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etc. during the year. Because no annual records have been taken
for the above either in the River Gonservancy or Bureau of
Irrigation in Shensi.

Well, may I say in conclusion that’ I believe that more
experienced enginecer will offer a far better plan and project
regarding the problem, and I shall be glad to hear in fure.
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It will not only be able to increase the amount of income but will
convert the soils into more fertile ones or even change dry places
into paddy-fields.

After the reopening of the canal and the distri-bution of
irrigation F dare say, twice as much will be produced as the
incomme now yielded.

Now assume that each Mu of land is able to produce an
increased of one dollar, then the annual extra income is equal to
5,000 X100=$§ 500,000.00 Addording to the figures for the cost
of canal construction and the irrigation scheme it would cost
‘about $1,60 per Mu. ‘T'he project will pay for itself within two
years, and every succeding year yields an interest of 100 per
cent. How big an ncome it is! Many thingslike this Chinese
do not undertake.

In foreign countries, people are always trying to get an
increased benefit out of nature, such as irrigation brings, and are
always séeking improvements. They value the land and water.
Many earth canels are lined with cement mortor so as to prevent
Jose by seepage.

Land in China is so cheap, existing silent in desert condition!
Water is so abundant pouring steadily into the sea! what a
coptrast between their present and potential vaiues! As an
illustration the fact that the irrigation for 5,000 Ching of land
from Tzin Ho, mentioned above would use only 1/15 of the
water of the river will verify that statement.

This is my brief report and proposal for the Tzin Canal.
But there is still much data which I can not find out, such as,
temperature, rainfall. wind force, water level of the Tzin Ho,
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Adwvantages of Tsin Canal.

At present all the fields are dependent upon the rainfall,

most of them are bare turned into desert 6wing to the lTack of
water. ' Thus the land beyond the reach of the laterpls of the

canal, costs no more than $10 dollars per Mu, whereas -that

nearly costs about $100.00 per Mu. But now there are only

small portions of such valuable land.

Name of crops.

Millet,

Green bean
Rice.

Canary seed
Yellow bean etc.
Pearl Barley.
Buckwheat
Barley

Rye

Cotton

Tall Indigo
Small indigo
Vegetable seed.
Garden pea.
Garlic 2

Yield tou
per Mu (tou
10.350 Liters)
10
6
20
6
5
7
5
10
7
40 catties.
155 catties.
200 calties.
5 tou.
4 tou.
22.000 bulbs

Cost per unit
dollars.

0.45
0.50
1.20
0.60
0.45
0.60
0.50
.45
0.70
0.20
0.I5
0.20
0.70
0.50
0.20

per hundred.

Income per
Mu. dollars.

4.50
3.00
24.00
3.60
2.26
420
2.50
4,50
4.90
10.00
23.25
40.00
3.50
2.00

44.00

The above table shows the yield and cost of crops in good

seasons any person will believe that a better result can he
" obtained if the irrigation provides them a continuoys saturation.
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them all through the year, I propose to make the side slope at I
1/2 to oneta least, and the grade at I in 10,000 at most.

There is a piece of land about 600 Ching between Ya Yu
Ho and Tzin Pei Tzu from Liu Hai village ¥ # # to San
Yuan city, 4 ft. higher than the edge of the canal.

If the source of water can be made 6 ft. higher, then a new
canal a about 5o 1i from the northeast of Liu Hai to southea-st
of San Yuan city can be dug on the ridge of the field (shown on
sketch), and some other canals may be lengthened as far as the
gravity water can reach.

The estimates for the new canals and mimproving the present

ones are now computed approximately as follows:—

Name of Average : Cost per
work, Cross Sec. Length. Kind of work Tin. foob Total Cost.

