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Abstract

This project provides technical staff support in accordance with the
professional requirements of the Water Resources Agency. Additionally, it
aims to improve the value-added applications of the groundwater
observation network. The establishment of an evaluation system for
groundwater resources as a supportive water supply source during the
drought period in Taiwan could strengthen a plethora of response actions
against such phenomena as well as establish effective decision-making

policies.

This research was developed based on references related to
assessments of supportive water supply sources. In order to characterize
groundwater areas as supportive water supply sources, among other
factors, the assessment methods should evaluate the location,
hydrogeological conditions, groundwater levels, water subjects, water
pipeline distance, follow-up maintenance and management issues.
Regarding the implementation strategy, the allocation of water resources
management during the early drought period should be carried out in the
form of water saving technologies, reclaimed water utilizations, and
surface water allocations. Once the drought is serious, the groundwater
and hyporheic flow resources should act as supportive water supply

sources.

This project follows the existing groundwater management water
level setting methods of Taiwan to upgrade the management water level
of the 751 existing observation wells (including safe water level, lower
limit water level, and serious lower limit water level). The water level
correlation analysis of 136 observation wells was investigated by using
subsurface subsidence, seawater intrusion or groundwater salinization and

by maintaining the ecological base flow rate. A total of 77 observation
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wells were highly correlated and the management water level was

reviewed.

The process of groundwater resources as supportive water supply
sources during the drought period should also be highlighted. This project
applied the Thiessen Polygons control area multiplied by the observation
well water level difference (current water level minus the lower limit
water level of management water level) multiplied by the specific yield
(unconfined aquifer) or storage coefficient (confined aquifer) multiplied
by the conservative value (60%) access to the Thiessen Polygons control

area of supportive water supply sources during the drought period.

Furthermore, all the assessment factors and processes of the location
of groundwater wells as supportive water supply sources during the
drought period were also included in this project. These assessment
factors included the water quantity, water quality, 3km range along the
high-speed rail, water purification facilities and raw water pipelines,
alluvial or adjacent river areas, and the existing pumping wells of the
supportive water supply sources during the drought period for all the

assessments of a total of 6 types of drought water supply programs.

Moreover, the evaluation system for groundwater resources as
supportive water supply sources during the drought period was developed
based on Web GIS, various groundwater related spatial information and
data, the Geographic Information System (GIS) and spatial analysis
technology, allowing the user to investigate various related layers on the
map, view data, and analysis system architecture. The system was
designed and divided into 5 modules: groundwater level and water quality
assessments, groundwater operation management assessments,
groundwater reserve assessments, management, maps and other functions,

and user right management.
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7 - - 0.50 - - 55.14
% 3-3-32 ¢ e HALREPE PR T
LR "‘:'\ﬁ'] T 2
4 72K 1= (m)
LN
Y| pme ix | B8] ue
1o |29 |35 (49 |59 (62 |77 87 |9 |10 (117 [127 | Z 7 | &3 | 44
Fi—” - ’J( %/m
B
% 2Rz 24.96(24.97(25.05(25.25]25.50|25.85(25.66(25.97|25.57(25.2625.14|25.01
?1;1 TR (24.57(24.74 (24.52 1 24.61 | 24.88 |25.18(24.99(24.99|25.08 | 24.78 | 24.64 | 24.46 - 19.65
g T PR 1123.74|23.96 [ 24.28 | 24.34 | 24.47 |24.81 (24.78|24.64 | 24.71 | 23.95 | 23.33 | 24.15
& 2ok 159.71)59.7260.58 | 62.19 | 63.18 |64.36(63.97|63.90|63.29 | 62.23 | 61.54 | 60.43
o Tk |55.17(55.77156.39 | 56.37 | 57.03 |58.81(59.05(59.96| 58.93 | 58.57 | 57.79 | 56.36 5514
3% - .
= 54.66 |55.26 | 56.11 | 56.13 | 56.51 |58.17|58.66(59.08|58.37|57.96 | 57.38 | 55.88
%Ef—_—: l€\l,}; [l
55.14155.26 |56.11 [56.13 |56.51 |58.17 [58.66 |59.08 |58.37 [57.96 |57.38 (55.88
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# 3-3-33 B ORVEFf BN A RPIY H IR e

. BT RCR 2R IE AR R FLLiE 2T 2§ oK i (m)
LG [ Akrme | | | skramE | .
oz EATI | e | BFIERR | BETIE | o a7 | B2 B

