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Report to the Shanghai gemeral Chamber of commerce
on the Woosung — or the Hwangpu river
from Shanghai downward,

BY

JOH. DE RIJHKE,
Engineer to the Home Department Japan.

(Plate 2.)

COMMISSION.

~ § 1. Commission. — My commission to report on the condition
of the Woosung river is by virtue of a letter from the chairman
of the Shanghai General Chamber of Commerce, Mr. E. F.
Alford, dated Shanghai March the 30th 1897.

This letter instructs me:
Sy e et to make a report on the Bars and River,

,as set forth in the memorandum you enclose, based upon a
,new survey and investigation of the condition of the river,
,and showing what course it would be necessary to take to
,improve the water approaches to Shanghai by increasing
»the depth of water on the Bars and in the River.”

| S MEMORANDUM.

§ 2. Memorandum. — In the memorandum above referred

to and dated Tokyo March the 10th 1897, I say:
»INobody can, or will deny that the Settlement of Shanghai,

with all its property, trade and industry, depends on its
connection with the sea. It depends, wholly depends I should
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say, on the fairway through the Hwangpu including the mouth
of this river.

_Gradually but surely the Hwangpu ,verloopt”, i. e. its
power — the tide — is shrinking steadily year by year.

,Left to nature, and worse, and allowing corrosion of the
chores — one of the main causes of deterioration — to go
on uninterruptedly, as at present, there must come a time
that improvements of the stream, sufficient for deep seacraft,
will be no longer practicable.

_From all I heard and saw during my short visit, especially
in Capt. Bisbee’s office, I fear that such a time is not far
distant, and that by postponing improvements, for say another
dozen years, or more, the execution of a workplan would
be much more expensive — it would entail a great deal
more dredging — and be only effective to a through depth
sufficient for the passage of ships of a limited draught.

_That the river ,verloopt” and that its present condition
is threatening the very existence of Shanghai in the future,
is sure enough, but during my short visit — 20—27 Febr. —
I got the impression that this is not at all obvious to a
great many of those interested, for, how else can one account
for the fact that all kinds of business are still increasing,
that the value of property is still rising, that various kinds
of industry are still growing, and that shares are going up,
just as if nothing was to be apprehended.

,Even some of the prominent merchants who have a great
interest in the Shipping, are taking notice only of the depth
of water on the ,Woosung bar”, that is the place called
the innerbar below Gough island; when this depth is not
much less than it was four or five years ago, no apprehension,
they think, need be felt for the fature. Evidently they do
not see the effect of that split — reach of the river on the
other parts, viz. below at the outerbar (here another splitting
has set in) and in various places river upward.

JIn order to excite into action every one of those most
interested in the future of Shanghai, I consider it necessary
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for all to know the real state of the river, how the tidal
power is shrinking away steadily, and how this must go on f
at an increased rate if left alone.

To say this may appear as somewhat in my own interest,
nevertheless, and considering what is at stake, I declare it
expedient in the present stage to show the urgency of the
matter more clearly than has been done hitherto.

,This can be done by making a preliminary report based
on a new survey and investigations, so that the ,verloop”
or the process of wearing out of the tidal power, is shown

and duly proved in figures as well as in statements; or in
other words, the report must contain:

a. the present condition, and

b. the prospects in the future.
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,A new waterway to the sea, or to the Yangtse, outside
the river, as suggested by others, I will not discuss now
except to say that it does not seem practicable”.

i BT

Since my last investigation and having become much

more intimate with the river, the opinion I expressed above
is now in the main unaltered.

DATA FOR THIS REPORT.

§ 3. A, Previous reports,

1st A report upon the Woosung Bar by Mr. G. A. Escher ()
and myself in 1876.

A report upon the same by the Coast Inspector of the

Customs at Shanghai, Capt. Bisbee, dated Shanghai 1894.

