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A Generalized Model on the Estimation of the
Long - term Run - off Volume

—with Special Reference to small and Medium Sized Catchment Areas—

B W g
Um, Byung Hyun

Summary

This study aimed at developing a generalized model on the estimation of the long - term
run - off volume for practical purpose.

During the research period of last 3 years(1986— 1988), 3 types of estimation model on
the long - term run - off volume(Effective rainfall model, unit hydrograph model and barne's
model for dry season) had been developed by the author.

In this study, through regressional analysis between determinant factors (bi of effective
rainfall model, ai of unit hydrograph model and wi of barne’s model) and catchment characteris-
tics(catchment area, distance round the catchment area, massing degree coefficient, river - exte-
nsion, river - slope, river - density, infiltration of watershed) of 11 test case areas by multiple
regressional method, a new methodology on the derivation of determinant factors from catch-
ment characteristics in the watershed areas having no hydrological station was developed.
Therefore, in the resulting step, estimation equations on run - off volume for practical purpose
of which input facor is only rainfall were developed.

In the next stage, the derived equations were applied on the Kang- and Namgye - river

catchment areas for checking of their goodness. The test results were as follows 3
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1. In Kang - river area, average relative estimation errors of 72 hydrographs and of continuous
daily run - off volume for 245 days(1/5/1982— 31/12) were calculated as 6.09% , 9.58% respecti-

vely.

2. In Namgye - river area, average relative estimation errors of 65 hydrographs and of conti-
nuous daily run - off volume for 271 days(5/4/1980—31/12) were 5.68%, 10.5% respectively.

In both cases, relative estimation error was averaged as 7.96%, and so, the methodology

in this study might be better organized than Kaziyama's formula when comparing with the

relative error of the latter, 24~54%.

However, two case studies cannot be the base materials enough for the full generalization

of the model. So, in the future studies, many test case studies of this model should be carries

out in the various catchment areas for making its generalization.
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Fig. 2. Schematic map of Nam - gye catch-
ment area.
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Table-1. Input data in the development of ge-
neralized equation for estimation of
effective rainfall (regression coeffi-
cients of 11 case area)?6:27:2%

. Regression coefficeint
Classification
by by by
Ban - Ueol —0.36676( 0.46529 | —0.00118
Mae - San —0.21498| 0.55143 | —0.00800
Cheong-Ju |—3.64840( 0.66000 | —0.00012
Su-Pyeong |—159686| 051925 | —0.00010
Hwa - Sun 2.88859| 0.42317 0.00093
Ib - Gyo —2.41050] 0.67172 | —0.00136
O-Su —0.70144| 0.50294 | —0.00117
Jeog - Seong | —1.62670| 0.47107 |—0.000401
Sam - Cheon |—0.16438| 0.56908 | —0.00099
Chil - Bo —0.08853] 0.44643 | —0.00107
Go - Heung —0.56459| 0.45817 | —0.00062
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Table-2. Input data in the development of generalized equation for runoff distribution ratio,

o (0'1Y oo, aﬂ) 26.27.28)

Runoff distribution ratio of unit hydrograph for 4 season respectively(1l catchment area)
Standard Dry - season Semi - dry season Rainy - season

1day | 2day | 3day | 1day | 2day | 3day | 1day | 2day | 3day | lday | 2day | 3day
o az a3 a; a; 03 o a2 a3 a a2 a3
Ban - Ueol 059 [ 028 | 012 | 060 | 028 | 0.12 | 058 | 0.30 | 0.12 | 0.60 | 028 | 0.12
Mae - San 065 | 026 | 009 | 065 | 027 | 008 | 066 | 028 | 0.09 | 0.65 | 026 | 0.09
Cheong - Ju 062 | 029 | 011 | 059 | 032 | 0.14 | 058 | 030 | 0.14 | 064 | 020 | 0.16
Su-Pyeong | 051 | 030 ( 019 | 052 | 030 | 0.18 | 051 | 030 | 019 | 052 | 030 | 0.18
Hwa - Sun 062 { 025 | 0.13 | 069 | 0.29 | 0.07 | 059 | 027 | 0.13 | 062 | 024 | 0.13
Ib - Gyo 067 | 023 | 011 | 068 | 023 | 0.10 [ 0.74 | 021 | 0.09 | 064 | 0.25 | 0.12
0-Su 053 { 030 | 017 | 050 [ 031 | 0.18 | 053 | 030 | 0.17 | 053 | 0.30 | 0.17
Jeog-Seong | 052 | 029 | 019 | 052 | 029 | 019 | 052 | 029 | 0.19 | 052 | 029 | 0.19
Sam - Cheon | 056 | 0.30 | 0.15 | 056 | 029 | 0.15 | 057 | 029 | 0.15 | 0.55 | 0.30 | 0.16
Chil - Bo 056 ( 030 | 0.14 | 055 | 030 | 015 [ 055 1 030 | 0.15 | 056 | 0.30 | 0.14
Go - Heung 058 [ 027 | 015 | 054 | 031 | 015 | 056 | 029 | 0.15 | 0.60 | 0.26 | 0.14
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Table-3. Input data in the development of generalized equation for estimation of ground water

