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Abstract : 7o obtain more accurate meteorological data Hr analyzing the river discharge characteristics at the Nakdong River Estuary,
we investigated the characteristics of the release barrage discharge observed during the 13-year period from 199 to 2008 and calculated
the differences using meteorological data for the Busan and Gimhae weather stations. The river discharge estimated using a tank model
was compared to the real river barrage discharge. We discussed the correlation between the discharge and the meteorological fictors that
affected the estuary water environment. This study Hund that total annual discharge from the Nakdong river basin for the 13 years was
2726533 x 1f mi/month The largest monthly mean release discharge occurred in July at 732129 x 10 ni/month (26.9% fr the year),
llowed by August and September in that order with 22.0% and 189%, respectively.
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Fig. 1. Location of and distance between the Gimhae and Busan weather stations and a background photograph and side

view of the main gate of the Nakdong River barrage.

HAE 2 LgRstde AaE BA4E dsr|9E Ase
AR 7ol = §AZE daa( 5, 2008, & %, 2003).

53| Fig. 1M 2ol $573 s79L Ae7+2EY 3
5o #ExAd s s% T =ddte SRS
ek Aol FHH 75 52 A I
PlAE A BF Bl 488l glojdE Be Aolg Hol=
o) Apdolr}. =R ¥ F(Q008)0] AFFE Agst I
AR dERtEE AA S8 FAUFe AR ko
A G5 skl AA 9FE AIAA Rl FAERS
&9 A8 AYJCHT+F R TEF T 7|¥AE} FHE
7] W) AHgste] & o] AMdoln. ol a5 7HE A
g s 71daSa (AT DAA dikgAEE 7R gdE
% A87t TEHA @€ T A4 ARF AL AP
Z|xA8IF §587] WELE AzEr.

ol FhNM 874 sz fYse HURFTS
Agsl7) Agsh] HaAe FdA eAehs EFES
o AgsA AAste sARERde AEH ok s
FE2A o3 A= 2Fe a7 LFFH
o dade BrrE danol o oy $EH 3
Foll g3 71& 13854 ARE AHSE Aol uig 4l
A5 3 A7 dasa Auee] o2 xS Hu £A5E
AL FF rqullz fdse sREE Fge] AEd]
A% A o T2

ol & AFE WEA E HF B4 BN Hx e
714 AeE QY BHor 3 Aate] J3ARCHE-F
g $E% sk E HHFFE w2 Ao F A )%
V52 A5 LEHE YHASE Tank model € o83 3t
HArge AR o8 75 A LFF Assl vlwsitt

2. Mz 3 WY

2.1 J14XIES} SIS AYRY

A RELe) s dRSacde] Al VAARE &
Ak zzto] WalM BT 7L, #E, A5 BTIS L F
g eapdE Y EAS Aupn T AdRe F3AAANL
)2 A Esdch

Fig. 1& 357 3752 $Ho2 78 71da3ae 24
1gRELe] A 9AS ekl Rolth A3 aZad
75 Abolol AsiFolrt YAde 75 o 7.9%km, F
AR pELE 75D oF 78km olAAHE AR A
Aoz A vk AT LA AHEZ2Y A9 @
£7 375 BAABEA Aold] NG FHAH 2L
G2 S A9 w2 #g Ao AYHT)

=3 957 375 IEF ARE 006045E 2008371
A ATA 9 ATE SR} BEARE £
7S WHE WE B4 F U dIHNIFES A4S
stk 71E vk S2008)) ATFATEA 19969 5E 20067}
Ao} 1147ke] & F3e AF Aol B A7E 2007d
7 2008d¢ 2aaA AAstA et

&g vhel gol 38 4ARE AlRdlAd V1E & 5
(2003} ¥ 5(2008)0] ©J3 H4¥ ¥} 9= Tank modelS ©|
g3t GEY F9uF g FAFFS ASeT) oY)
A Tank modelolx] 275 % 18709 wjzfdgol dsirs
A FAN1989)e] B S AT

