+

F ORM R (42)
FORM 9950 . .
Approved For Release 2001/04/10 : CIA-RDP79T01019A000400120001-3 :

(PLACE FORM 490 HERE)

OFFICIAL
RECORD
COPY

WARNING

The attached document(s) must be safeguarded. It is the
Agency’s Official Historical Record and must be preserved
in accordance with the Federal Records Act of 1950. For
additional information, call the Chief, CIA Archives and

Records Center, extension 2468.

Approved FREIILLBNO&MMEDM-TQELYQTA EI@ROWEZOB@-Q-H E
CIA ARCHIVES AND RECORDS CENTER



Approved For Release 2001/04/10 : CIA-RDP79T01019A000400120001-3
CONFIDENTIAL

FLOODING IN THE RED RIVER DELTA

January 1966

CONFIDENTIAL
Approved For Release 2001/04/10 : CIA-RDP79T01019A000400120001-3



Approved For Release 2001/04/10 : CIA-RDP79T01019A000400120001-3

oy W I RSO SUS i B

3. ﬁﬁ%%ﬁ;ﬂm TeIh8 . o # =« v o &+ + & 5 o 8 i
m mmmw lkO'l‘lll"i-"ﬁlii'i"‘."" 1’
III, Pegt Drosiw in the Bed River Ievees . « o« ¢ » v v v v o v o0 “

IVmm&‘smvém*-fﬂccacnsptnc«a‘p:acto )

Figare 1. North Vistoam: Toetion of Btudy Aree . . o - » o s o k

mawwam.,,ﬁ
Plgare 5, Mean Ditcharge of fed River st Son Toy . o« . v o o o 2
Flgwe -, Levels of Red Tiver st Hemed In 12890, 1905, s o, .. &
Pigen %, High Weter et Banod In 0020 . & o o o v 0 0 v 0 v e e Z
Plpere G, Elovelitn of Lond tn M Iong Aven o o v o s 0 o - - o v 2

Hgee 7. Tomatson of Tonkin Plain {1010 . o v s 4 o » o s = 2
ﬁm{m %WWWWS « & % % & & ® X & ¥ ® & » ¢ @
Yigore . Mmmmmmmmmﬁm « b s w v e v

 pvom Menol {(top)) Adeefields in

Gl For LoD s Tha T fi s

Approved For Release 2001/04/10 : CIA-RDP79T01019A000400120001-3




Approved For Release 2001/04/10 : CIA-RDP79T01019A000400120001-3

Gl fuln Lo DoFulieTe Lad oL

VLOGDIRG IN THE RED RIVIR DELTA

™his studly deasoribes copditions of floeding in the Red Rlver Talte
o Barth Vietnam, Selected past Inst cos of Tloofing along the rivey
are included, why, %a Teng seee west end south of Monol {vee Figare 1},
silch heg hesn pertizgiarly valpersble to flooding in the tast, is stwlied

I. Chevecteristics of the Fed River Deite

The delta is = fla% plain, ertascrossed by naturel distributerics
and peomwmde desinage ang Lrrigation canals thet nre {otervovan in o vast
mosalc of ricefields, Viet Tri, of the head of the dalbe 100 milee
intexyl, 1s omly ' feet above son lovel; ond the sverege, almost fmper-
ceptible, slspe of the delta 1g less than & lovhes per slle,

In this fist spp-ircement 1t was esgentinl thei lovens b2 it te
protact the land from Tlocding by the rivers thet orose 1t. & conetrict-
Sng the greelly wxpmnded yolumee of Plocdweters, however, the levess
acosmtuste the thrart crested when the yiver lovel 1s cbove the level ol
the swrrounding land., The Red River has flowad o8 wach as 26 faot sbove
the land in the Ienol srce, & situation that mggests the megnltude of
3 1oading it ooonrs vhen the levees sre Breachnd.

