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The Red river basin and flood disasters GGLimis 12311 27KFH)
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1. Introduction

The Red river basin is one of the largest basin in Victnam. It Naanal busdary
is considered as the cultural cradle of Vietnamese nation. It also
contains the capital Ha Noi and the growth triangle Ha Noi- Hai
Phong - Quang Ninh. The river rises in the southern mountain
region of China and flows to the South China Sea. It forms the
Red River Delta, one of the largest deltas in Vietnam (Fig. 1).
Flood disasters is the frequent threat to the development in the
basin. This paper presents the flood disasters, the most frequently
occurred water-related disasters in the basin, with the purpose

supplying more information about this problem.
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2. Flood disasters in the basin
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(1) Climate and drainage network of the basin

The Red river basin is located next to subhumid tropic region |
of South East and has therefore a climate regime of tropical to
subtropical. It is dominated by the monsoon wind of East Asia.
Climate regime is differentiated profoundly from a subregion to
another in the basin. There are about 8-10 typhoons hit the coastal line
of Vietnam every year. Many years, Vietnam is struck by 10 or more
typhoons, for instance in 1964 {18 typhoons), 1973 (12), 1978 (12),
and 1989 (10). In the Red river basin, it is estimated that on the
average about 15 tvphoons affect the coastal region cvery 10 years.
The months of Julv and August experience the highest incidence of
typhoons in the basin,
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Typical characteristic of the rivers is that all rivers are steep in Fig, 2 Profiles along some rivers in the Red river

upstream regions and the mean value of river bed slope is greater than basin

0.2%. In the downstream regions, there are many tributaries join to

main stream and the rivers open widely with reduced bed slope and Table 1. Morphometrical characteristics of basins
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become very flat (Fig. 2). They are rngdl}d@ ng and changmg Name of | Caichment area (k) River engih ()
complex]y in morphology. Most of delta region 1s lying between 0.4m fver
" - . ° . - ) - Total In Vietnam Tolat  [In Vietnam
and 12m above mean sea level, with 56% lying below 2m. The river
has been divided by many drainage branches for distributing watcr. Red. . | 169000 ;1 88190 ML | W6
Table 1 shows length and catchment area of the Red river and Da j 52900 | 26800 4 1010 2;2 .
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other main tributaries. ke 39000 e .
, o Lau d 8030 6030 288 | 288
(%) Flood disaster Thuong | 3560 | 3580 |  1o7 | . 187
The worst damage in the basin is usually caused by floods, (ucnam 3070 2070 175 175

particularly when accompanied by typhoons. In addition to the floods

caused by typhoons, flood are formed by tropical depressions which can bring prolonged rain over the catchments of
the Red river and its tributaries. However, the weather patterns that can cause danger floods in the basin are
sophisticated. The annual maximum flood usually occurs in August on all tributaries and matn stream of the Red
river. Sometimes, the annual maximum flood can occurred in June or October but at low frequency. Because of the
large arca with many type of surface conditions as well as other geographical characteristics, the basin has a non-
synchronous flood regime in space and time. The flood in the Red river basin is the result of floods in threc main
tributaries. The synchronization of flood at Son Tay with floods in three tributaries is at low level with complicated
mechanism. In the upstream rivers, there are the so-called "mountain floods" with high velocity flow, such as flash
floods. After that, the flow velocity may be reduced but the discharge becomes larger. The typical place where high
discharge threaten is the Ha Noi capital. The flood peak discharge in the basin is rather big with high flow velocity
and quickly rising and recession. They caused serious dyke breaches and overtopping in the past. Typical ones were
flood in 1913 with inundated area of 307607 ha in delta region; 1915 with 325000 ha; 1945 with 312000 ha; 1971
with 250139 ha. The flood in August 1971 was considered as the history flood in the Red river with the discharge at
Son Tay (near the capital Ha Noi, in the upstream) was about 37800m*/s. The flood in August 1945 caused the worst
poverty in modern history of Vietnam with millions died of starvation. Floods in 1986 and 1996 caused dyke breaches
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at some places. Table 2 shows characteristics of some floods at  apfe 2.