Tank modelo] YHARE AFEHo|NE Z4¢-F3t Zu]
AzE B ABELY ALE F AR BF AZH £3
& 4 ot A dnEas) 34E 20T A8 BAS

- 170 -



-8 Aexe] e w9 s ARl vAE 9%

AAoltt. wehA YalldBSLss] FUF Any A3
Zx0) 9% ARE 02 A Aoz wHdth

2.2 SYRED2Y(Tank mode) 2| &

B dFoa ALEHo]ZA Tank model2 oA A Bag
A 99 AVFEFS FAsteY JT 2ol AHeEHE 3o
2, giFEY e & 2yo] Bxg txeo v/jisE A
ed glo] B A&A8E ¥e g sh=d Wi, Tank model
2 94 {EFE FAsEY Ao R G 2 49
98 A=7F SFHRs oM £ 2Yo= HFrptan
(% 5, 2003).

Tank modeld] e 712 98 A5+ F2 49
829 47A-FH SatFgeln, NP2 il K99
Z, #2 4% 2 2R 5o 4EY aga
dAEEE tanke] AFiL, FEAST 2 ARASF 52
Aok, olE wWiAsE AU F3RE HilM B¢y Fu
R 71e} FEARES o83t FATL Tank models] ¥
FAFEHE g Ay NN ez Faim, 4 (20
o8 SAWZY HF FFHFUFS A3

Qm*/sec) = (@ + 3] @) x H10H (k) /864 ()

i=1

Q,(m?/day) = QX f ¥ a )

CHRER, Q, @ ¥R L iR B3
D EZVAGE, 47 AR Y fE Y,
F2&(=08 A8), ax ATHY FEZ
Ao o3 7A4&(=10 IS vepdth £ A7 A8
% Tank modeld] A W42 & 5(2003)& Za3ly| =gt

Pt
oW
o (2

3. givEu ¥ uF

3.1 55 AYRY

2008 HE7 T Eo 2 RE ] 11d (19964 F-E
200637HA]) W57 ARE AMSste] €4 2 UdE AU EE
S AAE AAE AXFE S, 2 A7E 20003 H 200839
A2 E T8 2 133709 9 2 O HAEFZE A4
Table 13} Table 29} o] A& 4irh

Table 19] €8 U734 AHaY 20083704 & 13d¢]
Z uhE 0. 272653 3 10°m/monthol B 71 Eol W dx
= o03des  562923x1w'm/montholth 7ol 269%9
73212.9% 108 m/month = 78 B 8¥o| 22.0%, 9¥°] 189%]
solit). o1& agez JERW Fig. 29 Zo] vErE & 8l
o} =3 Table 2& 4 FAUFFS Fd 2424 4%
Qg FFFE2 5361x10°m/day°]® 7Y %ol MHE HE
= 20039 o8 1534x10°m/day©lth 8Ho] 23.1%2] 1488x10°
m/day 2.2 713 @i 790] 21.8%, 9ol 206%2] &olTh

Table 1. Total vearly and monthly barrage discharge from the Nakdong River barrage for 1996 to 2008