The Gelta 1s copertiuentad by the netuvel and mepmede lovees of the
alrferent istributsedes, (The Prench use the doscriptive tern “epslex .
thet s, "plgeonixnls,” to refer to the conph 4annbs roseiting e xinr
woceas.) Strecsm origimate on the siden of the highest loveas snd Flow
townrd the lovest slsvaticn in the compartmmut. Tt 4w exbresely S10T1icult
to érain thegse campartements, pertladerly séwn the bordering rivers ey
in fiood snd oy be flowing ebove the alevetion of the lend in the oo
pertnant,

1. The Bud Biver

e Red kiver, some 750 miles in length, rises in sovdhern China,
A the Ching - Forth Vistnem bordes, 20 miles from the eee, It s only
23 feet nbove san lovel., Thus, 1tz average a1l iz lees then o foot o
mile, a fncbor vhlch sterongly tnflvences its Tlood charnctoripties,

Cmm Tl L ol T Tl e Tafiels
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During the low.unter » October through May, the 2d River ot
Banotl mey be smly 200 to LO0 yards wide, though it flows through o sandy
riverbed 1 40 & miles wide, ﬁm&fwtheimlatthedva&%mi
nesr the degluaing o the low-water perios, 1 Hovewber for the yeers 1550
through 1962, indicate an average of 16 feet sbove sas levsl, Tts averw
age level at Hennd in the later stages of the low.wster pericd, however,
ia sbout § feet sbove sos level,

The river starts to rise »t the beglmndng of June and subseguently
£1lls ite wide Ded wtil at bigh wnter the river level at Hanol is weuwslly
st least 26 feet nbove see level. Figure 2 shows the varintion in river
level from Moy timough Movember over n 28.year peried, indfceting thot
themkmﬂm&%fwtmw,m& and September. Flgure
3 showa the mmen Glaclmrge st Som Tny, sbowt (5 miles wpriver from Eonod,
In the 1905 fload, the discharge ot Bon Toy wes mesmured ot sbout 1 million
cobic feet por secenxi,

mwm,m,umtmmupmaai,@e flood with
egually gredual an? dovmfall, bub rathor it Includep seversl
mmwm&mmmtheﬂmwﬁwfwsw'atmm
sumer uater level {mee Figuve 4). As & result of the vory gradusl
grndient of the river, these floods sre relatively aslov, Mgure 5 shows
mmﬁwmdmﬁemrmmw%fmmﬁwz%fm

‘the tighest floals are gemerally in July end August, although flooding
in June ané Septenbe: is felirly common ~- ghatistice izsﬁiente that between
16848 end 1923 there were 20 flogds nbove 27 feet before 20 June and 59
Tioods above 27 feet sfter 1 Beplesber,

II1. Pest Bresks in tie Red kiver Levess

Brecks in the lovees have ocowrred freguently., Sinec 1900 the levees
heve been bresched in 190, 1%3; 19%, 1909; 1911: 191z, &"’;15; 1517, 3'»}1&’
1983, 1924, omt 1926, (Information om bresks since 1906 iz unavellsbis, )

One of the moet disastrous floods pecurred In 1915, when levees wore
bresched in LB plaeen. The He Domg sree wes mlmost coupletely immdnted
- 257,000 scres of the total sres of 265,000 meyen were flcoded., In the
sosbhern pert of the Ve Dopg ares, weter reachod a level of 6 wsters, or
abet 19 feet. Plgaes 6 eand T, roughly indiceting the topograghy of the
costpartment , glve some 1dea of the devastation ceused by this Gepth over 1
mmm. :mmmmémm,mmmetmwm@ |
wrew ves desaribed as having ". . . the striking sppecrence of deserte 1
Smes whore, ovtaile of helf-rulsed villsges, nothing showed men's 5
corturies.long work, Poths, stresme, lowlends weres cll levelled, and
211 over thds Inge dontlste expanse was npot = blade of grass, not one
tree, oot & toedbatan-, no sign of life.”
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tn 50 July 1926, three breaches gccwrred In the levees not far from
Hepot, Two were closnd on the Oth npd the 10tk of Aupust, but one
remined spen, Comgequently, over 250,000 scres of land on the left
bank of tho Red River wews flooded.

