c a t a -  

I n  t h e  c o n t r o v e r s y  between t h e  peop le  who denounced t h e  bombing o f  t h e  d i k e s  i n  N o r t h  Vietnam and 

an  American a d m i n i s t r a t i o n  which den ied  t h a t  t hese  a t t a c k s  were d e l i b e r a t e ,  i t  i s  p o s s i b l e  t o  f u r n i s h  

documentat ion t h a t  may s e r v e  as l a s t i n g  and e a s i l y - v e r i f i a b l e  p r o o f .  S ince  t h e  d i k e  network forms an 

ensemble o f  a geograph ica l  n a t u r e  i t  i s  l o g i c a l  t o  under take  a geograph ica l  a n a l y s i s  o f  t h e  p o i n t s  a t  
wh ich  t h e  network has been h i t  by bombs. 

t h e  I n t e r n a t i o n a l  C o n i s s i o n  o f  I n q u i r y  i n t o  War Crimes, wh ich  t o o k  p l a c e  f rom J u l y  29 u n t i l  

August 13, 1972. D u r i n g  t h i s  p e r i o d  I was a b l e  t o  v i s i t  t h e  p r i n c i p a l  zones i n  which bombing o f  d i k e s  

t o o k  p lace,  and t o  v e r i f y ,  a t  v a r i o u s  p o i n t s ,  t h e  c o r r e c t n e s s  o f  a map o f  t h e  damage done t o  t h e  hy -  

d r a u l i c  i n s t a l l a t i o n s  ( f i g u r e  1) .  
t h e  M i n i s t r y  o f  H y d r a u l i c s  o f  t h e  Democrat ic  Repub l i c  o f  Vietnam. 

f r e q u e n t  photographs t a k e n  by  t h e  U.S. A i r  Force. 

i n s t a l l a t i o n s  i n  N o r t h  Vietnam were t h e  o b j e c t i v e  o f  o v e r  150 a t t a c k s  f rom t h e  a i r ,  and t h e y  were h i t  i n  

96 d i f f e r e n t  p laces .  

c o n c e n t r a t e  i t s  i n v e s t i g a t i o n  on t h e  Red R i v e r  d e l t a .  

i n c e s  o f  N o r t h  Vietnam were so concen t ra ted ,  on such a r e s t r i c t e d  area,  t h a t  i t  i s  d i f f i c u l t  t o  d i s t i n -  

g u i s h  t h e  ones t h a t  aimed a t  an h y d r a u l i c  i n s t a l l a t i o n  f rom those  t h a t  had ano the r  t y p e  o f  o b j e c t i v e .  

The Bombing of the Dikes i n  the Eastern Part of the  DeZta. 
h i t  by bombs, 58 a r e  s i t u a t e d  i n  t h e  Red R i v e r  d e l t a .  

we immed ia te l y  n o t i c e  t h e  f o l l o w i n g  s i t u a t i o n  : a lmos t  a l l  o f  t hese  p laces  -- 54 o u t  o f  58 -- a r e  

l o c a t e d  i n  t h e  e a s t e r n  p a r t  o f  t h e  d e l t a ,  f rom t h e  d i s t r i c t  o f  Nam Sach, i n  t h e  n o r t h ,  t h e  p r o v i n c e  of 
TaY B i n h  i n  t h e  c e n t e r ,  t o  t h e  r e g i o n s  o f  Nam Ha, Nam Dinh and N inh  B i n h  i n  t h e  south.  

I made t h i s  i n v e s t i g a t i o n  d u r i n g  a v i s i t  t o  N o r t h  Vietnam w i t h  

T h i s  map was v e r y  p r e c i s e l y  made, a t  my r e q u e s t ,  by t e c h n i c i a n s  f rom 
It can be e a s i l y  v e r i f i e d  f rom t h e  

D u r i n g  t h e  p e r i o d  A p r i l  16  t o  J u l y  31, 1972 (bombing o f  t h e  d i k e s  con t inued  l a t e r )  t h e  h y d r a u l i c  

The I n t e r n a t i o n a l  Commission o f  I n q u i r y  i n t o  War Crimes dec ided t h a t  i t  would be p r e f e r a b l e  t o  
The bombings t h a t  t o o k  p l a c e  i n  t h e  sou the rn  p rov -  

Out o f  t h e  96 p laces  a t  which t h e  d i k e s  were 

I f  we examine t h e  map o f  t hese  p laces  a t t e n t i v e l y ,  

Four bombing 
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2 - LINE OF PRINCIPAL DIKES 1 - BOMBING POINTS ON DIKES 
FIGURE 1 

BONBING POINTS MAY-AUGUST 1972 

poin ts  on hydraul ic  i n s t a l l a t i o n s  l i e  o u t s i d e  this a r e a :  
Locks i n  the Day r i v e r .  

been mentioned thus- fa r  by t h e  Vietnamese a u t h o r i t i e s )  and claimed t h a t  i t  furn ished  a favorable  argu- 
ment f o r  t h e i r  l i n e  : t h e  American admin i s t r a t ion  dec lared  i n  f a c t  t h a t  i f  t h e  bombing of t he  d ikes  were 
intended t o  br ing  on se r ious  f loods ,  they would have aimed a t  the western p a r t  of t h e  d e l t a ,  t h a t  i s  t o  
say upstream j u s t  the p a r t  t h a t  was, f o r  t h e  time being, spared .  

