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1. HYDROLOGY

1.1 TForeward

Precipitation in the Republic of Korea concentrates almost enbirely in the
summer and approximately 70% of the annual precipitation occurs in the
4-month period from June through September. Besides the distinet seasonal
unbalance of rainfall in a year, the annual precipitation-in a wel year

is more than 5 times that of a dry year. TFloods are brought'by moﬁsobn

and typhoons, usually monscon rain produces bigger flood.

The annual precipitation for all of the Republic of Korea is about 1,200mm
on ah average. According to thé annual averaged isohyetal maps durlng a
period of 1963 through 1972 shown in the Hydrologic Annual Report the

reglonal dlstrlbutlon of ralnfall is as described below.

The areas whele pxec1p1tat10n 1s comparatlvely large are the upper part
of the Han River and the upper part of the Nam River, the southern tributary
-of the Nagdong River, at 1,300 to 1, SOO mm, whereas, the upper part of the

Nagdong River mainstream, the southern part of the South Han River, and the

oLy

castern side of the upper part of the Geum RlVeI have annual precipitation

of 1,000 to 1,200 mm, less than the average over the country.

Regarding the condition of the catchment area of projeét sites in terms

of forestation, it cannot be. said that vegetation is very thick as a whole
with the éxception of the upstream part of the Han River, while +the
topographies are génerally.those of basins surrounded by relatively low
mountéins between which genﬁle gradient rivers flow down,meéndefing in
complex'patternq In addition, cultivated lands have developed in the
mountalneous 1eg10n so that 1t may be considered that evapotransplratlon
from. paddies and Tields is comparatlvely high and coefflclents of runoff

are relatlvely low between 50 +to 60%

The present'hydrologic study was:made referring to these réinfall data
and. basin condltlons,_and examining the ex1st1ng data of numerous 1nvest1—
gatlons given in ”Report of Potential Hydro Power in Korea, “Rep01t on
Comprehen51ve Survey of Rlvers in -Korea" and others. The necessary

hydrologic data for plannlng, namely, 1nf10ws at project sites,. d931gn

flood discharges and flood hydrographs were - calculated
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Hydrologic Annual Report 1n_Korea.

In making this study, since the principal objectives of the investigation
were comparison studies of project sites and selection of the economic
order of priority, special consideration was given that there would not

be coniradictions or lack of uniformity between the project sites.

1.2 State of Hydrologic Observations

Rain gaging stations are provided at one to several places in the catch.

ment area of the project site and observations including those at automatic

water gaging stations have been continued for a relatively long period of
time. There are also gaging stations in the vicinities of practically all
of the project sites. However, the gaging.stations are mainly for
meaSuriﬁg water levels, and especially at upstream parts of rivers, dis—

charge ohservaltions are generally not being made.

The results of these observations are given in whole in Hydrologic Data in

Korea and Hydrologic Annual Report in Korea.

1.3 Inflows at Project Sites
1.3.1 Principle of Examination

0f the runoff data obtained for the project sites in. the present study,

those whiCh were available for all of the sites were the monthly inflow

. data by projecf site for.the JO~year period of 1963 through 1972 given in .

Report of Potential Hydro Power in Korea.

The annual average pre01p1tataons for the same perlod as that of the

annual average speecific runoffs were compared and studies were carried

~out taking into account the coeff101ents of runoff and basin conditions

during this period, in addition to which other runoff data were used as

reference.

The precipitations'used in the study=wefe the average #alues.obfained by
readlng the ralnfall amounts of the various 31tes outllnlng the approprlate

catchment areas on the annual 1sohyetal maps (1963 - 1972) given in the






1.3.2 Contents of Examinations

As indicated in Table 1.3.1, when examinations were made in accordance

with the above method, it was considered that modi fications would be required
Lo some extent for 13 sites, or approximately one half of the project sites.

The reasons are described briefly below.

(1) The runcff standard gaging station of Bamseonggol is Hwacheon in
.the Report of Potentidal Hydro-Power, but the catchment area of the Hwacheon
site is 4,145 kmZ and approximately 7 times_the'582.7 km? of the catchment
area of Bamseonggol. It would be thought generally the specific runoff
of the Bémseonggol site with the smaller catchment aréa could well be

larger.

The Bamseonggol site when compared with the Weolhak site is .at the same
longitude and only about 30 km apart in the direction of latitude, and
since it was thought.the basin conditions could not he especially different,
it was considered that adopting the Inje standard gaging station runoff

for the Weolhak group would be closer to actual.

{2) As a result of examination of part of the figures in the Réport

of Potential Hydro-Power, the standard gaging station runoff of Inje was

modified.

(3) A modification was made for Weolhak as rainfall there is less

than for the Inje group.

(4) The coefficient'of runoff for the Inje group is Slightly high
compared with other .sites, but this is not contradictory as topography is

more of a valley-shape cdmpared with others.

-{5) Cdmpariﬁg fhe Hongcheon and Ganhyeon sites, both'the catchment
‘areas and rainfall amcunts aré-similar,.and_since_their.rivérs are
_ d&jécent and flow down in roughly the'samefdiréqtiqné, and in considéraﬁion
of the relatidné with rainf@ll_ambunts énd specific‘fﬁnoffs of chef sites,

the Ganhyeon standard gaging station runoff was applied in this case.

{(6) Since not gﬁeat difference could be seen in particular when

éoﬁparing precipitatibns:and!sPecific runoffs of the Dalcheon'3£andafd

gaging station and other néighboring sites, the fighfes.given in the






Report of Potential Hydro-Power were adopted without alteration.

(7} The coefficient of runoff calculated in this study for Gujcol
(Dogam) is high compared with that of the adjacent Pyeongchang group.
Since there is mno reason which can be seen for the coefficient of runoff
to be high, the coefficient of runoff of Gujeol was modified based on the

rainfall ratio with Pyeongchang.

(8) Bonghwa, when compared with Imha, shows almost no difference
either in rainfall or catchment area, and therefore, it was decided that

in this study unification would be made with the reference runoff of Imha.

(9) The runoff of Chibo in the Report of Potential Hydro-Power uses
downstream Ilscongyo with a catchment area more than double as the standard
gaging station and it is thought that the runoff smaller than actual has
been calculated. Therefore, for this study the runoeff at the Imha sitle
was employed for the catchment areas of Bonghwa? Imha and Andong, and.the'
Ilseongyo standard gaging runoff was adopted only for the remaining catch-
ment area. The s?ecific runoff for this site was synthesized from the

catchment area ratio.

{10) For the Dogsan site the runoff of standard gaging station at

Sancheong was used without alteration while for Hamyang a modification

was made by rainfall ratio based on Dogsan.

(11) For Yongdam, Sutong and Myeongcheon in the Geum River catchment

" area, the standard gaging station runoffs for Yongdam, Sutong and Daccheung,

respectively, in the Report of Potential Hy&roaPowef.were pséd without
alteration. However; with regafd to Simcheon, even considefing théf it
is near the upstream afea of ‘the Nagdong River and rainfall tends to
decrease gradually in that:direction, the figure for the stahda:dzgaging
runoff in the Repbft of'Poienti@l de:b—Power'is extrémely small. Con-
sidered'from.the_conditiohs;of the_caﬁchmeht area théréfafe no factors’
recognizable_to_leéseh the runoff coefficient Comparéd with the Geum

River mainstréam:and a'modificatidn was made by réinfall ratio so that

‘the runoff éoéfficientsiwouid become roughly equal.

(12) Fer Jeokéedng,-éince;there vere little data and adequate exami-






nations could not be made, the siandard gagirg ruroff ir the Report of

Potential Hydro-Power was used without alteration.

(13) TFor Juam, a modification was made using a figure estimated

based on the records of existing Boseonggang.

1.4 Design Flood Discharge
1.4.1 Existing Data

The design flood dischafges of the sites sﬁbjécted to éomparjson studies
here have all been calrulated in the Report of Potentlal Hydro-Power and
other reports. These flgures are indicated in Table 1-4-1. The data
were divided.into specific runoffs and catchment areas which were entered
in a Creager's curve djagram and_fhe'data_were compared on bhe diagram

mainly by the C-value of the Cfeager Curve formula {(Fig. 1-4-1).

1.4.2 Comparison Studies

On Studyiﬁg Fig. l+4;1 the'Cavalﬁes.for 100 .years and 200 years return
period discharge specific runoifs in the Reporf of Poteniial Hydro—Power

are shown to be roughly between C = 47.5 and C 65 Slnce C—value has
conventlonally been taken to be between 30 and 100 in the Creager formula,
the range of the above figures falls between 25% and 50% of the conventional

30 - 100 range.

_However,'the_C—values-of Namgang, Soyanggang, baeéheoﬁg and others recehtly
completedlor'undér'construction are about between'BG and 100 (range. 80% -
100%),.Whilé in figures giveh in the Repoft of fotential HyﬂroQPoWef'

there are Some questlons such-as that SPElelC runoffs are greater at the
Geum R1ver thought to have less rainfall than at sites of the North Han

Rlver system thought to have_relatlvely more rainfall.

Regardlng the latter, exam1nat:ons of ralnfall chalacter1stlcs by reglon
were made from rainfall caglng stations data of i- day maximun and 2-day
‘max1mum ralnfalls which dlrectly affect dlschalge The results are glven'
in Table 1-4- 2 -1, and summarizing the table, the fo]low1ng claSS]flcatlons

;can ‘roughly be’ made based on quantlty of peak ralnfall
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'_chioﬁs with relatively 1erge discharge peaks: .
North Han River catchment area with Ganhyecon included, and

Dogsan catchment area.

Regions con31dered to have ordinary discharge peaks:
South Han River cdtchment aresa exceptlng Ganhyeon and Dalcheon,

and catchment area from Seumjin River to Hamyang.

Regions considered to have relatively small discharge peaks:
Nagdong River upstream area to adjacent Geum River and South

Han River south tributary Dalcheon catchment area.

The d951gn flood dlscharges as a result of the present study were calcu-

dated employing the Creager formula. and based on the above cla351flcat10ns

and the beforementioned existing C-values. In effect, C—value for 51tes

in regione of relatively large discharge peaks was taken to be 100, C—valﬁe
for sites in regions‘of'small discharge peaks was faken to be 86, and .
C—value for 51tes in 1ntermed1ate regions was taken to be 93, and the

respective calculatlons were made. The results are as given in Table

1-4-2-2.

These values are roughly equal to the 200 years return period discherges-
of floods of Namgang, Soyanggang and Daecheong used as references, and

therefore, may be said to correspond to 200 years return period dlscharges

~ 1.5 Examinations.of.Flood Hydrograph

In examination of flood hydrograph, those of 14 sites including presenf
preject'sites and neighboring_iocations for which calculations had already '
been made were analyzed for_discﬁarge—time coefficients utilizing the

techniques.of the Nakayasu unit diagram.

