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ON THK S E D IM E N T A T IO N  A N D  E R O S IO N  ON H U O N G  R IV E R  

S E G M E N T  C R O SSIN G  O V E R  H U E  C IT Y

N g u y ê n  T h a n h  S o n ,  T ra n  N g o e  A n h

D e p a r tm e n t  o f  H y d ro M eteo ro lo g y  a n d  O c e a n o lo g v  
C o ileg e  o f  S c ien ce , V N U

A b s tra c t :  Hue City is a vvorld c u ltu ra l treasure and one o f V ie tnam 's well* 
known tourism centers. The unstable water flow has caused erosion and 
sedimentation belong to both Huong river banks, specially on the river segment 
Crossing over Hue City vvhich are problems m ust to be con tro lled  fo r re tu rn in g  
wonderful spectacle of Hue, a small pretty city in the middle of Vietnam 
Country.

The study is carried out with many difficulties in collection of hydrological data, 
it seems that up to novv. there were almost no survey vvorks on sedimentation 
and erosion of tho Huong river. Thereíore ihe study results is setting up the 
base of continuous studies on the progress of the river. Base on the surveyed 
data and ca lcu la tion . the software to trea t and contro l a ll collected data of 
elevation measurement and topographical map producũon of riverbed have been 
built up. the present of sedimentation and erosion occurređ in tho Huong river 
segment Crossing over Hue c ity  and its consequences has been described 
preliminarily, then withdrawn some suggestions on the main solutions for 
minimizing sedimentation and erosion.
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1. In tro d u c tio n

T he sed im e n ta t io n  and erosioiì processes have  long been  of in tere st  in th(‘ 
f ield of  m o rp h o lo g y  to  i n v e s t i g a t e  t h e  c h a n g e s  of r iv e rb o d  a n d  b a n k  e ros ion  w i th  tho 
flow regim e. S tu d ie s  o f  th osc  processes  have  con tr ib u ted  greatly  to our 
u n d ersta n d in g  of th e  re la t ion sh ip  b etw een  rivor revolution proccss  and w ater  flow 
as w ell a s  socio-econom ic ac t iv it ie s  on the rivcr basin . In recent years , many  
research es  on tho m od ell in g  of sed im en t transportntion in  th e  river has becn  
composed, and most of them focuscd on the problems in the larger river systems 
such as  Red river or M ek on g  river but there was verv f’(ầw o n e s  ĩocused  on the  rivers  
in the  M iddle of V ie tn am .

A lthough m o d ell in g  is now becom ing the very cheap and effective method to 
s tu d v  and Torecast the  hydrological processes but we also  n e e đ  to in vest iga te  tho 
a c t u a l  s i t u a t i o n  a s  vvell a s  to m e a s u r e  rea l  d a t a  u s i n g  fo r  c a l i b r a t i o n  a n d  
veriíícat ion  of th e  m odels , and topographical da ta are n eed cd  to input of the models  
during  runn ing  011.
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H ue c ity  is  a world cultural troasure and one o f V ietnam 's  w ell know tourism  
c e n tre s . F o r a lo n g  p e r io d , an  u n p la n n e d  đ e v o lo p m e n t u n s u ita b lc  la n d  a n d  w a tc r  

US(* o f  th e  c a tc h m e n t a rea  a n d  n in n n g e m e n t o f  soc io -econom ic  a c t iv i t ie s  ha s  causecỉ 

p o l lu t io n  and  đ e t r im e n ta l im p a c ts  <)f’ tho  c n v iro n m e n t in  vvhich ( le te r io ra t io n  o f 

H u o n g  r iv o r  bccam e se rio u s  m a tto r  o f la ndscap c  o f  Hucĩ r i  ty . T h e  u n s ta b le  w a te r  

f lo w  has becn  c a u s in g  c ro s io n  and  s e c lim e n ta tio n  b e lo n g  l)o t l i r iv e rb a n k s ,  s p e c ia llv  

on th e  se g m e n t C ross ing  o ve r H u e  c ity  vvhich a rc  p ro b le m s  m u s t to  be c o n tro lle d  fo r 

returning vvonderful sp ectrc le  of Hue.