depletion curve coefficients w;{w;~

WIZ) 26,27, 28).

(Observed w,~w), of 11 case Areas)

Classification Ban - Ueol | Mae-san | Cheong-Ju | Su-Pyeong [ Hwo - Sun Ib - Gyo
1| January 0.024355 0.027454 0.024226 0.16123 0.018735 0.028781
2| Februry 0.026701 0.030099 0.026881 0.018937 0.021456 0.031001
3 | March 0.034543 0.038939 0.033991 0.019913 0.023354 0.039711
4| April 0.039000 0.043960 0.039800 0.029846 0.032478 0.043970
5| May 0.042363 0.047751 0.042461 0.033218 0.035415 0.0478851
6| June 0.045567 0.051366 0.045331 0.032132 0.034528 0.052116
71 July 0.051588 0.058153 0.051662 0.035654 0.039112 0.059151
8 [ August 0.052783 0.059501 0.052818 0.041009 0.043167 0.060152
9| September 0.050829 0.057298 0.051000 0.040899 0.041587 0.057338
10| October 0.038522 0.043424 0.037991 0.022111 0.023974 0.044332
11 | November 0.034212 0.038566 0.034113 0.019249 0.022378 0.039166
12 | December 0.025883 0.029177 0.025531 0.017621 0.019723 0.030000
Classification O-Su Jeon - Seong | Sam - Cheon| Chil-Bo | Go-Heung | Mean(w;)
1| January 0.016944 - 0.017335 0.017345 0.018501 0.020979
2| Februry 0.021128 - 0.019901 0.020013 0.019997 0.023611
3 | March 0.022144 - 0.020112 0.020113 0.020011 0.027283
4| April 0.032162 - 0.031123 0.031213 0.030119 0.035367
5| May 0.034377 0.031158 0.032991 0.033100 0.032268 0.037544
6| June 0.034212 0.030913 0.033551 0.033481 0.030807 0.038545
7| July 0.038825 0.035857 0.038713 0.037812 0.034871 0.043763
8| August 0.041100 0.041087 0.041512 0.042126 0.040819 0.051607
9| September 0.039266 0.039776 0.039981 0.039881 0.038798 0.045150
10 | October 0.020128 0.021132 0.020138 0.020128 0.020129 0.028367
11| November 0.018825 - 0.018985 0.018825 0.019912 0.022506
12 | December 0.018700 - 0.018655 0.018700 0.018921 0.022291
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Table-4. Multiple regression coefficients for catchment characteristic factor a standard model
(furmula) . b;:ao+a| N Ai+a2 . Gi+a3 * Ci+a4 . Li+as . Si+35 . Da+a7 " Ki

Catchment area Cheracteristic | Mark of Multiple regression coefficient contri-
factor multiple (generalization value) bution
factor mark | unit |regression eq - by eq* by eq* b ratio(R%)
Constant(number) . d ap +6.58723 +0.326201 —0.002271 .
Watershed area i km? a +0.04418 | —0.003509 —0.000003 0.80
?;fctﬁ"nfzn:";‘:‘:a tel G | km 2 —001960 | +0004166 | —0.000012 0.70
Ic\f)zifsl'c'li tdegr A ! a —692253 | +0.393580 | +0.001694 087
River - extension L; km ay —0.18606 | +0.014730 | -+0.000086 0.70
River - slope S as +210.36974 | —9.165930 | +0.025431 0.88
River - density D; s +1143578 | —0.415101 | +0.001791 0.86
Eg;g:ﬁfg of K |mm/day| a ~228753 | +0030751 | —0.0000241 0.99
Correlation coefficient(R) 0.87 0.86
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' Table-5. Multiple regression coefficients in runoff distribution ratio(a;) of unit hydrograph (a
standard furmula : ai=ag.a:.A;.a:.Gi.a3.Ci.a;, Li,as . Di.a7.S)

