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REPORT ON THE YUNG TING HO DELTA

g

By Slg Eliassen

Continue(g? se of Present Delta and Ifs Effect on the Yung Ting

——THo Dykes Immediately Upstream of the Delta

" The high dykes and the greatly elevated bed of the
Yung Ting Ho in the Shuang Yin region seem to indicate that
the use of the delta has resulied in a greater increase of dyke
heights in the reach immediately upsiream from the delta than
at points higher upstream.

Investigations show that at present the difference in Iewl'
between the flood berms inside the dykes and the ground out-
side is almost constant at three meters along the river from
Yen Hsien Fa (@BI4h{%) to about Ku An (%), the ground
outside the dykes being ‘lower. Then the difference increases
rapidly to six meters at Hsu Hsien Chuang (3F£iE) and re-
mains so at Kuo Chia Wu (s3%#%). TFrom Kuo Chia Wu to
the delta there is a reduction in this difference to four meters
on the northern side, but an increase to 10 meters on the sou-
thern side. That there should be so much difference between
the two sides is due to that the southern dyke was built first
and the river allowed to flow northeast or eastward from Kuo
Chia Wu, and to spread and fill in the low area to the norihwest
of the present delta. The southern dyke on the other hand pre-
vented flow southward, and high flood berm was builf up here
which bridged the low area in the Shwang Ying region thus
formung the necessary slope connection 1o the delta,

- As the delta itself silied up, the upstream dykes had
constantly to be built higher duc to the slope being flattened,
It may perhaps seem strange that preference was made
for ~s.electmg an eastern or mortheastern route for the river ins-
tead of letting it also have a southeastern course, thus at times
also filling in the low, flood 1idden and sparsely populated
areas in the Pa Hsien ( # 8§ ), Hsin An Chen ( %5 % 8 )
and Sheng Fang (B%) rvegions. The reason has perhaps been
that there existed, the same as at present, many large villages
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just ‘to the south of Shuang Ying which wonld constantly be
flooded if the Yung Ting Ho was led in their direction. They
were large and influential enough to keep the south dyke of
the Yung Ting Ho in good repairs thus enforcing the eastern
route. B
Another argument was perhaps that low uninhabitated
and- swampy areas also existed in the eastern part of the pre~
sent delta and being the shortest route to sea it was more
natural {o select the eastern rouie instead of first letting the
water flow south towards Sheng Fang and then east, The sou~
thern dyke was therefore extended from Kuo Chia Wu to Ping
Chiao and Jater o Wang Ching T’o thus protecting the rich
and populous distriet in the southern part of Yung Ching Hsien
(¥ %) while at the same time forcing the water to flow the
shortest way to sea eastward and untilizing the low areas west
of the Feng Ho as a seitling area for silt and the Feng Ho
as a drainage channel for the desilted water. A double line of
dykes exist in the Shnang Ying region showing the determin-
ation of these villages {o keep the river on an eatern course.
This point is important to remember in connection with the
scheme of making a new delia just in this area,

The height of the river bed above the ground on the
southern side between Kuo Chia Wu and the delta is thus not
wholly due {o the silting up of the present dela. The ground
here was not allowed to be silted the same as on the northern
side. Tt was simply “bridged” by a narrow deposit in order
to create the river channel eastward, and as the delta grow the
south dyke had to be heightened in order to follow Step with
the flatiened river slope.

The question which now interests us is; “How rapidly
is the river bed upstream from the delia becoming higher if
the present delta is maintained as a settling area for silt, and
how much will the dykes. in the Shuang Ying reach have to be
raised in order to keep step with the growth of the della, say,
during the mext 30 years, the average period for one migration
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- period in the delta.

To try to answer this, comparisons have been made of
the river cross sections for different years, since our Tirst sar-
veys were made, at Hsu Hsin Chuang, 15 kms., upstream from
Shuang Ying, at Shuang Ying and at a place in the western
end of the delta just west of Tiao Ho Tou. Table showing chan-

Zes in the cross sectional area at each place are appended.

At Hsu Hsin Chuang cross sections have been taken by
the Hydrometric Department’s engineers every spring since
1921, except in 1926 when military operations. prevented the

aneasurements being taken, As it will be seen from the see-

tions no noteworthy change has taken place in this period. A
slight silting occurred during or after the flood in 1922, but
the flood of 1924 again deepened the section and it has remain-
ed practically unchanged since then. The area at an elevation
half a meter below the top of the left dyke, {which is the low-
est of the two dykes) was 1048 square meters in 1921, silted
to 935 square meters in the spring of 1924, but increased again
o 1100 c«quare metens in the spring of 1927. The berm of the
left side has silted slightly, about o. 1 m., but this is made up
for by a widening in the low water channel. There is no in-
dication of any raise in the low water bed.