T he objectives  o f  erosion and scd im entation  su rvey  on H u on g  river segm en t  
Crossing over Hue city are to prepare a report in which, it is needed to review and 
collect d ocu m en ts  related  to var iab ilitv  of flow as  vvell a s  erosion  and  sed im en ta t ion  
aspects  on th e  H uong river. Then in order to get the p icture o f  th e  a c tu a l riverbed  
conditions in the  segment Crossing over Hue city, and  access the  real  State ()f 
riverbank w e nèed  to build up a topographic niap o f tho s e g m e n t  from Van N ien  to 
Bao Vinh. B a se  on th ese  resu lts  and d iscussions we propose ap p lica tion  tech n iq u es  
for m in in iiz in g  detr im on ta l im p acts  of water flow to social econom ic a sp ec ts  of Huo 
citv.

2. M a ter ia ls  an d  m e th o d s

I n  s t r u m e n t a t i o n :

A so u n d er  F U R N O  4300  w a s  used to aid the m e a s u r e m e n t  of w a ter  depth  
from l .õ m  to 350m . T h e geographical co-ordinate w as  condu cted  and  recorded using  
the GPS eq u ip m en t GARM IN II w ith  the random error is around 40cm  horizontally .  
The scanner H P 3 2 0 0  with the resolution  of 300  dpi w as used  to tran sfer  th e  paper  
graphs in to  d ig ita l one.

P r e l im in a r y  f i e l d  s u rv e ỵ s :

This is the initial survey to select the general line for implementation. The 
mair. fea tu res  to be decided are:

• Selection o f  m a in  obịectives a long  th e  r iv e r  fo r  o b s e rv a tio n  lin e s .

• Id en tií ica t ion  3 l in es  (left, right and m iđdlc of cross- section) up and  dovvn 
of the river segraent for measuring topography for longitudinal section.

• S e le c tio n  o f 100 positions fo r  measuring river h o r iz o n ta l s e c tio n .

M easuring m e th o d :

The topography of the riverbed was p resented  th rou gh  ơut th e  e lev a t io n  of 
m an/ points  vvithin th e  stud iẹd  area . The e leva t ion  o f th e  riverbed at each  point 
was defined a s  th e  difference betvveen the w ater  level and th e  vvater depth  
s i in tltan eou s ly . U s in g  the F U R N O  4300 sounder t.0 observe  th e  w ater  depth  in
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com bination vvith the w ater  level and m ea su rem en t of position of th at point  
(recorded by the GPS equipm ent).

D a ta  tr e a tm e n t  m e th o d :

T he  o u tp u t o f th e  F Ư R N O  4300 is th e  p ap e r g ra p h  p re s e n tin g  the  c h a n g in g  o f 

th e  w a te r  d e p th  w ith  th e  d is ta n c e  fro m  th e  su rve y  m a rk e r  (F ig  1.1 is an  exam p le ). 

P irs t ly ,  these  g ra p h s  w e re  scanned  in to  the  im a g e s  th e n  w e re  a u to m a t ic a lly  

d ig it is e d  and  tre a te d  b y  C om pu te r ru n n in g  in  P asca l la n g u a g e  (A pp . 1) to  ge t the  

a c tu a l w a te r  d e p th  a t  each p o in t  in  th e  lo n g itu d in a l and  cross se c tio n a l. T he n  i t  

w as used to produce topographical map of Huong river bed by using  a map soítvvare.

T he  c o n to u r l in e  o f to p o g ra p h ic a l m ap  w ere  d ra w n  a t c o n to u r  in te r v a l o f 0 .5m  

le v e l on th e  base m ap w ith  1:5000 scale and  a re  o b ta in e d  by  in te rp o la t io n  from  

n e a re s t des ign  c o n to u r and  th e  re fe ren ce  c o n to u r lin e .  A f te r  jo in in g  a n d  s m o o th in g  

c o n to u r lin e s  w r ite  its  va lu e s  on the  rn a p  a cc o rd in g  to  th e  d e te rn in a te d  re g u la t io n .