13k (1) 0.77 - - -0.53 - -
=1=1) 4P B - - - - -
(1) - - 0.51 - - 102.90
& 3%(1) - - 0.56 - - 20.87
2H() 0.57 - - 2.73 - -
< &(1) 0.84 - - 4.15 - -
7 3 (1) 4P B - - - _ B
P A(1) 0.54 - - -6.97 - -
w4=(1) 0.78 i Ap B - -13.8 - -
% A(1) 0.90 - - 5.87 - -
E S () 40 B - 0.50 - ; 571
BE () 0.58 - - 14.08 - -
A1) i 4p B - - - - -
% n (1) 0.52 - - 8.70 - -
() i Ap B - - - - -
23(1) 0.57 - - 11.89 - -
48 (1) 0.66 - - 13.64 - -
1 (1) 0.59 - - 18.01 - -
 F(1) i Ap B 0.50 - - -4.96 -
@ i#(1) 0.73 i 4n B - -8.31 - -
m (1) 0.63 - - 5.97 - -
Kk HR(1) 0.61 - - -25.79 - -
BE(Q) 0.61 - - -7.02 - -
-4 i 4p B - - - - -
fe (1) 0.67 - - -9.05 - -
% - K @ #(2) 0.56 i Ap B - -13.76 - -
A7 (1) 0.65 - - -1.65 - -
% 5 (2) 0.52 i 4p B - -35.16 - -
2(1) 0.61 - - -18.99 - -
53 () 0.68 i 4p B - -17.40 - -
£5(1) 0.54 - - -3.95 - -
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# 3-3-33 G CRIESFE B A ELRIY F IR 2R3 (E)
. TRk g L] E A M LI iE T 2 F 32K f(m)
LR —— VT
K TR g | PEORR s man | pare | CERT D G nan
y'r,kﬁfu : - = j,i'r,];ﬁfr. h -
1 £(2) 0.80 - - -15.98 - -
P 46(2) 0.86 - - -15.31 - -
T H(Q2) 0.54 i Ap B - -28.30 - -
% {=(2) 4P B - - - -
A E (1) 0.72 - -16.67 - -
~E(2) 0.51 - - -14.67 - -
< E(1) 0.54 i Ap B - -28.90 - -
£2(2) 4P B - - - -
B3 () 0.51 - -18.25 - -
%% X 4p B - - - -
#15(2) 4 B - - - -
%k (2) 0.64 - 11.85 - -
-k *3(2) 0.69 - 121 - -
1 15(2) 0.90 - 14.88 - -
2H(2) 0.59 - -4.01 - -
#1i(2) 4P B - - - - -
A (1) 0.57 i Ap B - -20.11 - -
i F(2) 0.51 0.51 - -26.04 -13.59 -
{2 (2) 0.65 i An B - -16.98 - -
% & (1) 0.51 - -14.44 - -
v E(2) 0.87 - -3.77 - -
% H2(2) 4P B - - - -
¥35(2) 0.69 i 4p B - -9.61 - -
EFQD) AP B - - - -
< 5 (2) i Ap - - - -
% 3-3-34 U oKIEFF S £ P ? IR T T
= HEE
# 72k *(m)
Ak
dg gk " r |
17 (27 |39 [ 48 | 5% [ 61 | 7% [ 83 | 9% [0 [117 [127 T%Ew 48
Tk A
B
% 2oki | 440 | 433 | 462 | 5.17 | 540 | 540 | 524 | 545 | 5.34 | 4.87 | 4.88 | 4.68
R 417 | 401 | 391 | 425 | 455 | 455 | 470 | 4.78 | 4.64 | 437 | 4.43 | 4.34
°(1§’ " | 417 | 415 | 415 | 425 | 455 | 455 | 470 | 478 | 464 | 437 | 443 | 434 | 415 | - -
4.07 | 3.85 | 3.61 | 405 | 428 | 428 | 4.53 | 453 | 449 | 425 | 432 | 422
Bt Tk
415 | 415 | 415 | 415 | 4.28 | 428 | 453 | 453 | 449 | 425 | 432 | 4.22
% 3okt [ 140 [ 116 | 0.85 | 1.26 | 1.84 | 1.84 | 1.31 | 2.00 | 1.93 | 1.34 | 0.49 | 1.62
e | TUkRE |-035(-0.79 | -1.61 | -1.30 | -1.42 | -1.42 [ -0.75 | -0.16 | -0.38 | -1.54 | -1.14 | -0.62 Les| ]
M <073 | <121 | -1.97 | -1.92 | -1.94 | -1.94 | -1.40 | -0.88 | -1.50 | -2.65 | -2.00 | -0.95 |
E‘S:j—!f_ - KE\I,J\» fhad
-0.73|-1.21 | -1.65 | -1.65 | -1.65 | -1.65 | -1.40 | -0.88 | -1.50 | -1.65 | -1.65 | -0.95
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# 3-3-34 G oRIEFf s EREBIY ¥R T2 ()
N L T 2
e 'FIE‘T—}‘ fi;(m)
ok
#2 gk - ~ |
15 |29 |33 |47 |52 [6% [77 |85 |97 [10% 117 |12 | 7|8+ |44
'Sl vk | s
B
S apn 8.96 | 8.48 | 8.15 | 8.21 | 848 | 848 | 9.06 | 9.74 | 9.79 | 9.74 | 9.62 | 9.29
X Kz
8.96 | 870 | 870 | 8.70 | 8.70 | 870 | 9.06 | 9.74 | 9.79 | 9.74 | 9.62 | 9.29
a 807 | 7.57 | 7.15 | 742 | 741 | 7.41 | 8.12 | 8.40 | 8.54 | 8.34 | 8.20 | 8.21
: TR 8.70 - -
(1 870 | 870 | 870 | 8.70 | 8.70 | 870 | 8.70 | 8.70 | 8.70 | 8.70 | 8.70 | 8.70
7.67 | 7.10 | 6.50 | 6.74 | 7.00 | 7.00 | 7.46 | 7.67 | 8.02 | 8.05 | 7.95 | 7.95
g Tk
870 | 870|870 | 870 | 870 | 870 | 8.70 | 8.70 | 8.70 | 8.70 | 8.70 | 8.70
% poki | -845|-826|-831|-8.66|-8.48 | -8.48 | -8.40 | -7.74 | -7.96 | -8.49 | -8.51 | -8.14
- -12.05|-11.96|-12.57|-12.61|-12.51|-12.51|-11.47 |-11.24|-11.38|-12.04 |-12.26 |-11.93
Ll vl N h
“:2’) -9.61|-9.61|-9.61|-9.61|-9.61|-9.61|-9.61|-9.61|-9.61|-9.61 |-9.61|-9.61|-9.61| - -
-13.14|-13.21{-13.25|-13.26 |-13.59|-13.59|-12.31|-12.67|-13.03|-13.39 | -13.45 | -13.23
B Tk
-9.61|-9.61|-9.61|-9.61|-9.61|-9.61|-9.61|-9.61 |-9.61 |-9.61 | -9.61 | -9.61
F ok | -690|-7.52|-727 | 711 | -747 | -747 | -6.97 | -6.07 | -6.54 | -6.68 | -6.39 | -6.86
- -14.48|-15.03|-15.20|-14.86 |-14.82|-14.82|-14.29|-14.38 |-14.78|-14.92|-14.40|-14.31
T RIN I
”(l’f“ -8.31|-831(-831|-831|-831|-831|-831|-831|-831-831|-831|-8311-831]| - -
-16.52]-16.59|-16.12|-16.02|-15.44|-15.44|-14.83 |-14.81|-15.39|-15.93 |-15.68|-15.85
B Tk
-831|-831|-831|-831|-8.31|-831|-8.31|-831|-831|-8.31]-8.31]-8.31
ok -12.29(-13.20(-13.75|-14.21|-15.16|-15.16|-14.99|-13.17|-12.88|-12.52|-12.70|-12.65
X DRIE
-12.29|-13.20{-13.75|-13.76 |-13.76|-13.76|-13.76|-13.17|-12.88|-12.52|-12.70|-12.65
5 -33.75|-34.16|-33.93|-32.48 |-31.86|-31.86|-30.98 [-31.06 |-31.08|-31.63 |-32.14 |-33.02
i TRk -13.76| - -
2 -13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76
AP -34.88(-35.47(-35.29|-34.80|-35.35|-35.35|-33.14|-33.73 |-33.90|-33.74 |-33.99 | -34.45
LA
-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76 |-13.76
% »okim [15.64]13.9713.58|13.94 | 14.44 | 14.44 | 15.52(15.90 | 16.27 | 15.80 | 15.79 | 16.23
R 13.97 | 12.60 | 11.67 | 11.95 | 11.93 | 11.93 | 13.70 | 14.64 | 14.77 | 13.86 | 14.23 | 14.92
rllb}’ 7K1
(2)‘ 13.97 | 12.60 | 11.85 | 11.95 | 11.93 | 11.93 | 13.70 | 14.64 | 14.77 | 13.86 | 14.23 | 14.92 | 11.85| - -
13.58 | 12.07 [ 11.35 | 11.40 | 11.04 | 11.04 | 13.13 | 13.92 | 14.20 | 13.14 | 13.79 | 14.31
ﬁg;f_é‘_—f“l’ﬁl'i
13.58 | 12.07 | 11.85 | 11.85 | 11.85 | 11.85 | 13.13 | 13.92 | 14.20 | 13.14 | 13.79 | 14.31