some key ‘sites in the Red river basin. Fig. 3 shows the

Characteristics of same floods at some key sites
in the Red river basin

hydrographs at some sites in Da river during the flood occurred

in Aucust 1996 Time of | Average intensily \/Folzfni __AH{em)
Virtually the whole delta is protected by dykes. The dvke S(rti/l?)n vear |0 (Z‘Sm‘/:g Rﬁasn (bl Rhm[gq Rﬁ;m
system in the basin is the oldest flood control structurc of )
Vietnamese people. Archaeological evidence suggests that the 1965 452 | BT1). 494 100?’ 128111430
first dykes were built in the third century BC. However, its  LaChau 1971} B10 | 1090 306 {37 1324 1 1419
clevation will be higher and higher everv year. The early (Darven 11986 | 924 | 15201 399 1 §72) 882 | 1068
construction of dyke system in the basin proves that flood - 19961 178 | 5650 90,5 403 1639 ‘:34?
disaster had been a long time and frequent problem. An other 1969 498 ) 4961 333 11442 913 ) 4046
structure for flood control purposc is dams. There arc two main T2 Bu 19711660 | 639 207 21 ?O i
dams 1 the basin: Thac Ba dam on Chay river and Hoa Binh (Damven 1986 | 510 | 1520 399 | 672 526 96% :
dam on Da river. They arc multi-purpose dams but main 1996 214 | 2130 683 | 927] 1278 | 1057
purposes are flood control and power generation. According to 1969 ] 522 | 142|110 536 303 4 340
utilizing the flood storage provided by these dams, it 1s expected  Yen Ba [N I I 15 1256 413|496
to ensure that the water level at Ha Noi does not rise above ‘Jj‘;;’ 1986 | 490 | A7) 108 ] 808 285 ?7‘?
elevation 3.3 m during the flood equivalent to the 1971 flood. {1996 429 | 152|076 | 818 237 | 219
From operation data during 1990-1996, it can be said that the PhuNioh 1969 | 517 | 188 ] 310, 5y 508 562
water level at Ha Noi can be reduced from 0.3 to 0.6m or more ~ (Lo™el 19711 906 | 149 | 140 ST
by operating Hoa Binh dam. Some figures of these two dam are Vi Quang 1996 463 | 1831 085 | 429) 817 6%
shown in Table 3. {Lorver) [1996 | 328 | 380 | 318 | 485] 475 645
Some typhoons hit the coastline of the basin with the wind 1969, 78 | 142) 185 )3181) 398 36
speed of about 50 m/s and usually canses severe surges that — SonTay 1971) 818 | 1041 103 85301 350 49?-
sometimes the amplitude of surge wave is over than 2m. The ES:S 1986 600\ 1571 105 13009 340 | 405
typhoon on 13 August 1968 is an example. The amplitude of 199 756 | 183 132 42840) 465 | 5%
surge wave in this typhoon was 2.5 m. Sea dyke system is 1909 412 | 164 293 122400 450 | 405
threaten by these surges especially in the period of high tides.  Haner [1971) 861 4 1170 109 33.44) 3% ) 573
The coastal region of the basin is the one of the highest tidal ﬁszg 19861 412 | 230 157 11860, 284 | 445
regions in Vietnam. Typhoons also cause intense and prolonged 1996 ] 792 ) 1711 126 |2210] 492 | 55
rainfalls. These rainfalls usually cause local flooding and water 30000 ———— e LeiChou —— Ta
logging in the delta region. The typhoon on 14 September 1985 25000 - .
caused water logging over the area of 2830 km® of which 1750 km” Ef% /-\'\.L,\-_—_

in serious conditions while the total arca of the delta 1s about 16664
km®.

Flash floods are floods of short duration with a relatively high
peak discharge. During storms, heavy rams can accumulate rapidly
as floodwater in steep gorges, and flood waves can travel quickly
causing severe, sudden destruction. This kind of floods are difficult
to forecast. The basin has some sub-regions which are estimated as
the most frequently occurrence of flash flood in Vietnam. These sub-
regions locates in the upstream region of the basin. In July 1990, a
flash flood caused the loss of life of 70 people.

3. Conclusions

The Red river basin has a important position in development of
Vietnam. However, flood disasters are the key threat for this
development in the basin and cause the worst damage. The principles
of flood forming in the basin is very sophisticated. It has been
depended on many factors but the rainfall is the main factor. The
combination of floods in the three main tributaries of the Red

Time (h)

Fig. 3 Hydrographs at some stations on Da river
from August 16 - 1996

Table 3. Some figures of two main dams

Dam | Hoa Binh Thac Ba
| Fiqures
Design capactty for flood control | 5 6 bil m? 12bil.m?
Water level at normal situation (h)| 115 m 58 m
Reservorr volume at h 96bil m? 2946l m3
Area of water surface at h 20300 ha 23250 ha
The height of main dam 128 m 3 m
river basin is complex. Some unfavourable

combinations have not occurred yet. The basin is still in high level of risk of flood disaster. They have to be studied

more thoroughly.
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