7 

t h a t  i s ,  two near Hanoi’ and  two by the Phuly 

The American admin i s t r a t ion  i n  f a c t  acknowledges this  pinpointing(which on the con t r a ry  had not 
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A more careful  examination of the  geographical cond i t ions  permits us t o  draw opposi te conclusions. 

I n  p o i n t  of fact ,  t h e  Red R iver  d e l t a  can be d i v ided  schematical ly i n t o  two q u i t e  d i f f e r e n t  par ts  : 
the  western p a r t  i n  the  upper de l ta ,  where the  r i v e r s  emerging from mountainous va l l eys  con ta in  l o t s  o f  
a l luv iums and where, be fore  they were diked, the  r i v e r s  had progress ive ly  b u i l t  up a l a r g e  number o f  

a l l u v i a l  cushions, as the  course o f  the  r i v e r  changed; and the  eastern, lower d e l t a ,  where the  r i v e r s  

c a r r y  a l e s s e r  q u a n t i t y  o f  a l luv ium (s ince  i t  has been deposi ted upstream) and f l ow  above na tu ra l  levees 
t h a t  are l e s s  h igh  ( f i g u r e  2 ) .  These r i v e r s  d iverge  toward the  sea, l i k e  the  spokes o f  a wheel. Because 

FIGURE 2 UPPER DELTA (WEST) 

LOWER DELTA (EAST) 

of t h i s  f a c t ,  there  a re  wide, eas i l y - f looded f l a t s  between the  a l l u v i a l  cushions. 
con f igura t ion  between t h e  upper and the  lower d e l t a  have important consequences f o r  t h e  topographical  

l o c a l i z a t i o n  o f  t he  v i l l a g e s  : i n  the  upper western p a r t  t he  v i l l a g e s  have been b u i l t  above these eas i l y -  

flooded areas on t o p  of t he  a l l u v i a l  cushions which, as we have seen, a re  p a r t i c u l a r l y  numerous and i n -  

volved. I n  the eastern p a r t  of t he  lower d e l t a  most o f  the  v i l l a g e s  are  loca ted  below the  l e v e l  o f  the 
r i v e r s ,  i n  areas eas i l y - f l ooded  should a break i n  the  dikes occur. 

I t  j u s t  happens t h a t  a l a r g e  m a j o r i t y  of the  bombed d ikes  a r e  s i t u a t e d  i n  the  eastern p a r t  o f  the 

de l ta ,  where most of these eas i l y - f l ooded  v i l l a g e s  are  t o  be found. I t  may be argued t h a t  these bombings 
were aimed a t  m i l i t a r y  ta rge ts  l oca ted  near, o r  on, the  dikes.  I f  t h i s  were so they could n o t  have 
avoided more frequent h i t s  on the  d ikes  s i t u a t e d  i n  the  upper de l ta ,  near Handf f o r  instance, where 
m i l i t a r y  ob jec t i ves  were o f ten  attacked, w i thou t  harm t o  the  d ikes .  The d ikes  i n  the  lowermost region, 

which i s  s i t u a t e d  between Nam-Sach and Ha’iphong, have thus f a r  ha rd l y  been bombed a t  a l l .  Ac tua l l y ,  i n  

t h i s  p a r t  o f  the  de l ta ,  t h e  r i v e r s  cease t o  f l ow  above na tu ra l  levees, having deposited most o f  t h e i r  

a l luv iums upstream. Th is  no doubt exp la ins  why the  dikes i n  t h i s  zone have n o t  been bombed ; the e f f e c t  

o f  des t roy ing  them would be l ess  d isas t rous  than i n  o ther  places. 

o f  the  de l ta ,  which i s  a l s o  the  most densely populated and the  most important from the  standpoint  o f  

a g r i c u l t u r a l  production. 
they were l o c a l i z e d  exac t l y  i n  the  area i n  which t h e i r  e f f e c t s  could be most ser ious and where most o f  

the e a s i l y  f looded areas are  t o  be found. 