3. Results and discussion

T o p o g ra p h y  o f  h o r iz o n ta l  c ro ss -se c tio n

To s tu d y  th e  to p o g ra p h y  o f  H u o n g  r iv e r  c ro ss -se c tion  fro m  V an  N ie n  to  Bao 

V in h , based on the  v a r ia b i l i t y  o f  H u o n g  r iv e r  bed to p o g ra p h y  th e  fu l l  segm en t w as 

d iv id e d  in to  5 sub -seg m en ts  w ith  d iffe re n c e s  in  b e tl to p o g ra p h y  and  in A u e n ce  to 

s ta b i l i t y  o f f lo w  ra te  as:

1 * F ro m  V a n  N ie n  to  1 k m  upvvard X uoc Du b r id g e

2 - F ro m  1 k m  u p w a rd  X uoc D u b r id g e  to T h ie n  M u  pagoda

3 - F ro m  T h ie n  M u  pagoda to  p re -s ite  o f  Con H e n  area

4 - S u bsegm en t p a s s in g  C on H en area

5 - A f te r  Con H en to  Bao V in h

- T h e  c ross -sec tion  o f  th e  f i r s t  sub*segm ent is  p a ra b o lic  fo rm  vv ith  the  m a in  

h y d ro d y n a m ic  c h a n n e l is  lo ca te d  a t  r ig h t  o f  the  c u r re n t  (F ig . 1). I t  is  to  be seemed 

th a t  e ro s io n  and  s e d im e n ta tio n  have iV t occu rred  a lo n g  b o th  b o rd e rs  as a t tho  

r iv e rb e d  in  th e  sub* segm en t.

- T h e  second c ross -se c tion  o f  the su b -se g m e n t is  t r ia n g u la r  fo rm  vvith its  top  a t 

th e  b o tto m , w h ic h  is  n e a r th e  le f t  b o rd e r. T h e  m a in  h y d ro d y n a m ic  flo w  w as dec lin ed  

to  le f t  s id e  a n d  an edd y  c u r re n t  vvas fo rm e d  a lso a lo n g  th e  le f t  s ide  (F ig . 2). H eavy 

e ros ion  has  o ccu rre đ  on th e  le f t  b o rd e r e s p e c ia lly  in  f lo o d in g  a n d  ra in y  season. An 

a n n u a l ave rage  o f 5 -10  m o f th e  b a n k  vvas eroded. In  c o m p a r is o n  w ith  th e  c u r re n t  o f 

10 yea rs  ago, th e  r iv e r  su b -se g m e n t has tra n s fe r re d  to  th e  le f t  sicỉe a d is ta n c e  abou t 

70* 80m . A  erode u s u a lly  vvas fo rm e d  a lo n g  le f t  s id e  a t  w a te r  d e p th  fro m  l l m  to 

19m. T h e  eroded s o il w as b ro u g h t to  th e  o pp os ite  s id e  a n d  a v e rv  la rg e  vvater 

depos ited  so il w as ío rm e d  a lo n g  th e  r ig h t  s ide  o f s u b -s e g m e n t. T h is  s itu a t io n  m akes
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th e  su b -segm en t gradually  suffered from heavy curvature and the river will 
undergo great ch an ge  of current direction.

The d o w n  s tre a m  o f th e  r iv e r  m ay be become a "s ta g n a n t w a te r  a re a " vvhich 

w i l l  cause a d e t r im e n ta l im p a c t on e n v iro n m e n t and  la ndscap e  o f H ue  City.

- The t h i r d  s u b -se g m e n t is observed in to  15 c ross -se c tions  (F ig . 3). T he  f lo w  is  

s te a d y . A  vva te r d e p th  (Vorn 5m  to  1.0m is ĩound  across th e  sec tion  o f r iv e r .  No bed 

e ro s io n  and  s e d im e n ta tio n  a re  found  the re . B u t th e  G ia  V ie n  fixe d  d u n e  has 

e m e rg e i a t  r ig h t  b o rd e r, n e a r Bach Ho b rid g e  and by vvhich th e  flo w  ra te  is a rre s te d  

a n d  a ccu m u la te d  s e đ im e n ta tio n  at the  r iv e r  bed is  fo u n d . T h e  sub -seg m en t ru n s  

across Hue C i ty  \v ith  b o th  s ides w e re  b u i l t  up w ith  s tone  th u s  no b o rd e r e ros io n  was 

fo u n d . 3 u t  r u n o f f  d is c h a rg e d  fro m  s m a lle r  in flovv a t th e  le f t  s ide  o f th e  r iv e r  in to  

th is  se^m en t, w h ic h  has  b ro u g h t also s e d im e n ta tio n  m a te r ia ls .  I t  can be seemed 

c le a r ly  :h a t  th e  m ost c ro ss -se c tio n  are ra th e r  f la t  w i th  ave rage  vvater d e p th  o f  4- 5 

m a n d  s e d im e n ta tio n  vvas d is tr ib u te d  on a ll a rea  o f th e  r iv e r  b o tto m . B u t  a t the  

cross-section  b e fo re  a n d  a f te r  Bach Ho, T ra n g  T ie n , P hu  X u a n  b rid g e , th e re  a re  a 

bed slope fro m  le f t  to  r ig h t  s id e  vvith dep th  w a te r o f  7 -8m . In  g e n e ra l, r iv e r  b o tto n i 

e ro s io n  does n o t  h a p p e n  a n d  s e d im c n t a v a i la b il i ty  on th is  sec tion  is ve ry  h ig h  and 

th e  m a in h v d ro d y n a m ic  ílovv occu rred  u n c le a r ly .

