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REPORT ON THE YUNG TING HO DELTA
By Sig FEliassen R

~ Population and General Living Conditions
" within the Delia. |
(II) More Attention Given To Conservancy Works.

The Yung Ting Ho flowing ivery mnear to Peking has
always been under the “Official Eye”. The efficiency of its
dyke maintenance has of course varied with \times, but it can be
said with a fair amount of cerfainty that since modern river
engineering with its inquisitiveness for exact data on flow, silt;
eross sections of channels and dykes, longitudinal slopes, main-

‘tenance costs, repair costs ete. began to make itself felt and

above all the newspaper publicity now givento these matters it
must have stimulated the efficiency in conservancy work. To
this may perhaps be attributed the faet that the Yung Ting Ho
officials suoceeded in preventing dyke breaches between the
mountains and the delta during the smnmer of 1922, Floods oe-
cured then as large, if not larger, than the ome in 1917 and
that year the dykes were breached. True, dyke breaches occur-

-red again in 192¢; but the flood that summer was of unusual

severity. liven then the dykes were held practically to the time
of the erest. But the tendency of the time showed itself in that
a very difficult piece of repair work was effected and the river
again brought back to its channel before the flood season im
During July and August 1922 the flow volume reaching
the delta was nof less than 1000 million cubic metres. An ave-
rage sili percentage figure of 10% has been estimated for the
1922 flood season and on this basis we arrive al a volume of
about 56 million cubic metres of deposition in dry state, This
is more tham twiee the average yearly deposition since 1921.
This shows plainly the effect of maintaining the dykes upstr~

egan from the delta in good repair. Unless a period of inef-

 ficient, maigtepanoes set in we muech for this reason expect more,
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silt reaching the delta now than formerly. - - o
. ITY) River Carrying More Silt Then Usual.

- The question whether or not the period 1921-1927 ‘was
ope in which the river carried more silt. than it does on the
average over a long peried of years is not an easy one {o ans~
wer. To a certain exient the meteorological conditions in North
China have been follow ed and studied and as a result it has

been possible to show that although the Yung Ting Ho receives

wost of its rainfall from moisture evaporated from the ocean
there are two predominant causes which brings this about, na-
mely low atmospheric pressure storm areas coming up from the
south and other low pressure areas travélling_ south east into

- Chihli from Siberia. To differentiate between them they are

called the Pacific and Continental eyclonic systems, The indi~

cations are that the Pacific storm systems are not only inore.

numerous, but also more rain producing.  Also, they usually

bring rain on the mountain ranges facing the plain, that is on-

areas where the loess deposits have almost been denuded.
Freshets from this area are not so very silt laden.
Continental storms on the other hand are inclined to

eause precipitation of moisture more over the inland areas -~

where the loess deposits are heavy thus causing freshets extre-
mely laden with silt. Continental storms seem more freguent

during winters and springs than. during the summer and-
autumns, while the Pacific storms are most frequent during late-

sSprings and summers,

What do we find for the period 1921-1927%

The year 1921 had an extremely dry summer, but the
Treshets which oecurred were much sili ladem pointing to that

the freshets must mainly have come from the loess areas to the
west of Huai Lai (#%). From the existing silt records it is

estimated that the deposits in the delta may have reached about
10 million cubie metres, :

The summer of 1922 was wetter than average. The
Nung Ting Ho had several severe floods of which the one on
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-August 9th was the. heaviest with a maximum, flow of 3800
‘cubic metres per second passing Lu Kou Chizo (B3RS station.
. The meteorological data for this flood show that it originated

wholly from the western areas of the watershed where the loess
deposits are heaviest and hence must have contained AN -excee~
dimgly heavy charge of silt: As no dyke breach oceurred near-

1y all of this silt become deposited in the delta. Very little of
‘it - escaped down the Pei Yun Ho as a lake was formed in the
‘eastern part of the delta cansed by the ouiflow being much
- restricted by the narrow Pei Yun Ho channel. Silt which had
.not. already been dropped in the western part of the delta was

- therefore deposited in this lake area where the water was mov~

-+

-'H'l_u

irg slowly. A quantity estimated at between 50 and 60 million

cubic metres of silt was deposited ¢luring this freshet season
-alone, -

. In 1923 the flood season was an average one, Several

‘medinm freshets occurred. We have only records of flow for this
year - No sili measnrements were taken as no personnel for
.this work was available, The meteorclogical records, however,
-show that the prineipal two freshets of the season which reached
670 mé®/sec. on August Ist and 830 m3/sec. on August 10th

were both due to rainfall which fell over the Sang Kan Ho (&%

%) tributary valley where the loess deposits are heaviest,

. The freshets were no doubt extremely silt laden, It is estima-
ted that between 15 and 20 million cubic metres of silt were
‘brought into the delta during the summer of 1923 practically all
~of which remained on account of the bad outflow conditions..