Improving 21 8¢’, 360,000’ Earth work 11 cents.  $39,600.00

Canals. excavation to

form levees.
New canals. 114 Sq’. 180,000” —do— 57 cents.  $102,600.00
2 5 ft.-Span” 80 places.  used old $1,200 each., 386,000.00
Stene Arch materials, ,
RBridge.
6 lockB..eeraesn srvones enereuntireressan sreres Stone $3,000 each. 18,000.00

Masonary

Total cost $186,2000.00

The total length of the laterals which I have calculated as
'to be dug by the natives themselves according to their need would
amount to 40,000 li. when the water is well distributed the field
will become so thoroughly saturated that many of them will be
turned into paddies. In that the income of each Mu will, I dare
say, be 5 or 6 times as much as before,



15
Since 2 problems have been studied, their different advant-
ages will be evident from the following tables :—
Comparison of 2 Inlets from Tzin Ho

Tunnel Inlet Pening Inlet.  Defference

Cost. $1,153,00000 $620,500.00  $532,500.00
Time. 2 years. 6 months. 2 1 Years.
Duration 10 7 30 %
Annual 2 3 1/3 less.
Repairing.
Elevation of 1,626,291 1,573,12° 53.17
Water
Expamination Hard Easy Tunnel is even
higher but unuse-
ful & take trouble
to examine its
way.
Expenditure of 3 2 1/3 less
Annual repairtng expensive.

Although each has its own benefit, {he opening of a canal
inlet is cheaper and easier to be carried on. So I recommend
this way. It will be permanent if there is a Bureau of Canal
Mairitenance and irrigation Management established as soon as
it is constructed.

After the inlet for Tzin Canal has been made in good order,
all the canals, main and branches ought to De widened and
improved with better side slope and grade of their beds. Because.
for the construction of the irrigation canal, the need of the
bigger side-slopé and smaller bottom grade, is most important.

At present, the sides of old canals are steep and the grades
are irrigular. ¥ The people have to take time and trouble to repair
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it. Thisweuld mean doing away with the old canal and building
up a new one.

A dam for raising .up the water level must be built across
Tzin Ho at the entrance, also a lock below jhe entrance and a
saluice near Ya Hu Chiao are recjuired, *to serve either to
discharge the water when a flood comes or to clear.the silf from
the bottom at particular times. After the canal has been so
improved I venture to say that the benefit of irrigation for the
land is just as much as a‘tunne] could accomplish.

For reference I make the following Rough estimate of the
cost.

Estimate for the Improvement of Canal Entrance.

Name of Kind of Cost per
work. Cross Sec,  Length. Material uged Lin. fgot. Total Cost.
Retaining 140 Sq’ 6,000’ Cement Con. $70,00  $420,000.00
wall. & rubble
Masonary
Themes 4 Iplaces for Stone & At $800.0D 3,200.00
discharging coement.
mountain
water.
Dam 80 Sg’ 300" Cement Con. $150.00 45,000.00
Stone
Machinary
Lock. 241 Sq’ 30" Stone $150.00 4,500.00
Machinary
Cleaning  Shape Time, and 4 Times 18,000.90
pit according to cement Con.  locks.
land.
Explogives & 100 Sg’ 4,0000 By gun powder $10.00 40,000.00
rock eut, & Rand work,
Canal Bed. 10 8¢’ 6,000' Cement 8.00 48,000.00
concrete,
Simplo Machines & Bquipments e s serssres cescasens sssenssnsanssns 50,000,00]
Engineering Organization for 5 MOnthS wuvvsrsees sorcor cossseonsess svaree_10,000,00

Total cost, $628,700.00
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Name of Kind ol Cost per
work. Cross Sec. Lenghth. Material used  Lin, fgot. Total cost.
New canal, 700 Sq. 8,500° HEarth Excav- 6.00 § 51,000.00

ation

2 Reseroirs 1000 8¢’ 40’ deep Lime mortor  200.00 16,000.00
stone nasorary

Retaining 120 8¢’. 3007 Cement Con-  200.00 60,000.00

Wall for crete.

entrance.

Dam for 80 8q’. 2007 Cement & Ruble  150.00 30.000.00

entrance. masonary.

Right of 150 Mu. At 340.00  coer cirseneenns 6,000.00

Eands.