• AỈ1 c ross -se c tio n s  o f th e  fo u r th  sư b-segm ent is  r a th e r  f la t  (F ig . 4) w ith  dep th  

w a te r  o:‘ 3 -4m . T h is  is  a n  a re a  h a v in g  heavy  s e d im e n ta tio n  caused by th e  b ra n c h in g  

f lo w  off and  s m a ll f lo w  ra te . In  a d d it io n , in  d ry  season, th e  segm en t is t id e d  up, 

salt waier also created favourable condition for sedimentation on the river bottom.

- C ross-sections o f  th e  la s t  sub -segm en t has th e  a ve rag e  ( lo p th  o f  3-7m  and  its  

b o tto m  slope ru n s  lo f t  to  r ig h t  b o rd e r vvith  the  w a te r  d e p th  v a r ie s  fro m  3 to  6- 7m. 

T h is  se^m en t ha s  th e  cross- sec tion  w as ve ry  n a rro w  th u s  th e  flo w  ra te  inc reased  

a n d  b e ò s c o u r in g  w as o c c u rre d . A t dovvn s trea m  o f the  bend , th e re  is  a b o u t 600m  o f 

le n g th  )f th e  r ig h t  s id e  vvas s tro n g ly  eroded c a u s in g  by  h y d ro d y n a m ic  c h a n n e l 

p a s s in g b e n d  a re a . I t  c a n  be seen on cross- sections in  F ig . 5, F ig . 6.

T c o o g ra p h y  o f  lo n g i tu d in a l  sec tio n

w *  h ave  in v e s tig a te d  3 lo n g itu d in a l sections o f  th e  r iv e r  segm en t. T h e  f i r s t  is 

fro m  B ỉo  V in h  to  V a n  N ie n  (16.27.71 IN  and 107 .34 .669E  to 16 .25 .73N  and 

107 .333288E ) a lo n g  le f t  s ide  th a t  is  fa r  fro m  th e  b o rd e r  a b o u t 20-30m . T h e  second 

section  vvas đecerm ined  in the middlè of the current and begin from Van Nien  
(16 .25 .7J0N  a n d  107 .33 .2 64E ) to  Bao V in h  (16 .29 .760N  and  107 .34 .640E  . T he  th ir d  

se c tio n  vas d e íin e d  a lo n g  th e  r ig h t  s ide fa r  fro m  th e  s h o re  a b o u t 20 -30m  fro rn  Bao 

V in h  ( l i .2 9 .7 4 0 N  and  107 .34 .6 75E ) to V an  N ie n  (1 6 .2 5 .7 6 1 N  a n d  107 .33 .620E ). H he  
re s u lts  rom  th e  w a tẽ r  c iep th  rneasuređ lin e  on th e  lo n g itu d in a l sec tion  have show n 

th a t  d ife re n t  s e d im e n ta t io n  and erosion  level  were occư rre d  in the dryer  segm en t.
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Fig. 1. Typical cross-section of the íìrst sub- Fig. 2. Typical cross-section of the second  
segm ent subsegm ent

400 500

Fig.3. Typical cross-section of the third sub- Fig.4 Typical cross-section of the íourth  
segm en t subsegm ent

500 500

Fig.5 Typical cross-section of the last sub- Fig.6 Typical cross-section of the la s t  sul) 
segm en t segm en t

On the  base  o f  3 lo n g itu d in a l sections and froiiì depth m easu r in g  d ata , som e  
rem ark s of topographical ch a n g e s  could be presented  as follows:

• Scction  from Van N icn  to Xuoc Du Bridge. The bed topography does not 
change  accid en ta lly  on th e  3 vertica l cross-sections. T h e  depth o f  river va r ies  from 3 
to 6m vvith the  d eep est runnel in the  middle. It vvas found at the  bottom  som e short  
san d  w ave.