At Shuang Ying, five kilometers from the western end
of the delta, the cross sections have been tfaken every year
from 1920 except during 1926. The sections show a distinet
tendency to diminish in area for a given elevation, especially
the part containing the low water chanuel, A large flood, how-
ever, is capable of scouring the bed, but during an interval of
smaller silt laden freshets the bed again silts, generally to a
slightly higher elevation than before.

In the spring of 1920 the area of the section up to flood
berm level was about 700 m® The whole section up to eleva-
tion 235 m. T.D.that is about half a meter below the top of the
dykes was 1300 wm# in the spring of 1920 and only 1137 m? in
the autumn of 1927. The low water bed.has been raised about
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0.5 m in the same period.

The eross sections which have been plotted of the river
in the western end of the delta at point 2 kilometers west of
Tiao Ho Tou show the changes which have {aken place simee
the autumn of 1918. The river bed has been raised approxima-
tely three quarters of a meter, the ground on the south side
about 0.5 meter and the ground on the -north side about one
meter in the nine year interval. This section lies where the
silt ridge is most proncunced. The soil is composed of fine
sand and changes casily take place as the seetion themselves
indicaie. The southern side is now lowest and it would be
natural for the river o break away over the south bank du-
ring another heavy flood as the slope liere is less than 1.1,
000 for the first two kilometers and averaging 1:1,500 for the
next five kilometers while towards the north it is about 1 :2,
500.

Should the river change a course in the sonth divection
it 18 likely to affect the slope for a considerable distance up-
stream. The bed as far as to Hsu Hsin Clang is likely to be
sconred considerably and will first be filled in again when the
area along the south dyke has been raised so as fo give the

ground an average slope of about 1:2,500 such as it now bas

in other parts of the delta. A decade or more may pass be-
fore this is aceomplished and still loné'er if the river requires
an ontlet to the south near Wang Ching T%0. Il the bresent
delta is continued {o be used such change is sure to come,
When it will take place is of course diffienlt {o say, but it
will not come as a surprise if the next fairly large flood
brought about {he change. Sinee the time is nearly ripe for

the river to alter its course down the southern side of the

ridge it will be necessary to include the effeet of such change
when making an estimate for the inerease in height which
must be given to the dyke system immediately upstream from
the delta during the mexi R0 years. Out of this periad only
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20 years silt deposition needs to be considered as affeeting
the dykes, 400 to 450 million cubic meters of silt will then
have been deposited in the della, most of it in the western
half and least in the eastern half, roughly in a proportion

" 609 and 40%, but with an average raise of the whole deita

- of about 0.75 m. As the deposition affects the extreme wes~

sE1138
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tern end of the delta most of all, a raise in ground elevation
of {wo meters has here been assumed, and this will govern the
inerease in height which it will be necessary fo give to the dy-
kes as.far upstream as to a point between Hsu Hsin Choang
and Ku An Hsien,

A uniform bed slope of about 1:4500 exist at present
from Hsu Hsin Chunang to Tiao Ho Tou. Above Hsu Hsin
Chuang the slope becomes steeper, As the delta is raised
further in the region around Tiao Ho Ton and ie the west it
will gradually flatten the slope above Hsu Hsin Chuang thus
extending the 1:4,500 slope towards Ku An Hsien, This will
necossitate the raising of the dykes frem practically nothing
at Ku An Hsien to 2 maximum of one meter at the extreme
western end of the delta. In order fo carry a flood of about
2,500 m¥/se¢c with one meter free board. Above Ku An Isien the
river bed has a materially steeper slope and the delta will have
to be raised comsiderably more than two meters before this part
will become affccted. (Refer appended profile of Yung Ting
Yo from Lu Kou Chiao to Pei Yun o)

Possibilities of Loess Hrosion Control in the Mountains,

The immense quantities of silt which the Yung Ting
Ho yearly carries down from the mountains coupled with the
intricate hydraulie featnres of the Chihli River system around
Tientsin makes it exceedingly difficult to devisc any praetical
scheme in the way of improving the conditions in the plain
which will really benefit lastingly the principal interests. It is
only natural to ask therefore if not anything eould be done in
the mountains to check the loess erosion and thus once and for
all put 8 stop to the silt evil. It is quite evident that if the

w
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silt trouble is overcome it would be a comparatively simple
matter to control the floods as it would be possible then to
design works which would be of a permanent nature. The
river could be given a definite outlet to sea instead of having
first to desilt the water somewhere as must be done at pre=
sent. As it is a great deal of money may be spent on contro-
lling the river and after several decades the works would he
of no use, as the conditions would have entirely changed due
to the silt deposition. | E

It is regrettable that no study in the field has been
made of the Yung Ting Ho mountain region in order io in-
vestigate the possibilifies of non possibilities of erosion con-
trol. That such study should be made seems so important to
the province of Chihli, that it scarsely can be emphazised
enough and it is strongly recommended that it be made at the
earliest opportunity, preferably this spring so as to have time
to digest the collected data before the Commission closes up.