' % »-ki |14.16]13.66 | 13.51 | 13.64 [ 13.79 | 13.79 | 14.72 | 15.26 | 15.05 | 14.59 | 14.55 | 14.55
”Zl';* TR [ 13.62]13.08 [ 12.53 | 12.27 [ 12.41 | 12.41 | 13.83 | 14.35|14.07 | 13.80 | 13.98 | 14.03 [ 11.89| - -
Bed TR ] 1341112791226 11.90 | 11.93 | 11.93 | 13.43 | 14.07 | 13.84 | 13.65 | 13.81 | 13.84
Fpkim | 699|501 | 379 | 442 | 5.08 | 5.08 | 6.61 | 7.31 | 7.46 | 6.91 | 6.34 | 7.24
sy | Uk | 529 ]330 [ 205 [ 201 | 1.86 | 1.86 | 431 | 5.57 | 5.25 | 3.92 | 449 | 5.68 o
2 4841291 | 151|120 082 | 0.82 | 3.56 | 471 | 455 | 3.10 | 4.06 | 521 |
Bt Tk
484 | 291 | 151 | 121 | 1.21 | 1.21 | 356 | 471 | 455 | 3.10 | 4.06 | 5.21
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* 3-3-34 KRR 1# S N £ ERLP) 2 ?IEJ\ 3T (4)
= e
B 2K =(m)
ok
#r ) Fmok vk »‘% /a#f
1% |25 |33 |43 |53 |62 [72% [ 82 [ 93 [10* |11 |12 ey Ao 4R
& ™ok f&;,ﬁ
a2
Z 3okt | 15.11]14.45|14.27 (1421 | 14.41 | 14.41 | 14.86 | 15.56 | 15.45 | 15.59 | 15.38 | 15.22
- 14.45(13.83 [ 13.59 | 13.68 | 13.83 | 13.83 | 14.29 | 14.77 | 14.72 | 14.42 | 14.44 | 14.53
Sk 45 7K
(SE 14.45 | 13.83 | 13.64 | 13.68 | 13.83 | 13.83 | 14.29 | 14.77 | 14.72 | 14.42 | 14.44 | 1453 | 13.64| - -
14.30 | 13.69 | 13.52 [ 13.51 | 13.55 | 13.55 | 14.06 | 14.42 | 14.59 | 14.28 | 14.30 | 14.41
g Tk
14.30 | 13.69 | 13.64 | 13.64 | 13.64 | 13.64 | 14.06 | 14.42 | 14.59 | 14.28 | 14.30 | 14.41
% 2ok |23.06]22.8522.96 |22.89 | 22.89 | 22.89 | 23.75 | 23.82 | 23.76 | 23.66 | 23.59 | 23.23
g 19
‘7(1*;‘ Tk 22.06(21.76 | 21.63 | 21.62 | 21.56 | 21.56 | 22.13 | 22.46 | 22.60 | 22.31 [ 22.32 | 22.19 | - - 2087
Bef Tk (21,70 21.41 [21.35(21.16 [ 21.22 | 21.22 [ 21.49 | 21.78 | 22.05 | 21.89 | 21.87 | 21.77
% >kt 119.84(19.84 | 19.83 | 19.91 [ 20.22 {20.22 [ 20.45 | 20.92 | 20.70 | 20.44 | 20.10 | 19.81
L | Uk [18.91]18.66 | 18.37 [ 18.50 | 18.42 [ 18.42 | 18.84 [ 19.27 | 19.08 | 18.76 | 18.79 | 18.89 801
(1) 18.66 | 18.15 [ 17.98 | 18.14 | 17.91 | 17.91 | 18.34 | 18.78 | 18.73 | 18.45 | 18.36 | 18.54 | ) )
BeE Tk
18.66 | 18.15 | 18.01 | 18.14 | 18.01 | 18.01 | 18.34 | 18.78 | 18.73 | 18.45 | 18.36 | 18.54
% 2ok 17791693 16.76 | 16.62 | 16.93 | 16.93 | 17.49 | 18.15 | 18.20 | 17.94 | 17.97 | 17.95
1| Uk 16711562 [15.07|15.20 [ 1520 | 15.20 | 16.16 | 16.59 | 16.59 | 16.03 | 16.32 | 16.77 1488
() AP 16.22 [15.19 [ 14.79 | 14.62 | 14.35 | 14.35 | 15.51 | 15.70 | 16.25| 15.67 | 15.76 | 16.37|
=2 R [t
16.22 | 15.19 | 14.88 | 14.88 | 14.88 | 14.88 | 15.51 | 15.70 | 16.25 | 15.67 | 15.76 | 16.37
% >k 11053990 | 9.68 | 9.89 | 9.79 | 9.79 [ 11.06 | 11.20 | 11.17 | 10.94 | 10.81 | 10.88
?1? Tk | 935|835 7.92 | 8.04 | 802 | 802 | 942 | 986 | 9.75 | 939 | 953 | 9.64 | 587 | - -
BE Uk 901 | 7.94 | 7.40 | 735 | 7.42 | 7.42 | 877 | 9.42 | 9.06 | 8.86 | 9.12 | 9.24
% 2ok |-10.44|-13.89(-15.51|-15.89|-16.21|-16.21|-12.06[-10.88[-10.30|-11.45|-11.41| -9.91
—_— -13.51[-16.08|-18.13|-18.70|-19.73|-19.73|-16.23|-14.90|-13.52|-15.16|-14.81|-13.51
U LRz
! (l’f’ -13.51(-16.08|-16.67|-16.67|-16.67|-16.67|-16.23|-14.90|-13.52|-15.16|-14.81|-13.51|-16.67| - -
-14.73|-17.21]-18.98|-20.12|-21.18|-21.18|-17.27(-15.72|-15.31|-16.50|-16.06 | -14.45
BeE Tk
-14.73|-16.67|-16.67|-16.67|-16.67|-16.67|-16.67 |-15.72|-15.31 |-16.50|-16.06 |-14.45
sk 13.79 | 13.63 [ 13.92 | 14.24 | 14.24 | 14.24 | 14.36 | 14.61 | 14.52 | 14.14 | 14.32 | 14.24
X DRIE
14.08 | 14.08 | 14.08 | 14.24 | 14.24 | 14.24 | 14.36 | 14.61 | 14.52 | 14.14 | 14.32 | 14.24
g 12.85 [ 12.65 [ 13.20 | 13.06 | 12.59 | 12.59 | 13.55 | 13.87 | 13.80 | 13.55 | 13.81 | 13.79
B h Tk 14.08] - -
(1 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08
12.26 | 11.87 [ 12.40 | 12.29 | 11.69 | 11.69 | 13.07 | 13.44 | 13.36 | 13.29 | 13.57 | 13.59
BeE Tk
14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08 | 14.08
% xokte 392 ]-210|-253|-1.82|-1.40 | -1.40 | 1.58 | 1.71 | 1.81 | 0.99 | 1.06 | 3.53
wE | Uk [-027]-525]-593 | -5.85 [ -6.71 | -6.71 | -0.94 | -1.07 | -1.01 | -3.43 | -2.56 | 1.14 o
®) 2.63|-586|-6.51|-743|-8.16 | -8.16 | -2.56 | -2.40 | -2.32 | -4.48 | -4.02 | 0.16 | '~ ) )
Eg:j—!f_—rxq,k;i
-2.63|-5.86 | -6.51 | -7.02 | -7.02 | -7.02 | -2.56 | -2.40 | -2.32 | -4.48 | -4.02 | 0.16
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# 3-3-34 G oRIEFf s EREBIY ¥R T2 ()
o ST
B 32 oK i (m)
ok
2| Frokix -k »‘% @ﬁ
1o |20 |35 |40 |50 |67 |77 |87 [97 (107 [117 [127 | 7 &% | 44
'Sl vk | s
B
% >kt [118.58[118.42|118.48(118.50|118.54(118.54[118.89|118.90(118.92|117.45(117.35(117.32
ﬁifl; Tk [112.88[108.67(104.28[103.92(105.05(105.05|105.76(106.28[105.28/104.83(104.24/103.92| - - 1102.90
BeE T 'k 1[103.56/103.61(103.56/103.58{103.76[103.76|104.23[105.13|104.04(103.61|103.65(103.60
Z »oki= | 523|483 393|395 | 468 | 468 | 643 | 727 | 7.10 | 6.46 | 5.77 | 5.72
B 3.88 | 3.26 | 2.27 | 2.25 | 2.40 | 2.40 | 3.80 | 4.92 | 4.84 | 423 | 4.09 | 4.09
e LRz
f(“l') 3.88 | 326 | 273 | 273 | 273 | 273 | 380 | 492 | 484 | 423 | 4.09 | 409 | 2.73 | - -
344 | 251 | 1.69 | 1.84 | 1.07 | 1.07 | 3.07 | 3.75 | 4.10 | 3.60 | 3.61 | 3.65
ﬁ&é‘_"" ’3*@.1
344 | 273 | 273 | 273 | 273 | 273 | 3.07 | 3.75 | 4.10 | 3.60 | 3.61 | 3.65
% >kt | -0.87|-1.87|-3.09|-3.42|-2.85|-2.85|-2.06 | -1.18 | -1.16 | -2.05 | -1.79 | -0.80
B 374 | -4.49 | -5.82 | -5.56 | -5.70 | -5.70 | -4.74 | -3.72 | -3.58 | -4.72 | -4.75 | -4.17
e LRz