The types. of d1scharge time were classzfled from the dlschaxge~t1me co~

efflclents analyzed, and 4 forms of models were prepared

The: varlous progect 51tes were cla331fle& accurdlng to type of model:‘

.baklng 1nto account catchment area Condltlons (bhape,”catchment area size,

average gradlent of main river channel forestratlon, stratlgraphy, ebc. )

and past rainfall, and the discharge~time coefflclent'of each model was






calculated.

These discharge times were combined with the design flood discharges
calculated in the preceding subsection to prepare Simplified flood hydro-

graph, and flood discharge volumes were calculated from these'hydrograph.

Discharge times and flood discharge volumes are indicated in Table 1-5,

and simplified flood hydrograph in Fig. 1-5.
As an added note the symbols used in Table 1-5 are the following:

L : length of river channel (km)

ty = 0.4 + 0.058 L. : time from rainféll-péak to discharge peak,

i.e., lag in discharge
-Tl‘; time until discharge reaches peak

Ty @ Hime from discharge peak until decrease to 30% of maximum design

flood discharge, i.e., surface runoff time

4 time from discharge 30% of maximum'design flood discharge until -
decrease to 9%, i.e., intermediate flow time:

T4 : time from discharge 9% of maximum design flood discharge until

end, i.e., base~flow time '

Qmax : maximum design. flood discharge {m3/sec)

1

a Tl/tg_: discharge-time coefficient of Ty

o3
il

Té/tg : discharge-time coefficient of Ty

¢ = T3/tg : discharge-timé coefficient of Ty

£
il

T4/tg : discharge-time coefficient of Ty



TABLE 1-3-1 INFLOW AT ALL PRUJKCT SITES UNDiR PLANNING

PRECIPITATION : _ EXISTING DATA : ADJUSTED INFLOW

\ . CATCHMENT 1963-1972 YEAR MEAN REPORT OF POTEVTIAL NYDRO~ELECTRICITY IN . N
RIVER — STIE A amoay, DITTO CON-  KOREA 1963 - 1972 YEAR MEAN .. .. OTHER REFORT |
NAME NAME - ARE VERTED ANNUAL BITTO . DRAINAGE ANNUAL DITTO PR _ NN - -
' SPECIFIC DAT¥¥ON MEAN INFLOW SPECIFIC - RATIO  MMAN INFLOW SPECIRIC ORIGINAL DATUM - SPECIRIC DRAINAGE ANNUAL
_  prscisnop | STA - oW | INFLOY REPORT ~ STATION INFLOW RATIO  MEAN INPLOW
2 2 . . _ 2 _ 2 : : o -
(ko) (mm) (m’/sec/kn”) Qm?fﬁeC) (m’/sec/1m’) (%) (m°/sec) (m°/sec/lm’) A /sec/kn?) (#) (' /sec)
Han River _ : ' o o : - o o
_ Bamleonggol(upp ) ss2.7 ' - : o - - 0.0286 67 16.7
1-32 (down)  593.0 1,350  0.0428 _ Hwacheon  14.8 0.0249 58 _ : 0.0286 - 67 17.0
Hupyeong Eupp g 305.0 ; : ' _ : ' : 0.0286 66 8.7
: " - 351.9 o N ' . " aar : § . 0.0286 66 10.1
2-23 " (down) = 576.2 1,360  0.0431 | Inje 17.6 0.0303 70  (1922-1940) = 0.0254  Inje | pyje 0.0286 66 16.5
| Inje  {upp.) 1;043.3 . | | N (1912 $33§$A"592) . Report  0.0286 .. 67 29.8
3.22 " (down) 1,059.2 1,340  0.0425 32.4 0.0303 1 255 0.0210 S ' 0.0286 67 30.3
4-30 Weolhak 563.4 1,280  0.0406 _ T2 0.0303 75 (1917-1940) .’ H - 0.0280 - 69 15.8
5-A3 Hongcheon 1,473.0 ‘1,430  0,0453  Hongcheon 47.4 0.0322 7 34.7 0.0236 R?:er Ganhyeon 0.0287 = 63 42.3
11-A1l Dalcheon 1,348.0 1,220  0.0387  Dalcheon  33.4 0.0248 64 (19;§-;940) 0.0249 g%?#ﬁ Dalcheon °'0.0248 64 33.4
o S _ . _ - =) ; gpor e :
12-A2 Ganhyeon '1,180.0 1,420  0.0450  Ganhyeon - 33.9 0.0287 64 (19§;‘i94°) 0.0249  Ditto  Gamhyeon 0.0287 64 33.9
6-3 Gujeol _ 225.2 1,210 0.0384 Jeungseun 6.2 - 0.0276 T2 ' : Ditto Jeungseun 0.0264 62 '
_ (Dogam) '100.8. : _ . _ . =  0.0264 62 2.7
7-9  Pyeongchang 485.3 1,330  0.0422 130 0.0267 - 63 - 0.0267 63 13.0
8-10. Panun - '651.9 1,320 . .0.0419 17.4 0.0267 64 ' 0.0267 64 17.4
9-13 Suiw 1328.9 1,440  0.0457 | ‘YemEchang 4 4 0.0267 58 - Pye“3”“““30 0277 61 9.1.
10-12 Dogog _ 492.6 1,420  0.0450 | 13.2 0.0267 59. - 0.0277 62 13.7
Nagdong River o : : ‘ ' : . Bonh ' | -
13-35 Bonhwa - 1,105.0 1,020  0.0323  Andong ~ 17.7 - 0.0160 . 50 - 18.97 0.0172 Rgpﬂ:: — 0.0188 58 20.8
1443 Imha ©1,230.0 1,040  0.0330 . TImha 23.1 0.0188 . 57 - 22,1 0.0190 -.ggﬁi:“ga_ 0.0188 57T . 23.1
_ ' sin Sur- ' '
' : _ - ‘ : L : vey Report ' : o
15-36 Chibo o 4,550.0° 1,040 0.0330  Ilseungyo 64.2 0.0141 43 : o _ Ditto  Ilseungyo 0. 0170 - .50 Tt.4
: ' C _ o . ' _ o only ‘ o 1
_ Hamyang (upp.) 264.0 3 7 o o . _ ‘ S 5 0.0302- 68 8.0
16-51. M - {(down) 367.3 1,400 0.0444 Sangcheung 11.5 -10.0317. 71 - 10.1 0.0275. Ditto Sangcheongo 0302. - 68 111
17-53 Dogsan - 2310 1,550 0.0492 | - 7.3 ©0.0317 64 9.3 0.0403  Ditto S 0.0317 64 7.3
Geum River . : S : ' e ' S . : ’ .
18-62 Yongd - 01 0. : s : : (1?58:1972) o267 - Geum River S _ .
ong am 949.0 - 1,340 0:0431 _Yongdgm_ 24.0 07Q25§ 59 '25%0 0.0267 Basin . Yongdam 0.0256 - 56 24.3
= _ _ S : o _ L - L : :.(1958“19?2) .. .. Burvey Rep, . L
19-63 Sutong 1,526.0 1,310 - 0.0415  Stong 3.2 . 0.0244. 59 . 391 0.0256 Ditto  Stong 0.0244 59 37.2
20-64 Myoongcheon - 2,003.0 1,260 - 0.0400  Daecheong 47.7 . 0.0238 60 (1923“;?72) 0.0211  Ditto  Daecheong 0.0238 . 60 47.7
21-69 Simcheon 640.3 1,160  0.0368  Simcheon  10.9 0.0170 46 po ' Ditto  Simcheon 0.0229 62 14.7
Seumjin River 1 664-0 : : o _ S - o - ' ' L S .
. 22=TT Jeokseong (241 0) 1,390 0.0441 Jeckseong - 2.5 0.0246 56 o : fJeokseong 0.0246 °~ = 56 . 5.9
23-82 Juam - 1(?%2 g) 1,410 0.0447  Juam 32,2 0.0319 71 | | Juam. 0.0306 68 L 21.8
45T ' o SN
24~ . No.Z_Bosopngggng (182.0) 0.0306 . - 68 11.4
Remqus} (. ): residuary catchment area.






TABLE 1-4-1 EXISTING DATA OF DESIGN FLOOD

DESIGN FLOOD BY REPORT OF
POTENTIAL HYDRO-ELECTHI-

DESIGN. PLOCD BY
OTHER REPORTS

1,420

RIVER SITE CATCHMENT CITY IN XOREA _ . _
. o Y00-YEAR SPE- 200-YEAR SPE- : SPECI-
NAME NAME  AREA RETURN CIFIC RETURN CIPIC CATCHMENT DESIGN FIC
PERIOD FLOOD PERIOD FLOOD  AREA FLOOD  FLQOD  REMARK
2 m3/ (m3/s/ (@P/ (md/g/ R {m /5/
(km”) sec)  km?)  sec) ' km?) Qon’)  (n'/see}  kmé)
Han River ) . .
1-32 Bamseonggoel 593.¢ 2,720 4.59 3,100 5.2 201 )'
. . _ . ' 200Y.R. P Hupyeong
2-23 Hupyeong 576.2 2,700 4.69 3,060 5.31 | 592.0 2,730 4.§1 Report
3-22° Inje. 1,059.2 4,000 3.78 4,480 4,23 1,076.2 2,976 2.77 Inje Report
4-30 Weolhak 563.4 2,700 4.79 3,040 5.40 : , " Yau River
5~-A3 Hongcheon 1,473.0 1,473.0 13,700 9.30 Basin Sur—
o : vey Report
11=Al Dalcheon 1,348.0 1,348.0 13,000 9.64 L
12-A2 Ganhyeon 1,180.0 _ 1,180,0 12,000  10.17 "
6-3 Gujeol 225.2 1,420 6.31 1,630 7.24
7-9  Pyengchang 485.3 -.2,350 4,74 2,700 5.56
8-10: Panun 651.9 2,900 .4.45 3,280 5.03
9=-13 SBujn 328.9 1,860 5.66 2,100 6.38
10-12 Dogog 492.6 2,420 4.91 2,700 5.48
Nagdong: River . | : : _  Bonhwa
13-3% Bonhwa 1,105.0 3,498 3.17 3,909 3.54 1,105.0 44300 3.8%9 R %
14-43 Imhe 1,230.0 3,730 3.03 4,168 3.39 eper
15-36 Chibo 4,550.0. 7,920 1.74 8,851 1.95
16~51 Hamyang 367.3 1,864 5.08 2,083 5.67
17-53 Dogsan 231.0 1,410 6,10 1,594 6.90
Geum River : : '
18-62 Yongdam 1 949.0 4,100 4.32 © 4,600 4.85 _ Suton
19-63 Sutoung 1,526.0 5,200 3.41 5,700 3.74  1,570.0 7,200 .59 o8
20-64 Myeongcheon 2,003.0 6,000 3.00 6,600 -3.29 _ epor
21-69 Simcheon’ 640.3 3,400 5.31 3,800 5.93
Seumjin River o E -
22-77 Jeokseong  1,004.0 3,700 3.69 4,150 4.13
23-82 Juam. 1,010.0 3,700 3.66 4,180 4.14
24- No.2 - :
Bogeonggang  457.0
Existing Dam ; . (200Y;R.P) L
Namgang 2,285.0 10,574 .,4.63
‘ (200Y.R.P)
Soyanggang 2,703.0.. 10,500 ”378§
{100Y.R.Px1.2)"
Dgechgong §,1}4.0 11,400, 2.76
Hwacheon 4,145.0 9,500 . = ‘2.29
Chuagcheon 4,736.0 12,600 2.66
Andong 1,588.0 (2°gf%gbp} 4.22 :
! ! Hapcheon
Hapcheon 925.0 5,100 5.51 Planning
' R Reporé .
1 congeheon zjﬁ_n'(ZOOY'R‘P)' 6.04 ﬁepngﬁhcon
lanning