1924 was heavy flood year. Dyke breaches oceurred
upstream from the delta on the 13th July in the afternoon.
There is a silt record of 9. 5% on the 11th July at Shuang Ying
(8 #5) showing that the river already then heavily silt laden,
The flow at the time was about 330m3/sec. It gradually incre~
ased on the 12th and reached a maximum at Shuang Ying

“exceeding shHghtly 2000m3/sec, during the night to the 14th July,
Then it was suddenly, cut off on the account of the dyke
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~breaehes upstream and all flow . ceased during ‘the 14 th July

"The-silt ‘whith entered the delta during these - days “has -been
‘estimatd to abont 10 millien cubic metres in a.-deposited condi-
‘tion. 'The river blocked with silt the upper part of ifs:eourse
“threugh the delta @uring the flood andvery little of silt passed
“through to the Pei Yun Ho. For the remainder of the year-no
‘flow -reached the delta,

~ In the spring of 1925 the upsiream dyke breaches ‘were

closed and the river was again reverted to its uisual -channel

“towards the delta, "When the water arrived there it found the
oldl channel closed with silt and it began overflowing the delta
land to the southeast of Tiao Ho Tou (FWFH) cansing a- good
‘deal of destruetion to the almost ripe spring crops,

Although the summer of 1925 was'a rajnfull one no very
large freshets occurred, but the flow was maintained at a higher

average rate than usual. The record at Lu Kou:Chiso shows

‘that about 770 million ‘cubic metres-of water and silt ‘passed
‘this station during July and August. When we inelude -Fune,
 Beptember, October, November and December a volume of “wa-
ter and silt in excess of 1500 million cubic metres must ‘have
entered the delta. The aceumulated deposits are roughly esti-
mated fo 30 million e¢nbic metres. .

The writer had occasion to see the condition in the 8elta
during a period when there was no proper channel leading the
water across the middle part as he visited it in the beginning

of July 1925 and travelled by boat across the flooded districts.

It -was the southern middle part which had become inundated,
the ‘water reaching the inner south dyke. The nstives had bre-
ached this dyke opposite Yang Liu Ching (SR ) in -order fo
drain off the water into the Hsi Ho. The water was flowing
sorthward across the delta in a broad, shallow sheet and it had
become complete]y desilted hefore it reaches the breach in ‘the
sonth dyke opposite Yang Lin Ching. A considerable amount
of silt had been deposited in the flooded districts, The wheat,
which nrust have been at least 11 foot high at thethne the river was

i

g

kit



7&1’611& -

18

e

b

~d——
i
e

g 7 £ | > I B

-reverted toitsold channel in the beginning of June, was covered.
to its ears in silt and the area affected was estimated to bet-
ween 60 and 70 square kilometers, or around 100,000 mou,

Due to this heavy silt deposition in the southern part of
the delta the water tended gradually to flow more a-loﬁg the
central part and began bere to develop a course towards the
Pei Yun Ho taking the fullest advantage of existing old chan-
nels. By the summer of 1926 the course had become continu-
ous through the middle of the delta passing jnst to the west
of Ta Cheng Chuang and just to the south of Ke Yu Cheng
(k) and Lin Tao Kou (R¥) and to the north of Cha
Ku Chiang (&%) and Yu Pa Kou (#&#1). At Ping Chuang
(HE) it turned due south to Shuang Kou Chen (#r1jf) and
from this place east the Pei Yun Ho which it entered through
the old outlet near Chn Chia Tien.

During the summer of 1926 the first indication that the
-Yung Ting Ho had begun to develop a course through the
-delfa appeared. The Hai Ho began to shoalnoticably. It was
& dry freshet season and the Yun Ting Ho had the lowest

~summer flow of all the 10 years during which we have had

occasion to observe it, Due to the Fengtien Kou Min Chun
war there were unforfunately ne observers at Shuang Ying
‘that year, and no silt observations were taken there. But good
records exist from the T.n Kou Chiao station mnear Peking,
They show that the river ecarried a silt load of 17% on July
22nd during the highest stage with a flow of about 200 m3/sec,
Tt stayed very silty for some days.

The silt which settied in the delta during the summer
of 1926 may be placed at abount 10 million cubic metres in a
deposited condition.

During the anturmon and winter of 1926-1927 the river
continued developing its course throngh the middle part of the
delta and by the time the spring freshets began in 1927 it had
a well defined channel the whole to the -Peiqufun Ho,



A ;gooil_ deal of snow had fallen in the mountains dur-

ing the early part of the spring and a heavy thaw set in after

the middle of March, Silt percentages as high as 2.5% were
~observed in the Hai Ho at the international bridge, a condition

which lasted for more than one week. A considerable shoaling

of the Hai Ho took place. Some silt must have been deposi-
ted in the delta during this period. . -

' The summer freshef season of 1927 was again a fairly

dry one and only smaller freshets occnrred. They were extre.

mely silt laden, however, Harly in July 8 hydrometric party

‘was sent to Shuang Ying to measure flow and silf. Similar

hydrometriec parties were also sent to the Pei Yun Ho above
and below the Yung Ting Ho outlet from the delta so as fo be
able to compute the silt outflow. ¥rom these obgervations the
silt deposition in the delta were eomputed.