Catchment area Cheracteristica | Mark of Multiple regression coefficient contri-
factors multiple (generalization value) bution
: - : P
factor mark | unit |regression lday ratio 2day ratio 3day ratio ratio(R%)
€q - U €q " €q " a3
Constant(number) a 0.8893754 0.1748449 | —0.0642205
Watershed area i km? a —0.0003081 | —0.0000502 0.0003511 0.80
Distance round the) |y 2 0.0004299 | —0.0005812 |  0.0001513 0.70
catchment area
Massing degree | 00142571 | —0.0669359 |  0.0526788 0.83
coetficent
River - extension L km 0.0016772 0.0025810 | — 0.0042582 0.71
River - slope Si as —1.0792649 0.559751 1.023289 0.87
River - density D 46 —0.0151923 | —0.0229467 0.038139 0.85
Infiltration of K |mm/day a —00661444 | 00308549 |  0.035289 095
watershed
Correlation coefficient(R) 0.998 0.979 0.981

Table-6. List of multiple regression coefficients in ground water deplection curve coefficients

of baren’s model.

(a standard furmula ! wi=ao+a; * Aitas* Litas- Si+a,- K)
Mark of Constant | Watershed | River River Infiltration Correlation
Ground water
Classification deplection (number) area extension slope of watershed coefficient
of monthly curve- A Li Si Ki

coefficient a a az oy a ®
ﬂ]anuary eq - w --0.037718| 0.000213| —0.001426| 0.246708 0.009925 092
2| Februry eq * wa —0.051857( 0.000296| —0.001714| 0.368269 0.012386 0.96
3| March eq W -0.068021| 0.000298 ] —0.00169 0442234 0.015091 094
4| April eq* wy —0026870] 0.000192|—0.001096| 0.328599 0.009663 095
5| May eq * Ws 0061448 | —0.000023| 0.000381| —0.090743| —0.005285 099
6| June eq * Ws 0030931 0.000078| —0.000209! . 0.099342| —0.000356 099
7| July eq * wy 0011895| 0.000151| —0.000653| 0.232857 0.003568 098
8| August eq - ws —0.002345({ 0.000202|—0.001181| 0.222601 0.00757 099
4| September eq * Wy —0.001882| 0.000172| —0.000931| 0.166148 0007214 099
10| October eq * Wi —0.018594| 0.000193] —0.000915| 0.158224 0006723 098
11| November eq* wn ~0.081318| 0.000353| —0.002145| 0.436559 0017713 095
12| December eq - we  [—0040935( 0000215]—0001391] 0277147 0.010503 095

Contribution ratio (R?) 0.86 0.85 0.89 097 .

RN | 0,=0.542, 0;=0.299. a;=0.159

BB | 0,=0.501, a;=0.317, a;=0.182
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Table-8. Catchment area characteristic factor of Nam - gye and Gang - cheon.

Catchment area Distance | Massing
Watershed | round the Rever Rever Rever Infiltration
cheracteristic catchment | degree
area area . . .| extension| -slope | -density | water shed
factor coefficeint
Mark Ai Gi Ci Ll Si Di Ki
Unit km?® km . km . . mm/day
Gang - cheon 382 305 0.62 105 | 0018867 | 027 53
watershed
Nam - gye 9.7 130 0.64 50 | 0008 0.23 6.0
water - shed
Table-9. Calculated values of wi(wi~wy).
S Gang - cheon | Nam - gye — Gang - cheon | Nam - gye
Classification i| watershed watershed Classification wi | watershed watershed
of monthly of monthly
w; value w; value w; value w; value
1| January wi| 0.012704 0.018742 71 July wz|  0.034072 0.033356
2 | February w2 0014048 0.019706 8 | August ws| 0037313 0.040927
3 | March wi| 0.013945 0.020504 9 | September |ws| 0.036292 0.039749
4 | April wq| 0.026371 0.030119 . |[10]| October wio| 0.017789 0.020307
5| May ws| 0.034836 0.030689 11| November [wn| 0.011761 0.021151
6 | June wes| 0.031702 0.029301 12| December |wi| 0.013567 0.019431
L, REAR ERSKE TR
e A B HEREE
i 7 HEE S e : : BEE wm =
- B | GEEEZE E%)
P Hydrograph 5! 72 {# 6.09 Table 10
. . 1982. 5. 1}
#Ee A AN 245 {8 9.58 BHEIF 1982 12, 31[245%'1
— Hydrograph 3 65 & 5.68 Table 12
' 1980. 4. 5
SHL R I =
HMAE A B 271 #& 10.50 BRIE 1980, 12. 3];271F1r’§1
A1 MEEE Eo(%)={(RRE— HEE) + FHRE X100
2. HAR #HENE BEEREAY Table-11, 13& 21 —#HE find 2.