M&MW,M@mmmmwmi@f:ﬁwmm
vicinity of Hamod, 1s coapurbmerted by the levees of the Fad Hiver on the
mmmwwmmwmm{ﬁfm}mmmm
{swe Plgure 6), The sroa 15 cssentially a corridor with ¢ slight northe
gouth slope. The terrsin also slopes inwerd fram the Red fiver levees
on the sast and frop the Song Dy lewees oo the west. In the north the
land veries i elovetion from 12 4o slmost 35 feet, but much of the aven
south of the town of Hn Dong 1 less than 7 feet chowe ser level. This
low-lying land 1s often impwieted hy beevy precipitetion, per o) as of
wmm,mwumwwmmmmmtmeﬁm
mw for W 'ﬁtﬁm w PR ONLANTeTT

Hajor levees slong the Had River and the Song Doy are generslly from
22 to more then L0 fest in slevation, From the Benol ares uprdver those
mwmazmmam%tm.mm&msdm#nfm.
The ares oo muted hy thase ma ior levess iz criszmcyoseed by secondexy
mmﬁmm&w@mmamm

W@&%W@MW&M&M%W&%@
mwmmmmmg? pcpulation eatimrios pudliched in Hanol
which 1int sbout 1,35 B,wﬁwﬂam'&h@ﬁamﬂgwﬁa, faciuding Havol.

he eree is traversed hy Howde Ho, H,mmm%‘mfﬁ'mi mu‘!;."*
ward along the cvast; the lewl - Thanh Hos rall line; omd Boute Ho. ©
wnz;mmmmenmam% thmizaammm

cobenkmerds 5 to 1k feect high, byt oven so they sre cecnsiommlly
ﬁmwawamé@mam Hoemelly, bowever, traffic is not
interrapted.

In the lowelyiop geotse of the ayes suly Sthesonth rice (barvegted in
Jume) is grown, 83 excemsive imesdstion of the land during the mummer
Mgammw the I10thaonth rice (harvested in Oetober<ilovesber),

rice 1z plamted in the Mgheat ports of the wrea; and both
Sthemomth and Oth.ponth rice are planted in the tramsgitionel nree betweeon

mwwmnmn(mmgmmmz) It rice is
perged for as sk as 4 daya, it gemevally 1s killed. If the He Domg
am wm flooded et af the rice crop would probably be destroyed.

-3w
GoldullwlunToDw EwlieTrmLelxel;
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Extent of flood dsaepge in the He Dong srem fe influenced by two mejor
conmideretions:

1. The getwork of protective secondrey levees astimmted
t0 be as high s £F feat tende to loosllise and ainipdsze
flood demage. It is possible, howsver, thet thope
seconfary lovess could not withatand » flood dlacharpe
Tiow suck ap thet memgwed in the 151 flood (uae
Seetion 11, The fod Diver) end conmsequently slsbt
deteriareta,

2. Floofing is moet likely to oocur when the level of the
Red River iz clome to the of the mein lovees upriver

Zrom Booed, As oen be goen Flgare 2, the river level

is often sbove 35 fend &m'mmi, August, et Saptevbor,
Maxdems river lovels would be most 1lwly to acowr alfer o
typhonn o when the ¥lver lewel rizges cbove vwen the normel
swmwr Mgh wter. Az of 12 Sugust 17¢5, the Ded Sdver Imd
not opveredl the islends nesr Hempl, which have pesk clevations
of sbert 273 fewt,

G o L oo Do Epe e Te Lonftoe I
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LEVELS OF RED RIVER AT HANOI IN 1926, 1932, 1934

FIGURE 11 - 61. Tonkin Plain. Levels of the Red River at Hanoi in 1926,.1932, and 1934.
The river rises suddenly ac the beginning of June. River dlscharge consists of a succession of flash floods lasting 10 to 15 days, dunng
- which the river levels rise quickly 6 to 15 feet and recede again.