Hepori

[ -9






TABLE 1-4~2~1 REGIONAL CLASSIPICATION BY DISCHARGE CHARACTERICTICS

SITE

CATCIDIENT AREA OBSERVATTON

REGIONAL CLASSIPICATION BY

1 -10

RIVER AVERAGES, 1963 ~ 1972.. _
NAME NAME 1-DAY MAX. 2-DAY MAX, EXTENT OF RAINFALL
RAINPALL RAINFALL :
i . U . L
(rmm} RATIO pPER  {mm) RATIQ DER o L
: - : Ratios are based on rainfall at’
flan River . . Bamseonggol as 1 with regions divided
Bamseonggol  387.0 1.00-1 387.0' 1.00 ‘3 into 3 classes using above ratios as
Hupyeong 279.2 0.72 4 410.3 1.06 1 measures. '
Veolhex 2320 0.65 6 3470 0.0 5 () Gase of 1-Day Meximum Raintall
Hongcheon 285.6 0.74 3 371.5 0,90 5 Ratio higher than 0.6;
Dalcheon . 123.3 0,32 22 163.6 0.42 23 Bamseonggol, Pyeongcheong,
Ganhycon 249.7 . 0.65 6 334.7 0.86 8 " Hongchéon, Inje, Hupyeong,
Gujeol 116.5 0.30.23 182.5 0.47 21 Weolhak, Ganbycon, Paun, Dogsan
Pyeongchang 301.3 0.78 -2 352.9 0.91 ~ 4 - Ratio 0.6 - 0.5; - .
Paun 245.8 0.64 B3 294.7 0.76 9 Chuam, Suju, Dogog, Simcheon
Suju 210.2 0.54 11 257.5 0.67 11 °  Ratio lower than'0.5; B
Dogog 210.2 - 0.54 11 257.5 0.67 ‘11 . Bonghva, Hamyang, Chokseong,
g : : Yongdam, Sutong, Chibo,
Nagdong River : : o S :
Bonghwe 179.7  €.,46 14 243.1 0.63 13 fyeongcheon, Imha, Daltheon,
Imha 139.2 0.36 21_167.5. 0.43 22 ujea - '
Chibo 157.4 0.4 1T 200.0 0.52 19 (2) Cese of 2-Day Maximum Rainfall
Hamyang 165.3 0.43 15 215.6 0,56 17 Ratio highes e
. : . gher than 0,8;
Dqg;&n 236.0 0.61 9% 337.0 0.87 7 Hupyeong, Inje, Bumseonggol,
Geum River : Pyeongchecn, Hongcheon,
Yongdam 158.8 0.41 17 230.2 (.59 15 Pogsan, Ganhyeon
Sutong 157.2 0.41 17 222.7 0.58 16 Rotio 0.8 - 0.6 _
Mydongeheon  151.2 0.39 20 207.6 0.54 1i8 Panun, Chuam, Suju, Dogeg,
Simcheon 200.4 06.52 13 200.4 0.52 19 Bonghwa, Jokgseon -
e e T : : : " Ratio lower than 0.6;
Seumjin River . : ) : L Yongdam, Suto Bamvan
Joksecng 160.7 0.42 16 231.3 0.60 14 Myeonehoon.: S aorvonds .
Juam 226.9 0,59 10 288.3 0.74 10 yeoncheon, sincheon, Luibo,

Gujeol, Imha, Dalcheon

(3) Regional Clgésification Consi-
dering (1) and (2) together

1 Regions of relatively large
-peak rainfalls are North Han
River catchment area with
- Ganhyedn included, ‘and Dogsan
catchment area, - - s

2 Regions of relatively, ordinary
peek rainfalls are South Han.
River catchment area and catch-
ment area from Sewnjin River
to Hamyang. - . L

3 Regions of relatively smail
peak rainfalls are Nagdong:
River upstream area to Geum
River and South Han River South.
Tributary. Daleheon:catchment
ares adjacent to west.’

Data insufficicnt for Kujeol. and this
site not included in examination.






PABLE 1=4-2-2 MAX, DISIGN FLOOD DISCHARGE

CATCIMENT SPECIFIC  MAX. DUSIGN

%iﬁﬁ“ : :i;ﬁ AREA C-VALUE FLOOD ~ . FLOO) DESCHARGL
. {km ) (m3/s/km?) {m”/sec)
Han River o | : :
1=32 Bumseonggol(upp-) 582.7 100 .9,27 5,400
2-23 IHupyeong  (upp.) 305.0 .100 12.57 3,830
3222 Inje (upp.) 1,043.3 100 6.90 7,200
4-30 _#eo1hak 563.4. 100 9.42 5,310
5-A3 Hongcheon 1,473.0 100 5.74 8,460
11-Al Dalcheon B 1,348.0 86 5.18 6,980
12-A2 Ganhyeon 1,180.0 100 6.50 7,670
6-3  Gujeol (Dogam) 100.8 93 18.57 1,870
" 7=9  Pyeongcheng 485.3 93 9.42 4,570
8-10 Parun - 651.9 93 8.15 5,310
9-13  Suju ' 328.9 93 11.30 3,720
10-12 Dogog . o 492.6 93 ‘9.35 _ 4,610
3 Haggqvg.ﬁiver o .. N . _ B
A 13-35 Bonhwa : 71,105.0 86 5,76 6,360

14-43 Imba 11,230.0 86 5.45 6,700
15-36. Chibo . 4,550.0 36 2,59 11,780
16=-51 Hamyveng (upp.) 264.0 . 93 12.4? 3,290
17-53 Dogsan . . 231,00 100 14,22 3,280
Geum.uiver' . _
18-62 Yongdnm 9190 86 6.2 5,910
19-63 Sutong ' 1,526.0 ° 86 4.84 7,390
20-64 Myeongcheon 2,003.0 86 | 4.17 - 8,350
21-19 Simcheon 5403 86 7.01 4,870
Seumjih River o _ _
22-T7 Jeokseong 1,004:0 93 6.55 . 6,580
2382 Juam 0 1,010,0 93 6.52 . 6,590

24~  No.2 Boscongpgang 457.0 93 9.69 4,430

1 - 11
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TABLE 1-6  PRESENT FIRM DISCHARGH

TPRESENT

RIVE SITE
RIVER SITE CPIRM DISCHARGE

NAM NAME _ (mn3/sec)

Han River

1-32  Bamseonggol (upp.) 2,92
2.23 Aynveong {upn.) 1,21
.22 Inje {(upp.) 4,14
4-30  Weolhak 2,19
5-A3 - Hongehenn 5.08
11-3i1  ™lchesn 1.62
12202 Ganhyesn 1.59
b~} Guianl (Do) J, 36
7= Tyeougchang 1.74
8-.10 Panun 2,33
9-13  suju 1,22
1912 Bogog 1.83

Nagilong River

13-35 Bonhwa : : 0,77
14-43  Imha 0.86

15-36G  Chibo o *-1 - 28.96-

16-51 Hanyang {upp.) _ 0,58

17-53 Dopsan : 0.90

Gews River

18-62 Y:_mgr,!.i.r.n ' 331
'19—63 Sutong ' ' . 5.97
20-64 llyeongcheon : 6,49

21-69  Himchesm _ 2.00

Seumjin River.

22-77 Jeokse ny ' *'--_2 N &
S 23282 Juwe x-3 2,84
24 No,2 Baseanggang - Xed . 0,70

Tneluding andong A effect

Redsiarks: ¥l
*_2  ixecluding Seuwajingang Jdus civer basin
®_, . . ST
3 Sxeluding Bosenpgeans river hasin
'*-—-4 bl TR 14 s} -
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TABLE 1-7-1

MONTHLY INFLOW AT INJE (#h ¥ )

m3/sec/1,000km2

Unit
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Unit

TABLE -1-7-1

m’/sec/1,000km2
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TABLE 1-7-2
MONTHLY INFLOW AT HONGCHEON (3£ )

Unit

m3/sec/1,000km2
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m’/sec/1,000km2

-

Unit

TABLE, 1-7-2"
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TABLE ~ 1-7-3
MONTHLY INFLOW AT DALCHEON (# ] ) AND GANHYEON (% s2 )

Unit

m?/sec/1,000kn?
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TABLE 1~7-4
MONTHLY INFLOW AT GANHYEON (%)

Unit : m3/sec./1,000 km?
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TABLE 1-7-5
MONTELY INFLOW AT DALCHEON (Fn| )

n3/sec. /1,000 km?
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TABLE 1-T-6
MONTHLY INFLOW AT PYEONGCHANG (¥ % )

m3/sec./1,000 km?
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| TABLE 1-7-7
MONTHLY INFLOV AT SANGCHEUNG (

m3/sec. /1,000 km?
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_ TABLE 1-7~8 -
MONTHLY INFLOW AT ANDONG (¥ §
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MONTHLY INFLOW AT YONGDAM (#& 4§ )
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1.7-9
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2, HYDRC POWER

2.1 'Existing Facilities
The ihstalled generating facilities in interconnected system as of June,

1977 are as foliows:

Nameplate :
Plant - Capacity (MW} Percentage
Hydro'plént | _ o | _
Conventional 619.88 : 12.95
Fumped—storage' o 90 : © 1,88
Sub-total ~  709.88 14.83
Thermal. plant _ o
Steam 3;844.3 - 80;33
Diesel - BL.6T . . L.71
Gas turbine  _ 150 3.13
Sub-total  4,075.97  85.17
Total  4,785.85 100.00

B331des the - 1nterconnected facilities above*mentloned there are genelat—
ting facilities in islands totalllng 23. 9 MW, Therefore, a total capa01ty
- of generatlng facilities in this countzy is 4, 809 75 MW,

Hydro plants account for 14. 83 per Cent of the total 1nterconnected .
f30111t1283 Table 2. 1 5hows the' list of -the exlstlng fa0111tles 1nclud1ng
the.namepléte capa01t;es,=p1ant_factors-for the year of 1976, and the

dates of commissioning.