A More Detailed Analysis of Boding  Points. Another l e v e l  o f  geographical ana lys i s  cons is ts  i n  observing, 

i n  a very p rec i se  manner, the  bombing po in ts  w i t h i n  t h i s  eastern p a r t  o f  the  de l ta .  

these po in ts  of des t ruc t i on  a re  n o t  the  r e s u l t  o f  random h i t s ,  b u t  po in ts  a t  which absolute soundness i s  
o f  spec ia l  importance t o  the  organ iza t ion  o f  t he  hyd rau l i c  system. 
po in ts  on the  d ikes  are  the  ones t h a t ,  a t  high-water, a re  subjected t o  unusual ly s t rong pressure by water. 
The dikes have been at tacked i n  the concave p a r t  o f  the bends or ,  as i n  the  nor thern  p a r t  o f  the  Nam- 

Sach d i s t r i c t ,  a t  po in ts  where they a re  subjected t o  the  perpendicular pressure o f  an espec ia l l y  powerful 

cu r ren t  r e s u l t i n g  from the  confluence o f  s i x  r i v e r s  ( f i g u r e  3). 

These d i f f e rences  o f  

Thus, i t  i s  poss ib le  t o  conclude t h a t  the  bombing o f  the  d ikes  was concentrated i n  the  eastern par t  

This i s  p roo f  o f  the  d e l i b e r a t e  and systematic na ture  o f  these at tacks,  s ince 

For the  most par t ,  

I n  fac t ,  t he  most f requen t l y  h i t  

I t  i s  l i t e r a l l y  impossible f o r  there  t o  
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FIGURE 3 NAM SACH DISTRIC 

have been " m i l i t a r y  t a r g e t s "  a t  a l l  o f  t h e s e  p o i n t s ,  w h i c h  a r e  p r e c i s e l y  t h o s e  e s s e n t i a l  t o  t h e  w a t e r -  

defense sys tern. 

t h a t  t h e r e  a r e  h 

n o t  be c a p a b l e  o 

m ine  t h e  e f f e c t s  

round-base m a t e r  

o b s e r v a t i o n  were 

I t  s h o u l d  be emphasized t h a t  e x c e p t  i n  t h e  Hanoi and Haiphong a reas  (where i t  i s  t r u e  

ghways u s i n g  t h e  roadbed formed by  t h e  d i k e s )  t h e  g r e a t e r  p a r t  o f  t h e  d i k e  ne twork  would 

o f  bombing on  t h e  d i k e s  we were a b l e  t o  n o t e  t h a t  t h e y  had n o t  been s u r f a c e d  w i t h  a 

a1 t h a t  wou ld  make a u t o m o b i l e  t r a f f i c  p o s s i b l e .  

we a b l e  t o  d e t e c t  t h e  p resence  o f  an o b j e c t i v e  o t h e r  t h a n  t h e  one c o n s t i t u t e d  by  t h e  

s t a n d i n g  up t o  a u t o m o b i l e  t r a f f i c .  I n  t h e  t e n  o r  so p l a c e s  t h a t  we v i s i t e d  t o  d e t e r -  

S i m i l a r l y ,  a t  none o f  t h e s e  p o i n t s  of 

d i k e  ( a t  an e s p e c i a l l y  e s s e n t i a l  p o i n t ) .  

p o i n t s  f a r  from any o t h e r  t a r g e t ,  i s  a n o t h e r  argument i n  s u p p o r t  o f  t h e  h y p o t h e s i s  t h a t  t h e r e  e x i s t e d  a 

d e l i b e r a t e ,  s y s t e m a t i c  s t r a t e g y  o f  d e s t r u c t i o n  o f  t h e  ne twork  o f  de fense  a g a i n s t  h i g h  w a t e r .  

f r e q u e n t  use o f  t ime-bombs a g a i n s t  h y d r a u l i c  i n s t a l l a t i o n s  g i v e s  even g r e a t e r  c redence  t o  t h i s  hypo thes i s ,  

s i n c e  i t  i s  i m p o s s i b l e  t o  see what  use time-bombs would o f f e r  a g a i n s t  convoys o r  i n o b i l e  m i l i t a r y  i n -  

s t a l  l a t i o n s .  

d i k e  ne twork  i s  f u r n i s h e d  by an  e x a m i n a t i o n  o f  t h e  a t t a c k s  a g a i n s t  d i f f e r e n t  t y p e s  o f  h y d r a u l i c  i n s t a l l a -  

t i o n s  i n  t h e  s o u t h e r n  p a r t  o f  t h e  T h a i  B i n h  p r o v i n c e .  

( a )  
by  a p e c u l i a r l y  i n v o l v e d  hydograph ic  ne twork .  