So far, the suggestions which have been put ferward
as regards plans for conirolling the ercsion have been such
generalized remedies as refoi'estationing, bank protection and
check dams in gullies, It would oniy have been logical if
these suggestions had been followed up by field investigations
in order to show where in the mountain area it would be pos-
sible to do such things, what obstacles would have to be over-
come in order fo carry them out, and if they are likely to be
of a practical nature. It may also be that the investigations

- would revez! other methods than those mentioned ‘above..
Here from Tientsin one cunnot foretell these things. They
must be investigated on the spot. It was such an invesii-
gation which reveuied the Kuan Ting reservoir and dam siie
one of the most important discoveries as regards the ‘control
of the Yung Ting Ho floods which could be imagined. Tle
Huai Lai district however is only a very small fraction of
the whole area and other surprises may be in store if the in-
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" vestigations are carried further. One idea for instance has

formed itself from the study of available small scale geologi-
cal maps of the region. But it should be followed up by in-
vestigating its practicability from studies on the ground. In
short it as follows: .

The Yung Ting Ho water shed is divided naturally
into several large loess area by mountain ranges. There are
six main areas: '

Yung Ting Ho and Yang: Ho

Huai Lai plain deposits 650 kms?®
Hsnan Hua F'u and Kalgan depesits 800 »
Huai An plain (Hu Tung Ho) deposits 550 »
Sang Kan Ho

Hsi Ning Hsien plan deposits 1300 »
Yu Chow plain deposits 1300 »
Ta Turg Fu plain deposits 6000 »
Total principal deposits 10,600 kms*
Deposits along smaller fributaries 1500 »
Area of total deposifs 12,100 kms?

Practically all of these deposits occur west of Kuan Ting.
The river flows from oue deposit to the other through gor-

" ges, The slope through the deposits is relatively flat while

through the gorges it is sfeep. What could be more simple
solution for stopping the silt from reaching the plain than
dams built across the upper end of the gorges which separate
each principal deposit letting the silt be deposited behind each
dam, thus retaining the silt in the present loess deposit areas.
The dum need only be low ones to begin with, but gradually
to be added to as the silt accumulates behind them, This
gradual development would be necessary to avoid any esxten-
sive- and lasting flooding of the farming districts. The final
height to which the dams need fo be built after hundred or
more years should nof exceed 80 to 100 meters, nof a very
great height for a dam., The gorges are narrow and the dam
structures would not be excessively expensive to build. The
number of them would probably not exceed six, They would
be over flow dams with additional syphonic spillways to draw
down the water level in the reservoir above after a flood se-

ason in order to make the agricultural districts entrirely av-
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ailable for the raising of spring crops. In most years autumn
crops would also be available on the areas.

Gradually as the silt accumulated above each dam the
slope throngh the depositing areas would be flattened out and
in time it would be so flat that no more silt would be eroded
even from ihe many troublesome gullies as these would in
time all be filled in by the growing silt accumulations behind
each dam. DBank erosion along the main stream would in
time automatically stop, but this would anyhow not matler as
the dams would stop the silt except id the Huai Lai plain
where the Kuan Ting dam and reservoir would have to be
. maintained for the purpose of coﬁtro]ling--- floods and where

for this .reason no silt should be allowed to be deposited.
IHere there would be large opening through the bottomn of the
dam such as is planned at pres‘ent. Only in the Huai Lai
district then there would be need for a certrin amount of re-
forestation and baok protection, and this distriet is only 600
kms? in extent, which.is about 5% of all the deposit areas
and much of it is scantily inhabited. :

However, lacking entirely'data of such things as topo-
graphic features, the position of villages and the agriculturai
disiribution it is of course impossible to do any more than
to suggest a line of invesiigation which may or may not prove

fruitful. The next logical step is to follow up these sugges-

tions by investigation on the ground, The necessary sfaff
and apparatus are available, The investiguiions need not be
in the from of extensive surveys, Rapid reconnaissance sur=
veys would be all thal were necessary. A single survey par-
ty could in a couple of months time collect all the necessary
information which would show whether or not reasonably prce-
tical jremedics were possible. It is certainly worth the ex-
pence of 10,000 to 15,000 dollars in order that a very impor-
tant phase of our Yung Ting Ho investigation may not have
been left undone. (the end) ':
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FOREIGN NEWS - :