As the characterlstlc mark the power output shows . a drastlc reductlon
during the dry season as shown in Table 2 2 which mentlons the concern1nu
data for the years of 1974 1975 and 1976. From thls table, it can be
known that the plant factors and load factors are so hlgher in a perlod
between Aprll and September of the wet season and lower in the remalnlng

perlod during the dry season.
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2.2 Development P1aﬂ:

To meet the increase of peak demand and energy requirement, Korea
Electrlc Company (KECO) has established a power development program as
shown in Table 2.3. - A total of about 2,300 MW in the hydro plants
1nclud1ng convent1onal pumpedustorage and tidal plants is scheduled to
be developed in the ‘period upto the year of 1986 when the total capacity
will reach_aboutdl9,000 MW, and peroentage of the hydro plant will be

about l6lper cent in the whole gehefating feoilities For the purpoSe'

of taking the pealk. loads of. the system, development of these hydro plants

are approprlately planned

The plant factor and the average yearly energy of the hydro plants unde1

construct1on and in future are shown in Table 2.4.

'2.3. Role of Hydfo Plant in the Power System

Acc01d1ng to the stat15t1ca1 data, the da1ly load factor in week day is
around 80% 1n an average and hae been ma1nta1ned in constdnt 1evel for
the recent several years _ It 1s antlclpated however, that ohe dally

load factor would deollne due to ‘the progress of industrialization and

l1v1ng standards, in other words, the demand for pealk power would increase.

'Sance hydro power plants are favourable to meet the peak demand and to

supply clean energy, the development of hydro power plants should be

promoted

_Slnce the power system of Forea is the sole 1nterconnected system, ‘except

for 1slands, and the demand in ‘the system is enormous oompared to the
expected power output at any dam51te studled on this time, development
of the seleoted and feasible multlpurPOSe dam progects is accepted from

the view of electrlo power.






Table 21 Existing Hydro Plants as of 1976 in Interconnected Systém

e
LF

Nameplate Plant Commission-

Plant Name Capacity (MW)  Factor (1976)  ing Date.

(]

Conventidnal
Hwachon #1, #2 27 x 2 ng 1944
Hwachon #3 27 32.0 Nov. 1957
Hvachon #4 =~ 27 _ Jun. 1968
.Chongpyong #1, #2 B '19.8 x 2 © 38.0 _Oct.'1943
Chongpyong #3 S 40 Dec. 1967
Chuncheon #1, #2 28.8 x 2 ©31.1 Feb. 1965
Chilbo #1, #2 14.4 x 2 45.2 Apr. 1945 &
. : Dec. 1965
Unam : 2.56 44,6 L
Bosunggang #1, #2 1.625 x 2 63.2 Feb. 1937
Gaesan #1, #2 1.3 x2 ' 35.1 Oct. 1952
Uiam #1, #2 0 22.5x2 421 Nov. 1967
Namgang #1, #2 6.3 % 2 317 ~ Jun. 1971
Paldang #1, #2, #3, #4 20 x 4 37.4 Dec. 1973
Soyangang #1, #2 : 100 x 2 24T Oct. 1973
- Puniped-storage _
.Andong' ' : 45-x_2 ' 2.0 _ Sep. 1976

Total | 709.88 287







Table 2- 2 Monthly Load Factor and Plant Factor of
Existing Hydro Plant (%)

| 1974 Co1975 1976 1977
Month LF PR WP PR PR _BF
January 26.9 19!1 13.3 .8;0 20.6 .
February 24.8 17.9: 20.2 9-5._ _ 18.0
March 297 19.3 153 10.3 18.2
April 46.3 34.9 25.9  17.7 26.4
May 1.9 65.5 42,7 3.0 | 37.7
June . 77.5  64.3 . 40.3 32,3 30.3
July 57.5  44.0 74.2  71.4 "_ 33.0
August 83.3 743 85.0 824 ' 33.9
September 66.7  58.9 78.7 - 75.6  50.5 . 17.6

October 46.1  38.2 43,1 40.4 - 27.3
Nﬁvember 39.5 33.2 25,0 - 21.9 23.7
December 22.4 15.8  40.5 33.0 25.9
ij:iige 44.5 0.6 3.5 363 287 -

Notes: 1. Déta for Jdn ~Jul. 1976 perlod and Oct. -Dec
o 1977 were not avallable

2. Data for. 1974 and 1975 do not 1nc1ude those
for Soyangang. .







Table 2-3 Power Development Program upto 1986

_ : " 'Nameplate
Year Plant Name ~_Type _Rating (MW)
1977  Yosu #2 S 300

Yongwol, Kunsan .CC 200 x 2
Bupyong .G 55
Gori #1 ' N 595
Ulsan cc 220
Incheon #3 ' ' s _ 325
1978 Incheon #4 S 325
Yongwol, Kunsan _ CC 100 x 2
(Retire) : -12.5
1979 Ulsan ce 100
Daecheong i 90
Cheju #1 S 10
Yongdong #2 S 200
Ulsan #4 S 300
1980 Asan #1 . S ' 300
Chongpyong P/s - 400
Asan #2 _ 5 : © 300
Cheju #2 8 10
Ulsan #5 ' s 300
1981 ‘Ulsan #6 5 300
New Thermal #1, #2 S {Coal fired) - 200 x 2
1982  Wolsung #2 N 678.7
.- Samchonpo #2 - 'S ' 500
Samrahgjin . _ /S 300
 (Retire) S ~121.85
-~ continued —






Nameplate

- Year _ Plant Name . Type . Rating (MW)
1983 New Thermal #5, #6, #7 8 500 x 3
Gori #2 N 650
Twmgye H . 153
Chungju : : H ' 210
(Retire). ~210
1984 Nuclear #5 N 700
Habcheon _ H 80
1985 New Thermal #8, #9 S 500 x 2
Nuclear #6 N 900
Imha = - H 50
Hongcheon - H 63
~Habcheon ' _ P/s 400
1986 New Thernal #10, #11 s 500 x 2
'Yoﬁgdam' - ' H 160
Tidal plant : T 400

Note: Abbreviation for "Type of Plant" :

S Steam :
CC : Combined Cycle
H : Conventional Hydro
P/S : Pumped-storage Hydro
T : Tidal







fable 2~4 Plant Factor and. Average Yearly Energy of
Future Hydro Plants

¢
Installed Average Yearly Plant
Name of Plant Capacity {MW) Energy {(MWh) Factor (%)
Daecheong* _ 90 QB0,000 ‘ 30
Irﬁgye _ '.1 53 _ 329,000 25
H&bchgon ' 80 .183,000 26
Trha _ .50 74,700 17
Hongeheon ' 63 119,000 22
Yongdan N 160 - 255,000 18
* Under construction
@
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3. IRRIGATION

3.1 Basic Concept

Atbempt1ng long term forecast of 1rr1g&t1on vater demand in the four major
river basins in the ROK, the increase of future demand of 1rr1gat10n
wvater is considered to be basically caused by three categories as mentioned

below.
Category-A : Additional water supply caused by rehabilitation of
' irrigation system
Category—B g Supply for newly developed'aree

Category-C : Additional supply'for increased water requirements

induced by farming improvement

As far as the basin along the main reach of the rivers is concerned,
ex:sblng paddy field in the basin will be considerably well—lrrlgated by

~ the ex1st1ng dams and the dams under constructlon

‘While, the ﬁost of paddy_field expanding in the tributary basins sbill
remains undef partially irrigated'and'rainfed conditieh; “The overall.
water resource development including sueh a trlbutany ‘basins, therefore,
has stlll enormous potent1al1ty in the future ‘The conclusion of the
overall development may requlre another detalled investigation. The
required water resources for the agrlcultural development area under
'investigation'have to' depend on the dams proposed on the main reach of the
four rivers. : The’ development of the. tributary ba51ns ‘canmno t be taken
into consideratlon from the view-point of prOJect economy. After all,

the future increase of water demand relevant to the Category—A w111 not

be almost ant1c1pated

Recently, the product1on of staple olops has sharply 1ncreased and the
'self sufflclency of the food has: been almost atta1ned 1n thls country.
New arable land development by land reclamation progect will not be _
actively encouraged, since the projeet will not be econom1cally JusL1f1ed.
In thls view, special attentlon will not be paid on the Category-B as

well as CategorynA







Farming imprevement, a major component of agricultural modernization will

exert favourab1e=inf1uence on_the boost and stabilization of farmers

economy. Consequently, it will bring about a stabilized agricultural

productien which will play a predominant role in the national economy.

The farming condition on farm level has to be bettered for.lifting the

land and labour productivities in the agricultural sector. Firstly, the
elevation of the 1aﬁd'productivity in the paddy field will be attained by
the improvement of drainage condition and water managenent on farm level,
‘which will cause a remarkabie increase of yield of rice. Secondary, the
elevation of land productivity in the upland field willibe aohieVed by an
upland irrigation development and an introduction of new farming technology
“which will bring about the sharp increase of yield and the diversification

of upland crops.

Agricultural mechanization,'improved'agricultural_feohﬁology.and upland
crop diversification is quite requisite to attain the elevation of the
land and labour productivities.' The mechanization, in particular, will

.greatly contribute to the comsiderable reduce of the farming'labour force

and the provision of large amount of surplus labour force among the’
farmers concerned The surplus labour force will cause the expan51on of

Tarming scale in the relevant basins.

Based'on the above:viewpoint; land consolidation and'uplﬁnd ifrigation,
relevant to.the Categoryhc'afe'focusSed for the future development com-
ponent in the'basiné. The increase of water demand caused by the.fmple—
méntotion of fhe two development coﬁponent will &epénd.on tho water
resources developed at the dams proposed on the main reach of the rivers

through this 1nvest1gat10n







3.2 Irrigation Plan

3.2.1 Prdposed Area of Land Cdnsolidation

Based on "Year Book of Agricultural and Forestry Statlstlcs” (hereinafter
called Year Book)/ L=, proposed area of land consolidation is estimated

through the following procedure.
i} Rearrangenent of the arable land area in the above "Year Book".

ii) Estimation of the arable land area along the main reaches of

rivers.

iii) The'arablé 1&nd area on the otﬁer'ri#ef basin which has already
been developed by existing dams, such as Chunju Dam (Southerh
Han River); Namgang Dam (Nakdong River}, Daecheon Dam_(Geum
River) and No. 1 Boseonggang Daﬁ.(Sﬁmjin.Rivér) is included as

the arable land area of proposed dam on this stage.

iv) Estimation of proposed area of land consolldatlon from the _
arable land area whlch ig obtalned in the above 1tem i) to 111)
The proposed area of land consolldatlon is calculated by
multLplylng the arable land area along the main reaches of
rivers by the proposed ratio of land consolldatlon The pro~
posed ratio.of'laﬁd consolidation in each river basin is
estiméted_as below based on the idrgét area 588 thousand ha,ég

_(46% of arable land) of land consolidation in Korea.

Northern Han River and Sumjin River 40%
Sbuthern Han River o .50%
Nakdong River {Namgang) - .. T0%.

Nakdong River aﬁ& Geum River - _80%

 The proposed area of .land consoliddtion is shown in Table-3.1.

yay Publlshed by M]nlstry uf Agrlculture and Forestry in 1976.'