With the latter report the first has been republished
as an appendix,

2d

e

34 A report on Woosungbar dredging operations in 1890,

(*) At present Hoofd Ingenieur van den Waterstaat for the Provinces
Friesland and Groningen in Netherland.
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by the Commissioner of Customs of Shanghai, Mr.
R. E. Bredon.

The Coast Inspector Capt. Bisbee is certainly more
familiar than any other person with the Lower Hwangpu,
or Woosung river, and therefore every statement made
in ‘his report must be considered to be most reliable.

In the first report of Mr. Escher and myself there

is much information still useful which need not be
repeated now.

B. Charts and Maps.
The English Admiralty Chart of the Woosung river

up to Shanghai, no. 1601, scale dated 1858

Q-
24700
with corrections up to 1872.

The same on a scale of dated 1889, with cor-

1
19400’
rections up to 1895.

A copy on cloth of the Military plan of the country
around Shanghai from surveys made in 1862/65 by

Lieut. Col. Gordon, scale, measured on the tracing,

101830 ° and received from the vice chairman ofthe

Ch. o. C. in August last.
A plan of the Woosung Innerbar, ship- and Junk chan-
nels, with soundings and cross-sections, made in 1873

by Messrs Hjousbery, Ruschenberger and Seabery,

scale -—1——
3648
This is a tracing from a tracing, and the latter
may have been also traced from other tracings on
cloth, all liable more or less to shrinkage.
Surveys, etc. kindly supplied to me by Coast Inspector
Capt. Bisbee, for the Ch. o. C.:
I. A tracing on cloth, evidently directly taken from
the original drawings on paper, of a plan of the
Woosung river from the mouth up to Blackpoint,



scale 6‘% with soundings made by Capt. Bisbee

and staff in 1893.
II. A Do Do of a plan of Shanghai harbour, scale

2—50—0-, with soundings made by the same in 1894.
III. A Do Do of the Woosung river from Pheasantpoint
up to the old Barmarks below Gough island, scale

5(%’ with new soundings made by the same in
May 1897.
IV. A Do Do of a new soundingmap by the same,

also made in May 1897, from Woosung Outer-
‘ 1
bar up to Pheasantpoint, scale 000"
V. A Do Do of a triangulation net of the Woosung-
; _ . 1
river from the mouth up to Blackpoint, scale o555

and dated May 1887, with annexed table of distan-
ces and angles.

VI. A Do Do of the South Channel of the Yangtse
Estuary from Paoshanpoint to Kintoan Lightship,
survey 1896/97, scale 3" to 1 Seamile.

VII. Tiderecords of May—July 1897 taken along the
lower river.

VIII. And further received from Capt. Bisbee’s office
on the 8th of Nov. last, two mounted tracings
of Capt. Bisbee’s survey of the river in 1887,
from the mouth to above Kiangnan Arsenal,

1
5000 The scale of these have much suf-
fered by shrinkage caused by the mounting.

scale

§ 5. Latest Changes apprehensive. — On examining the
new soundings made in May last at Woosung (ILI and IV),
and comparing them with those of older surveys, 1 found
that the changes during the last few years are considerable,
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and with the exception of the passage, i. e the depth of
that passage, over the innerbar, all for the worse.

On the survey map of 1887 Capt. Bisbee remarks in a note :

,The Woosung innerbar silts up during certain months
,of the year, and cuts away during others with considerable
,recularity. It is generally at its lowest level during the
_months of February, March, April and May, and the deposit
Jof silt causes it to rise from early in May until September,
,when it begins to cut away.”

The last soundings over the innerbar are made from the 1st
to the 15th of May last. Kvidently it was then about the
end of the cutting away season and the Bar at its lowest
level of the year.

§ 6. Reasons for postponing this report. — The river below
the old Barmarks including the mouth, having grown much
worse during the last few years, (*) I became more apppre-
hensive, also for the river higher up, and knowing Capt
Bisbee’s intention to continue the work of sounding up to
a distance above Blackpoint, I determined, in the interest of
the case in hand, to wait and not to finish this report until
I had seen all the soundingmaps.