As it happened, the freshet season furned out to be one
of exceptional interest from the standpoint of becoming acqu-~
ainfed with the habits of the Yung Ting Ho in the delta, its
action in conjunction with the Pei Yun Ho and the sudden
‘disastrous effect its silt may have on the navigability of the
Hai Ho when there is a single channel through the delta.

Two medium sized f{reshets ocecurred. The first, having
_ a discharge of about 500 m®/sec. with a 9% silt load, passed
Shuang Ying during the pight between July 22nd and 23rd
and making itself felt on the Pei Yun Ho on the 23rd and
24th by an abnormal rise in the silt content of that river ave-
raging about 8% on the 23rd and 4% on the 24th against
about 2% and less than 2% on the following and preceeding
~ days. Considerable silt was dropped in the delta due to bank

overflow in the middle part and lower part.

The second freshets took place rather late in the season.
Tt passed Shuang Ying during the night between the 25ih and
26th of August with a discharge of about 1000 cubic metres
per second and a silt load of 15%. This is the highest silt
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percentage observed at Shuang Ying durmg tbe tlme the Com-
mission has had observations there. The silt content remained
above 10% during the 26th and 27th, but fell below 5% on the
28th and below 4% on the 29th and then receeded slowly dur-
ing the following week. In the Pei ¥un Ho below the Yang
Ting Ho outlet the silt % rose from i% on the 23rd to 5%
on the 24th, 6% on the 25th. 10 %on the 26th and 27th, but
fell to 7% on the 28th, 496 on the 29th and 2% on the 30th,

the outlet, however, never exceeded 170 m3/sec. The overflow
in the delta was therefore very considerable.

Our silt measurement show that during the two month,
July- and August, about 15 million cubic metres of silt (com.
puted as being in a natural dry deposited state) passed Shuang
Ying and almost 5 million cubic metres passed through into
the Pei iYun Ho thus leaving deposited within the delta about
10 million eubic mefres of silt.

The 1927 freshet season was undoubtiedly a severe one
from the standpoint of silt concentration. Fortunately the
discharge was not heavy.

These rough estimates of deposition during the different
summer freshet seasons between 1921 and 1927 amount {o
about 145 million eubic metres, that is 25 million cubic netres
less than the aetual survey measuremenis show them {o be.
If we include the possible effect of the spring freshets the to-
tal would probably check the measured quantities very closely.

Out of the seven years under observation only one
has been a year there the flow for the greater part was coming
from the frontal hill ranges namely that of 1924, the year of the
dyke breach. For the rest of the years the freshets have more
frequently originated from the western parts of the Yung Til}g-
Ho mountain area where the loess deposits are heavy. This
does not seem a mormal state ‘of affairs seeing that the rain-
fall is drawn in from the ocean lo the east and ome would
expect that the frontal ranges facing the plain would recieve
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the greater bulk of the rain. Ii is not possible, however, with
the short number of years of record to decide this definitely .

one way or another; but it seems as if rainfall during these
years have favoured the western part of the Yung Ting Ho

watershed more than the eastern part. If this is so we shail °

have passed through an exceptionally silty period,
IV) Has The “Delta’” Condition Been Unusually Favomable

To Silt Deposition During The Last Seven Years?

In order to obtain the correct perspective of the situa-
tion it is necessary to review the changes the Yung Ting Ho
has had in the delta since it began to deposit its silt there.
Fairly good records exist of these changes and with the topo-
graphic maps now at our disposal which show a number of
the old courses it is possible to get a very good idea of the
mannper in which the changes have iaken place.

By the end of the Ming Dynasty, about 1650, the Yung
Ting Ho bad been confined by dykes along its present course
from Lu Kou Chiao to the vicinity of Kuo Chia Wu (J555),
12 kms- from the wesiern end of the present “delta’. In 1700
the south delta dyke was built as far as the Ping Chiao (5K%)
and in 1725 extended to Wang Ching T%0. There are no defi-
nite dates regarding the northern dyke, but it was probably
extended as far as to Huang Hou Tien (BJ5/%) before 1800,
probably as early as about 1740. 1In 1812 we read about the
northern dyke in the neighbourhood of this place in connection
with the silting up of its channel there. The dyke from
Huang Hou Tien to Pei Yun Ho was built much later, proba-
bly af the same time as the railway was built to Peking.

The Feng Ho (/) which drains the plaiu between
the Yung Ting Ho and the Pei Yun Ho crossed, prev-ious' to
1894, the eastern part of the present de'ta from north to south
about five kilometers to the west of the Pei Yun Ho and joined
the Ta Ching Ho near Han Chia Shu ({%%t) not far from
Tienisin, The Cl:a- Ching Ho had then a course parallel to and
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a little to the north of the Hsi Ho joining the Pei Yun Ho at
Hsi Ku (%i%). The Feng Ho was dyked only along its eas-
tern bank: the western bank was left open to allow the ¥ung
Ting Ho to flow into it, Iis course is still traceable across

the delta and a short part of it is at present servingas the bed
for the Yung Ting Ho.

When studying the changes of the Yung. Ting- Ho in
the delta three habitual rontes of the river become apparent,

The northern route hugging more or less closely the
northern dyke finally joining the Fenc, Ho.