The f a c t  t h a t  t h e  d i k e s  were h i t  a t  p a r t i c u l a r l y  s e n s i t i v e  

R e l a t i v e l y  

One of t h e  most  s t r i k i n g  examples o f  p r o o f  t h a t  a m e t h o d i c a l  s t r a t e g y  was c a r r i e d  o u t  a g a i n s t  t h e  

The Nam Sach d i s t r i c t  - i s  e n t i r e l y  su r rounded  b y  d i k e s  and i t  l o o k s  i n  f a c t  l i k e  an  i s l a n d  hemmed-in 

I n  t h e  n o r t h  spreads a n e t  o f  r i v e r s ,  t h e  Thuong, Luc Nam, 
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Cau and Duong r i v e r s  wh ich  j o i n  t o g e t h e r  w i t h i n  a few m i l e s  and form t h e  T a i  B i n h  r 
i t  breaks up i n t o  two branches, Ta i  B i n h  and K inh  Thay, which enc lose  t h e  d i s t r i c t  

The d i k e s  o f  t h e  Nam Sach d i s t r i c t  were h i t  i n  s i x  v a r i o u s  p o i n t s :  
- i n  t h e  south,  t h e  d i k e s  were h i t  on May 10 and 24, 1972, nea r  t h e  Aiquoc and Nam 
l o c a l i t i e s  a r e  s i t u a t e d  near  t h e  main Hanoi-Haiphong road ,  and i t  may be t h a t  t h e  
t a r g e t  o f  t hese  a t t a c k s  (more t h a n  150 bombs). 

ve r .  S h o r t l y  a f t e r ,  

n i t s  whole area.  

Dong v i l l a g e s ;  bo th  
d i kes  were n o t  t h e  

- the d i k e s  were h i t  nea r  N o c t i  and N inh  Tanh on J u l y  9, 1972. A t  N o c t i ,  t h e  h i t  i s  i n  t h e  concave p a r t  
o f  a bend, t h a t  i s  t o  say, a t  t h e  p o i n t - w h e r e  t h e  p ressu re  o f  t h e  c u r r e n t  i s  t h e  s t r o n g e s t  a t  h i g h -  
w a t e r  t ime .  A t  Minh Tanh, 24 bombs des t royed  t h e  d i k e  ove r  a 300 - foo t  l o n g  s e c t i o n  (more than  75,000 
c u b i c  f e e t  o f  e a r t h  had t o  be moved t o  c a r r y  o u t  t h e  r e p a i r ) .  
e x p l a i n e d  by t h e  f a c t  t h a t  i t  i s  D e c u l i a r l y  d i f f i c u l t  t o  r e D a i r  t h e  d i k e s  a t  t h i s  p o i n t ,  f o r  t h e  s u r -  
round ings  a r e  v e r y  l ow  and marshy and i t  i s  hard t o  f i n d  a n y t h i n g  o t h e r  than  water-soaked s o i l ,  q u i t e  
an improper  m a t e r i a l  f o r  making a good r e p a i r .  

The c h o i c e  o f  t h a t  p o i n t  i s  c e r t a i n l y  

- t he  d i k e s  o f  Nam Sach d i s t r i c t  were e s p e c i a l l y  h i t  i n  t h e i r  n o r t h e r n  p a r t  nea r  t h e  v i l l a g e s  o f  Hiep 
Cat  and Nam Hung, on July 9 and 21, 1972. 
q u i t e  obv ious s i n c e  t h e y  a r e  s i t u a t e d  e x a c t l y  where t h e  wa te rs  have j u s t  met and f l o w  a lmos t  perpen- 
d i c u l a r l y  t o  t h e  d i k e s ,  t h u s  e x e r t i n g  a p e c u l i a r l y  h i g h  p ressu re .  
p o i n t ,  t h e  s t ream need o n l y  go s t r a i g h t  on t o  f l o o d  whe whole d i s t r i c t  and t o  i nunda te  t h e  some 
100,000 people who 1 i ve t h e r e .  

The reason why t h e  U.S. A i r  Force chose these  p o i n t s  i s  

Should t h e  d i k e s  break a t  t h a t  

It i s  i m p o r t a n t  t o  p o i n t  o u t  t h a t  t h e  d i k e  s i t u a t e d  near  t h e  v i l l a g e  o f  Nam Hung was, because of 

i t s  impor tance i n  t h e  h y d r a u l i c  system, a t t a c k e d  i n  J u l y  1967. 

b e i n g  performed a g a i n s t  p o i n t s  p r e v i o u s l y  bombed between 1965 and 1968. 

T h i s  i s  n o t  t h e  o n l y  example o f  a t t a c k s  

(b )  
and on t h e  n o r t h  by one o f  i t s  branches, wh ich  forms t h e  T r a l y  R i v e r .  

f l o w  above an a l l u v i a l  cushion,  bo rde r  a s o r t  o f  l o n g  g u t t e r  which g i v e s  on t o  t h e  sea i n  t h e  eas t .  

became p o s s i b l e  t o  make t h i s  " p l o t " ,  o r  g u t t e r ,  i n h a b i t a b l e  - today  o v e r  600,000 persons l i v e  t h e r e  - 
when d i k e s  were b u i l t  a l o n g  t h e  Red R i v e r  and t h e  T r a l y  R ive r ,  as w e l l  as a l o n g  t h e  coas t .  

l ow  t i d e ,  t h e  r a i n  t h a t  f a l l s  i n  t h i s  v a s t  g u t t e r  has t o  be d r a i n e d  and t h i s  i s  t h e  r o l e  p layed  by t h e  

i m p o r t a n t  Lan l o c k s .  

b e g i n  wi th,  t h e  Lan l o c k s  ( f i g u r e  4 ) .  