§ 7. Capt. Bisbed's Surveys. — Asto Capt. Bisbee’s surveys
of the Woosung river, which are by far the most valuable
for comparision, I may refer to his report of 1894, page 3.
It is evident that these surveys are quite reliable

What I appreciate most is the triangulation mentioned
under V, § 4; it is really a key to all other surveys. For
instance, by the use of this triangulation, I enlarged the
1

. L
sounding-map of 1873 from the scale of == fto 57oo, and
this will be found more correct than the tracing — shrunk

out of scale — from which I took it.

(*) Found out after making different surveys drawn on different
scales to an equal scale.
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§ 8. My own observations. — Further data for this report
are my own observations — surveys in another sense — and
the making myself more intimate with the river during my
stay at Shanghai from May the 25th to July the 10th in
this year.

I had been enabled to do this having a two months leave
of absence kindly granted to me for this purpose by the
Minister of the Home Dept. of Japan.

Of these two months, 14 days I had to spend in the
voyage from Tokyo and back, 9 days I spent in inspecting
the river and some of the subsidiary creeks, with a part
of the Grand canal, above Shanghai, 18 days I occupied in
surveying in boats along the river below Shanghai, and 19,
including some very windy days, I passed in the city of
Shanghai. _

A longer time, say four or five instead of two months
only, would have been much better for examining and
making myself familiarized with a tidal river and basin like
this ; however, for this preliminary report, which, of course,
cannot include detailed plans of improvement, it may for
the present answer the purpose

.
TipE w\tmm.

-

§ 9. Rising and falling. ~—\The Hwangpu as a navigable
river owes its very existence to the rising and falling of the
waterlevel at its mouth; without this it would be a mere
draincourse of rainwater from the lagoons and surrounding
district, perhaps of not much more than from 200 to 300 ft
wide with a through depth of some 3 or 4 ft.

Compared with many other places elsewhere the tides are
generally very regular twice a day.

A great many years ago the vertical rising and falling of
the stream at the river’s mouth must have been considerably
greater than found now, and never smaller. It seems to me,
however, that since the mouth is in its present situation
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at Woosung, the periodical decrease cannot amount to much,
probably not more than a small fraction of an inch in a dozen
years (*). _

The process of the tide growing smaller in course of time,
is much more felt riverupward, and gradually more at a
greater distance from the mouth.

There has been a time when the daily rise of tide, say
in the ,Ta” — or great lagoon (f), which once extended
from the hills to Shanghai — must have been on an average
more than 6 ft; at present the tide in the mnearest, or Sitai
lagoon is not very perceptible, even during Springtides, and
I have reason to think, in course of dying out altogether.
~ The decrease of the tide in places river upward is mainly
coused by a matural process of landmaking with silt coming
down the Yangtse Kiang. The always very muddy and silt
laden stream running up and down the Hwangpu is Yangtse-
water. Compared with riverwater generally, that drained by
the Hwangpu itself and from the Lagoons is exceptionally
clear; to some degree it is the scavenger of the Shanghai
harbour. - |

(*) Much to my regret I have failed thus far in finding any old
geographical records concerning the river, but it appears to me that
the present site of the mouth at Woosung is not of recent dale; it
may have been there since centuries. The inflow and outflow of the
water to and from the Hwangpu district may have been once much
lower down the Yangtse Estuary and gradually have shifted upward
by wave action to the present comparatively sheltered situation. In
that case, and supposing one mouth only, it is apparent that this
mouth would have shifted farther upward, but that this was prevented
by some shoreworks commenced long ago at Woosung, probably in
the interest of Shanghai and Soochow.

Pheasantpoint may be called the tailend of Pootung Peninsula, which
all the way from Hangchow, at least from Yangtse cape, looks like
an old «nehrung» enclosing a once great «haft». The tendency ot
this tail to extend farther and farther out ard the shore opposite to
recede, is one of the striking features of the lower river, and of great
importance in the present report.