The middle route, passing Ke Yu Cheng, Cha Ku

Chiang and Yu Pa Kou or Shuang Xou Chen (#5i8R) and
also joining the Peng Ho,
The 'southern route, following the southern inner

~ #lyke. Near Wang Ching T’ o if either continued east or north

east into the Feng Ho or turned south towards Wang Erh
Tien (EJ¥) flowing into the marshes north of-the Ta Ching
Ho. Our maps show other {races of the river at intermediate

“positions, but these seem to bave been flood drains,

These three general courses the river has alternatively
occupied and reoccupied for a certain period at the time,
They were low water courses, Smaller freshets also followed

" them; but during the larger floods the water spread and

deposited its silt over large parts of the delta.

_ During 1725, as previously mentioned, the south delta

dyke was built from Ping Chiao to Wang Ching T’ 0, The

river evidently then flowed along the southern part of the delta,

joining the Ta Ching Ho somewhere near Yang Lin Ching.
" In 1755 the river flooded and silted up the region east of

Ping Chiao and a new course was given to it eastward passing

Tiao Ho Tou. If probably then flowed through the middle of
the delta.

In 1773 we have the first mformatmn of the river having
a iiefmzte northerly dlrectlon as we are told that it flowed
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. In 1778 it moved farther to the north a_nd remajned

with miner changes in the northern part of thé delta until

1801 -when it moved back approxxmately fo the position 1t
had between 1773 and 1778.

In-1812 the course must partly have been changed

more to a middle position as we read that the country around

Ke Yu Cheng had become greatly siltedy but it still seems to

bave had a branch towards the north east.

In 1823 it is reported again to have moved south
passing Wang Erh Tien which lies south of Wang Chmg
T? o, This eourse is plainly visible on our maps. It follows the
southern dyke and turns south at Ta Fan Kou ((K#¥.13) pasamg
Wang Ching T?0 on the west side and Wane, Erh Tien on
the east side,

In 1831, during the spring freshet season, the rwer'h

branched out to the north at a point a few miles to the west
of Ta Fan Kou, 70% of the water flowed this way and 30%
" followed the old course via Wang Ching T o. The flow in
the new direction was temporarily stopped, however.

In 1864 we again hear of the river having moved
northwards and taken up a course through the middle of the

delta aided to a certain extent by excavation between old channels,

For some time previous to 1864 the river may have had a position
somewhere in the middle or north in the delta. In connection
with the excavation of the new channel which was distinetly
" a middle route which went fron Nan Liu Tou (ig¥f#g) at the
~ extreme western end of the delfa passing Hu Chia Chuang
(#3#H) and Chang Tou (& ), it is said that it was the
“0ld channe! which was excavated” and that the “northern
flow was stopped” = Whether this means that the river had
for some time had a northern course or it was an overflow
in that direction during a flood period in 1864 is not clear,
It is likely, however, ihat the river had occupied a northern
route for some years previous to 1864 as its next move in
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_1872 was toward the south. Tt scarsely eounld have done sb_

without first having spent some time in the northern part of
the delta depositing siit there,

In 1872 the records state that the river again had
taken up its course along the south dyke mentioning places
suck as Chao Chia Lou (%) and Ching Kuan (#%). It
seems also to have followed partly the old branch towards the
south via Wang Ching T? o and Wang Erh Tien. '

In 1894 the river abruptly changed again to the nof’th,

~the new course beginning at a point west of Tiao Ho Tou

following a ronte from Iy Hang to HMnang Hou Tien near
or along the northern dyke. It must have filled in the course

~of the Feng Ho with silt as it crossed it and entered the Dei

Yun Ho, which from now on became the outlet from the delin.

In 1914 or 1917 it began showing inelinations of wan-
ting to move south again. TInstead of flowing north from Liu
Hang it took a course eastward passing to the south of Tiao

. Hp Ton, and then north eastward toward Hsiang Kou and

Huang Hou Tien, In the eastern part of the delta it also
began developing branches towards the south one entering
the Pei Yun Ho at Chu Chia Tien. .

In 1921 during a flood in Anguost some overflow ocen-
rred northward through the old channel at Liu Hang, but any
new conrse did not materialize.

During the flood of July 13th-14th 1924 the north-
eastern course to Hsiang Kou was blocked with silt and when
the river was reverted fo its old course affer the dyke breach
below Lu Kou Chiao had been repaired it began flowing
sonthward in the delia, finally, during 1926, developing a
middle course via Ke Yu Cheng, Cha Yu Chiang,. Yu Pa
Kou and Shuang Kou entering the Pei Yun Ho at Chu Chia
Tien.