/2 Refer to Korean Agrlcultural Present and Future
=~ Part I Current Korean Agriculture Situation and Prospects -







3.2.2 Prbposed Area of Upland Irrigation

- Upland irrigation area alohg the main reach of river is estimated from the

‘proposed ratio of upl&nd irrigation; The proposed ratio of upland irriga-

tion is estimated as shown belov based on the topographic condition.

Han River and Geum River 20%
Nakdong River 25%
Sumjin River - ' 5%

In upland irrigation, selection of crops is made based on "Year Book".
Especially, perenial ecrops such as fruits are selected as main crops from

profitability and high potential demand.

The proposed area of upland irrigatioh is shown in Table-3.17.

3.2.3 Irrigation Water Requirement

(1) Water requirement for land consolidation
After completion of land consolidation, the foilowing additional water
fequirement will be occured.
i) Additional water-requirément by improvement of drainage system

ii) Additional water Tequirement by improvement of irrigation system

- On the basis of experiences in Japan and relevent references in Korea,

additional water requirements are estimated as shown in Table-3.3.

(2) Water requirement for upland irrigation
The soils in propoesed upland irrigation area are derived from cléy and/or

clay loam of Quaternary period alluvium.

Trrigation method is carried out using the poriable‘pressure sprinklef.'
The amount of water is estimated'SO'mm with 5 déys irrigdtion.fniérﬁal.f
Monthly irrigation water requirement is estimated as shown in Table-3.4.
from.ekﬁerience in Japan. ' '

Table~3.5 shows the cropping intensity.

Water requirement for upland irrigation is shown in Table-3.6.






3.3 Benefit Estimation

1.3.1 General

The following benefit will be expected by the land improvement projects.

i} Prevention of the drought damage and/or the flood démage by

the improvement of irrigation and draindge facilities,

ii) Incréasing of yield by the soil dressing and the improvement of

irrigation system.

iii) Introductlon of 1mproved var1ety or newly crops by the land

reclam&tlon and upland 1rr1gat10n develoPment
iv) TIntroduction of-secondary'cropping by the drainage improvement.

On the other side, farming improvement by the modern agricultural mecha—
nization will exert favourable influence on the boost and stabilization of

farmers economy.

3.3.2 Benefit by Land Consolidation

"

Annusl benefit is estimated by the following formula.

Annual bgnefit = Annual Income by additional paddy production +
Additional annual income by reduce of farming labor

force — Annual expenses

- Additional paddy productlon by the land consolldatlon is shown in Table= 3 7
The data relevant to the reduce of the farmlng labor force is shown in-
Table-~3.9., Annual 1ncome-by additional paddy productlon is shown,ln Table-3.10.
Additional annual ihcomé by the reduce of the farming'labor force is.shoﬁn :_
in Table- 3 3. | Table-3.13 shows the constructlon cost of land. consolldatlon

Bst1mated benefit by land consolldatlon is shown in Table -3.12.

3.3.3 Benefit by Upland Trrigation

Annual benefit is estimated by the following formula.
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Annual benefit = Annual income by upland crops productibn -

Annual expenses

Yiélds of crops'are shown in Table-3.8. Annual incomé by
upland crops production is shdwn in Table~3.14. Construction cost of
upland irrigation is shown in Table-3.16. Estimated benefit by upland

irrigation is shown in Table-3.15,

3.3.4 Annual Benefit

The anmual irrigation benefit derived from the development of the
long-term mulfinpurpose dams are summarized in Tvble-3.18. As a result,
the justifiable expenditure for irrigation sector of the multi-purpose

dam is estimated for each basin as follows;

Han river basin ' Wi8 — 20/m3
Nakdon river b;sin W23 - 26/m3
Geum river basin W26/m3 |
.Sumjin river basin _ W22 - 23/m3






TaBle—B.l Proposed Land Consolidation

Existing Proposed Ratio of | Proposed Avea of
Proposed Dam Site Irrigated Area |Land Consolidation | Land Consolidation
: ' (1) (2) (3). = (1) = (2)
Han River 177,400 ha % ha
1-32 Bamseonggol 29,600 40 11,840
2~23 Hupyeon 29,900 : " 11,960
3-22 Inje 29,900 u - 11,960
4-30 Weolhak 30,100 " 12,040
5~-A3 Hongcheon 27,400 " 10,960
6-3 Gujeol ' 41,000 _ 60 : 24,600
7-9 Pyeongchang 41,500 " . 24,900
8-10 Panun 40,800 oom 24,480
9-13 Suju 41,300 " 24,780
10-12 Dogok 41,300 " _ 24,780
11-Al Dalcheon - 35,600 " 21,360
12-A2 Ganhyeon 35,400 " 21,240
Nakdong River : 279,3001) o
13-35 Bonghwa 43,400 ' 80 . 34,720
14-43 Imha 43,900 " 35,120
15-36 Chibo - ' 42,000 " 33,600 .
16~51 Hamyang 129,600 70 20,720
_ 117-53 Dogsam 28,600 " _ 20,720
ﬂ§? Geum River : 192,900?; s
18-62 Yongdam =~ 69,2003) : 80 55,360
19-63 Sutong . _ 69,0003) _ " 55,200
20--64 Myeongcheon 68,9003) : " : : 55,120
21-69 Simcheon - 68,900 oo . 55,120
Sumjin River 65,600
22--77 Jeckseong =~ 5,700 40 : 2,280
23-82 Juam _3,8004) : " 1,520
24 No. 2 Boseonggang 5,900 _ 60 3,540

Source: Yearbook of Agriculbure and Fofestry Statistics, 1976,MOAF,

1) TIncludes 46,300 ha of Nam river basin.

2) Includes 38,100 ha of Mangyeong river basin.
3). Includes 19,500 ha of Mangyeong river basin.
4) Includes 1,100 ha of Rakuwu River basin.

" Notes:
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4 o ' Table-

3.2 Present Land Use: (1975)
) ' , Land.
"Item ?i:? R?;;O Consolidation
’ Area

Total 9,875,769 100
Cultivated Land | 2,239,692 23 100 o
Paddy Field 1,276,599 13 57 263,323
Upland 963,093 10 43
Forest 6,639,579 67
Other - 996,498 10

Source: Yearbdok of Agriculfﬁre and Forestry Statistics, 1976, MOAF.

Table-3.3 Proposed Irrigation Water Requirement

{Unit: mm/year)

s,
5 i

Present

Proposed Irrlgatlon Watel Requ11ement
Irrigation| after Completion of Land Consolidation
Water Additional Additional ‘Proposed
s ‘Réequirement | Water Require-| Water Require- Irrigation
River System q(l) ment by o ment by ! Water _
: Improvement Improvement Requirement
of Drainage of Irrigation | (4)={1)+({2)
(2) System {3) S #(3)
Han River .(Nothern) 1,102 220 55 1,380
' (Southern) 1,027 205 51 1,285
Nakdong River 1,256 251 - 63 11,570
Namkang 1,019 204 51 1,275
Geum River . - 1,035 207: 52 1,295
Sumjin River - 1,281 256 64 '_ 1,600

Notes: 1)

' estlmated at 20% of present water requ1rement

2

is estimated at 5% of present water requirement.

 Additional watber. requlrement by 1mpr0vemenb of dralnage is

Add1t1onal water requlrement_byﬂlmprovement of drrigation system







3) " Sources of present water requirement are as follows:

Han River System : TNeconnaissance Report water Resources
Han River Basin, 1971.

Nakdong River System: Nakdong River Basin Development Project
Feasibility Study, 1976. '

Geum River System :+ Report con the Geum River Basin Overall
" Development Project, 1972.

Sumjin River System : River Investigation Book, 1974.

Table-3.4 :Monthly Ifrigatidn Water Requirement

(quf: mm/day)
Month . T

Crops JAN | FEB | MAR |APR | MAY | JUN | JUL| AUG | SEP | ocT| Nov | DEC

Vegetables | 1.5 2.0 | 2.0 |2.5 | 2.5(3.0 |'4.0]5.0|3.0 | 2.0f 2.0 1.5

Truits 1.5 {1.5 2.0 {2.5 3.0 4.0 | 5.0 6.015.0 1} 2.0 1.5 1.5

Table~3.5 Cropping Intensity in River System

(Unit: %)

. —_River System| o . ' : ' _
: Han River (Nakdong River Geum River Sumjin River
Crop items : . :

Vegetables 79 o 59 59. 87

Fruits | 21 41 4 1 13

Source: Yearbook of_Agricultﬁre and Foréstry Statisties, 1976,
o MOAF, - : = '
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Table~3:61 Proposed Trrigation Water Requirement for Upland'Cgpps

‘River System
Ttem

Han River

Nakdong River

Geun River

Sumjin River

Consumption use

(mm/year) 974 1,001 1,001 963
Eff.e“t(i;jyzzi?fall 672 605 676 605
I & - - .
Irrigation water 2367 528 433 77

reguoirement

(mm/vear) .

Notes:

1)_.Effective-rainfa11 is estimated using the monthly effective.

rainfall ratio obtained in Chungju Multipurpose Project
Peasibility Report, 1976.

2) irrigation efficiency = water-application efficiency x-

water—conveyance efficiency x water - management efficiency

3 - 10







Proposed Yiéld of Paddy Rice

Table-3.7

, ol /102)
Lield afteriy; 14 seter
completion completion
River- Clasgification | Present  Jof irriga- omp " Increased
system of DO yield tion system of land yield
¥ consolida~
tion =
(1) (2) (3) = [(4) =
1.15x(2) |{3) ~ (2)
- H .._.d . N .
Han River gyeonggl o 337 401 484 63
angweon-do .
N?kdong Gyeonﬁsangmbug 360 450 518 68
River ~Tam .
eunt Rlvér. Chungc?eong~bug 361 451 519 68
: ~nam .

Sunjin - |Jeonla-bug 345 431 496 65
River ~nam o _

Averapge - 354 - 443 509 66
Notes: 1} Present yield is'obtained.in "Average Year Production of -

2)

Food" yearbeok of A.F.3., 1976.

Additional yield after completion of land consolidabion is

system.