Simple Machines and Equipments.......coves cosnenes teressaneres eares sanroe 50,000.00

Engineering organization for 3 Fears.....cmeermsecinsseressssarene 60,080.00
Total cost $1,154.000.00

2. After studying the history of Tzin canal, it is well
known that the canal had been altered and improved year by
year. Now the canal from the entrance to Ya Hn Chiao is
about 6,600 ft. long; its everage width'is 6 ft. its bottom is
uneven, in many cases the lower parts being actually higher than
places further up the canal giving a wave-like formation. In
such condition it is not only insufficient to contain a biggér
amount of water, byt it easily catches the silt as the ancient
people said. The formation along the side of the mountain
consists largely of blocks of granite and ignite rocks. ‘This was
why a 3-li stretch of small canal cut by hand tools occupied a
period of 17 years.

Improving the entrance and building a new and larger canal
instead of the old one, I propose, a part of old stone canal from
the entrance to Ya Hu Chiao ought to be blasted and levelled into
a so good grade for the new bottom; then the rock on the
mountain side cut as to ‘be one side of the new canal apd 2
retaining wall built on the side toward to the river to be side of
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Point. Elevation in Metre. Situation.
T. 506.48 Bank of Tzin Ho.
U. 477.06 H. F. water level.
V. 468.35 Annual flood. level.
w. 479.63 Centre of entrance..
X. 477-34 Bed of T-zin Ho.
Y. 476.64 Water level.
Z 487.30 Top of rock between river
and canal.

If it is desired to open tunnel, it can be regarded as a
method of creasing the area of irrigation but simply would be
changing to a different entrance for the canal instead of the old
one. Because the old canal goes almost along the edge of the
plateau at the highest situation possible so that no new canal
could be located higher unless one could be made on the top of
the plateau.

This discussion leads to conclusion that either Tiao Er
Chui or Miao Er Ling for the new canal is of no advantage.
So the consideration and study may be commenced for improving
the entrance of the canal.

How let me try to estimate how much is the cost of a tunnel,
if it was made from A to H. and a cutting from H to J.
connecting to the old course of canal at the routh of Mu Si
Wan. 1 calculate as follows.

Estimate of Miao Er Ling Tununeling
Kind of

N:’;f;':f Cross 8ec.  Lenghth, Mlaigizéial— L?gftfggg. Total cost.
Tunnel. 100 Sq. 8,000 Cement con- 311000 $880,000.00

crete Dbricks &
woaods.
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a careful comparison of from A. to G and'G. to P. It is fotind

that the point F is 141.79 ft. higher than point B and 96,63 ft.

higher. than G; the elevation of A is nearly on the same level

with that of Mu Si Wan Village.

Therefore, the canal could

not possibly be opened on the top of plateau, even near the edge

of it.

Herewith a list of evelation shown below for reference,

(the datum=-y500 Metre, or 1640 it.)

Point. Elevation in Metre,
Al 500.00
B. 493-32
C. 495.82
D. 758.79
E. 851.46
F. 636.55
G. 607.09
H. 537-47
I 496.69
J. 420.50
K. g11.69
L. 498.69
M 484.87
N. 481.72
O. 483.17
P. 464.95
Q. 460.47
R. 462,97

w

488.46

Situation.

Side of Tzin Ho.
River bed.

Water level.

Cap of Mountain,

Cap of Mountain.
Mouth of valley.

Top of plateau.

Near edge of plateau.
Flat field.

Bed of earth canal.
Lower edge of plateau.
Ground level.

T'op of Chao Chia bridge.
Bottom of canal.
Water level. of canal.
Side of Tzin Ho.
River bed.

Water level.

Top of stone level,
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1. In the-time of Wan Li (1581 A.D.) Ming Dynasty,
the Sen Yuan Magistrate Wang Si Yin E B E} Propsed to cut
thru Tiao Er Chui, (the south of Lung Shan) for another
entrance into the canal in order to let in the water of Tzin Ho,
angl also collect the water from the springs.

It was discussed and objected to by Mr. Yuan Hwa Chung
# 4k s the Magistrate of Tzin Yang Hsien. On the ground
that the stone canal was too small. Its capacity is not sufficient
for the spring water be said. How can it spare additional space
for the water of Tzin Ho? Its. result will be the same as that
of “Kuang Fui Tzu” which was of no advantage but resulted in.
silt and damiage. He added that it might be better, if Tiao-er-
choi cut usihg another route separated from the upper part of
the old canal so as to avoid the gurgling of Tzin Ho which would
be a constant frouble.” This idea is quite right.