The n o r t h e r n  p a r t  o f  t h e  Tha i  B i n h  P rov ince :  T h i s  r e g i o n  i s  bounded on t h e  sou th  by  t h e  Red R i v e r  

I t  

These two waterways, b o t h  o f  which 

However, a t  

The bombings have t a r g e t e d  t h e  most e s s e n t i a l  p o i n t s  o f  t h i s  complex h y d r a u l i c  o r g a n i z a t i o n - - t o  
T h i s  i n s t a l l a t i o n  i s  l o c a t e d  f a r  f rom any o t h e r  t a r g e t .  Between 

XLUSE 
DE LAN 

Lh LEPROSERIE A 

FIGURE 4 SOUTHERN PART OF THE PROVINCE OF THAI BINH 
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May 24, 1972, and J u l y  29, i t  was a t tacked  n ine  t imes and, i n  s p i t e  o f  t he  e x i s t i n g  des t ruc t i on ,  t h r e e  

new r a i d s  were c a r r i e d  o u t  d u r i n g  the  f i r s t  week o f  August no doubt t o  make r e p a i r s  impossible.  

vepted from f l o w i n g  towards t h e  sea, t he  waters began t o  accumulate i n  the  r i c e  f i e l d s  where a consider-  

ab le  p a r t  o f  t he  ha rves t  may be considered l o s t .  

i t  was l o c a t e d  very  f a r  from any o t h e r  t a r g e t ,  f a r  from i n h a b i t a t e d  areas, between l a r g e  coas ta l  swamps 

and b i g  r i c e  f i e l d s .  Th is  l o c k  which p lays  a d e c i s i v e  r o l e  had a l ready  been a t tacked i n  1968. We were 

a l s o  ab le  on August 3, t o  v i s i t  t h e  p a r t  o f  t h e  d i k e  on t h e  T r a l y  r i v e r ,  a t tacked on J u l y  21 near the  

v i l l a g e  of Vu Dong (K ien  Xong d i s t r i c t ) :  11 bombs made c r a t e r s  c l o s e  t o  the  d i k e  ( l e s s  than 150 f e e t  

away) thus c r e a t i n g  severe cracks over a 600 f e e t  l o n g  sec t i on .  
d i ke .  

severe ly  i n j u r e d .  

t he  d i kes  which had t o  be recons t ruc ted  cou ld  be e a s i l y  de tec ted .  

l age  of Vu Van (Vu Thu d i s t r i c t ) .  

s i t u a t e d  about 1,500 f e e t  from each o the r :  

s t royed,  and whose d i r e c t o r  was k i l l e d ;  t h e  second was near a b i g  l e p e r - h o s p i t a l ,  t h e  second most i m -  

p o r t a n t  i n  t h e  Democratic Republ ic o f  Nor th  Vietnam: 

took p lace :  5 o f  them were k i l l e d ,  10 o the rs  i n j u r e d .  The b u i l d i n g s  o f  t h i s  h o s p i t a l  - which was 

c rea ted  q u i t e  a l ong  t ime  ago 

l o c a t e  and i t  i s  l o g i c a l  t o  t h i n k  t h a t  t h e  d i k e  was a t tacked  a t  t h i s  ve ry  p o i n t  i n  o rde r  t o  make the  

mending work as d i f f i c u l t  as poss ib le .  

con tag ion  ( I  no t i ced  myse l f  t h a t  t h e  Vietnamese who were w i t h  me were wor r i ed  about t h e  f a c t  t h a t  I had 

wandered among t h e  b u i l d i n g s  o f  t h i s  l e p e r  h o s p i t a l  i n  o rde r  t o  complete my notes) .  

o f  t h i s  c o l l e c t i v e  f e a r  t h a t  they  had n o t  y e t  s t a r t e d  t o  r e p a i r  t h i s  d i k e  s e c t i o n  even though i t  s u f -  

f e r e d  se r ious  damages ( a  succession o f  l a r g e  cracks i n  a rad ius  o f  150 f e e t  around t h e  c r a t e r s ) ?  

about twenty European j o u r n a l i s t s  who had come t o  v e r i f y  t h e  damages made by t h e  a t t a c k  t h a t  took place 

on J u l y  9. The j o u r n a l i s t s  

who had come t o  observe t h e  damages t o  which the  d i kes  were sub jec ted  saw about t e n  Phantom F4 planes 

approaching: 

bombing the  d i k e .  

s t r u c t u r e s )  , a s  w e l l  as no a n t i - a i r c r a f t  defense. 

bo th  s ides  o f  t he  d i kes  (wh ich  had been r e p a i r e d ) .  

from Amsterdam and h i s  w i f e  I witnessed t h e  exp los ion  o f  a time-bomb (August 9, 1972, a t  1@:15 a.m.), 

dropped near t h e  v i l l a g e  o f  LaDoi, hal f -way between Hiep Cat and Nam Hung. 

s i x  de layed-ac t ion  dev ices  dropped on J u l y  11: 

o the rs  had n o t  exploded a t  t h a t  t ime. 