3 -11

“estimated at 15% of yield after completion of irrigation






Tahle-3.8 Inereased Unit Yield of Upland Crops

Crop Unit-- ‘ ;?g§gased Igéreased Uh?t ?Ezome Tnereased

- Proﬂuctlon Ratio Yield | Price Rate Income

"kg/10a % kg/10a W/kg % W/10a
White potato 1,281 10 128 68 69 6,005
Sweet potato 2,065 15 310 66 7L 14,526
Corn - 173 20 35 48 70 | 1,176
Sorghum | T4 " 15 95 70 997
Peanut 3] 10 8 “376 65 1,955
Radish 1,281 i 128 52 75 | 4,992
Carrot 897 n 90 110 67 | 6,633
Red-peper 161 " 16 1,586 65 116,494
Garlic 517 L 52 356 65 12,032

Green onion 1,295 15 194 79 61 9,348
Onion 2,262 " 339 || 85 63 | 19,594
Cucumber 1,308 20 262 87 65 | 14,816
| | sweet melon | 1,245 n 249. 110 70 . 119,173
P Water melon | 1,908 | v 382 92 12 | 25,303
= Eggplant 1,224 " 245 80 67 | 13,132
Tomato 1,962 " 392 94 | 64 | 23,582
Chinese 1,228 15 184 58 70 7,470

cabbage

Cabbage 2,169 - | 325 60 69 | 13,455
Spinach 1,017 neo 153 113 67 |-11,583
Apple 890 " 134 | 18 | 75 |18,994
Pear . o543 | 81 177 66 9,462
Grape 662 [ » | 99 171 73] 12,358
Peach . 679 | v 102 512 - 80 | 41,779
Orahge ' 729 t 109 438 | .80 38,193

Note: 1) Unit prbduction'aﬁd.uhit'price are shown in yearbook of A.F.S.,
1976, MOAR.
2) " Increase yield;iatib and net income rate are based on data in
Japan, 1976. -

3 - 12






Table~3.9 Labor llours fér Paddy Qultivation

b '
o . o (Unit: hr/ha)
' Present (1) Planning {2) (3) = (2)~-(1)
Tbem Man /1 Man / 2 Man
Power Machinery| Power Machinery] Power |Machinery
Seed preparation 5 3 -2
Nursery bed 75 5 72 0.2 - 3 - 4.8
preparation '
Paddy field 210 | 40 | 15 [15.0 - 195 ~ 25.0
preparation
fransplanting 300 10 250 2.5 - 50 - 7.5
'Weeding and applid4 200 10 80 0.8 - 120 - 9.2
cation of '
checmicals
Fertilization 20 20
Water contrel 150 - 50 : - 100
Harvesting and
conveyance : 440 20 ) : .
) 22 10.0. - 498 - 50.0
Threshing and 80 40 ) '
treatment :
Drying of unhulled| 85 30 '35 30.0 |- 50
rice, regulating
and marketing
Total 1,565 | 155 sa7 | 8.5 |-1,08 | - 96.5
Notes: /1 Cﬁltivator, pover sprayer and power threshing huller.

12 + Tractor, cultivator, speed sprayer and automatic combine,

Source: "Farming data in Japan" Labor Hours by Type of
Work., A.F.S.; 1976. ' : :

3 ~ 13






Table~3.10 Annual Income per ha by Paddy Production

Additional
N Increased Unit " Net Increased | . Core ?y Annual
- Ttems . . . . decreasing| .
yield - price | income income income
: of labor
rate
: hours
(1) (2) (3) (4) = (5) (6) =
- . (1)x(2)x(3 (4)+(5)
‘ton/ha W/ton % vV | W W
Han River 0.63 268,500 70 118,408 | 90,935 | 209,943
System. . : '
Nakdong, 0.68 " " 127,800 " 218,741
Geum Ri.
Sumjin Ri. 0.65 . " . 122,167 §. " 213,102

Notes: 1) Unit pricés'is estimated assuming the government's purchasing
: price in 1977.

2) Net income rate is applied to the same one in Japan.

3) Additional income by decreasing of labor hours is shown in
the following table-11. ‘

Table-3.,11 Additional Income by Decreasing
of Labor Hours

(Unit; per ha)

Items: : Power ' Wdrking'hoﬁr : Evaluated amount
) Men power | 1,565 DT 313,000 "
Present ' — : . : -
‘Machinery N 155 75,175
(@) ' Man: power - 547 . 109,400
‘Planning — . — . -
Machinery 58.5 - ) 187;840
Man:power : ‘e 1,018 o -~ 203,600
3 - - ' -
= (2)-(1) Machinery - 96,5 " 112,665
Income : -~ 90,935
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Notes: 1) -Working hour is 10 hr. per day.

2) Faming cost'is assumed in 200 W/ha.

3) Machinery cost = depreciation cost + management cost +
operation cost.
{ Smallwsized machinery -~ 485 W/hr.

(

{ Medium-sized machinery --3,200 W/hr.

Table—3.12. Annual Benefit per ha hy Paddy Prodﬁction

_ Annual expenses=- :
. . Annual TR Annual
River SYStem ‘income "Construction ngyatlon and| benefit
| maintenance
: cost
' cost.
. ' AW - W W ' W
Han River Systen 209,343 141,620 7,000 60,723
Nakdong, Geun Ri. | 218,741 oo n 70,121
Sumjin Ri. 213,102 oo o , 64,482

Note: Construction cost is shown in the following table~13.
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Table-3,13 Construction Cost of Land Consolidatbion

.(per ha)
Them Quan tity Unit Cost C°“Sg£§zti°“
.
. m3 W ' W
Land grading 2,400 305 . ‘ s 732,000
‘Farm voads ‘mo™ | 1,228 171,920
Irrigatidn canals . _ 140 ™ 3,621 ' 506,940
Drainage canals 90 ™ 3,388 304,920
Underdrainage etc. ' ) ' 30,000
 surveys and bests ' 240,000
.Others 7 ' 14,220
Total ' 2,000,000
Notes: 1) Construction cqst.is estimated based on the following
conditions.
Projecf area . ill—drained paddy field mean Qradient.— 1/300.
farmiand bloek - 100" x 30™
_ Land.grading : bulldozer execubion
Farm road | : 4 - 6" in.width;.gravel pavement
Irrigaﬁion canal : reinforced concrete canal and_VLﬁype ditch

Drainage canal :  earth and precast concrete block lining
' : canal o

2) Uniforin annual capifal recovery cost
- 2,000,000" x 0:07081 = 141,620"

i1+ i)

Capital pcovery factor = ~
' {1 +4i) -1

_0.055(1 + 0.055)°®
{1+ 0.055)28 -1

= 0.07081

'f@% '~ where i ; interest rate = 0.055

n ;3 durable period = 28 years
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Table-3,14 Annual Income per ha by Production of Upland Crops

Average

River system ?ncreased Upland area %nnual
inconme income
<108 " ha W/ha
Han River system 2,386.86 13,700 174,223
Nakdong Ri. system 4,449 .61 - 17,600 252,818
Geum Ri. system 2,295.07 - 9,800 234,190
Sumjin Ri. system 866.06 3,570 242,593
Total 9,897.60 44,670 221,571
Note: Increased income and upland area are shown in Table 17.
Table<3.15 Apnual Benefit per ha hE_Pfoduction of Upland Crops
. . : Annual Annual Annual
River sysiem - .
o income expense beunefit
. : W _ W W
Han River system 174,223 127,280 46,943
Nakdong Ri. sysbem 252,818 " 125,538
Geum Ri. system 234,190 " 106,910
Sumjin Ri system 242,593 " 115,313
221,571 " 94,291

Note: Annual expense is obtained from the

3 - 17
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Table-3.16 Construction Cost of Upland Irrigation Project

(Unit: per 10a)

Item ' Construction cost
o - - W
~Diversion facility _ 64,000
Distributing facility _ 64,000
Sprinkler, etc. _ . ' 32,000
Total 160,000

Notes: 1) Project area is irrigated by using the portable
pressure sprinkler.
2) Annual expense = uniform annual capitai recovery cost
+ maintenance and manageément cost
= 1,600,000 (0.07455 + 0.005)
127,280 ¥/ha

o
EE S

It

where ; capital recovéry factor

_ 0.055 (1 + 0.055)°7

= 55 = 0.07455
(1 +0.055)° -1

interest rate = 0.055

durable period = 25 years

annual operation and maintenance cost is

estimated at 0.5% of the construction cost.

3~ 18
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Han River system

Table-3.17-1

Increased Yield and Income
by Production of Upland Coxrp

Tait

Unit

Ttem gizgping ' igcreased .;?giggsed %ncreaséd iggiﬁgsed
yield. ) income - ,
ha’ kg/10a T/M" : W/10a x10%W
White polato 2,400 128 3,072 6,005 144.12
Sweet potato 900 310 2,790 14,526 130.73
Corn | 5,600 35 1,960 . 1,176 65.85
Sorghum 500 15 75 997 4,98
Peanut 500 8 40 1,955 9.77
‘Radish - 128 - 4,992 -
Carrot - 90 - ' 6;633 -
Red peper 2,100 16 336 16,494 346.37
Galic 600" 52 312 12,032 72.19
Green onion 500 194 970 9,348 46.74
Onion - 339 - 19,594 -
Cucumber 1,500 262 3,930 14,816 222.24
sweet melon 700 249 1,743 19,173 134,21
Water melon 300 382 1,146 25,303 75.90
Eggplant 300 245 735 13,132 39.39
Tomato 400 392 1,568 23,582 - 94.32
Chinese cabbagd 5,400 184 9,936 7,470 403.38
Cabbage 200 325 650 13,455 $26.91
Spinach 200 153 306 11,583 23.16
Apple - 700 134 938 18,994 | . 132.95
Pear. 1,200 81 972 9,462 . 113:54
Grape 400 99 396 12,358 49.43.
Peach 600 102 612 41,779 250.67
Orange - 109 - 38,193 <
Total | . 2,386.86
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Table-3.17-2 Tncreased Yield and Income by
Production of Upland Corp

Nakdong River system

Cropping

Unit

Unit

Ttem aTen increased I?Creased increased ?ncreased
yield _yleld : income income -
ha kg/10a /M W/10a x10%
White potato 4,500° 128 5,760 6,005 270.22
Sweot potato 5,200 310 16,120 14,526 755.35
Corn ' - 35 ~ 1,176 -
Sorghum - 15 - 997 -
Peanut 800 8 64 1,955 15.64
Radish - 128 - 4,992 -
Carrot 100 90 90 6,633 1 6.63
Red peper 3,800 16 608 16,494 626.77
Galic 1,200 52 624 12,032 144.38
Green onion 700 194 1,358 9,348 _65.43
Onion 600 339 2,034 19,594 117.56
Cucumber 500 262 1,310 - . 14,816 74.08
~ Sweet melon 700 249 1,743 19,173 134.21
Water melon 1,200 382 4,584 25,303 303.63
Bggplant - 200 245 490 13,132 ' 26.26
Toma bo 600 392 2,352 23,582 141,49
Chinese cabbagel 3,200 184 5,888 7,470 239.04
Cabbage 500 325 1,625 13,455, | 67.27
Spinach 400 153 612 11,583 46.33
Apple 5,000 134 6,700 18,994 949.70
Pear 600 81 486 9,462 56.77
Grape 1,000 99 990 12,358 123.58
Peach 500 102 510 41,779 208.89)
Orange 260 109 218 38,193 76.38
Total 4,449.61