• Section  from Xuoc Du bridge to T hien  Mu pagoda. It is the  m ost typical 
eroded section of the  segment. For example a t  lcft side there  is an unstnblo
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lo n g itu d in a l section , tho vvater <l(‘Ị)th. vvhieh is far from the bordcr ()f 20 -30m  varies  
from 5  to 8m and a t Xuoc Du bridge up to 17m. It is show ed th at scouring process is  
h a p p en in g  and will be con tin u e  at serious lcvel. Tho bed topography is rough a long  
tho r ig h t  side and the  middle of vertical cross-sections. So, the  left side of the  r iver  
sec tion  m u st  be paid m any a ttcn tion  of in vestigation  in deta il to find out the b est  
so lu tion s.

- Section  from T hien  Mu pagoda to Con Hen. The longitucỉinal sec tion  varies 
vvith  th e  d e p tlì  fro m  4 to  Im . H o w eve r, th e re  a re  an im m e rg e d  d u n e  a t  b o tto m  

before Bach Ho bridge and a big dune im m ersin g  betvveen Phu X uan and T rang  
Tien B ridge and do not find out the main hydrodynam ic ch an n el of the current.

- Section  p á ss in g  Con H en  a rc a . 3 lo n g itu d in a l sec tion s  o f  Con H en a re a  a re  

s im ilar . T h e  shallcnv w a ter  depth o f  2-3m is  much lower than that of up and dovvn 
river sec tion . ỉt is proved th at the section hav in g  the ĩavourable  con d it ion s  for 
sed im en ta t ion . It can be found th at íầctors c a u s in g  sed in ien ta t ion  were acted  in the  
sam e typ e  and spreadecỉ over the river bed section .

- S e c tion  after  Con Hen to Bao Vinh. Topography o f longitudinal section  v a r ie s  

w ith w ater  depth ÍVoni 5 to l l m  and the bottorn slope to tho dovvn stream .  
Hydrodynam ic ch an n el is in the m iddle of the current. The vert ical cross-sec tion  of 
r ig h t  s id e  is  u n s ta b le  due  to l i t t le  e ros io n  has occu rre d  a lo n g  t he side.

B o t to m  to p o g r a p h y

According to H uong River bottom topographical map w ith scale  1:5000 there  
a re  a b o u t 70%  o f  th e  r iv e r  bed a rea  fro m  V a n  N ie n  to  Bao - V in h  a t a n  e le v a t io n  o f

3-5m vvater depth. T h e  m axim um  depth is 19.8m at th e  cross-section  M C 19 (near  
Xuoc Du bridge). Gencrally in the studicd river area, the deposition of sediment was 
dom inant. It could be divided into 4 areas for th is  river seg m en t.

The first is  from Van N ien  to  lkm  upward Xuoc Du bridge. Tho bottom  
topographical map sh ow ed  th at tho riverbed is s teady . T he w atcr  line o f m axim u m  
depth is  d istr ibu ted  near the m iddle of the current. Tho gcological fou ndation  of  
th is  section is qu ite  durable. T hereíore, there are high s ta b il i ty  of flow rate.

The second is from lk m  upw ard Xuoc Du bridge to T h ien  Mu pagoda. It is the  
deepest area and its  bottom  topography greatlv  specia lly  in the curvature  section  
near Xuoc Du bridge. (before Xuoc Du bridge 1.5 kin and bchind  1 km). T he bottom  
topography of the area var ies  from 2.9 to 19m. T h ercforèt the hyd rod ynam ic  
channcl goes to the left  s id e  and ca u se  heavy  erosion a t  th e  s id e  vvith d is ta n ce  of  
more than 2km . Eroded soil w as  brought to th e  opposite  s id e  and a very  large  
alluvial ground w as formed a long  th e  right s id e  which has  caused  th e  ch a n g e  o f  
direction current of this river segment. A erođed gully was formed along the left 
side at water  depth from 11 to 19m. It can be seen th a t  the  current  of this  segm ent  
has tra n s íẹ rre d  to th e  h»ft s ido  ab o u t 70-80m  w h e n  c o n ip a r in g  w ith  to p o g ra p h ic a l
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m ap e s ta b lis h e d  in  1986. T he  se c tio n  a lo n g  T h ie n  M u  pagocỉa a rea  is  in í lu e ic e d  by 

m o u n ta in s  svs tem  a t le f t  s ide  o f  the  r iv e r ,  so th a t  th e  h y d ro d y n a m ic  channe l has  

gone to  le f t  s ide and  th e re  a re  a lso  a ru n n e l a t r iv e r  b o tto m  w ith  d e p th  u p  to 8 .Ồm. 