During the preseu’t years the people have suffered from
famine. Thingking of no way to help the farmers, the San
Yuan ge-ntry repeat the proposal and londly declaim for the
Miao-er-ling tunnel  instead of Tiao Er Chui; as the the
Miao-er-ling is a gap of Lung Shan, about 31 1i above Tiao Er
Chui. It is at a sharp turn of Tzin Ho, narrower than Tiao Er
Chui Many people assumed that point F is lower than point B,
and some said that anyhow point B.is higher than point G (see
sketch). It would be necessary to cut a stretch of tunnel A to
F. Then, from the tunnel there would be new canal to be madde
on the top- of plateau, from which an extraordinary area of land
might be brought within the circle of irrigation. But is it
possible? I have surveyed about 40 square Ii, including ail the
important related places near the entrasice of the canal. and madé
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Cub. ft. of water Water supply
Area of land needed. sufficient for.

5,000 Ching 1,500,000,000. 10 days.

To meet the requirement for this quantity of water there
must be an inlet with a cross section of 100 square ft. and an
available velocity of 2z % ft. per Sec. So I tabulate as follows,
Water disch- Allowance actya) water for

arged Cub. forsecpage & Irrigation Cub.
ft. per day. Evaporation I ¥er a5

Gross Velocity
Section per Sec.

100 Sq. ft. 2 L ft. 216,000,000. 30 % 151,900,000

To give the length and capacity of the canal best suited for
the uniform irrigation of the above mentioned area, the main and
branches are new adjusted as follows;

Length. Cross Section. c&iszts.
Main. 200 li. 360,000X160° 57,600,000
Branches. 2000 li. 3,600,000 X18" 64,800,000’
Laterals. 4000 1i. 72,000,000’ X1’ 72,000,000’
Total volume 194,400,000 Cub. ft

There is an amount of water 43,200,000 Cub. £t. or 1/5 of
the whole volume allowed for the factor of safety in the raiuny

season.
Study of Inlet from Tzin Ho for Irrigation Purposes.

There are two problems to be studied for the-irrigation
from Tzin Ho as follows :—

1, Buijlding Mia Er Ling tunnel.
2. Improving the entrance of the old canal.



. o, Longthof Water

Name of crops. Zé?d?;?; %‘Ig?‘e, e‘;i (.?;;rggg r;%t;itrse.-
Canary seed sth Moon 8th Moon 100 days. 7 Mu ft,
Yellow bean etc, 4th Moon gth Moon 140 days. 7 Mu ft.
Pear] Barley sth Moon 8th Moon 100 days. 8 Mu ft.
Buekwheat, 6th Moon gth Moon go days, 5 Mu ft.
Barley 8th Moon 4th Moon 250 days. 5 Mu ft,
Rye. 8th Moon 5th Moon 260 days. 5 Mu ft.
Cotton 3rd Moon 7th to oth 190 days. 8 Mu ft.
Tall indigo 8th Moon 5th Moon 250 days. 5 Mu ft.
Small indigo. 4th Moopn 6th Moon go days, 15 Mu ft.
Vegetable seed 6th Moon 4th Moon 3goo days, 5 Mu fi.
Garlic. 7th Moon 5th Moon 300 days. 16 Mu ft,
Garden Pea, gth Moon s5th Moon 230 days. § Mu ft.

With the. exception of rice, garlic, and small indigo which
need a big amount of water during the growing period: I take
millet as the base, as its growing period is about 150 days and it
requires a capacity of 8 Mu-ft. of water, i. e. every day wants a
1/2 Mu-inch ‘water supply or 5 Mu-ft. (I Mu-ft-one Mu of
land covered with one foot depth of Water) for every ten days.

This is an average of different crops.

Such being the case T figure that one Mu of Jand needs 3000
Cub. ft. of water or 1/2 Mu-ft. ex}ery 10 days, according to the
irrigable area. This shows a net quantity of I, 944,000,000
Cub. ft. of water supply required. ‘This praclically means using
not more than one fifteenth of the water of the water of Tzin Ho.