(1). Not Lakes as found in foreign maps.
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Besides by this natural process, the peoplé living a,lpn'gl*
the Hwangpu and its tributary creeks have done much in
aiding nature to kill tidal action. This has not only been
done bij Chinese countrypeople in the upperparts, but, what
is far worse also in the lower — or Woosung river at and
below Shanghai, where neglect to preserve the section, 14 miles
long, is a matter of life and death to the great and mighty
emporium of trade, Shanghai.

§ 10. Rise of tide at Woosung. — In Capt. Bishee’s report
I find:
Mean annual of extreme high springs 10.03 fi range. 3.3
5 5 » 5 low neaps 445, 5
-, of all tides during six years e
This is at Signal Station 2 miles above the mouth.

H

’Nl\ ‘:--*

.!7

At the mouth the mean range of all tides is stated as 7.53 ft. 2rad

§ 11. Diminution of the range from-the mouth wpward. —
From simultaneous readings taken in daytime at every 10
minutes from May the 25th to July the 10th of this year,
I find the range diminishing as follows:

From the mouth (Lighthouse) to Signal (2 miles), 0.105 ft.
Taiking(4 , ),0.30

n ” ” " Ka,jow (51/2 ” )1 0.36

The inner- or ship channel bar is between Signal and
Taiking.

At Shanghai, 14 miles from the mouth, the mean range,
all of day-tides (Capt. Bisbee’s report) is 6.08 ft. or 1.45 ft.-
less than at the mouth.

At Minghong, 37 miles from the mouth, I observed a rise
of tide of 3.20 ft. whilst on that day — 13th June — the
rise at the mouth was 6.50 ft. or about twice as much.

At Tucksing, 46 miles from the mouth, the rise on the
same day was 2.90 ft. or 3.6 ft. less.

At a little distance above Cheeking, say 67 miles from
Woosung, the rise of tide on the 12th June 1.26 ft. or 5.24 ft.

n » n 7
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less than at the mouth. This was in a creek of about 300 ft.
width. At the same distance from Woosung as Cheeking,
but in another direction and in a larger course leading to
Si Tai lagoon, the rise of tide must have been more, perhaps
much over 2 ft. on that day. |

At Kashing, 99 miles from Woosung, I was told by
a customs officer stationed there, that springtides are some-
times felt in the Grand Canal near the town.

During some more of such observations I made in other
places above Shanghai, there was then too much wind to
render them worth recording.

§ 12. Difference in time of high tide. — Capt. Bisbee ob--
served that the time of highwater is about 50 minutes later
at Shanghai than at Woosung.

Higher riverupward I found 12/13 June 1897 :

At Minghong 1 h.-30 m. later than at Woosung.

» Lucksing 2h.-30m. R =
» Cheeking 3 h.-40m. ety S

§ 13. Duration of the rising and falling. — In the records
of the gauge at Woosung-signal-station from May the 25th.
to the 10th. July last — all daytime readings — I find as
the average of 42 tides:

That the rising of the water from low to high tide took
3 hours and 40 min. and the falling from high to low water
took 6 hours and 50 min. _

That the low water level lasted on an average about 30
minutes and the high waterlevel about 35 minutes (*) ; during
neaps the H. W. level sometimes lasts more than an hour.

As a fair example of a springtide may be mentioned that
of the 16th of June when there was but little wind, and which
shows :

(*) The average time of a full tide is 12h.-25m .-15s. ; the nighttides
thus must have lasted longer than the day tides.
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From 9.40 to 10 AM. lowest level 2.80ft. -+ zero, 20 min.
, 10.—AM to1.10PM. rising to 10.50 ft. + ,, 3h-10m.
5100 , 1.30 , highest Jevel d°. 20 min.
From 10.40 to 11.50 AM. the water rose from 4.3 to 8.5 ft. +
zero; or 4.2 ft. in 70 minutes. During the following ebbtide
that afternoon the greatest fall was 2.0 ft. from 3.50 to 5 PM.,
also in 70 minutes. |
I observed that usually the greatest rise per hour is below
half tide, whilst the greatest fall of the water is above and
below half tide.
On the 25th. of May last fhere was a neaptide with hardly
any wind. Of this the signalstation-gaugereadings give :