f(“z') -3.74 | -4.01 | -4.01 | -4.01 | -4.01 | -4.01 | -4.01 | -3.72 | -3.58 | -4.01 | -4.01 | -4.01 | -4.01| - -
4,66 | -5.84 | -6.77 | -6.61 | -7.12 | -7.12 | -5.76 | -5.78 | -4.59 | -5.65 | -5.46 | -5.33
B Tk
-4.01 | -4.01 | -4.01 | -4.01 | -4.01 | -4.01 | -4.01 | -4.01 | -4.01 | -4.01 | -4.01 | -4.01
% >kt |-13.33]-13.45-13.63|-14.23|-14.60|-14.60|-13.48 |-13.05|-13.20|-13.80|-13.44 |-13.53
S -17.36|-16.90|-16.93 |-17.40(-17.82|-17.82|-17.74|-16.64 |-16.70|-18.05 |-18.50 | -18.09
L4 TR
f‘(’;)‘ -16.98|-16.90|-16.93|-16.98|-16.98|-16.98|-16.98|-16.64 |-16.70|-16.98|-16.98|-16.98|-16.98| - -
PP -19.08|-18.44|-18.57|-18.58(-19.43 [-19.43|-19.15|-18.72|-20.75|-20.97 [-20.57 | -19.85
E R7N I
-16.98|-16.98|-16.98(-16.98|-16.98|-16.98|-16.98 |-16.98 |-16.98|-16.98|-16.98|-16.98
% >kir |-14.48(-14.22|-14.59|-15.03|-14.97|-14.97|-14.39|-13.05|-14.21 |-15.58|-15.32|-14.26
gow | TRk |-17.81|-17.31|-18.13|-18.67|-19.77|-19.77|-18.27|-17.12|-18.32|-19.48 |-19.68 | -18.21 .
(1 -19.07[-19.00(-19.25|-19.73|-21.30{-21.30{-20.62 | -18.92|-19.89|-20.95|-20.70|-19.94|
&i—rxq,};@;
-19.07|-19.00|-19.25|-19.73|-20.11 |-20.11|-20.11 |-18.92|-19.89| -20.11 | -20.11 |-19.94
% >k | -8.521-9.02|-9.26 |-10.20| -9.73 | -9.73 | -8.46 | -7.59 | -7.02 | -8.03 | -9.20 | -8.68
g | TRk [-10.20(-11.02(-12.44|-13.37|-13.65|-13.65|-11.41 | -9.37 | -9.63 |-11.54|-11.45|-10.14 \add
)] P -11.08[-11.71]-13.12|-14.03|-14.81|-14.81|-12.44|-10.66|-10.53|-12.18|-12.51|-11.04|
A LRz
-11.08|-11.71(-13.12|-14.03|-14.44|-14.44|-12.44|-10.66 |-10.53|-12.18|-12.51|-11.04
F pokim | 747 | 737|729 | 735 | 744 | 744 | 7.98 | 8.07 | 7.92 | 7.78 | 7.70 | 7.63
mor | TrUki | 634|625 | 611 | 612 | 6.12 | 6.12 | 6.53 | 6.86 | 6.76 | 6.68 | 6.73 | 6.52 507
(1) 6.18 | 6.03 | 595 | 586 | 5.93 | 593 | 627 | 6.41 | 6.40 | 634 | 642 | 6.24 |
&i—rxq,k,’i
6.18 | 6.03 | 597 | 597 | 597 | 597 | 6.27 | 6.41 | 6.40 | 6.34 | 6.42 | 6.24
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# 3-3-34 G oRIEFf s EREBIY ¥R T2 ()
o TFE= L
B 32 oK i (m)
AR
g N oA B |
12 (2% [3% 4% | 5% |63 | 7% |83 |93 [107 |11 % |12 » _rél B | AR
'Sl vk | s
B
& ok | -1.28(-1.39(-191|-2.64|-2.69 |-2.69 | -1.35|-0.71 | -0.23 | -0.86 | -1.23 | -1.35
- -231]-2.68|-3.83|-473|-5.08 |-5.08 | -4.06 | -2.73 | -2.30 | -4.14 | -4.07 | -2.97
UK
H(ZI;; -2.31|-268|-3.77 | -3.77 | -3.77 | -3.77 | -3.77 | -2.73 | -2.30 | -3.77 | -3.77 | -2.97 | -3.77 - -
-3.62 | -3.87|-5.16 | -5.56 | -5.66 | -5.66 | -5.27 | -3.88 | -4.18 | -5.26 | -5.22 | -3.71
) il
-3.62 | -3.77 | -3.77 | -3.77 | -3.77 | -3.77 | -3.77 | -3.77 | -3.77 | -3.77 | -3.77 | -3.71
& 2o -6.21 | -5.86 | -5.92 | -6.06 | -5.62 | -5.62 | -5.51 | -4.92 | -4.76 | -6.51 | -6.43 | -6.11
X poRIZ
-4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.92 | -4.76 | -4.96 | -4.96 | -4.96
% ) -8.16 | -7.64 | -7.50 | -7.87 | -8.21 | -8.21 | -7.51 | -6.88 | -7.20 | -8.47 | -8.94 | -8.38
! TR - -4.96 -
(1) -496 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96
-9.20 | -8.69 | -8.00 | -8.61 | -8.87 | -8.87 | -8.37 | -8.25 | -8.49 | -9.09 | -9.47 | -8.98
) il
-4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96 | -4.96
& 2o -14.55|-14.53|-14.59|-14.84|-14.02|-14.02|-13.62|-10.87|-12.54|-15.38 |-15.48 | -14.56
X poRIZ
-13.59|-13.59|-13.59|-13.59(-13.59|-13.59(-13.59(-10.87|-12.54|-13.59|-13.59|-13.59
% ) -18.04|-17.84|-17.40|-18.12|-18.86|-18.86|-17.31|-15.81|-18.17|-19.91|-20.18 |-18.48
‘ Tk -26.04|-13.59| -
2) -13.59(-13.59|-13.59|-13.59|-13.59(-13.59|-13.59|-13.59|-13.59(-13.59|-13.59|-13.59
PR -21.89(-20.51|-18.65|-19.94|-20.37|-20.37|-18.89|-18.81 |-20.71 |-21.42|-21.63|-20.82
B < [
-13.59(-13.59|-13.59|-13.59|-13.59(-13.59|-13.59|-13.59|-13.59(-13.59|-13.59|-13.59
& 2o -12.90|-12.91|-13.53|-14.75|-13.18|-13.18|-12.53|-11.07|-12.03|-13.88 |-13.71 |-12.85
X DR IE
-9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05
fow -15.72|-14.91|-15.66|-17.38|-17.81|-17.81|-16.29|-14.55|-15.25|-17.44|-17.52|-16.56
- -9.05| - -
(1) -9.05 | -9.05 [ -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05
-17.17(-16.54|-16.99|-18.56 |-18.98 |-18.98 |-17.66|-16.38 |-16.85|-18.52|-18.92|-17.67
) il
-9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05 | -9.05
Z >k | -489(-9.68 |-9.41 |-10.37|-9.94 | -9.94 | -5.87 | -5.40 | -4.79 | -6.34 | -6.85 | -4.66
P Tk | -8.20 [-13.85(-15.26(-15.35|-15.09(-15.09| -9.24 | -8.11 | -7.91 |-10.65|-10.22| -6.99 1825
1) P -9.83 |-14.83|-16.55(-18.28|-17.52|-17.52|-10.55| -9.79 | -9.54 |-11.71|-11.54| -7.54 ’
AL 54 rad
-9.83 |-14.83|-16.55|-18.25|-17.52(-17.52|-10.55| -9.79 | -9.54 (-11.71|-11.54| -7.54
£ Dok -549 | -8.30 | -8.92 | -8.33 | -7.83 | -7.83 | -4.86 | -3.71 | -3.77 | -5.02 | -5.17 | -4.11
~ £
) TR -8.20 [-10.49|-12.24|-12.21|-12.65(-12.65| -8.09 | -5.84 | -6.65 | -8.97 | -7.64 | -6.01 |-14.67| - -
Bed TR ] 2921 |-11.46(-13.01|-13.49|-14.14|-14.14| -8.87 | -7.17 | -7.93 | -9.85 | -8.66 | -6.54
& ok [-11.27(-11.25|-12.28|-13.55|-13.98|-13.98|-11.91|-10.92|-10.43|-11.52|-12.04|-11.52
53 TR [-13.311-12.79(-14.08(-15.61|-16.36(-16.36|-14.70|-12.99|-12.81 |-14.33|-14.69|-14.04 17.40
() -13.81(-13.29(-15.39|-16.94|-17.55|-17.55|-15.94|-13.77|-14.04 |-15.64|-15.72|-14.83
ﬁg;;’af_": Kil,J( fhad
-13.81(-13.29(-15.39(-16.94|-17.40(-17.40(-15.94|-13.77|-14.04 |-15.64 |-15.72|-14.83
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£03-3-34 FOKGEF A AR RPY Ik 3 ()