Previous to 1894 the Yung Ting Ho had either dischar-
ged directly south into the low areas along the Ta Ching Ho
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when it occupied the sonthern route through the delta, or
when it\occupied the middle or northern routes, discharged
into the Feng Ho which in turn flowed south into the Ta
Ching Ho with the point of confluence very near Tientsin.
In 1894 we read that the Yung Ting Ho had forced a passage
into the Pei Yun Ho, at which place is not stated, If is
- evident, however, that gradually as the delta become bigher
the course of the Feng Ho which ran from north to south
perpendicular to the general trend of flow of the Yung ,Ting
" Ho, had to become untenable. The silt of the Yung Ting
Ho would in time just level it out. This happened in 1894,
The same fate awaits the Pei Yun Ho.
| " In 1898 the confluence point with the Pei Yun Ho
is mentioned as being Ta Tze Hsin C‘huang (3£iE) and
in 1914 a second point of confluence is mentioned {namely at
Chu Chia Tien, There existed already here an old unrepaired
breach had probably not been repaired for the reason that it

acted as a flood escape with the low country to the Wes:i;'

between the Pei Yun Ho and Fengz Ho serving as a storage
reservoir for floods. ‘It was natural then that the Yung
Ting Ho would make use of this opening onece it bad erossed
the Feng Ho. The area of the delta between the Pei Yun
Ho and the Feng Ho is now beginning to feel the effect of
the Yung Ting Ho silt and is slowly being raised. However,
‘as long as the Yung Ting Ho is not being dyked {o any

extent throngh the delta, but allowed to meander and utilize

the whole delta area for depositing its silf there seems
little danger that it will seriously begin to endanger the
course of the Pei Yun Ho for some time to come,

‘ In reviewing the changes in the delta it becomes
apparent that most opportune time for the river to deposit
silt falls at the end of one of the periods during which it had
occupied a certain position and until the river has had time
to develop & new course after it has changed to a new
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posztlon. Towards the end of a stationary penod the course.
usuaily becomes braifled with several smaller courses conveying
the flow. Attempts at change of course in the upper part
becomes frequent and much silt is consequently deposited even
during smaller freshets. Then, after the change of course has
occurred, it will take a year or more hefore the river fmally
has developed its now course sufficiently to convey the smaller
and medium freshets across the delta without much overflow.

The years from 1921 to 1927 falls just at the end of
one station period and at the beginning of another. The river
hds therefore had a splendid opportunity for depositing silt
in the delta and this interval cannot therefore he looked upon
as an average one for silt deposition. Taken together with the
fact that the Yung Ting Ho dykes upsiream from the delta
have been kept in good repairs, only one dyke breach having.
occurred which wasrepaired again before the next freshet seasom,
one may truthfully say that the econdition for silt deposition
in the delta has been unusmally favourable during the seven
years untler consideration.

We must therefore in the future reckon with that the
dykes upstream from the delta will continue fo be maintained in
a good shape, that dyke breaches will be infrequent, and that

- the dykes surrounding the delta will be maintained in an

efficient state of repairs. On the other hand the outflow from
the delta is likely to be made more efficient, which, with the
better slope now existing will tend to increase the silt outflow
somewhat. Not knowing the meteorological conditions too well
it may be assumed that the sevem year period through which
we have just passed has been an average period as regards
flow and silt, in spite of the fact that we believe it to have
been more silty than normal. Delta condition seems to have

- been uhusual favourable fo silt deposition there,

The governing features however are that the dykes upst-
ream from the deita are likely to be kept in good repairs
and that the delta dykes will remajn intact. = Discounting



'something"ftar"'ﬁie fact that the delta ountflow may be increased

in the future and that the average condition for silt deposition .

~ having seemingly been more favourable than average we may

expect with a fair amount of certainty that the future average

deposition rate will be very muneh higher than what was first

estimated, bui perhaps not quite as high as during the seven
year period 1921-1927.

Instead of the average yearly depositidn being 10 1o

12 million cubic meters as fivst estimated it seems possible that

' & deposition rate perhaps as high as 18 to 20 million enbic

meters . per year may be put down as the expected average
condition in the future. This corresponds approximately to

building up 10,000 mon of land 10 feet -high évery year. Con--

sidering - the effect on the whole delta which is 600 square

kilometers in extent or abont 976,800 mou it is équivalent to

a raise of about 3% centimeter or 1} inch every yearor, on the
_average, about one meter in 30 years.

Silt Deposition Tn The Delta Between 1921 And 1927

A comparison of the surveys of April and May 1921 .

and Oectober and November 1927 has brought out very strikingly
the progressive silting mp of the dela. It had been expected
that most of the siliing would have taken place in its middle
'secﬁi@ns; but lacking proof of this it was difficult to do any “more
than pass generalized statements regarding the condition, Now
that the actual figures giving the deposition 2t various sections

in the delta are available there is no longer any doubt as to

the manner in which the silting {akes place. It came as a
surprise, however, that the rate of growth had been about
twice as fast as had previonmsly been estimated, “
From the appended map which shows the ground cont-
ours of both surveys, dotted for 1921 and full lines for 1927,
it will be noticed that very little change, has taken place in the
eastern part of the delta between the Pei Yun Ho and contonr
10 m. T. D. The correspording coutours for the two surveys
follow each other yery closely, crossing and re~crossing each
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other. In the northern part of the delta, however, there is a ‘
distinet disp}aeemeht to the east of the 1927 contour ‘showing
the deposition along the cotrse or courses Which'the river occt-. -
pied up to the summer of 1924, * Near the Pei Yun Ho the 6m,
T. D. contour shows a change towards the east, ‘but the ground
here is so flat that a considerable displacement does not
necessarily mean a heavy siltiing. West of eontour 10m. T. D.
ag-far as to econtour I4m. T. D. the eastward displacement of
the 1927 contours becone more noticeable espeéiaﬂyin the nort=-
bern part where local changes took place between 1921 and 1924
and consequently most of the silting occurred.