Now I develop the project for an area of 5,000 Ching
according to preceeding schem of the land that may be brought

under jrrigation, as follows:
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‘The average grade and data of the old canal is as follows —

I. Gross SECHOM.....ecsvevienerieecnrennsanssonncan 16 Sq. ft.
20 W P ettt e e g ft.
3 H. Rt i e 1.8 it
4o SlOPE.cereirrnerene et eeeertaerec e s e aenanenns oo37 it
5. Mean V...t eecceeeeeieecrisineaenenen 147 per Sec
6. Water discharged.......ccoveeeveiinnnnnnn. 22.4 Cub. ft.

per Sec. equals 1,935,360 Cub, ft. per day,

As each Ching requires a capacity of 2,000 Cub. ft. of
water, the old canal can irrigate atmost an area of 10 Ching per
day or 300 Ching per month.

Water Supply

The area of the g districts which are north of Tzin, Ho,
south of Ching Shui Ho (Ching Yu and Ya Yu Contained) east
of Chung Shan and west of Wei Ho is about 2,400 equare Ii.
Half of this area consists of plateaus cities, towns, villages etc.
So there remains about 500,000 Mu or 5,000 Ching of flat field
which is irsigable by gravity flowing. The soil there is mostly
fine yellow-clay. These fields will become more” fertile if they
have uniform moisture content through out the year.

By a careful ‘study of the following table showing the
relations of crops, an idea of the water supply can be gained.

Relations of Crops
Lenhth of Water

Growing require-
period, ments,

Time of  Time of

T, -
Name of crops. seeding Harvest.

Millet, 3rd Moon 8th Moon 130 days, 5 Mu ft,
Green bean grd Moon 7th to 8th 150 days. 8 Mu ft.
Rice. 4th Moon 8th Moon 150 days, 3 Mu-inches

daily.
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% 32 4R where the canal is divided into 3 branches, called San
Pei Tzu. The length of canal from Houng Kow to the
junction of San Pei Tzu is 56 i in all.

The south branch flows directly southwards to the city of
Tzin Yang Hsien % B 58 having a lengthe of 20 1li. The
middle branch separates eastwards 2o 1i to Peng Chen Cha
% & [ in the district of Kao Ling Hsien 5 B

In the time of thé Tang Dynasty ¥ &j 3rd year of Chang
Cheng & BE (823 A.D.), Magistrate Liu Jen Soo % 4= &
opened § sub-brancehes from ‘Peng Chen Cha, three of them are
at the north of city connected with Ching Shiu Ho F‘ﬁo?k 3% and
the other two at the south of city discharging to the Wei Ho.
"T'he total length of the five sub-branches is 205 Ii.

The north branch, 20 1i from Han Ti Chen makes a “V”
with Ya Yu Ho until they are very close fo each other and pass
thfu the city of San Yuan running paraliel. Beyon the city
on east, the canal runs only 20 li, But in ancient time it entered
the territory of Fu Ping Hsien % Z& §& where at present the
land becomes higher.

The total length of the canal now remaining is 320 H
altogether with its branches and sub-branches.

List of Irrigable Lands.

Name of Irrigable Now to be

District. lands.- irrigated Irrigated.
Tzin Yang 2,500 Ching. . 200 Ching. 2,100 Ching.
1i Cliuan 30 Ching. 10 Ching. 20 Ching.
San Yuan 1,500 Ching. =20 Ching. 1,480 Ching.
Kao Ling 1,200 Ching. zo Ching. 1,180 Ching.
Ling Tung go Ching. 5 Ching. 45 Ching.

Total. 5.080 Ching, 245 Ching! 4,825 Ching.
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5. By Rutter's method..................3067 ft. per Sec
5. Mean wetted peremitor........... erreenrianans 120 ft.
6. Mean Hydraulic radius.......o.e....... reeere 375 ft.
7. Quantity discharged........... 1800 Cub ft. per Sce.
8. Gravity water Contains Silf and '
Clay...co.cvueee Io to per cent.
9. Weight of water in 60°
Foooe. :...05 1b. approx per cub. ft.
10. H.F. W.L.is g1 ft. higher thah usual.
II. W.P.of H. F.W. Lo, 309 ft.
12. C. S ofiiiennieriennss do. i 11,912 Sq. ft.
13, Velotity of H. flood................. 1928 ft. per Sec.