3 -
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Table-3.17-3 = Increased Yield and Income:by

g Production of Upland Crop
Geum River system
Ttem gigzpi_ng [iInI}i:eaSed -;glzigasefl I;]l::zieas'ed ilﬁzi':lzséd
. yield income
" ha kg/10a /M W/10a | x10%W
Whitg potato - .128 - - 6,005 -
“Sweet pobato 1,800 310 5,580 14,526 261.46
Corn . 700 35 245 1,176 8.23
Sorghum 400 15 60 997 3,98
Peanut 200 8 16 1,955 3.91
Radish . - 128 - 4,992 -
Carrot - % - 6,633 s
Red peper 3,300 16 | 528 16,494 544 .30
Galic ' 1,200 - 52 624 || 12,032 144,38
Green onion 300 194 582 9,348 28.04
Onion oo | s | 339 19,594 | 19.59.
g Cucumber | 400 262 1,048 14,816 59.26
Sweet melon 500 | 249 1,245 | 19,173 95.86-
Water melon 300 382 | 1,146 25,303 75.90
Bggplant 200 | 245 490 13,132 26.26
Tomarto 1100 392 392 23,582 23.58
Chinese cabbagd 2,000 | - 184 3,680 7,470 149,40
‘Cabbage - 50 [ 325 163 13,455 6.72 .
Spinach ; 50 153 . 11,583 | . 5.79
~ Apple 2,300 134 3,082 18,994 | 436.86
- Pear o - 500 81 405 | 9,462 47,31
Grape ' 500 99 495 12,358 61,79
Peach | o700 | 102 | T4 | 41,779 292.45
Orange 1 - w9 | - 38,193 -
Total i - _ : 2,295.07
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Table~3.17-4- Increased Yield. and Tncome by
' Production of Upland Crop

Sumjin River system

e Cr0p§ihg ?hit - Increased phit oy Increased
;tem arca 1pc?eased yield }ncreased income
yield : income
ha kg/10a M| W/10a x10%
White potato - 400 128 512 6,005 24.02
Sweet potato 2,400 § 310 7,440 14,526 348,62
Corn - - 35 - 1;176 -
Sorghum - 15 - _ 997 -
Peanut - 8 - | 1,955 | -
Radish 950 128 1,216 | 4,992 47.42
Carrot | 50 | 9 | 45 6,633 331
Red peper 600 16 .96 16,494 ' 98.96
Galic 200 Cos2 104 12,032 | . 24.06
Green onion 100 194 194 _9,348 AR 9.34
Onion 100 339 339 19,59 19.59
Cucumber. 100 262 | 262 . 14,816 - 14.81
Sweet melon 100 249 249 19,173 : 19.17
Water melon - 100 | 382 382 25,303 | 25:30
Eggplant 100 245 - 245. 13,132 13,13
Tomato 100 392 302 23,582 23.58
Chinese cabbage soo | 184 1,472 7,470 | 59.76
Cabbage 50 325 163 13,455 © 672
Spinach Cso | a3 |t 11,583 5.79
Apple 50 | 134 | 67 18,994 9.49
Pear | 100 81 | 81 9,462 - 19.46
Grape 100 99 99 | 12,358 12.35
Peach 200 102 . 102 |- 41,779 83.55
Orange 20 | w9 | 22 38,193 | 0 7.63
Total R | S 866.06

3 - 22



Table-3.18 Amual Benefit of Irrigation Water Utilization Scheme

in Long—term”Multi-purpose Dam Project

: Pfoposed dam éite  Benefit area (ha) Water depend on dam X 1O6m3 Annuai=benefit x 106W (9) -
River system - Padae R e 5 - : - - (8)/(5)
) i _ ¥ _ Paddy - Paddy
No, Dam site £ield | Up~land Cfield Up-land Total field Up~land Total . .
(1) (2) (3) (4) (5)=(3)+(4)  (6) (7) (8)=(6)+(7)|  W/m’
Han River (North) 1 —-32: ‘Bamseonggol 11,3840 8,080 32.68 .29,65 62.33-. 718.96 ©379.29 1,098.25 17.6
e 2 - 23 -Hupyeon . 11,960 8,220 33.01 30.17 63.18 - 726,24 385.87 1,112.11 "
S 3- 22 I.je ' LI " I " T w oo "o "
4 - 30 Weolhak 12,040 o 33.23 " : _63.40 731.10 oo 1,116.97 "
5 o- A3 Hongcheon 10,960 7,540 30.25 - 27.67 57.92 665.52 353.95 1,019.47 u
(South) 6 — 3 Gujeol 24,600 9,590 63,22 35,20 98,42 | 1,493.78 | 450.18 - | 1,943.96 19.8
7 -9 - Pyeongchang 24,900 " 63.99 "o 99.19 1,512,00 wm 1,962.18 "
8 - 10 Panun 24,480 9,450 62,91 34.68 97.59 1,486.49 - 443,61 1,930.10 u
9 - 13 Suju 24,780 9,590 63.68 35.20 98,88 1,504.71 450.18 1,954.89 o
10 - 12 Dogck S n "o n T S I T Cow "
11 - Al Dalcheon 21,360 8,220 54.90 30.17 85.07 | 1,297.04 - 385.87 - | 1,682.91 "
12 - A2 Ganhyeon 21,240 " 54.59 moo '84.76 | 1,289.75 o 1,675.62 "
Nakdong River 13 - 35 Bonghva 34,720 13,900 109.02 73.39 1182.41 |'2,434.60 | 1,744.97 | 4,179.57 .22.9
_ 14 - 43 Imha’ 35,120 14,080 110.28 74.34 184.62 2,462.64 | 1,767.57 | 4,230.21" "
15 — 36 Chibo 133,600 013,380 105.50 70.65 176.15 . 2,356,06 1,679.69 4,035.75 "o
16 ‘Hamyang 120,720 5,280 52.84 27.88 80.72 | 1,452.90 | 662.84 | 2,115.74 26.2
17 - 53 Dogsan 20,020 5,100 51.05 26.93 - T77.98 1,403.82 640.24 2,044 .06 oo
‘Geum River 18 - 62 Yongdam 55,360 9,800 143.38 42.43 185.81 | 3,881.89 | 1,047.71 |4,929.60 26.5
19 - 63 Sutbong. 55,200 9,600 - 14297 41.57 " 184.54 ‘3,870.67 1,026.33 '_4,897.00_ n
20 = 64 Myeongcheon 55,120 9,310 142.76 4G.31 ~183.07 3,865.06 995.33 4,860.39 " "
21 . 69 .SimChe()Il_ 1] !l n n N 1t : i " n
Sumjin River 22 - 77 Jeokseong 2,280 2,860 7.30 | 13.64 20.94 147.01 329.79 476.80 22.8
23 - 82 Juam 1,520 1,790 4,86 C8.34 T 7 13.40 _ 98.01 : 206.41 304 .42 22.7
24 No. 2 Boseonggang 3,540 2,140 11,33 10.21 21,54 228.26 - 246.76 475.02 22.1
3 - 23
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4. TLOOD CONTROL
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4.1 Outline

Effects of flood control of a dam are determined by characteristics of

rvainfall and the resulted flow disbharge‘ét the time of a flood;_design
flood.discharge and operational schemes of the dam; hydraulic characteristics
of the river_in_the‘downstream of the ﬁam; and tbpographical conditions of

the surrounding areas of the_dam.'

Therefore, in the study of effects of flood control resul ted from canstruc—.
tion of a dam, such preliminary studies as_the hydraulic and hydrological

survey and analyses,'operational schemes of the dam group, land utilization
of the downstream areas, .and a mechaﬁical nature of a flood damage may have

tb_be_studied‘as_an indispensable preliminaries.

_ The'grouP'Of twenty;fbur aams for the subject of this study, stretched over
four major river_systems, and hydrblogical and social conditions of the

project areas are different from each other.

On the other hand,.for the purpoée tb'aetermine‘construétion'pribrity of

~the twehty—fohr dams, it is advisable to evaluate flood control effects
of the dams in question on an equal basis, and to clarify the relations
between flood control projects of the rivers and the'respectivé dams on

the rivers.

So, in the first stage survey, the evaluatlon of effects of the flood
-control is rather limited to the results of field reeonnalssance and

avallable data collectlon taking time llmlts_lnto con51derat10n.

Further detalls of the effects of flood control are up for the proposed

second stage survey and the ones subsequent to.







4.2 Flood Damage

A Tlood damage shows a stea&y'décrease with the progress in river improve-
ment works and flood control facilitiés, but, on the other hand, it shows
a bigger and more frequent damage due to changes in types of land
utilization in inuhdation areas; namely; an increase in damage potenﬁials,
and a'discharge.increase caused by development of natural lands. - Taking
the above—mentionéd study_items'into_consideration,'a revieyw of the flood

damage of the last 10 years were made.

- 4,2;1 National Flood Damage

Table 4.1 shows a flood damage for 10 years. between 1967 and 1976. The
ratio between the a&efage 10-year damage and the Gross National Product

is 0.45%. Especially in 1969, the ratio jumped up to 1.4% due to a

frequent occurrence of floods in countfywide scale, followed by the ratio

of 1.0% in 1970 and 1972.

Table 4.1 Flood Damage and GNP (1967 - 1976)

Year GNP (B)  Flood Damage (a) | ' (A)/(B).

Wom I-billion  Won 1-millicn @
1967 . 1,269.95 : 484 o 0.04
68 . 1,598.04 5,431 0.34
69 2,081.52 29,541 - 1,42
70 2,589.26 20,394 079
71 . 3,151.55 11,005 0.35

72 3,860.00 34,109 0.88
73 4,901.63 . 5,495 0.11.
74 6,747.07 23,243 0.34
75 ©9,080.33 8,863 © 0.0
76 - 12,108.78 14,109 0.2
Avefagé5 o 4,738.81-' 15,267.4 0,449

'the:'GNP and flood damage are shown in the figures of each year.

Refer to: "Geneial'Survéy of Disasters"






Flood damage by cifies and prefecﬁures, shows Gyeongsangnam~Do as the

heaviest and Jeonlanam-Do, Gangweon-Do and Chungchongnam-Do to follow.

Flood damage in urban areas are heavy. Though Seoul and Pusan takes about
10% of the total damage of the all cities and prefectures, it can be
understood that the intensity of damage is gquite high taking the magnitude

of the aveas of the two cities into.cdnsideration.

Since Seoul and Pusan are the ecohomic,'social-gnd,cultural centers of the
country, the adoption of flood control measures to protéct fhe o cities
are matters of urgent importance. A factssupportihg the above-mentioned
importance éan bé seen in stétistics'of disasters of the ?aét vears., In the
statistics since 1916; show a tendency of steady'increaseé in -inundation

areas and death toll in recemt years.