From 7.— to 7.40 AM. highest level. . . 9.0 ft. 4 zero,
, 3.10 , 350 PM. lowest Fae L D R
Falling in 7 hours and 30 min . . . . .. 5.5 ft.
Greatest fall 0.8 ft. in one hour,
- L O e

Al the time from 6 to 8.20 that morning the variation in
height of the waterlevel was only 0.4 ft., and [ observed
no current

§ 14. Flowing and Ebbing at Woosung. — The rising and
falling of the water causes a flowing and ebbing, that is flood
and ebbeurrents.

Restraining the latter in any way always causes a decrease
in the former, and the result is silting.

On the surveymap of 1887 I find a note of Capt. Bishee
which says:

,The tides are much influenced by the wind ; the flood
,making sooner, rising higher, and running longer than usual
_with the wind fresh between N. E. & E., whilst with the
,wind strong from N. to N.W. and W. the opposite is the
,case in each of these respects, the ebb running longer and
,the water falling lower.

,During springtides the ebb begins to run at Woosung
,from an hour and a half to two hours after highwater, and
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,during neaptides from an hour and three quarters to two
nhours and a half after highwater. The flood commences to
prun during springs from twenty to forty minutes after
olow water, and during neaps from an hour to an hour
pand a half after low water. The tides set up, and down,
palong both banks of the river respectively, before the flood
,0r ebb begins to run in midchannel.”

From my own observations of last summer and those
compared with the gaugereadings at Woosung, I find as
averages:

That the time of still water, both at high and low tide
is very short, say from 5 to 15 mins,

That always the ebbeurrents are still running on when
the rise of the tide has already commenced ; and flood currents
still running on after the waterlevel has commenced falling.

That ebbeurrents commence to flow about one hour later
than the falling of the waterlevel, the fall then being
about 0.6 ft.

That floodcurrents commence to flow 50 minutes later
than the rising of the water, the rise being about 1.0 ft.

That slow currents, of say 2 ft. p s. and less, slack water
included, last at high tide about 2 hours and 20 minutes,
and at low tide 1 hour and 20 minutes

For a tidal river like the Hwangpu, (*) with a basin
almost entirely of very level alluvial plains and discharging
but little water from its own sources, it is quite natural that
flood and ebbcurrents commence flowing so long after the
lowest and highest waterlevels. To explain this further is not
necessary, as it does not bear particularly on the question
under report.

§ 15. Flowing and ebbing riverupward. — At Minghong
13 June 1897.

(*) More than a river in the usual sense, it is a system ol creeks,
Yangtsedelta creeks, comsing through their own deposits.
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9.10
9.20
9.30
9.32
9.38
9.40
9.46
9.56

10 11

10.45

11.—
11.30

12.—
12.30

12.45
1.—

1.30 P.M. fall 0.52 ft.;

15

Hardly any wind.
8.47 A.M. Lowest water; Ebb still running full strength.

, rise 0.04 ft.
5 RS 4 [ S
5 17 1
w008 5
3 o TR
ot AL B0
A M. rise 1.40 ft.
- e ]
p L gy OO
. 2.00: 3

A little wind from S.
A.M. rise 3.00 ft.

The same.
Ebb still running full strength.
The same.
Ebbecurrent slower.
¥ very slow.
No current.
The same.
Floodcurrent sets in.
5 getting stronger.
” full strength.

Floodeurrent full strength.

Rainy, and the wind becoming fresh from S.

A.M. rise 3.10 ft.;

b ” 3'20 n

Floodcurrent the same.
The same.

‘Waterlevel at its highest.

Noon fall 005 ft.;

Py 015,

Less wind.
P M. fall 0.20 ft.
5 W 4 e

upcurrent not any weaker.
The same.

The same.
upeurrent slower.