Yearly - monthly total release discharge(x 10° m'/month)
1996 1997 1998 1999 2000 2001 2002 2003 2004 Total %
JAN 86.7 100.8 480.4 169.1 295.1 232.4 4134 2947 3559 35395 1.3
FEB 54.7 30.7 3770 1549 220.5 2797 1787 480.6 375.0 3080.2 1.1
MAR | 4562 149.3 561.6 717 194.2 757.9 2659 9575 487.7 62035 2.3
APR | 2828 284.1 20185 | 13650 ¢ 2733 1325 864.1 35877 | 666.8 117387 4.3
MAY | 410 11861 | 14967 | 11624 173.2 106.1 2172.1 | 60485 | 12881 166879 6.1
JUN | 27072 | 10004 | 19080 682.4 b5 | 21186 537.0 | 6506.6 | 4723.1 23840.3 8.7
JUL 1990.7 | 46626 | 35576 | 232277 | 29257 | 23585 | 20222 1179259 | 71503 732129 | 269
AUG | 2756 | 19787 | 92325 | 41717 | 43968 | 8972 | 76021 | 8060.2 | 7991.1 599834 | 22.0
SEP 306.1 302.8 962.2 | 6921.0 | 64388 | 4924 | 6610.1 | 10672.1 | 31375 515784 | 189
OCT { 1377 1715 | 4606.1 | 2023.1 854.1 594.5 889.8 806.4 803.8 121312 4.7
NOV | 1839 3359 460.7 780.3 783.0 304.2 399.2 4772 569.1 52155 1.9
DEC 1353 | 11566 | 3888 365.4 499.3 208.2 4227 475.8 505.1 48258 1.8
Total | 7,057.9 | 11,359.5 | 26,051.1 | 20,893.7 | 17,599.5 | 8482.2 | 22,377.3 | 56,293.2 | 28,0535 27260633 100
Table 2. Daily average discharge from the Nakdong River barrage for 1996 to 2008
Daily average release discharge(x 10° m'/day)
1996 1997 1998 1999 2000 2001 2002 2003 2004 Av. %
JAN 2.8 3.3 155 55 9.5 75 133 95 11.5 88 14
FEB 19 1.1 135 55 76 10.0 6.4 17.2 12.9 84 1.3
MAR 14.3 4.8 18.1 249 6.3 24.4 86 309 15.7 154 2.4
APR 94 9.5 67.3 455 9.1 44 288 118.6 22.2 30.1 4.7
MAY 14.2 38.3 48.3 375 5.6 34 70.1 195.1 41,6 414 6.4
JUN 90.2 33.3 63.6 227 18.2 70.6 179 216.9 157.4 61.1 9.5
JUL 64.2 150.4 1148 749 944 76.1 662 578.3 230.7 140.1 21.8
AUG 89 64.1 2978 1346 1412 289 2452 260.1 251.8 148.8 23.1
SEP 10.2 10.1 321 2307 2146 164 2203 355.7 104.6 132.2 20.6
oCT 44 55 1486 65.3 276 19.2 287 26.0 259 316 4.9
NOV 6.1 11.2 154 26.0 26.1 10.1 133 159 19.0 134 2.1
DEC 44 37.3 125 123 16.1 6.7 136 153 16.3 12.0 1.9
Av. 19.3 30.7 70.6 57.1 480 23.1 61.0 153.4 76.3 5361 100.0
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Table 3. Monthly precipitation at Busan and Gimhae

Month Gimhae Busan

2006 2007 2008 2006 2007 2008
Jan. 19.8 2.2 401 244 46 33.2
Feb. 31.0 745 15.1 36.3 1150 19.1
Mar. 236 93.9 70.9 247 785 737
Apr. 115.3 437 8.5 166.3 65.5 80.5
May 2289 95.6 212.9 2516 116.6 191.3
Jun. 1375 80.9 260.0 1754 9.5 186.5
Jul. 4924 237.7 164.1 591.7 3015 63.9
Aug. 99,7 119.8 2385 68.0 1281 3685
Set. 1295 242.8 265 1328 210.2 22.2
Oct. 184 936 39.1 13.1 119.0 522
Nov. 174 0.0 28.8 305 0.0 22.0
Dec. 9.8 414 6.9 75 46.0 9.5
Sum. 13233 | 11261 | 1,1884 | 15283 | 12765 | 11226
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Fig. 2. Monthly distribution of the total river discharge from

the Nakdong River barrage for 13 years (1996 - 2008).
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Fig. 3. Time series of the deviation of precipitation, mean
cloud amount and mean relative humidity at the
Busan and Gimmhae weather stations.
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