Pre- 

We v i s i t e d  the  Lan l o c k  on August 3 (we went up a very smal l  t r a c k )  and we were ab le  t o  v e r i f y  t h a t  

One bomb dug a c r a t e r  d i r e c t l y  i n t o  the 

A t  t h e  t i m e  we were there ,  most o f  t h e  damages had been repa i red ,  b u t  t h e  sec t ions  o f  

On August 4, 1972, we were a b l e  t o  v e r i f y  t h e  damages caused on t h e  Red R i v e r  d i kes  near the  v i l -  

Dur ing  t h i s  bombing, which h i t  peasant dwe l l i ngs  l oca ted  near t h e  d i ke ,  9 persons were k i l l e d ,  9 

Dur ing  the  a t t a c k  on J u l y  31, 20 bombs were dropped on two po in ts  

t h e  f i r s t  was near a school which had been p a r t i a l l y  de- 

1,100 lepe rs  were warded t h e r e  when the  bombinqs 

( 4  b i g  b u i l d i n g s  bordered by 3 b i g  churches) - a re  extremely easy t o  

For, r i g h t l y  o r  wrongly, t h e  Vietnamese people do p e c u l i a r l y  f ea r  

Is i t  a consequence 

The a t t a c k  on J u l y  11 a g a i n s t  these two sec t i ons  o f  d i kes  was d i r e c t l y  eye-witnessed by a group o f  

I have taken the  d e p o s i t i o n  o f  M r .  Jean Thoraval ,  an A.F.P. correspondent.  

a t  f i r s t  they  kep t  f l y i n g  very  h igh ,  then they  went down t o  1,500 - 1,800 f e e t  and s t a r t e d  

The j o u r n a l i s t s  cou ld  v e r i f y  t h a t  t h e r e  was no o t h e r  p o s s i b l e  t a r g e t  (no road, no 

I v i s i t e d  t h e  Nam Hung and Hiep C a t  d i kes  on August 9. I no t i ced  a l a r g e  number o f  c r a t e r s  made on 

Dur ing  the  t ime I was there ,  a long w i t h  Doctor Aarts 

Th is  bomb was one o f  t he  

th ree  o f  them exploded d u r i n g  Ju ly ,  one on August 9; two 

I n  a d d i t i o n  the re  have been f o u r  bombings on the  n o r t h e r n  d i kes  o f  t he  T r a l y  R ive r  and th ree  on 

those o f  t he  Red R ive r  i n  t h e  South. 

concave p a r t s  o f  t he  d i k e s '  bends where, a t  h igh-water,  t he  s t ronges t  pressure f rom the  c u r r e n t  i s  con- 

cen t ra ted .  

dropped J u l y  14 on t h e  Red R iver  d i k e  near the  v i l l a g e  o f  Tan Lao, 13 exploded a t  d i f f e r e n t  i n t e r v a l s  

( c e r t a i n  o f  them 6 hours l a t e r ,  and o thers  up t o  21 days l a t e r ) .  

on t h e  one hand, i t  was in tended t o  make breaks i n  t h e  d i kes  a t  t he  most s t r a t e g i c  p o i n t s  which, repaired 

I t  should be po in ted  o u t  t h a t  t h e  bombs a re  e s p e c i a l l y  aimed a t  the 

I t  should a l s o  be po in ted  o u t  t h a t  i n  two places time-bombs were used and t h a t  o f  14 bombs 

Thus the  "ope ra t i on "  i n  the  southern p a r t  of  the  Ta i  B inh  prov ince  can be summarized as f o l l o w s  : 