Very little wind.

upcurrent very slow.

About 5 mins. later ebbing commenced slowly.

Thus at Minghong, where the stream is wide and from
3 to 6 fathoms deep, and in a most excellent condition, the
rising of the water lasted two hours and three quarters
(31/, h. at Woosung that day), whilst the current upwards,
commencing an hour later, lasted three hours and three

quarters.
At Tucksing, where the stream is also wide and deep, I

observed during the night of 12/13 June, the wind being fresh
riverupward, a floodtide by which the water rose 2.90 ft. in
three hours and a half (from 9 P.M. to 12.30 A.M.).
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The current upward began soon after low water, ran strong
for about an hour, after that slower, and lasted a little longer
than three hours

At Cheeking 12 June.

The watercourse here is contracted to a creek some 300 ft.
wide.

At 10.10 A. M., whilst the stream was still ebbing slowly
(from 0.5 to 0.6 ft. vel. p. s.), all of a sudden I met on
the way down with a floodtide coming up racing as if it
were a little mascaret or bore,

This was a sure indication that a little distance farther
down there must be a much wider course which I found to
be the main course of the Hwangpu leading to the ,Si Tai”.

Some minutes later after the ripple upward had passed, the
rise of the water was 0.4 ft.; at 11 A. M. the rise was 1.0 ft.
and the floodcurrent still from 2 to 2.5 ft. p.s.; at 11.55 the
floodcurrent decreased to 1.9 ft. p. s ; at 12.50 P.M. the
rise was 1.26 ft.; at 1 P.M. there was no further rise and
no stream. |

These observations taken on my way downward from the
Grand canal, few and imperfect as they are, give at least
some idea of the tide action river upward; and as the tide
action there must effect that in the lower river, it is of
the greatest importance to Shanghai; therefore I recommend
the making of more extended observations (at the same time
the measuring of the velocity of the currents) as far as the
tide runs up alorg the different courses. At Minghong,
Tucksing, and at two or three other places higher up,
tidegauges cannot he placed too soon.

§ 16. Selfregistering tidegauges. — At Woosung and also
at Shanghai there ought to be placed selfregistering tidegauges,
such as there are in many streams of Europe, at least in
Holland. Once a day a sheet of paper is taken out of the
instrament having on it a record marked for every minute
of the 24 hours.
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L. W. LEVEL.

§ 17. The adopted L. W. of the lowerriver. — The water-
level — in reality an incline — to which the soundings in
the lowerriver are reduced (*) is taken very low.

The zero of the gauges at Woosung and Shanghai, and now
and then the temporary ones between, are all set to the
same level.

Capt. Bisbee says — in his report page 4 — that ,it is
the lowest level to which the tide had been seen to fall”;
this may mean during many years.

When at Woosung, the harbormaster Mr. Gardelin told
me that in his time — he had been there 16 months last
June — the lowest ebb observed at Signal station was 3
inches + zero; this was on the 26th Dec. 1896, 2 days after
full moon, with a wind from W.N.W. of a force of 5 and 6.

Capt. Bisbee gives for the period of six years 1888—’93:
Mean low water of all tides, Signal gauge 2.76 ft. —+ zero

% » » ,,sp1ings.....187,,—l—,,
Extreme lowest springs. . . IR0 AT

Usually there is thus a depth of at least 2 ft. more water
than indicated on the charts.

§ 18. The L. W. taken very low. — Such an extremely
low L. W. as adopted has the advantage that navigators
consulting " the charts are never disappointed; on the other
hand a watersurface of say some 3 ft. higher as reference
for taking soundings, sections, etc. would be more convenient
and also better; more convenient because this level is seen
daily, and better because longitudinally the waterline at 3 ft.
-+ zero must be much more regular as being so much
farther away from the many irregularities of the bottom.

§ 19. Levelings and Benchmarks, — A leveling has been
made between the gauges at Woosung and Shanghai. The

“(") I believe the soundings in all the Charts mentioned in § 4
are reduced to this level.




































































































