3) EEEKERM FAKE HEER (=g e™")
BRMNDIR, FEEHR - wi(w,~wyp) @t Table-9

5. % %

7t WALz —Mslof #stod
BRFB(RATE) BE ] 2kERERM BE
—A(9, 10, 11)AA b, b, hE B®

FAE 7HE R R) ) ¥3 I RERER
)7} & Parameter+ i 2 &R KfE(Table-4°l
Ko MBRE R 099, MERE R*:098)A
o 98 RMEBEMEERS REESR alas
a o) BE — R (Table-5)N A a1, 0z 055
BREAE FSdE 7P MR Ol i B
EERBRD7L 2 AL §9 KfEA HTable-5).
ohe- HEKEARIS) Barnes #Elo] s FK MK
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Table-10. Comparism results between observed and estimated values by hydrograph (No. 1~No.
72) respectively.

Gang - cheon catchment area) 1982 year
Hydro | Runoff | Runoff | Relative Runoff | Runoff [Relative Runoff | Runoff {Relative
-graph of of error of of error of of error
number |observed |estimated Ey No| observed |estimated| E, No | observed | estimated Eo
No. (mm) | (mm) (%) (mm) | (mm) | (%) (mm) (mm) (%)
1 11.74 10.95 6.7 . |26] 1353 12.07 108 | 51 13.45 16.28 211
2 25.14 9.28 465 (27| 14.30 1284 | 102 | 52 16.50 17.42 5.6
3 19.49 22.29 143 |[28| 18.28 16.02 124 | 53 18.94 19.83 4.7
4 17.89 16.73 6.5 |29 3125 30.89 12 | 54 29.07 30.77 5.8
5 2648 26.45 0.1 (30| 17.95 16.50 81 | 55 | 140.87 125.76 | 107
6 16.79 15.23 93 [31| 12.68 11.19 11.7 | 56 34.73 3101 | 107
7 36.97 34.73 61 |32| 14.17 1443 18 | 57 21.55 2145 0.5
8 2459 24.77 0.7 |33 15.83 15.36 30 |58 13.15 13.08 0.5
9 19.33 19.24 05 |34| 1752 16.86 38 |59 24.20 24.11 04
10. 74.36 75.72 1.8 (35| 1039 10.17 21 | 60 33.18 33.12 0.2
11 47.00 48.00 21 {36] 2379 22.88 38 | 61 68.19 77.94 14.3
12 16.50 17.47 59 |37] 1867 18.97 16 | 62 63.51 63.19 0.5
13 18.46 19.10 35 |38] 1222 11.74 39 | 63 18.67 16.60 11.1
14 9.20 9.86 71 |39| 2335 2327 03 | 64 16.46 15.75 4.3
BT 5345 59.24 108 (40| 1893 17.92 53 | 65 41.67 41.62 0.1
16 76.22 76.82 79 41| 26.70 26.88 0.7 | 66 19.18 18.84 18
17 30.71 30.80 03 (42| 17.99 15.68 129 | 67 9.84 10.44 6.1
18 40.85 39.70 28 |43 1313 15.54 183 | 68 9.36 9.89 5.7
19 20.19 19.24 47 |44} 36.73 36.27 13 | 69 18.67 19.06 2.1
20 10.99 11.82 76 145 27.12 27.06 02 |70 3193 3237 14
21 10.59 1046 12 |46| 16.66 19.80 189 | 71 23.58 23.66 0.3
22 12.19 13.07 72 (47 993 9.25 69 | 72 16.85 15.93 54
23 19.90 21.29 70 (48] 44.26 43.98 0.6
24 16.88 17,51 37 |49| 19.65 20.07 2.1 Mean| 6.09
25 23.10 25.58 108 (50| 2856 26.09 8.6

E,= (Relative error% ) ={(observed - estimated) + observed}+ 100

Table-11. Comparism results between daily observed(Q) and estimated(Q’) values (Run - off)
(May 1 through June 25).