PN ?ﬂ@ﬁTi
B 2K =(m)
ok
| FRkR " )»x;é @:{3‘:
1?27 | 3% (4% | 5% | 6% (7% 8% |9" |10* [11* |12 s B | 2
Tk | gon
B
% 2okiz |-11.04]-12.31|-15.12|-16.73|-16.54|-16.54|-13.34|-11.85|-11.37 |-11.97|-12.21|-11.13
ep | Trke -13.16|-14.46|-17.32|-19.03|-20.24|-20.24 |-17.27|-14.71|-14.30|-15.67 |-15.46 | -13.62
?1;7 -13.16|-14.46|-17.32|-18.99|-18.99|-18.99|-17.27|-14.71|-14.30|-15.67 |-15.46|-13.62|-18.99| - -
P -13.98|-15.51|-19.05(-20.47|-21.83|-21.83 |-18.35|-15.73|-15.79|-17.56|-16.93 | -14.59
-13.98|-15.51|-18.99(-18.99|-18.99|-18.99(-18.35|-15.73|-15.79|-17.56 | -16.93|-14.59
% xokiz | -2.61]-251(-293|-3.78|-3.94 | -394 | -2.33 | -1.99 | -1.83 | -2.21 | -2.83 | -2.87
mag | F Uk | -437-4411-550 | -5.75|-6.05 | -6.05 | -4.97 | -4.08 | -3.61 | -4.69 | -4.95 | -4.63 67| - )
@) P -4.88 | -5.221-6.23 | -7.60 | -7.12 | -7.12 | -6.30 | -4.56 | -4.63 | -5.93 | -6.15 | -5.16
-4.88 | -5.22 | -6.23 | -6.97 | -6.97 | -6.97 | -6.30 | -4.56 | -4.63 | -5.93 | -6.15 | -5.16
£ 20k 1-9721-991 [-11.20]-12.25|-11.65|-11.65| -9.76 | -8.70 | -8.54 | -9.35 |-10.13| -9.58
mag | Uk [-1119(-11.19(-12.75]-13.97|-14.60|-14.60 | -13.03 | -11.17|-10.74|-12.54|-12.59| -11.54 1531 - )
2 P -11.48|-11.66|-13.37|-15.03|-15.84|-15.84 |-13.84|-12.33|-11.74|-13.60|-13.72|-12.18
-11.48|-11.66|-13.37|-15.03(-15.31|-15.31|-13.84|-12.33|-11.74|-13.60-13.72|-12.18
F 2ok | 322 1.86 | 1.12 | 2.15 | 2.59 | 2.59 | 4.28 | 4.65 | 445 | 3.95 | 3.65 | 3.58
229 | 025 | -0.58 | -0.54 | -0.42 | -0.42 | 2.67 | 3.52 | 3.14 | 2.39 | 2.68 | 2.87
gk | TRk
1 229 | 0.25 | -0.53 | -0.53 | -0.42 | -0.42 | 2.67 | 3.52 | 3.14 | 2.39 | 2.68 | 2.87 |-0.53| - -
P 1.77 | -0.10 | -0.75 | -0.93 | -1.03 | -1.03 | 2.19 | 3.01 | 2.47 | 1.66 | 2.14 | 2.55
1.77 | -0.10 | -0.53 | -0.53 | -0.53 | -0.53 | 2.19 | 3.01 | 2.47 | 1.66 | 2.14 | 2.55
£ ok |-7.231-9.57 |-11.66|-10.77| -9.33 | -9.33 | -7.13 | -6.04 | -5.98 | -6.95 | -7.66 | -6.49
?é?ﬁ TR 2925 |-11.73|-13.80|-14.17 |-14.33|-14.33|-10.54| -8.28 | -8.66 |-10.69| -9.76 | -8.10 |-15.98| - -
FeE T Uk i) -9.97 |-12.30(-14.38|-15.22|-15.88 |-15.88|-11.31| -9.67 | -9.91 |-11.92|-11.03| -8.55
% 2ok -095]-1.09 | -0.75 | -0.71 | -0.55 | -0.55 | -0.63 | -0.30 | -0.69 | -0.84 | -0.91 | -0.82
s | ke -20.01|-23.58|-28.25(-29.91|-31.21|-31.21 |-24.48|-21.71|-20.59 |-22.17 | -22.32|-20.68
}1§j -13.80|-13.80|-13.80|-13.80{-13.80|-13.80-13.80{-13.80(-13.80|-13.80(-13.80|-13.80|-13.80| - -
P -20.61|-25.79|-30.42(-32.03 |-33.83|-33.83 |-25.92|-23.97|-22.29|-23.20|-23.08 | -21.48
-13.80{-13.80|-13.80(-13.80|-13.80|-13.80(-13.80|-13.80|-13.80|-13.80|-13.80{-13.80
ey e |719:73]-22.481-28.101-29.42 | -28.54|-28.54|-23.67|-21.96|-20.53 | -21.67|-20.53|-19.64
TR -19.73|-22.48|-28.10|-28.30|-28.30|-28.30|-23.67 |-21.96|-20.53|-21.67 |-20.53 | -19.64
i - g -22.90|-26.89|-31.51-32.95|-34.73|-34.73|-29.90|-26.25|-25.81 |-27.72|-25.92|-24.49 830l - )
2 -22.90|-26.89|-28.30(-28.30|-28.30|-28.30(-28.30|-26.25|-25.81|-27.72|-25.92|-24.49
PR -24.47|-29.59|-34.83 |-34.97|-36.99|-36.99 |-31.43|-28.05|-27.72|-29.90|-29.23 | -26.20
-24.47-28.30|-28.30(-28.30|-28.30|-28.30(-28.30|-28.05|-27.72|-28.30 | -28.30|-26.20
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% 3-3-34 B RGE A S AR F IRk e 2 (H)
T U 2T 2
B 2K =(m)
ok
dr| Fmoki - ~ B s
Poj2e |30 f4r 152 160 |70 181 0% 1107 1LY 120 |0 s 2R
ok | hin
B
S N -2.51 | -257|-2.77|-3.14 | -3.26 | -3.26 | -2.51 | -2.36 | -2.17 | -2.21 | -2.28 | -2.19
b S -3.36 | -3.16 | -3.58 | -3.91 | -4.16 | -4.16 | -3.74 | -3.22 | -3.18 | -3.41 | -3.54 | -3.43
‘Z{; -3.36 | -3.16 | -3.58 | -3.91 | -3.95 | -3.95 | -3.74 | -3.22 | -3.18 | -3.41 | -3.54 | -3.43 | -3.95 - -
BoE Tk -379 | -3.61 | -4.03 | -4.33 | -4.64 | -4.64 | -4.28 | -3.88 | -3.67 | -3.72 | -3.78 | -3.77
-3.79 | -3.61 |-3.95|-395|-395|-3.95|-3.95|-3.88|-3.67 | -3.72 | -3.78 | -3.77
% >R |-10.78|-14.63|-18.74|-19.08 |-18.54|-18.54|-14.58|-12.96|-11.48|-12.40(-12.03|-10.98
’Ei?‘ TR |-14.41(-18.13(-22.19(-23.03 |-23.11|-23.11|-18.41|-16.65|-16.11|-16.27|-16.31|-14.69|-25.79| - -
BeE TR 2]-14.97|-19.32(-23.27|-24.72|-25.57|-25.57(-20.34|-17.58|-16.96 |-17.30|-17.24|-15.86
% -k |-15.61(-18.28|-25.31|-25.97|-23.95|-23.95|-19.01|-16.81|-16.54|-16.91|-16.25|-15.52
- S -18.05(-23.50{-29.73|-30.17|-32.16(-32.16|-25.08|-21.34|-20.69|-21.35(-21.06|-19.06
(1’) -18.05(-23.50(-28.90(-28.90{-28.90(-28.90{-25.08|-21.34{-20.69|-21.35(-21.06|-19.06 |-28.90| - -
5§g‘rvq¢ji_1910_2542-3202-3248_3452_3452_2676_2105_2&18_2352_2L93_2018
-19.10(-25.42{-28.90(-28.90|-28.90(-28.90(-26.76|-23.05|-23.18 |-23.52(-21.93|-20.18
% ok [-19.81(-23.71/-29.67|-30.51|-30.61|-30.61|-24.63|-21.90(-21.04{-20.89|-20.55|-19.62
. ¢ S -23.13(-29.06(-33.69(-34.73|-37.49(-37.49(-30.17|-26.62|-25.22|-25.48-25.00|-23.10
22’) -23.13]-29.06|-33.69(-34.73|-35.16|-35.16|-30.17|-26.62 |-25.22|-25.48|-25.00|-23.10|-35.16| - -
E%i'f“ikii_2445_3L54_3583_3197_4010_4010_3L79_2&39_2124_2191_2648_2562
-24.45(-31.54(-35.16|-35.16|-35.16-35.16|-31.79|-28.39|-27.24|-27.91|-26.48|-25.62
N N 246 | 0.31 | -0.13 | -0.69 | -0.04 | -0.04 | 2.57 | 424 | 425 | 3.94 | 3.82 | 3.44
:ij)r TR 031 |-242|-297|-3.16|-3.24|-324|-120| 1.12 | 1.59 | 1.34 | 1.50 | 1.46 - - -5.71
BeE TR x| -0.66 | -2.84 | -3.70 | -3.96 | -4.65 | -4.65 | -2.03 | 0.06 | 0.73 | 0.84 | 1.06 | 0.79