1 1  
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o r  no t ,  would r i s k  b reak ing  open again a t  h i g h  water  ( a c t u a l l y  i t  i s  ve ry  d i f f i c u l t  t o  p r o p e r l y  pack t h e  

s o i l ,  which a l ready  conta ins  too  much water  as a r e s u l t  o f  t h e  summer r a i n s ,  so t h a t  places t h a t  have 

been repa i red  remain very vu lnerab le )  : and, on t h e  o t h e r  hand, i t  was in tended t o  b lock  t h e  l ocks  t o  
d i s t u r b  water evacuat ion towards t h e  sea. A t  t h e  ve ry  l e a s t ,  p a r t  o f  t h e  r i c e - f i e l d s  a re  f looded and the  

food sources of 600,000 people a r e  jeopard ized.  The maximum e f f e c t  would be f e l t  i f  t h e r e  were severe 
f l o o d i n g  i n  t h a t  a g rea t  number of  v i l l a g e s  s i t u a t e d  below t h e  l e v e l  o f  t h e  a l l u v i a l  cushions would be i n  

danger o f  be ing  f looded i n  case of  a sudden break i n  t h e  d i kes  ( e i t h e r  a t  p o i n t s  where they  have been 

repa i red  i n  a way t h a t  cou ld  n o t  be p e r f e c t  a t  t h i s  t ime  o f  year,  o r  a t  p o i n t s  where f u r t h e r  bombings 

have taken p lace) .  These bombings cont inued t o  h i t  n o t  o n l y  t h e  r i v e r  d i kes  b u t  a l s o  t h e  coas ta l  d ikes,  

which were cdns tan t l y  pounded by Seventh F l e e t  a r t i l l e r y .  The locks  c o n s t i t u t e d  e s p e c i a l l y  f requent 
ta rge ts  s ince  t h e i r  d e s t r u c t i o n  cou ld  b r i n g  about e i t h e r  t h e  accumulat ion o f  a cons iderab le  volume o f  

water i n  t h e  i n h a b i t e d  and c u l t i v a t e d  areas, o r  sea-water f l o o d i n g ,  which makes t h e  s o i l  u n f i t  f o r  c u l t i -  

va t i on  f o r  several  years .  

system o f  Nor th  Vietnam may be had i f ,  i n  a d d i t i o n  t o  what has been descr ibed, i t  i s  po in ted  o u t  t h a t  t h e  

Nha May Gho Khi f a c t o r y  (near  Hanoi) which fu rn i shed  t h e  m a t e r i a l  r e q u i r e d  f o r  r e p a i r i n g  t h e  l ocks  and 

o the r  h y d r a u l i c  i n s t a l l a t i o n s  was razed t o  t h e  ground on August 5 by p a r t i c u l a r l y  i n tens i ve ,  p rec i se  

F i n a l l y ,  a more complete understanding o f  t h e  systemat ic,  a c t i o n  c a r r i e d  o u t  aga ins t  t he  h y d r a u l i c  

bombing . 
The f a c t  t h a t  bombing o f  t h e  d i kes  was l o c a l  

c a r e f u l l y  premeditated na tu re  o f  t h e  opera t i on .  I 
d ikes  a t  p o i n t s  most vu lne rab le  d u r i n g  h i g h  water,  
and i n  t h e  reg ions  i n  which t h e  g r e a t e s t  number o f  
bombings would have been d i f f e r e n t l y  l oca ted  ; t h e  
the  neighborhood o f  t h e  b i g  c i t i e s  would have been 

Micro-ana Zysis  of Bombing Targets 

The American admin i s t ra t i on ,  a f t e r  a d m i t t i n g  

zed i n  t h e  Red R ive r  d e l t a  proves t h e  d e l i b e r a t e  and 

i t  were n o t  i n  t h e  l o g i c  o f  t h e  bombing t o  h i t  t h e  

p o i n t s  a t  which t h e i r  p r o t e c t i v e  r o l e  i s  essen t ia l ,  
v i l l a g e s  l i a b l e  t o  be submerged a r e  loca ted ,  these 
d ikes  s i t u a t e d  near t h e  b i g  t r a f f i c  cen ters  and i n  
h i t  much more f r e q u e n t l y .  

t h a t  t h e  d i kes  migh t  have been h i t ,  dec la red  t h a t  t he  

r e s u l t a n t  d e s t r u c t i o n  was minimal.  

bombings on these i n s t a l l a t i o n s .  

500 and 1,000 pounds. 
and about 35 f e e t  i n  diameter ( f i g u r e  5 ) .  
c ra te rs ,  which a r e  t h e  most spec tacu la r  b u t  n o t  t h e  most ser ious  aspect.  

I t  i s  t h e r e f o r e  impor tan t  t o  examine c l o s e l y  t h e  e f f e c t s  o f  t h e  
The most f r e q u e n t l y  used bombs i n  t h i s  k i n d  o f  a t t a c k  weighed between 

When such bombs h i t  t h e  d i k e  d i r e c t l y  they  make c r a t e r s  f rom 20 t o  22 f e e t  deep 
Bu t  t h e  consequences o f  bombing a re  n o t  l i m i t e d  t o  these 

The shock caused by exp los ion  

FIGURE 5 

/ i nf i 1 t r a t i  on 
th rough f i s s u r e s  

o f  the bomb causes a s e r i e s  o f  f r a c t u r e s  and cracks,  over a r a d i u s  o f  50 yards,  which s e r i o u s l y  jeop-  

a rd izes  the  res i s tance  o f  t h e  d i ke .  
f e e t  from it, have more dangerous r e s u l t s  than ho les  made i n  t h e  d i k e  through d i r e c t  a t tacks .  