(Gang - cheon catchment area) 1982 year

HNO_G Month { Day | R(mm) { Qmm) | Q(mm)| Eo(%) I';'IO.G Month | Day' | Rmm) | Q(mm) | Q(mm) | E«(%)
No.1| 5 1[0 | ossy | 2 08 5 28 50 | 351 | 530 | 00
2| 0 | 35 g | e 2| 8| 40| Je | o

3 - 162 | o o8 30 | 100 | a6 | 3o o

T e ] BRI

v | o Bl a ] e [ [ ek n
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};.Io? Month | Day | Rtmm) | Qmm) | Q(mm) | Eo(%) HNO(.; Month | Day | RGmm) | Qmm) | Q(mm) | Eo(%)
No.2 5 | 308 | 186 | 528 | 408 2 - [ s | 0| oo
5 | - | am | 212 18 s | m ) G0
7| - | e | E2| I8 R AR AT
Total 2514 | 22} 319 5 NI )
026 | 235 o7a | 14
No. 3 8 | o090 | o3s | oz 6 -] om
002 | 352 074 | 14
o Jow | o | | G N A O
10 | 2670 | 666 | oo0 | 23 8 - oe | oes | o
oy | oses | o0 | B9 9 | oer | og | a5
2§ - | 1 | 233 188 Towl | - |28 | 32| )
13 - | e | 1) 8L Iines EREARIE
1 . 11 | 099 1 123 | 89 | 49 | 49| o
15 S Y s 12 BRI
16 S Y N e 13 : 102 | 03 | o3
Total | - | 1949 | 2234 13 14 ’ 0% | 0% | 101
No. 4 17 | 180 | s25 | 4900 82 15| | 0% | g | 0y
18 | o | em | 2D 88 6 | - | 0% o8 | e
o | - | s | ML o) s | g8 T
20 | - | a9 | 13 67 8 | - | osr | oi | 03
21 Lag | 134101 o | | s ) g |07
9 . 139 | 12 T Total | - | 1679 | DB o0
9 . 133 | 18 00 iNo 7 20 | 588 | 1820 | 1699 | OF
R AR
120 | 4. z 610 | 575 | 57
% ] M5 90 :.g ;Z : o3| om0 | o0
1673 | 65 25 |- | 038 | 038 | 00
Total 17.89 16.;/3 65 Total 36‘93 3473 | 605
No. 5 %6 | 50 | 146 { 1301 OO
o e w200

% H.G. No. . Hydrograph number, R(mm) : Rainfall, Q{mm) : Observed, Q'(mm)  Estimated, E, : Relative

€I71or.
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Table-12. Comparism results between observed and estimated values by hydrograph (No. 1~No.
65) respectively.

Gang - cheon catchment area) 1980 year
Hydro | Runoff | Runoff | Relative Runoff | Runoff |Relative Runoff | Runoff | Relative
- graph of of error of of error of of error
number |observed |estimated Eo No| observed |estimated| Eq No | observed |estimaedd| Eq
No. (mm) | (mm) (%) (mm) | (mm) | (%) (mm) | (mm) (%)
1 96.30 | 109.34 135 |26 20.20 20.68 24 | 51| 1160 13.02 12.2
2 35.50 30.95 128 |27, 1757 18.06 28 |52 | 1690 17.14 14
3 24.76 23.74 41 (28| 20.00 20.20 1.0 |53 2210 25.84 16.9
4 23.97 24.25 1.2 |29| 2206 24.71 120 | 54 | 42.70 4721 10.6
5 1647 18.52 125 (30| 8530.| 8549 02 |55 | 94.03 94.84 0.9
6 21.80 24.34 116 (31| 2071 20.67 02 | 56 | 36.87 36.56 0.8
7 35.00 31.25 107 |32 27.34 2748 05 | 57 3543 35.20 0.6
8 17.84 16.66 66 |33 34.83 421 18 | 58 | 24.08 23.67 1.7
9 29.00 3244 119 34| 1220 12.59 32 |59 | 1681 16.72 0.6
10 52.76 53.39 12 |35 3270 32,52 06 | 60 || 1853 18.68 0.8
11 2980 | 29.76 0.1 36| 36.60 36.87 0.7 | 61 | 56.18 56.75 1.0
12 28.17 3349 189 37| 2034 22.70 95 | 62 24.24 2552 53
13 55.15 51.75 62 (38| 16.88 18.32 85 | 63 | 16.62 18.09 89
14 53.61 50.75 53 39| 2091 22.88 94 | 64 | 2272 23.65 4.1
15 42.00 45.03 7.2 |40| 24.46 24.71 10 | 65 | 29.69 32.35 9.0
16 13270 142.18 71 41 4227 42.11 04
17 69.03 69.45 06 (42 36.18 36.31 04 edn| 5.68
18 119.30 | 12454 44 (43| 2755 27.28 1.0 ’
19 119.90 136.51 139 |44| 51.90 56.66 9.2
20 28.32 29.96 58 |45 17.60 18.56 5.5
21 25.34 25.19 0.6 (46| 10490 | 115.02 9.7
22 23.34 2722 166 |47 27.00 28.79 6.6
23 24.93 26.31 55 [48] 178.17 179.06 0.5
24 20.11 20.80 34 49| 7011 7744 10.5
25 34.26 34.77 15 (50| 16.29 18.45 13.3