N
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7ok i
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S AT 2 LR
rEARM LA AT 8 T

ko
v R A TR
B TR 4p B
L7 F Aok 3-3-35 % & 3-3-36 41

BTk

7’[—, o
# 3-3-35 %éilﬁzﬂé%ﬁﬁ HIES Sﬁ,ﬁJ\w%ﬁg‘
‘ BT KGR e s GE 2 AP BE 45 2T 2 8 32K i (m)
BRZ ) e T T aira® | ovn | aee | A EE | L a
R ¥R IA Wk adF A g A PR IA Wk adF A g

e (1) - - 0.53 - - 13.76

2:1(1) - 1 4p B - - - -

<2 (1) - 0.59 - - 0.58 -

T E(1) 0.64 4 4p B - -0.26 - -

“ k(1) - 0.51 - - 1.03 -

= # (1) - i 4n B - - - -
5o :‘r: (1) - - 0.54 - - -11.96

(1) 0.87 - - 0.33 - -

* /2 Q) i< 4p B - - - - -

2 Li(1) 4P BE i 4p Bl - - - -

& # (1) i Ap B i Ap B - - - -

£ (1) 0.90 - - -33.11 - -

A (1) 0.85 - - 0.53 - -
¥ (1) < 4p B - 0.52 - - 6.12

# B (2) % 4p B - - - - -

TE(2) 4 4p B < 4p B - - - -

“ F(1) 0.93 - - 2722 - -

6% 0.79 - - 0.56 - -

<2 (2) - 0.51 - - 0.77 -

T ¥ (2) 0.66 - - -18.94 - -

oK | ER( 4 4p B < 48 B ] - _ )