TABLE 1I-1

RIVER LEVELS AT HANOI
MEANING OF SYMBOLS
above 26 feet

. above 29.5 feet
above 33 feet

YEAR MAy _JUNE JuLy Auc. SEPT. Oct. Nov.
1907 - 0 00

1908 00 0 00 00 00 00
1909 . 00 000 000 0

1910 000 00

1911 00 000 000 0

1912 0 000 0

1913 0 000 000 0 0
1914 : 000 00 00

1915 00 - 000 00 0

1916 0 0 0 0 00

1917 000 000 0

1918 00 00 000 000 00 0

1919 0 000 000 00

1920 0 0 0 000

1921 0 000 -.000 000 1]

1922 0 00 000 00

1923 00 00 000 00

1924 0 000 00 0

1925 : 00 00

1926 0 000 000 0 0

1927 0 00 000 0 00

1928 0 000 000 0.

1929 0 00 000 000 0

1930 00 0 00 00

1931 No data

1932 000 000 000 000

1933 No data

1934 000 000 00

To guard against these floods, the Tonkin farmers have
luboriously constructed artificial levees along most major
streams. These have raised the high-water level of the rivers
but have not been able to prevent floods caused by levee breaks.
Betewcen 1900 and 1925 levees broke in 13 different yeats.
The floods of 1913 and 1915 were particularly disastrous
(FIGUREs II- 63 and II - 64). Areas which have suffered re-
peatedly from floods of the Red River are those at the head of
ihe delra to either side of the river (Son Tay, Hung Hoa) and
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LEVELS OF SONG THUONG AT PHU LANG THUONG
1926 AND 1928
FIGURE II - 62. Tonkin Plain.
The succession of flash floods is more pronounced than the slight
general increase in stream discharge.

the compartments of Ha Dong and Nam Dinh Nord between
the Red River, the Song Day, and the Nam Dinh Giang. In
the watershed of the Song Thai Binh, flooding by the Song
Cau is particularly common and affects especially the area of
Bac Ninh between the Song Cau and the Canal des Rapides.
“To prevent the recurrence of such floods and levee breaks, an
ambitious program of widening and increasing the height of
the artificial levees of the main streams and distributaries was
starced in 1924. It was planned to safeguard the plain against
“all floods up to a high-water level of 43.6 feet at Hanoi, that
is, 4.5 feet above the highest river level measured there. This
system of artificial levees was completed in/ ‘1937. The levees
of the lower Song Cau also have been raised. Flooding of the
Tonkin Delta through overflow of the main streams should
thus be practically eliminated.

3. FLOODING BY TIDAL STREAMS. The tides of the Gulf
of Tonkin penetrate the different distributaries for a distance of
30 to 50 miles. The range of the tides decreases rapidly inland,
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LE DELTA 69

a depuis longtemps (la penite moyenne de Lao Kay a Viet Tri est seulement
de 27 em. par km.).
w
4. Les facteurs du régime, — Ce régime s'explique par le relief du bas-
sin du Fleuve Rouge ; trés montagneux, il rassemble trés vite les eaux four-
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Fi6. 9. — ITANOI, 1926. Crue Fleuve Rouge.

nies par les pluies. Cependant la faiblesse de Ia penle sur les trois cents der-
niers km. du cours avant Viet Tri atténuc la rapidité des crues : un cours
encore plus long, en retenant plus longtemps le flot de crue, aménerait Ia
fusion de toutes les crues en une seule (<’est ce qui se passe pour le Mékong).
11 faut remarquer que la vonfluence des deux principaux affluents du Fleuve
Rouge, Riviére Noire et Riviére Claire, juste & I'entrée du Delta, n'est pas
un facteur favorable & l'atténuation des crues, d'autant que les crues de la
Riviere Noire Sont plus rapides que celles du Fleuve Rouge : la pente de
la Riviére Noire est plus forte que celle du Fleuve Rouge jusqu’a une faible
distance du Delta (4 100 km, du coniluent, dans les rapides en amont de

.
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