F ro m  th e re  to th e  dovvn s tre a m  o f th is  sec tion  th e  r iv e r  f lo w  is  m o re  a rd  m o re

s teady .

T he  th ir d  is  fro m  T h ie n  M u  pagoda to  Con H en  a rea . T he  b o t to m  to p *g ra p h y  

o f th e  se c tio n  is  q u ite  f la t .  M o s t b o tto m  to p o g ra p h y  has e le v a tio n  d if fe re n c e  ) f  2 -4m . 

W ith  th e  le n g th  o f 500m  be fo re  G ia  V ie n  dun e , th e  d iffe re n c e  o f b o t to m  top> g raphy  

is  fro m  2 -3m , w h ic h  is  easy to  c re a te  A o a tin g  d un e  in  d ry  season. A t  le f t  s de n e a r  

B ach  H o b r id g e  has a ru n n e l vv ith  d e p th  o f  õ to  7m. Hovvever, a s m a ll sand  dane has 

been e s ta b lis h e d  and  is  ru n n in g  g ra d u a lly  to  the  N o r th .  S e d im e n ta t io n  alsc fo rm e d  

in  a rea  s u r ro u n d in g  P hu X u a n  b r id g e . 11 c re a te d  im m e rg e d  d u n e  a t  the  b o tto m  

vv ith  s ize  as la rg e  as G ia  v ie n  dune . In  g e n e ra l, th is  a rea  needs s c ra p e  fo r  : re a t in g  

th e  h y d ro d y n a m ic  c o r r id o r  w h ic h  is  necessary  fo r  p ro te c tio n  o f s e d im e n ta ù o n  and 

m a in ta in in g  s ta b il i t y  o f th e  f lo w  ra te , fo r  p u s h in g  up eroded m a te r ia l at b o tto m  

r iv e r  to  th e  dow n s tre a m  and  m a in ta in in g  the  n a v ig a t io n  c h a n n e l fo r  sh ips and  

o th e r  soc io -econom ica l a c t iv it ie s  on th e  r iv e r  in  d ry  season.

T h e  a rea fro m  Con H en to  Bao V in h  has a to p o g ra p h ic a l d iffe re n c e  o f th e  

b o tto rn  w h ic h  f lu c tu a te  betvveen 4.5 a n d  8m  o f vvater d e p th . B ecause  oí n a rro w  

h o r iz o n ta l c ross-sec tion  in  th is  c u rv a tu re  section  th e  fio w  ra  te  is  in c re a s e d  and th e  

r iv e r  b o tto m  w as eroded. 'T he  h v d ro d y n a m ic  c h a n n e l in  th e  m id d le  o f  the  c u r re n t 

and  flo w  ra te  is  q u ite  s teady .

S o m e  m a ỉn  s o lu t io n s  to  m in im iz e  s e d im e n ta t io n  a n d  e r o s io n  o f  the  r iu e r  

s e g m e n t

H u o n g  r iv e r  has re la te d  w ith  H ue o ld  c ity  d u r in g  i ts  d e v o lo p in e n t period. T h e  

p ro te c tio n  o f  H u o n g  r iv e r  is  a lso  th e  p ro te c tio n  o f H u e  c ity ,  so th a t  i t  is  essen tia l to 

deve lop  e ffe c tiv e  p ra c tic e s  in  o rd e r to  p re v e n t a n d  ove rcom e e n v iro n m e n ta l 

consequences. In te g ra te d  p ra c tic e s  o f a l l  aspects such as Science a n d  techno logy 

management options, environmental e d u c a tio n  are necessary Ểor solving this 
p ro b le m . In  th is  re p o r t,  some m a in  s o lu tio n s  vvere proposed  to  s o lv e  s e d im e n ta tio n  

a n d  e ro s io n  in  th e  s tu d y in g  r iv e r  segm en t, such as:

- R e b u ild in g  th e  flow d ire c t io n  o f  c u rv a tu re  sec tion  a t X u o c  Du b ridg e  for 
r o h a b i l i ta t in g  s te a d y  State o f th e  c u r re n t  hy  b u ild in g  s tone  s p u r  s y s te m s  a t the  le f t  

s id e  o f  th e  r iv e r  a t  th e  s ite  o f 2-3  k m  be íb re  Xuoc D u b r id g e . I t  is  n«ecessary to  b u ild  

s tone  s p u r  sys tem s w ith  the  s p u r  le n g th  o f  30- 40m  and  s e p a ra t in g  each o the r abo u t 