& #(2) i A Bl i Ap B - - - -

#wE(1) 4 4p B < 4p B - - - -

# (2 0.55 - - -7.90 - -

k(1) % 40 B - - B i B

* %(1) 0.59 0.54 - -23.61 -11.30 -

¢ 3 L <4 B - - - -
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# 72k #2(m)
K
#2 | Fmofki v & | e
1o |20 |39 (49 |52 (67 [7% |87 |97 (107 [117 |12 |7 [ &5 |44
fe&a -k f»’_wrf
2
& 2ok |-18.95(-20.82|-22.64(-23.92|-24.29(-22.71|-21.36|-19.56|-18.28|-17.83|-17.73|-17.61
S -20.98|-23.34/-25.07|-26.50|-28.41|-27.43|-25.94|-23.11|-21.63|-21.60|-21.50{-20.56
# 7Kz
(1§ﬂ -20.98|-23.34(-25.07(-26.50|-27.22|-27.22|-25.94|-23.11|-21.63|-21.60|-21.50|-20.56|-27.22| - -
Bof Tk -21.49|-24.27|-26.34|-27.73|-29.96|-29.31|-27.08|-25.38|-23.30{-22.64|-22.17|-21.41
R < [
-21.49|-24.27|-26.34|-27.22(-27.22|-27.22|-27.08|-25.38|-23.30|-22.64|-22.17(-21.41
Sk -18.85|-20.00(-21.21|-21.83|-21.81|-21.57|-19.80|-18.51|-18.04|-17.93|-18.03|-17.17
I g
-11.30{-11.30{-11.30(-11.30{-11.30(-11.30{-11.30|-11.30|-11.30|-11.30{-11.30|-11.30
E ] -21.22|-22.47|-23.18|-24.48|-24.62|-24.12|-22.70|-21.93|-21.29|-21.60|-21.73|-20.86
TR -23.61}-11.30| -
(1) -11.30{-11.30|-11.30(-11.30{-11.30{-11.30-11.30{-11.30|-11.30|-11.30{-11.30{-11.30
BoE Tk -22.07|-23.23|-24.30|-24.86|-25.20|-25.26|-23.69|-22.62|-21.73|-22.62|-22.04|-22.23
R < [
-11.30{-11.30{-11.30(-11.30|-11.30|-11.30{-11.30{-11.30|-11.30{-11.30(-11.30|-11.30
& ok |-25.51(-28.78|-31.02|-31.82|-33.04(-31.11|-29.42|-27.62|-26.17|-25.72|-25.57|-24.97
S -28.00{-30.55|-32.06|-34.52|-35.55|-35.38|-33.74|-31.79|-29.99|-30.15|-28.82-27.78
R7K I
%Eﬁ;—\ -28.00{-30.55|-32.06{-33.11|-33.11{-33.11|-33.11|-31.79|-29.99|-30.15|-28.82|-27.78|-33.11| - -
PP -29.87|-32.07|-33.93|-35.44|-38.69|-36.64|-34.70|-32.71|-31.48|-31.00|-30.52{-29.83
2 < 1
-29.87|-32.07|-33.11|-33.11{-33.11|-33.11|-33.11|-32.71|-31.48|-31.00|-30.52(-29.83
& 2ok | -4.56(-727|-6.54|-6.26 | -6.25 [ -5.20 | -4.63 | -3.26 | -3.04 | -2.90 | -3.59 | -3.54
< -6.98-9.94 | -7.64 | -8.69 | -9.32 | -8.23 | -6.29 | -4.75 | -5.01 | -4.92 | -4.93 | -4.57
R7N 12
J%E;)# -6.98|-7.90-7.64|-7.90(-7.90|-7.90 |-6.29 | -4.75 | -5.01 | -4.92 | -4.93 | -4.57 | -7.90 | - -
-8.05 |-10.68| -8.42 |-10.64(-11.45| -9.64 | -6.92 | -5.32 | -5.46 | -5.30 | -5.24 | -5.12
B TR
-7.90|-7.90(-790|-7.90|-7.90|-7.90 | -6.92 | -5.32 | -5.46 | -5.30 | -5.24 | -5.12
R g 1251074 | 1.55 | 1.48 | 1.72 | 239 | 2.32 | 2.50 | 2.45 | 2.26 | 2.07 | 1.92
Sy 0.63 |-0.12| 0.36 |-0.07 | -0.45| 0.93 | 1.60 | 2.00 | 1.93 | 1.77 | 1.57 | 1.33
% ki
(1/; 0.63 [-0.12| 0.36 |-0.07|-0.26 | 0.93 | 1.60 | 2.00 | 1.93 | 1.77 | 1.57 | 1.33 | -0.26 | - -
1029 (-0.39|-0.30|-0.47 | -0.81 | -0.31| 0.99 | 1.81 | 1.68 | 1.43 | 1.18 | 0.75
Egifi____r 1524 J\ fhad
0.29 [-0.26|-0.26 | -0.26 | -0.26 | -0.26 | 0.99 | 1.81 | 1.68 | 1.43 | 1.18 | 0.75
% 2ok 6.66 | 7.07 | 7.34 | 747 | 7.73 | 8.13 | 8.04 | 8.46 | 832 | 8.15 | 7.90 | 7.64
fory TR 6.14 | 6.46 | 6.67 | 6.90 | 6.86 | 7.30 | 7.29 | 7.84 | 7.77 | 7.62 | 7.38 | 6.97 6.12
(D Bt g 5.88 | 5.57 | 5.71 | 5.69 | 537 | 6.73 | 6.77 | 7.54 | 7.57 | 7.51 | 7.09 | 6.78 '
L E NN
6.12 | 6.12 | 6.12 | 6.12 | 6.12 | 6.73 | 6.77 | 7.54 | 7.57 | 7.51 | 7.09 | 6.78
S Sl 1.39 | 1.52 | 1.88 | 1.95 | 2.30 | 3.19 | 3.22 | 3.63 | 3.43 | 2.97 | 2.60 | 2.40
vy TR 0.75 1 0.67 | 090 | 0.73 | 0.44 | 1.91 | 2.41 | 3.02 | 2.82 | 2.41 | 2.09 | 1.71 0.33
(1 0.50 | 0.15 | 0.28 | 0.28 [-0.09 | 1.14 | 1.88 | 2.71 | 2.54 | 2.26 | 1.85 | 1.38 |
E&i - KE‘\I,J\» [l
050 (033|033 (033|033 114|188 271|254 |226]| 185|138
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% 3-3-36 Es T RALEPRE R E(Y)
e ?ﬂﬁﬁTi
# 32K = (m)
K
2| gk pg | R |
17 |29 |33 |43 |53 |61 |77 (8% [97 109115129!61 EEURIEN
f& - .k fl_x/f
2
% -k |-17.77|-17.70|-17.61|-17.87|-18.70|-18.81(-18.19|-18.30|-18.19|-18.38|-18.09|-17.88
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BeE Uk -22.72(-22.82(-23.11|-23.50{-24.03|-24.03|-23.84|-23.46(-23.05|-22.87|-22.77|-22.69
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-18.94|-18.94(-18.94(-18.94(-18.94|-18.94|-18.94|-18.94|-18.94|-18.94(-18.94|-18.94
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0.58 | 058 | 0.68 | 0.58 | 1.07 | 1.67 | 1.66 | 1.76 | 1.61 | 1.15 | 1.04 | 0.79
X2 0.30 | 0.11 | 0.18 | 0.12 | 0.04 | 0.93 | 1.24 | 1.39 | 1.23 | 0.71 | 0.54 | 0.44
T - 0.58 -
(1) 0.58 |1 058 | 058|058 (058|093 |124|139|123|0.71|0.58 |0.58
0.11 | -0.07 | -0.01 | -0.01 | -0.18 | 0.25 | 0.98 | 1.21 | 1.03 | 0.61 | 0.40 | 0.25
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0.58 | 0.58 | 0.58 | 0.58 | 0.58 | 0.58 | 0.98 | 1.21 | 1.03 | 0.61 | 0.58 | 0.58
Sk -0.04 | -0.15 | -0.18 | -0.24 | -0.23 | 0.06 | 0.13 | 0.49 | 0.55 | 0.37 | 0.23 | 0.21
X Kz
0.77 ) 077|077 |0.77 { 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77
X2 -0.41 |-0.46 | -0.48 | -0.57 | -0.67 | -0.47 | -0.32 | -0.17 | -0.15 | -0.17 | -0.28 | -0.29
Tk e - 1077 -
(2) 0.77 { 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77
-0.46 | -0.53 | -0.66 | -0.75 | -0.83 | -0.68 | -0.51 | -0.31 | -0.41 | -0.40 | -0.45 | -0.44