Table-13. Comparism results between daily observed(Q) and estimated(Q') values (Run - off)
(April 5, through May 29).

(Nam - Gye catchment area) 1980 year

H. G| Month | Day | Rtmm) | Qo) |Q'm)| Eo(%) | Ty & | Month | Day | Romm) | Qemm) |Qmm) | Eo(%)
No. 1| 4 5 | 1224 | 3442 | 30901 1350 5 3 -z | 2B o9
6 | 3243090 | 329911350 Total p397 | 2421 12

7 - 11827 | 20771 136 | No. 5 4 P20 702 | T8I 121

8 : 331 | 378|136 5 - 143 | 420 | 126

9 - sz | 38146 6 : 255 | 2881 120
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.G | Month| Day |Rmm) |Qunm) |Q/mm)| E«(%) H. G | Month | Day |Ramm)|Qumm) |Q'(mm)| E(*%)
10 - os1r 33 ug 7 | 2ar | ZT84 126
11 - 30z | 3130 Total 1647 | 1832 125
Total 9630 | 109341 135 || No. 6 8 |30 777 | 8821 113
No. 2 12 | 248 | 791 881130 9 | 122 | 807| 01 116
13 | 42| e37| 22|13 10 . 481 | 3901 123
1 | 151 | 853 74 (133 1 : Lis | 1284 13
15 | 28 | 443 3321130 Total 2180 | 2434 | 116
16 | 89 | siz2| 1481125 || No7 12 | 388 | 1207 | 1078 | 108
17 : 212 | 1841132 13 : 764 | 881 | 109
18 . 102 | 030|117 14 | 135 | 860 | 7881 109
Total 3550 | 3092 | 128 15 | 41| 391| 3301 105
No. 3 19 | 146 | 676 | 48| 41 16 - 232 | 2081 103
20 c | 4z §19) 42 17 - 046 | 0931 43
21 : 246 | 2381 40 Total 3500 | 3122 | 107
22 . 1 230 | 2230 41 [Nos 18 | 25| Li2| Yoo | 107
23 | 232 2221 43 19 | 53| 29| 20| 77
24 - | 25| I aa 20 | 96| 59 | 2271 65
25 - 218 2090 4 21 | 344 321 64
26 - 212 | 2024 70 22 : 149 | 19| 40
Total 2476 | 2274 41 |23 : 144 | 1381 56
No. 4 27 | 187 | 716 | TEH 11 24 : 140 | 1320 57
28 | - | 453 | 42B) o0z Total 1784 | 16881 46
s | en | 28w Por— LB Lot
5] ] CRRINKTIE
5| 245 | jagl 12 Tl 2000 | B4 [ 11s
2 | 238 | 243 25
R R wi(wi~w) BE —#K (Table-6) ol A L}, Wit WHEIE ERol #slod
T witE rEA Y AR 2 RERBR oEMES $I i STREHEREEREG
)7} 7v2 2 Parameters 1 kel BEHEE(K) —1}138) 2 Table-9~ 12014 #7313 &= vhet
0]t} (Table-6) Zo] @)l B 2R HydrographfBE{E5 2
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e R R 2EMQ BAMLY NS
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N- - BRS Heoz KUK E8TK
BHEER-S EHT b AT X e oY
42 1A Fin SEM(ERWEER - 8
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Tl HERRAGRE Earste Mk 2y
o] FE Y P PMESTRIGRIER) fiRol BT
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Flo2 HHK FIEEEAS B3t
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