5 0 -7 0 rn . T he  s p u r  m u s t be h ig h  enough to  p re v e n t w a te r  le a v in g  0 ' f  H uong  r iv e r  in  

th e  f lo o d in g  season. T he  s tone  s p u r  sys tem s m a in ta in  th e  s te a d y  flc-w  fo r  p re v e n tin g  

a co m p le te  change o f c u r re n t  d ire c t io n  vvhich m a y  cause H u o n g  r iv e r  down s tre a m  

beco m in g  "a s ta g n a n t w a te r  a rea ".
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- S tren g ch en in g  scrape off tho rivcr bed in the arca from Gia Vien to Con Hen
fo r  c re a t in g  a g re a t h y d ro d y n a m ic  c o r r iđ o r  and m a in ta in in g  a h ig h  flo w  ra  te  fo r
s c o u rin g  s te p  b y  step s e d im e n ta tio n  a t th e  r iv e r  bed a rea . G e n e ra l scrape needs to 

be done in  s h o r t  t im e  and  s u p p le m e n ta rv  sc rape  is  necessary  fo r  S 0 Ỉ1 1 0  years .

- C a re ĩu l n ia n a g e m e n t o f e n g in e e rin g  w o rk s  o f  s a lty  p re v e n tio n  fro m  tid e  

p ro p a g a tin g  to  Con H en  area w h ic h  caused h e a vy  s e d im e n ta tio n  a t r iv e r  b o tto m  o f 

th o  section.

- C o n s o lid a t in g  íb re s t ecosystem  in  u p s tre a m  a re a  fo r  re g u la t in g  w a te r  

a v a i la b il i ty  o f th e  c a tc h m e n t and  flo w  ra te  in  the  f lo o d in g  season, in c re a s in g  w a te r  

H o ld ing  c a p a c ity  in  the  so il and  c o n tro l su rfa ce  e ro s io n  o f  th e  slope area.
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VỂ BỔI, XÓI ĐOẠN SÒNG HƯƠNG CHẢY QUA THÀNH PHỐ H ư Ế  
VÀ CÁC GIẢI PHÁP GIẢM THIÊU

N g u y ễ n  T h a n h  S ơ n , T rầ n  N g ọ c  A n h

Khoa Khí tượng Thủy văn & Hải dương học 
Đại học Khoa học Tự nhiên, ĐHQG Hà Nội

Huè là m ộ t thành phô'du lịch và là di sản  văn hoá t h ế  giới đã được U N ESC O  
công nhện. S ô n g  Hương là  m ộ t cảnh q ua n  q u a n  trọ n g  của H uế , h iệ n  n ay  đ a n g  b ị suy 

th o á i trểm  t r ọ n g  do t ìn h  t rạ n g  bổi xói lò n g  sông. N g h iê n  cứu bồ i, xói và t ìm  ra  các 

g iả i p h á ĩ g iả m  th iể u  là  m ộ t n h iệ m  vụ  c ấ p  bách n h ằ m  bảo vệ th à n h  phô và các cảnh  

quan  mô trư ờ n g  của nó.

Dựi tr ê n  các kết quả kh ả o  sát lòng sông Hương bằng máy đo sâu hồi âm  
F Ư R N O  1300, đoạn ch ả y  qua th à n h  H u ế  từ  V ạ n  N iê n  đến  Bao V in h , các tác g iả  đã 

thự c h iệ i được m ô t sô" nộ i d u n g  sau:

- X iy  d ự n g  p hầ n  m ềm  xử lý  t ín h  to á n  sô liệ u  k h ả o  s á t, lậ p  b ìn h  đồ đoạn sông 

tỷ  lệ 1: 5)00 p h ụ c  vụ  công tác  q uy  hoạch th u ỷ  lợ i, g iao  th ô n g  và các lĩn h  vực k in h  tê  

quốc dâr khác.

- Mô tả  cá c  đoạn sông có h iệ n  tượng bồ i, xó i đặc b iệ t  n g u y  h iểm  và đề xuâ 't m ộ t 

sô g iả i p iá p  n h ằ m  hạn  chế chúng .