Table 4.2 Flood Damage by Cities
and Prefectures (1967 - 1976)
Flood Damage, unit in million Won (Prlce'leveI)

in 1976
Name. (1967 < 1976) _Average %
Seoul 5350 535 1.6
Pusan 5,151 515 1.6
Gyeonggi—DO - _ 31,145 3,115 9.6
Gangweon-Do . 39,507 3,951 12.2
Chungcheongbug-Do -~ 17,727 1,773 5.5
Ghungchedngﬁam—Do ' 31,872 3,187 9.8
_Jeonlabuk;Do 18,038 1,804 5.5
_ Jéonlanam—ho- . : 56,614 . 5,661 i7.4: o
“Gycongsangbug-Do 30,327 3,033 9.3
Gyeongsannam-Do - 76,830 7,683 237
~ Chéju island | 9,629 963 2.9
Others o 2,905 581 0.9
‘Total ' : 325,096 32,510 100

Refer to- "General Survey of Disasters"
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Table 4.3 Comparison between Inundation Areas and
: Death Toll in Flood Damage Statistics

1916 - 1930 1931 ~ 1944 1958 - 1971

Period (15—year) (14--year) (14~year)
‘Deaths 261 227 271
Inundation, ha 60,553 100,438 119,192

Refer to "General Survey of Diéasters"

4.2.2.;Détails and Characteristics of Flood Damage by.Cétchment Basins

Amounts of flood damage in the past 10 yearé by ibe catchment basins of

"the'Han, Naktong, Geum and Seumjin Rivers are shown in Table 4.4. -

As far as the conditions in the recent 10 years, the_amount.of flood damage
in the above-mentioned 4 major river systems takes up about 50% of the

national total, and nearly'70% of which are of_the basins of Han and

Naktong Rivers.

By river systemé, Hen river is the heaviest in the damaée amount followed
by Naktong, Geum, Seumjin rivers in order of the damage,.and_by inundation
aveas by floods, Naktong river is the widest followed by Geum, Han and

Seumjin rivers.







Table 4.4 Amounl of Damage by Rivers

Whole country Han Naktong Geum Seumjin
Tear ‘ Taunde- T T ]
Total tion T. I. T. 1. T I, T . I,
- Damage Areé Damage Area Damage Area. Damage Area Damage Area
10 3 6 3 : 3 6 3

106Won. 10%ha - 10 Won 10”ha 10 Won 10

ha, 106W6n 10"ha 10 Won 107 ha

s

1967 1,715 1.7 806 0.4 256 0.

2126 % 6 -
68 16,748 52.4 1,110 4.0 5,653 29.9 . 252° 0.2 675 2.4
69 85,332 155.1 5,217 8.5 17,351 40.8 8,074 20.9 3,432 4.5
70 53,963 144.5 3,965 6.3 10,208 56,1 2,378 6.2 2,205 3.7
71 26,813  T71.9 848 2.0 1,289 3.3 11,186 19.2 424 1.5
72 72,901 166.2 41,900 36.4 6,339 43.3 1,240 4.9 690 4.1
73 10,982 24.4 176 0.2 2,025 8.3 194 * 798 3.5
74 32,679 113.7 119 0.7 4,906 33.0 2,822 9.9 1,301 1.7
75 9,854 86.2 2,602 3.6 1,906 5.8 636 8.4 1,640 11.9
76 14,109 28.3 5,655 5.7 737 4.4 220 O. 273 1.0
Totaly

325,006 844.4 - 62,398 67.8 50,668 225.1 27,128 70.4 11,444 34.3

Averﬁgeﬁ co ' ' S . '
32,510 84.4 . 6,240 6.8 5,067 22.5 2;713 7.0 1,144 3.8

Note: 1976 price level, * less than 100 ha

In intenéity of damage by inundation per unit area is the highest in Han

River and the lowest in Nakbtong River.

Flood damage components are listed below, and it can be said that

 charactéristics'of flood damage.by”river basing are ciéarly'shQWn.
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Table 4.% Annual Average Flood Damage

Components by River Systems (1967 — 1976)

Whole . i ..

Type of country Han . N@ktong Geum Seumjin

Damage Damage % Damage % ~Damage % Damage % Damage %
Death 211.9 - 7.1 - 26.9 - 11.7 -~ 2.5 -
Dwelling 2,277.9 7 883.2 14  227.9 4 91.3 3 39.6
Farmland 2,798.4 8  757.9 12 443.9 9  273.1 10 86.3 8
Fublic A _ : o
Facilities 11,237.8 35 2,515.3 41 1,853.0 36 776.4. 29 404.6 35
Farm 13,649.3 42 1,827.5 29 2,410.5 48 1,519.6 56 590.8 52
Products : o -
Others 2,546.2 8  255.9 4 131.5 3  52.4 2 22.9 - 2
Total 32,509.6 100 6,239.8 100 5,066.8 100 2,712.8 100 1,144.4 100

Note: 1. Price level in 1976

2. In Million Won

3. % - Ratio to the Total

In damage to'public faéilities,_the Han River is the heaviest, .and one to

dwellings of the river basin is relatively heavier compared_with other

basins. It is considered ‘that this is because the type of damage is

relatively urban nature. More than 60% of damage from. floods is somchow

.connécted tb agriculture in the catchmént:basinsgof Naktong, Geum and

-Seumjin Rivers, while a heavy death toll is observed in the basins of the

Naktong and Geum Rivers.






~4.3 Flood Control Project, Past and Present

4.3.1 Development of Flood Control Project

An idea of riverlimprovement scheme of an entirve river system, as a part

of a flood control projecit, cane on‘thé scene in only about 1910s. A
survey_df'catchment basins, fopographical and hydfological survéy.of the
more imﬁoitant areas of the basins'began with 1915 as drastic counter
measures against fréqﬁent and‘repeated_flﬁod daﬁage. ~In 1924, river survey
of 11 mejor rivers, the Han River as the first of all, were reached completion,
and improvemgnt programé of the réspecti#e fivers'ﬁere mapped out. in early
and mid. 1920s, the country met freguent floods all_over.the areas,_and'ﬁhe
flood of July 18,=1925 was in couniry wide scale as ﬁell aé record bresking.
Because of this, time was getting ripe for the earliest completbion of the
river improvements;:and'the works were started according to the urgeﬁcy of
sections in the neighboﬁrhobd of thé urban areas. . in the course of fhe 
development, the river. 1mprovement progects mentioned above are divided

into 3 ‘terms accordlng to the nature of the works. Major 'tems 1n the
respectlve terms are the dlver51on channel progect of Nam River. in the

"First Term“ {1945 = 1950), the long term flood control project and the

establishment of basis of the continued- flood control’ progect 1n the
"Second Term” (1953 - 1960), and the Sﬁyear flood control progect came -
to a fuller realization in the "Third Term" {1961 - 1971).

Recently; an increased population and concentration of assets in urban areas
especially in Seoul invite a higher damagé potential and an increase of

flood damége in urban areas.

The background Qf'flood prevention measures in the respective river basins

are generally as below.
(1). Han River

a. Seoul, the- mctropolls and center of polltlcal, economical

and soc1a} actlvltles,:whe1e concentratlon of populat10n and accumula—
tion of assets are observed, is- located in the doWnstream of the river.
The flood preventlon effects in the Seoul Incheon 1ndustrlal zone are

believed high.







b. In the fecent yeﬁrs, a bigger flood damage in the downstream

W of Seoul Was reported.
¢. In the river systems represented by the South Han and North
Han, flood prevention facilities on the South Han are relatively scarce.
d. A frequent flocd damage is observed in the basin of the South
Han River.
(2) Naktong River
" a. Becduse of the topographical limitations, suitable construc—
tion sites for larger'scale flood control facilities are comparatively
scarce. |
b. About 50% of the total flood damage is somehow related to
agrlculture :
c. Slnce the soils dlong the left bank area of the basin of the
mgin river is granlte in formation, thus a higher rate of flush sedlment
i is observed caused by devastation of the basin. This is causing a rise
i : : : . _

of the river bed and an increase of a flood damage.

d. _Thefe.dre extensive farmlands as the result of land de#elop—
ment of the rivér._ The area Suffers a considerable inundation damage

because the low capacity of the_inland.#afer drainage.

_ e. In recent years there are changes in land utilization in
mid-stream areas, a new industrial zome (Gumi zone) is one of the

example.

. A number of flood control dams may have to be constructed on.
the river due- to the conf1gurat1on of the catchment ba31n and the
allgnment of the river channel

(3) Geum River

a. Tﬁe”fores$ péttérn along the river is rather poor hence a

shorter flood dischafge.







- b. Most 6f'the damége is econcentrated in the downstream areas.

Since the Daecheong Dam, under constructlon, is Yocated in the mid-

: stream of the maln rlver,'lt is expected to produce con31derable

effects on the flood control.
¢. A damage caused by.inland water is relatively high.
(4) Seumjin River

2. The catchment basin is congisted of 73% of mountainous area
and 13.9% arable land.

b, PoPulatlon is fhe Towest of the four maJor river ba51ns

It is a low development area.
c. Areaé suffering frequent flood damage can be seen even up to

the midu‘and'downstream'areas especially concentrated. in the downstream

of the No. 2_Boseonggang Dam,

4.3.2 ExistingiRiver Improvemenfs of the Rivers

The rlver improvement Workb are d1v1ded into three categorles by river

: systcms dlrect central superv1510n, local and pr0v1510na1 In 1977, ouﬁ :
of the total length, 20,600 km, of the proposed improvement sectlons, 80
far 5 932 km (28 8%) arve already'lmproved By river systems, 1mprovements
are in progress along the Geum Rlver 72 8% in the local superv1510n section,
the Naktong River '65.0% in the dlrect central superv151on section,: however,
the progress of the 1mprovements in Han River and Seumaln River are

relatlvely ieft behind.







Table 4.6 The ?rogress of the River Improvements

Proposed

L Lo . Improved
River lass River Impr?vement Section %
System Length Section Length
: Length e

km km _ ' _km
Total 30,290.3 20,600.0  5,932.1 28.8
2,258.3 2,448.7 . 1,332.1. 54.4
Whole country L 2,321.2 3,130.4 1,254.3 ©40.0
25,710.8 15,020.9 ©  3,345.8 22.3
542.0 517.3 . 168.9 32.7
Han L 929.0 872.5 ~  247.4 28,4
P 3,946.3 2,435.3 619.1 25.4
683.4 718.4 467.0 65.0
Naktong L 396.6 888.9 208.9 23.5
6,193.4 3,448.7 703.8 20.4
D 450.4 375.6  208.4 555
Geum L 407.2 364.5 265.3 72.8
P 2,472.7 1,512.9 ° ~ 483.0 31.9
D 189.6 226.9  &7.1  38.4
Seumjin L 113.9 122.2 18.1 14.8
2,485.4 1,466.3 163.7 - 11.2

(as of 1977) 
: Note D :'bifect Centrﬁl'Sﬁpervision

¢ Local Supervision:

Provisional
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4.3.3 'Flood Control Factors of the Dams of EXiSting}.under.CthtruCtion

and Proposed

The existing conditions of flood control dams by river basins ave summaried

in Table 4.7,

The flood dontréi capacity of the existing dems is”l3;6%_df'the gross

storage capaéity. In the case Bf the'ﬁaﬁ'RiVer, it-is'1§;3% a little higher
than the average. Eéuivalenf bTécipitation ( = v/A) is 76.4ﬁm in nafiohal.

average. In any case, it is under 100mm except Soyangang dam on North Han

River. .

Accordings to the above view, number and storage capacity of the existing
dams are far t0§'sma11, and this is why construction of more flood control

dams are waited for.

L4 —'il'
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