Irrigation Area and Course of old Canal.

Fhe conal beginning from Hung Kow #: @ to Ya Hu
Chiao ¥F 40 & is rock cutting, 3 Ii long, from Ya Hu Chiao
to Chao Chia Chiao #8 #% % gravel and cutting one i long. and
from Chao Chia Chiao to Ma Tao Chiao clay cutting ;ﬂi long.
These stretches are along the mountain side and all are deep
cﬁttings unable to supply and irrigating benefit on either side. .

Beyond Ma 7Tao Chiao the irrigation commences from
Wong Yi Tao (the first lateral of the canal). The canal goes
down eastward, nearly parallel with the course of ‘I'zin Ho and
along the side of the platean.

After a length of 20 li, at the east of Shen Chiao-chen
i 3% 88 where the elevation is gradually reduced from high
land to flat, the canal turns to the north and skirting arround the
village of Chiao Chia Chien % % A} swings back up to the
village of Liu Hai Z] #F for a length of 16 Ii. 'The direction
of canal is again’ toward the east till it reaches Han Ti Chen
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cleared and its entrance connecting with T'zin Ho was intentionally
blocked up. ‘This was a plan to have the benetit of the spring
water for irrigation from the canal rather than that of Tzin Ho
" which will take trouble all the times. * In the 271h year of Kung
Shu 3% # (1901 AD.) Rev. Miur Dtncan intended to
distributed half of the famine telief fund from England to cover
the expense of clearing the canal and rebuilding a strong dam &
permanent dike for the canal in order to recover the original
benefit of the Tsin Pai Tsu section. But this was still not

successful (All important rivers, camals, eic. are shown.on the
sketches).

The Condition of Tzin Ho

The course of Tzin Ho runs down from Peng Tao Shan
B % iy and Wu Shan & i, Lung-tek Hsien & 48 % of
Kansu province  #§ and it flows down southeast via Pen-liang
Z5 ' 7% and Tzin Chow 7 M} until it enters into the Wei Ho
18 i at the south of Kao Ling Hsien. & B &, Shensi.

Its whole length is about 600 I, and the part between Hung
Kow # I (Tiav-er-chui) and the jun-ction of Wei Ho is
about'120 1.

The river bed is very uneven and rough being composed of
rocks and gravels mixed with clay. The grade both at one mile
a-bove and one mile below Houng Kow is 0.006 ft. Other data
is as follows,—

1. Mean width of river......ccovviecrininennns seeen7g it
2. Mean depth Of fIVer..cucuemermeerncmremseverncssons 6 it
3. Mean Cross Section........oveesserns reeeeed50 Sq. ft.
4. Mean Velocity by floating.........ceeeeeq ft. PET SEC,
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unreliable as the cultivated lands of these districts do not
constitute so vast; an area as that. This section is called Feng
Lee Tzu o3 @, in 5th year of Hsiang Ting, Tsin Dynaty
& B (1218 A.D.), there was an irrigation Bureau specially
established in charge of this canal. In the Dynasty of Yuan g,
first year of Chi Ta 38 & (1308 A.D.),a Censor named Wong
Tzu F 3¢ was ordered to repair the whole canal and cut
another entrance as the water at that time could not be collected
as before. The dimensjon of mew section which was called
Wong, Yu Szu Tzu F 4 $ Eis 510°X10'Xg It was so
located that still very little water flowing in to the canal.