Frequent ly  bombs f a l l i n g  on bo th  s ides  o f  t h e  d ike ,  about a hundred 
For t h e  
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cracks are  no t  a l l  immediately v i s i b l e ;  t h e  r i s k  i s  t h a t  they  w i l l  appear suddenly as a r e s u l t  o f  pres- 
sure from f lood ing .  As a general r u l e ,  i n  o rde r  t o  prevent sudden b u r s t i n g  o f  a d i k e  as a r e s u l t  o f  

water pressure, o r  i t s  co l l apse  f o l l o w i n g  what i s  termed t h e  " fox "  phenomenon (water  g radua l l y  d igs  a 

s o r t  o f  tunnel  under the  d ike ,  a t  t h e  p o i n t  o f  t he  crack),  one must remove a l l  t h e  e a r t h  f rom places 
where cracks migh t  have been caused by t h e  exp los ion  o f  a bomb. 
t h e  c r a t e r s .  
exp los ion  must a l s o  be r e b u i l t .  

necessa r i l y  imperfect .  

a t  t h a t  t ime conta ins  too  much water f o r  i t  t o  be p r o p e r l y  compacted. 

f r a g i l e ,  therefore,  and t h e  r i s k  e x i s t s  t h a t  they  w i l l  g i v e  way under t h e  pressure o f  p a r t i c u l a r l y  

severe f l ood ing .  The c l o s e r  t h e  bombings took p lace  t o  t h e  pe r iod  o f  approaching high-water, t h e  more 
dangerous were t h e i r  e f f e c t s  : on t h e  one hand, the  r i v e r  may immediately rush  through t h e  opening and 

r a p i d l y  widen i t  ; on t h e  o the r ,  i t  becomes more and more d i f f i c u l t  t o  r e p a i r  t h e  d i k e  w i t h  water-soaked 
ear th .  

I t  i s  n o t  enough, there fore ,  t o  f i l l  i n  
A segment of t h e  d i k e  t h a t  i s  t h ree -o r  four- t imes l a r g e r  than the  excavat ion  caused by the  

Dur ing the  r a i n y  season, r e p a i r i n g  a sec t i on  o f  r i pped  open o r  cracked d i k e  i s  d i f f i c u l t  work and 

Ac tua l l y ,  t h e  clay-and-sand-mixed s i l t  used f o r  c o n s t r u c t i n g  and r e p a i r i n g  d ikes  
The repa i red  sec t i ons  remain 

Un l i ke  t h e  bombings c a r r i e d  o u t  aga ins t  t h e  d i kes  i n  1965, 1966 and 1967 which were i n t e r r u p t e d  
be fore  the  heavy r a i n s  and high-water, t he  a t tacks  t h a t  began i n  A p r i l  1972 cont inued n o t  o n l y  i n t o  J u l y  
b u t  a l s o  through August. Because o f  t h i s  f a c t ,  t h e  r i s k  o f  severe breaks i n  t h e  d i k e  network remained 
considerable,  i n  s p i t e  o f  t h e  immense e f f o r t  made t o  r e p a i r  t h e  damage. For n o t  o n l y  cou ld  t h e  r e b u i l t  
sec t ions  g i v e  way because o f  f r a g i l i t y ,  b u t  c o n t i n u a t i o n  o f  t he  bombing seemed des t ined t o  cause i r -  

reparab le  breaks, i f  one takes i n t o  account the  high-water.  

g rea te r  p a r t  o f  t he  areas under c u l t i v a t i o n  ( r i c e  i s  a p l a n t  t h a t  d i e s  i f  i t  i s  under water  l onger  than 
f o u r  days) and i t  may be est imated t h a t  1,500,000 t o  2,000,000 people cou ld  have been drowned i n  case of 
a p a r t i c u l a r l y  v i o l e n t  wa te r - r i se  i n  the  lower reg ions .  Th is  es t imate  corresponds t o  the  prognosis made 
several  years ago by c e r t a i n  American m i l i t a r y  experts,  t o  t h e  e f f e c t  t h a t  "bombing t h e  Nor th  Vietnamese 
d ikes  would produce an e f f e c t  comparable t o  t h a t  o f  a hydrogen bomb : t h e  e n t i r e  d e l t a  would be flooded, 

the  summer and f a l l  r i c e  crops would be destroyed, and two t o  th ree  m i l l i o n  o f  t h e  popu la t i on  would d i e  

o f  drowning o r  o f  hunger". 

The t h r e a t  o f  f l o o d i n g  e x i s t e d  f o r  t h e  
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