In the corresponding southern part scarsely any change
has taken place with regard to the 10m., 11m. and 12m, conto-
ars, The 13m. and 14m, comtours, however, have here been
moved considerably eastward. This has happened since 1924
as the present course of the river approaches this part rather
closely.

It is in the region between the Il4m,, 15m. and 16m.
contours, however, that the . prineipal deposition has oecurred,
The map shows that the tendency for a ridge or silt coné
(Cone D’ ejection) formation begins fo be noticeable west of
contour 14m. The ground is highest in the middle of the delta
and lowest along the north and south dykes and the contour
line therefore bulge towards the east in the middle. To the
north of the longitudinal axis of this ridge tiie displacement
of the 15m. and 16m. lines has been slight in spite of the fact
that the river has occupied this part fom 1921 to 1924. This
just means that the river has had a good course through this
part with relatively little bank overflow, But on the southern
side of the ridge the silting has heen extraordinary heavy and |
the contours have Leen displaced more than four kilometers
towards the south east thus indicating the heavy deposition.

Although the river sinee 1924 has been flowing in this
divection the heavy silting cannot all have taken place since

- then, The heavier freshefs must, during the whole seven year
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period, have overflowed towards the southeast showing that
there has been a tendency the whole time for a move in this
direction. Just along the southern dyke, however, the change is
very slight which is natural since the river has not oeccupied
this part to any extent, When in 1925 the waier reached the
south dyke mear Wang Ching T’o it had already been
desilted.

Beyond confour 16m, 7T. D. the change becomes slight
on the south side of the ridge while to the north again it is
considerable, Most of the change here has undoubtedly been
caused by the heavy flood of 1922 which overflowed through
the old channel leading north from Liu Hang. So much silting
had previously ftaken place in the northern part of the delia
that no lasting reopening of this channel occurred. .As soon
85 the flood subsided the flow in this direction stopped. The
silt which was deposited during the time the flow lasted will
make it more ‘difficult for this channel to be reopened in the
future. |

- The tendency for silt deposition during the whole of
the seven year’s period has been fowards the south east, bui
the river has so far-only managed to throw out a ridge that
way leaving a distinct low area along the south dyke from
eontour 16m..eastward to contour 12m.

The sharply patabolic shaped direction of contours 17m.
18m. and 19m.” depict excellently the silt ridge or silt cone in
the western part of the delta with the river balancing in the
middle. It seems as if the ridge has now been built up so high
and s6 narrow that the river is about ready to drop off to
 one side, Judging by the contours it is likely that during one
of the next heavy freshets it will change course at some point
to the west of Tiao Ho Tou and flow south following low
ground along the south dyke. The so~called “farmers dyke”
which extends from Liu T*' o to Lu Hang along the north

bank of the river will also assist in throwing the flow towards

the south.
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When the river fakes up a position along the south
dyke it is likely to remain there for some years to come, It
is now 34 years since it has had this course and this seems fo
be about the average period between the change from an extreme
northern to an extreme southern route throngh the delfa.
Future Quilets From The Delta.

When the Yung Ting Ho again takes up a course
along the south dyke the question where it will make an outlet
for- itself from the delta is of considerable importance to
Tientsin and the Hai Ho. At present the outlef is into the
Pei Yun Ho about 16 kms. upstream from its confluence with
the Hai Ho. Even with an outlet channel so restricted as the
Pei Yun Ho the Hai Ho suffers greatly from the Yung Ting
Ho silt. Should the southern route materialize, however,
the river wonld make an outlet for itself at the oild place
pear Han Chia Shu (fR5g%F) just west of Tientsin and disch~
arge into the Hsi Ho near the west station, This would
indeed be serious:for the Hai Ho. Since 1894 when the river
last time bad an outlet here the whole delta has been consid-
erably raised especially at its western end and the slope
towards Tientsin has become almost the whole way unifo-
rmely 1:2500, that is a slope sufficient to enable the river o
carry its silt load without deposition once a channel has been
established. DBesides the whole course will be considerably,
shortened. This means that instead of as at present two
thirds of the silt remaining in the delta there will be much
smaller quantity left behind. There is also the great flood
volume of water to consider which will have an ouiflow
into the Hsi Ho unconfortably near the great eity of Tientsin.
What exactly would happen in such case is of course impos-
sible to say, but that it will be a period of great anxiety is
undeniable. ' ‘

The other outlet channel which the river also frequently
has used when it has ‘followed the south dyke rouie is the
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one from Ta Fan Kou to Wang ¥rh Tien just to the west of
Wang Ching T’o. It would be good if this chanuel could
temporarily be put to use when the river again seeks the southern
route. There is a serious objection to this at the present
fime, however, as the areaaround Wang Ching T? o has been,
enclosed by dykes since 1894, Wang Ching T’o has a popul-

ation probably not less than 20,000 and besides there are six ”

other fairly large villages protected by the new dykes., They
are self contained within thelr dykes proiected both from the
Yung Ting Ho floods and from floods from the south and
west., If the Yung Ting Ho is let into {his area, which is con-
siderally lower thun the delta o the nosth, it will be a calamity
for these villages and they will not submit o any breachiag
of their dyke system excepl through military force,