~ Work tee’'n on Freight Terminal in Los Ange’es
Harbour Ccnstru:ticn of the west basin freight terminal in
Los Angeles harbour, which ‘neludes building a 1,260~ft. wharf,
dredging: a ship thannel and laying {wo ship s'de railroad tra~
cks, has been hegwmin. The {erminal was designed by George F.
Nicholson, harbour engineer for Los Angeles, and is p'anned
to provide two 630-ft. berths. A single sfeel {ransit shed more
than 1,000 £t. long and 120 ft. wide will be provided withyship
load refrigeration units as well as a fireproof storage chamber
for assembly of single shiploads of case-oil products.

In designing the bulkhead for the pier, Mr. Nicholson
utilized both conctete and steel sheetpiling. The sheetpiling will
present a so’id bulkhead, re‘nforeed first by eoncrete waling
strips and also by 70-ft. structural steel tie rods running from
the bulkhead back to conerete anchors.

Large Construction Program Sanctioned by Austria A
large construetion program has been sanctioned by Austria,
which will be financed by the international loan recently obtan~
ed. The program includes a hydro-electric power plant on the
Danube near Persenburg to develop ultimately 110,000 hp., a
new bridge across the Danube near Ybbs, and a new electric
ra'lway line erossing Austria from north to south from Gemund
to Graz, to cost approximately $18,000,000 and including 26
tunmels through the Alps.

~ Develop'ng the Susquehanna River at Safe Harbour, Pa
Rapid progress is being made in the construction of the 255,000~
hp (ulinnately 510,000 hp.) hydro-electric plant of the Safe
Harbour Water Power Corp., located on the Susquehanna River
17 miles alove th® Mason~Dixon line. This dam will provide a
head of 53 ft., which will later be increased to 55. Of the 150,
000 cu. yd. of concrete which will be poured, more than 135,000
is already in place.

Vehmular Tmmel Proposed at Los Angeles Tentatwe
plans for a propo:ed vehicular tunnel under Cerritos channel,
connecting Terminal Island with the mainland, have been sub- h
mitted to the Los Angeles board of harbour commissioners.
The plans were prepared by George F. Nicholson, harbour
engineer, and provide for a concrete tube 5,875 ft. long, The
estimated cost is $6,250,000. The tunnel would relieve motor

-car and truck traffic congestion in the harbor area, The height

of the tube woud be 40 ft, and the widith 38 ft. Plans eail
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~ for a two-way, 25-ft. driveway in the ceuter, with side walks

_pm either side. A bascule bridge now carries traffic across
the channel, and this bridge would be retained for railroad

traffie. ‘
Construction Progress on the Owyhee Dam Placing

47,000 cu. yd. of concrete during Oetober, the General Const-

ruction Co., Seattle, Wash., bas completed more than 50 per
cent of the construction work of the Owyhee dam, being built
for the Bureau of Reclamation on the Owyhee river in eastern
Oregon. In addition to work on the dam, tunnel driving on
the distribution system will be pushed through out the winter,
- Abont 600 men are employed in consirueting the project.
$124,000,000 Recommended for 9-B't, Mississippi Channel

The special board of army engineers appointed to make a
survey of the Mississippi River between the mouth of the
Missouri River and Minneapolis has recommended in a final
report the expenditure of $124,000,000 on the development of
a 9.ft. channel between the two points, In all 24 locks and
dams would be built in securing a 9-ft. channel between the
~ Missouri River and the Twin Cities if the report is approved
by the department of war and congress,

| Tyne fT'onnel to Tie “Twin Towns” in England Ar-

rangements are being made in England for the construetion
of a vehicular tunnel under the'_ River T'yne at »n cost of $6,
000,000 to link up North and South Sh‘eilds, at present con-
nected only by steam ferry. These two important industrial
ports are opposite each other at the mouth of the Tyne, and
from their position they are usuvally known as the “twin
towns”. It was originaly intended to build a bridge between
the two towns at a cost of $10,750,000, but on the suggestion
of expert engineers the municipal authorities concerned have
decided to adopt the tunnel scheme. The proposed tunnel
will be 27 ft. 6 in. in diameter, with a yoad and one footpath.
It is expected that the Ministry of Transport wiil pay 90 per
cent of the cost.
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