The canal decade after decade shifted up higher and higher
till it was being closed at the narrowest part of the valley where
Tzin Ho rushes out from the mountains. During floods the
force of current became very strong against the junction of the
canal. For this reason in the time of the Tian Sun, Ming
Dynasty 83 %¥§ (1459 A.D.) Vicery Shiang Chung, ¥ &
reopened 2,000 ft. of 8 X20’ stone ditches and 4X4’-tunnels
which lasted' for a period of 17 years. T'he dimensions were too
small to contain the water of the Tzin Ho. This construction
proved fo be easily silted up or destroyed. The cost of its
dredging and repairing annually was more than the irringating
income that could be obtained. In the gth year of Sun T=i
W #, Ching Dynasty § 2§ (1652 A.D.), Magistrate Tsin
Han Ting £ 3 5 made a few openings for water to flow from
springs on the mountain side. It was thought that the amount
of spring water gathered in the canal, would be not less than
that of Tzin Ho which would flow in, Theréfore, in the 2nd
year of Chin Lung % [& (1737 AD.) the stons canal was
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land irrigated at that time. Though it had tired out a part of
people for the time being, but it made Kuang Chung B s very
rich for a long period. Therefore the canal is named “T'sin
Kuo Tzu”.

During a long period of the past, the canal was not taken
care of or repaired, so. that it had become nearly useless by the
time of the Hann 3 Dynasty (g5 B.C.) as the entrance of the
canal was getting higher than the river bed of Tzin Ho, and no
water could be let in toit. So his Honor Chao Pei Kung
# B % dug another stretch of canal above Tsin Kuo-tzu
#7 B JE and using various kinds of mixed materials as well as
rocks constructed a dam to raise the water level of Tzin Ho.
Meantime the canal only went as far as the Chih Chuan Ho
Z )} i (one of the Wei Ho branches). The land of districts
(4500 Ching) was irrigated, but the advantage was greatly
reduced, compared with that of Chin Dynasty; This section of-
canal is hereafter called “T'sin Pie Tzt

Afterwards this had to be repaired year by year, as the dam
did not last.

In the Sung Dynasty Z¢ 3 2nd year of Ta Kuan & #
(208 A.D.) the Emperor Hui Chung- £ ordered the
minister Chao Chuan # & to cut the rock at the base of
Taung Shan 8§ 1y to make a water way to form another inlet
into the old ome. The new stretch of canal was 3,141 ft. in
length, and 34 ft. in depth with 4 ft. of water. Also there wire
two locks on the side towards the river were built for discharging
when the canal was flooded. ‘This work had taken two years.
In that time the irrigation was distributed over 20,000 Ching of
land according to the records, but they have been proved



Shensi International Famine Relief Commission, Sian
Brief Report and Data for the Irrigation Problems
of
Tzin Canal Near Tiao Er Chui

Gentlemen :—

Betore I report to you gentlemen the irrigation and survery
of Tzin Canal & IE near Tiao-er-chui & B 8% (Tiao-er-chui
is the mouth of Hun Kow & I valley):itis Anecssary for me
first to state its geographical history, then relate its present
circumstances, and give the data connected therewith. This is
translated from Chinese Report from which, if reference, a more
detail éxplanatioﬁ can be informed.

History

In the time of the seven powers 4 [, (246 B.C.) the
king of Hann #% feared the strong power of Chin 2§ and sent
the irrigation Engineer T'sin Kuo #f B to Chin Shih Hwang
#% 45 & proposing to open some canals from Tzin Ho #
and other rivers for irrigation. It wasa hard work needing a
large number of labourers and a great deal of money to
complete. This was a method that Hann # devised to make
Chia 3 weak. The Chin Emperor accepted the proposal and
orjered Tsin Kuo to carry on his projects. The canal from
T'zin Ho is the biggest, connecting on its way with Ya Yu i #5,
Ching Yu % #, Cho Yu {§ %, and Wun Chuan {8 %5
rivers and finally with Lo Ho % 4§. It passed through the
lands of tep districts, - There was an area of 40,000 Ching of



REPORT OF TziN CANAL
THROUGH

FIVE DISTRICTS.

SHENS] PROVINCE.

BY

N. K. Woo. C. E.

MAR. 1923,



	目录
	缘起
	泾渠沿革之历史
	泾水河源与自身之现象
	泾渠流域
	今昔泾北水利比较表
	渭北地位与状况
	渭北土地与出产
	五谷生活表
	假定泾渠进口表
	水利与地亩分配表
	研究泾渠进口之计画
	假定地形高低要点表
	妙儿岭洞估价概算表
	改筑老渠口之计画
	开洞与改筑渠口之比较
	改筑渠线之研究
	泾渠之利益
	五谷生产价目表