Tn 1925 wlen the river flooded the middle southern
part ol the delta the farmers made an opening in the south
dyke opposite Yang Liun Ching, A considerable flow escaped
through this opening info the Hsi Ho. No harm was done,
however, as the flood was a small one and the water had
become desilted before it reached the opening. Should the
river have developed a course for itself to this opening such
as it now has to the Pei Yun Ho the present situation would
have been very much the same as it is now as regards silting
of the Hai Ho, perhaps even worse as the course would have
been shorter, the slope steeper and more silt would easier
have reached the Hai Ho via this ronte than it now does via
the Pei Yun Ho route, | As it happened no course developed
in this direction and all flow through the opening had ceased
at the end of 1925. The breach, however, has not been closed.
Tt shounld be closed as it is too near Tientsin and if a pree-
edent is established it will be difficult to refrieve it before
much harm has been done.

When we in the near future shall be confronted with
a southern route through the delta there are two courses
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open or still better a combination of fwo courses whereby
the situation ecan be temporarily at least be kept in hand
until the time is ripe for more radical measures to be taken,

One, is to make an out’et o the west of the dyke which
piises Wang Ching T? o, letting the water discharge into the
low areas soulh of the outer dyke where the population is
scai'y and the crop condition poor. If such an outlet is
made, most, if not all, of the water would for a time flow
that way since the slope through this channel would be steep
about 1:1,000 as compared with the averuge slope of the delta
towards the east which is slighily less than 1:3,000, and it
would find its way info the Hsi Ho almost completely desilted.
But gradually it is bound to ereate a grade and course for
itself which again would make the silt problem seriong for
the Hai Ho. By sneh time, however, if is likely that the river
would be ready to take a northern route the delfa, again
discharging into the Pei Yun Ho, and leaving dry for a while
the southern route and outlet. After a while it would come
baek.

The second way is to strengthen consideralily the south
dyke the whole way from Wang Ching T’0 to Tientsin
and foreing the water in the south eastern part of the delta
to seek an outlet into the Pei Yun Ho say at Chu Chia Tien
the same as it has at present. It should be no difficulty in
doing this as the delfa sldpes towards the north in this locality
its lowest part being just east of the Chu Chia Tien outlet.

As the delta gradually silts up in its eastern part it
will become increasingly important te giv the flood flow
another esecape besides the Pei Yun Ho. Flood beights are
slowly being raised in the eastern part of the delta due to the
siiting and it will very soon be necessary to raise the Pei
Yun Ho eastern dyke to avoid it being overtopped. The flood
in 1922 very nearly came flowing over this dyke in the DPei
Tsang region. Another flood of the same magnitude is
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almost sure to overtop and breach this dyke. The only logical
remedy is fo give the delta an increased outflow ecapacity by
excavating a channel eastward to the Chin Chung Ho with
control sluices on the Pei Yun Ho to cut off silit flow
towards the Hai Ho. If both of these measures are taken the
delta can be made to serve for a number of yaars to come
without the silt interfering with Tientsin or the Hai Ho.
The river should be left free to meander and deposit silt in
the delia as it pleased. Tientsin and Hai Ho wuld be protected
whichever ronte the Yung Ting Ho selected fo tike in the
delta.

Although it is not on ideal plan it seems nevertheless
that it is a reasonable course of procedure. It should be made

. perfectly clear that it is a make shift, femporary, arrangement,
but perhaps the cheapest and best which can be devised
under the present difficuit circumstances. It was proposed

;last year, but so far nothing has come of it.

The growth of the Yung Ying Ho delta should be
closely watched, Surveys of it should be made af intervals
of three to five jrears. Such survey should not take more
than two months to complete and cost no more than 7,060
dollars each time. It is highly important to Tientsin that
full information regarding the delta should be available as
much up to date as possible, (to be continuned)
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FOREIGN NEWS
. Last Obstacleto Pend Oreille Dam Is Removed In con-
nection with its plan to develop power on the Pend Oreille

.River in British Columbia, the West Koolenay Power & Light

Co. has finally decded to construct a single dam 400 ft. high.
Engineering examinations now nearing completion have convine-
ed the company that the big dam projectis feasible. The origi-
nal plan was for a two dam development. The last obstacle in
the way of the development has been removed by the action of
the Reeves-Macdonald Mining Co. in withdrawing its applica-
ion for power rights on the Pend Oreille. The Mining Compa-
ny is now applymg for power ri ights on the Salmon River:
tributary of the Pend O,rellle

The Wes{ Kootenay Company s dam will stand near
where the Pend Oreille empties intp the Columbia and will
impound ihe entire flow of the river back to the intermafional
boundary. The output will be about 300,000 hp., a large part
of which will be nsed by the Consohdated Mining & Smelling
Co. for its new fertilizer p]ant at Trail.

Large Irrigation Project Started in Texas Construe-
tion of one of the largest irpigation projects in Texas, involving
an expenditure of - 87,000,00{), for Wh,l@]l bonds have already been
issued and sold, is in progress near Fagle Pass, The area to
be irrigated adjoins the Rio Grande. The main cgnal intake
will be 40 miles above Eagle Pass and the water will be br rought
to lands situated adjacent to the town,

In addition to the reclamation of 60,000 acres of land,
the gravity flow of the canal will be used to generate electric
power. The bonds which have been issued provide for the
construction of a large hydro-electric plant which will be taken
over and operated by the Central Power & Light Co.

‘Works Starts on Large Hydro Plant in Ontario Work
has been started on the construction of a hydro-electric power
plant in the canyon of the Abitibi River about 65 miles north
of Cochrane, Ont. A gravity section concrete dam will be built




# B K I E:

B T e e )

across the canyon and will be flanked on each side of the valley
by earth -embankments extending back to higher land. The
power house will be built at the toe of the dam down in the
canyon. A head of 237 ft. is to be developed, and the power
house is being laid out to provide for five generators of 55,000
hp. capacity. Power is to be generated at 25 and 60 cycles,
the 25 cycle power to be sold under contract fo the Ontario in
Hydroelectric Iower Commission. Above the canyon site the
Abitibi River has a drainage area of 8400 square miles and
‘possible storage area of 420 square miles.

Survey Proposed of Site for New San (abriel Dam
Survey of a site 2 miles below the San Gabriel Canyon forks
for a 300-ft. rockfill dam with a flexible concrete face, as the
first of three dams planned for the cgnyon fo take the place
of the abandoned high dam project at the Farks site, has been
proposed to the Los Angeles County board of supervisors by
1. C. Eaton, chief engineer of the Los Angeles County Flood
Control District, He asked for an appropriation of $40,000.

The survey would involve sinking of large iest holes in
the Canyon bed and tunnels on the side of the proposed location,
The work, if anthorized by the board, wounld be done by contract.
The expense cannot be borne, under legal opinion, by the
unexpended balance of approximately $21,000,000 bond issue
voted for the high dam, '
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53| 0.14 | 0.23 | 0-41 | 0.60 | 0.77 | 0.98 | 1.14 | 1.33 | 1.49 | 1.66 | 1.86
54 10-14 | 0.23 | 0-41 | 0.50 | 076 { 0.94 1 1.22 | 1.30 | 1.47 | 1.64 | 1.80
55 10.14 | 0.92 ] 0-40 | 0-57 | 075 | 0.92 | 1.10 | 1.98 } 1.44 | 1.61 | 1.77
56 | 0.14 | 0.22 | 039 { 0.56 } 0.74 | 0.91 | 1.08 | 1-26 | 1.42 | 1.58 | 1.74
57(0.13 ] 0.22 | 0.39 | 0.56 } 0.73 | 0.89 | 1.06 | 1.23] 1,40 | 1.56 | 1.71
58 | 0413 | 0.22 | 0-38 { 0.55 | 0.71 | 0.88 | 1.04 | 1.21 | 1.38 | 1-53 | 163
59 |0.13 | 0.21 | 037 | 0.54 | 0s70 | 0.86 | 1.02 | 1.20 | 1-35 | 151 | 1.66
60 }0.13 } 0.91 | 0-37 | 0.53 { 0-69 | 0.85 | 1.01 | 118 | 1-33 | 1.49 | 1.64
61|0-13 | 0.21 | 0.36 | 0.52 | 0.68 | 0.84 | 1.00 | 1.16 | 131 | 1.46 | 1.61
62 |0.13 | 0.20| 0.36 | 0.52 | 0.67 | 0.83 | 0-98 | 1.14 | 1-30 | 1.44 | 1.58
63013 | 0.20|0.35 | 0-51 | 0.66 | 0.81 | 0.97} 1-12| 1.28 | 1,42 1.56
64 |0.13 | 0.20] 0.35 | 0.50 | 0+65 | 0.80 ] 095 { 1-10 | 1-26 | 1.40 | 1.54
65|0.12 | 0.20| 0.34 | 0.49 | 0.64 | 0.79 | 0.94 | 1.08 | 1.23 | 1.38 | 1-52
66 | 0.12 | 0.20 | 0.34 | 0.48 | 0.63 | 0-7g | 0.93 | 1.07 | 1.21 | 136 | 1.49
67)0.12]0.19| 0.3¢41 0.48 | 0.62 | 0.77 | 0.01 | 1.05| 1.20 | 1.34 ] 1.48
6810.12 | c.19} 0.33] 0.47 | 0.62 | 0-76 { 0.90 { 1.04 | 118 | 1.32 | 1.46
69{0.12 | 0.19}0.33 | 0.47 | 0.61 { 0.75 | 0.89 | 1-02 | 1.16 | 1.31 | 1,44
70| 012 | 019§ 032 | 0446 § 060 | 0.74 | 0+88 | 1.01 | 115 | 129 | 1.42
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