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0.77 |1 077 | 0.77 | 0.77 { 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77
& ok 145] 1321129120138 | 170 | 1.81 | 1.98 | 1.98 | 1.86 | 1.68 | 1.56
- TR 0.95]0.85|0.77 | 0.68 | 0.66 | 0.97 | 1.29 | 1.55 | 1.58 | 1.38 | 1.17 | 1.09 0.56
e 0.87 | 0.76 | 0.66 | 0.53 | 0.46 | 0.63 | 1.16 | 1.38 | 1.43 | 1.25 | 1.07 | 0.98 | i i
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0.87 |1 0.76 | 0.66 | 0.56 | 0.56 | 0.63 | 1.16 | 1.38 | 1.43 | 1.25 | 1.07 | 0.98
S 1 i 0.64 | 0.61 | 0.62 | 0.65 | 0.69 | 0.78 | 0.81 | 0.88 | 0.87 | 0.83 | 0.76 | 0.69
0.48 | 0.45 | 0.49 | 0.55 | 0.54 | 0.64 | 0.69 | 0.74 | 0.74 | 0.71 | 0.63 | 0.47
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() 0.53|053|053|055(054 064|069 ]|074]074]0.71|0.63|0.53 | 0.53 - -
0.28 | 0.27 | 0.33 | 0.39 | 0.37 | 0.48 | 0.51 | 0.56 | 0.53 | 0.47 | 0.37 | 0.29
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& >Rk |-4.86|-5.61|-554|-6.01|-5.60|-4.42|-3.72|-4.62|-4.53|-4.40|-4.23 | -3.70
<k -11.36|-11.90(-11.84(-12.09|-12.82|-11.62|-11.23|-11.04|-10.99|-10.75|-10.76|-10.71
23 1K=
ﬁz;; -11.36{-11.90(-11.84|-11.96|-11.96|-11.62|-11.23|-11.04{-10.99|-10.75|-10.76|-10.71| - - |-11.96
P -11.92|-12.27|-13.69|-14.13|-14.59|-13.36|-12.83|-11.94|-11.74|-11.44|-11.43|-11.68
A LK
-11.92{-11.96(-11.96|-11.96|-11.96|-11.96|-11.96(-11.94|-11.74|-11.44|-11.43|-11.68
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13.76 [ 13.7613.76 | 13.76| 13.76 | 13.76 | 13.76 | 14.10| 13.76 | 13.76 | 13.76 | 13.76
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e -1.47|-1.55|-1.56 | -1.76 | -1.65 | -0.86 | -0.79 | -0.25 | -0.09 | -0.42 | -1.01 | -1.15
X NIz
-0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.86 | -0.79 | -0.25 | -0.09 | -0.42 | -0.95 | -0.95
< B 2.48|-232|-2.53|-2.82|-2.82|-1.90 | -1.94 | -1.82 | -1.42 | -2.05 | -2.31 | -2.20
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(1) -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95
348 |-2.84(-2.94|-3.10|-3.49 | -2.83 | -2.62 | -2.21 | -2.04 | -2.55 | -3.01 | -2.98
Beg TR
-0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95 | -0.95
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-0.01| 0.04 | 0.06 | -0.06 | 0.08 | 0.27 | 0.16 | 0.25 | 0.24 | 0.20 | 0.11 | 0.07
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0 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.27 | 016 | 0.25 | 0.24 | 0.20 | 0.11 | 0.10 | 0.10 |-0.06| -
-0.20 | -0.15|-0.24 | -0.26 | -0.10 | 0.03 | -0.02 | -0.08 | -0.23 | -0.11 | -0.10 | -0.10
Beg TR
0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 010 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10
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-0.19 | -0.54 | -0.54 | -0.75 | -0.82 | -0.44 | -0.29 | 0.02 | 0.09 | -0.04 | 0.02 | 0.03
Fed TR
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Bt T k] 642 (632616 6.05|6.10| 621|647 | 687|698 | 658|630 6.16
% >kt | 841 817|786 |7.87 | 8241931937 (9.71]9.67 | 931|881 | 8.62
2oy | UK [ 7.69 | 7.53 | 7.21 | 7.01 | 7.10 | 7.88 | 7.98 | 8.76 | 8.84 | 8.21 | 7.92 | 7.92 6.8
(1) 7.05 | 6.93 | 6.65 | 6.53 | 6.65 | 7.17 | 7.34 | 8.04 | 821 | 7.75 | 727 | 7.07 |
Fed TR
7.05 | 693 |6.89 | 689 | 689|717 | 7.34 | 8.04 | 821 | 7.75 | 7.27 | 7.07
sk -3.91|-4.24|-5.01|-6.05|-6.79 | -4.79 | -3.77 | -3.30 | -3.21 | -3.09 | -3.38 | -3.44
I ol A
-391|-4.24|-5.01|-5.97|-5.97 | -4.79 | -3.77 | -3.30 | -3.21 | -3.09 | -3.38 | -3.44
X p -5.40|-5.79 | -6.87 | -7.78 | -8.44 | -8.35 | -7.96 | -6.47 | -5.48 | -5.09 | -5.04 | -5.27
R -9.371-5.97| -
(1) -5.40 | -5.79 | -5.97 | -5.97 | -5.97 | -5.97 | -5.97 | -5.97 | -5.48 | -5.09 | -5.04 | -5.27
-6.06 | -6.61 | -7.40 | -8.40 | -8.94 | -8.90 | -8.96 | -7.23 | -6.00 | -6.08 | -5.83 | -6.18
B T Uk
-5.97 |-5.97 | -5.97 | -5.97 | -5.97 | -5.97 | -5.97 | -5.97 | -5.97 | -5.97 | -5.83 | -5.97
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% >k 10.03]007]0.13]0.15(0.23]032]0.35|041]033|022]0.16 | 0.09
- -0.21{-0.11 | -0.06 | -0.01 | 0.02 | 0.07 | 0.10 | 0.12 | 0.09 | 0.00 | -0.09 | -0.17
] 7K
{%1’)‘ 0.00 | 0.00 | 0.00 | 0.00 | 0.02 | 0.07 | 0.10 | 0.12 | 0.09 | 0.00 | 0.00 | 0.00 |-0.22 |0.00| -
-0.27 | -0.22 | -0.18 | -0.15 | -0.05 | -0.05 | -0.02 | 0.05 | -0.03 | -0.12 | -0.18 | -0.25
E;::Ef:—rﬁ\"k i
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00
F 2ok [-8.141-9.10 |-10.98]-12.80|-13.42| -9.10 | -6.23 | -4.02 | -4.15 | -4.69 | -5.77 | -6.81
/{—E}
‘%2')‘ TLk e |-12.51]-13.95/-15.64|-16.68|-17.57|-16.54|-14.40|-11.89| -9.37 | -9.81 |-10.57|-11.74|-20.76| - | -
Bed T Uk 1+ ]-14.17]-15.90/-16.97|-18.05|-18.99|-18.04|-16.90|-13.65|-11.11|-11.37|-11.82|-13.31
e -1.11 [-1.12 | -1.10 | -1.00 | -0.98 | -0.52 | -0.57 | -0.41 | -0.52 | -0.67 | -0.87 | -1.00
X DRI
-0.72-0.72|-0.72 | -0.72 | -0.72 | -0.52 | -0.57 | -0.41 | -0.52 | -0.67 | -0.72 | -0.72
e -1.40|-1.43|-1.44 | -1.34 | -1.32 | -0.98 | -1.00 | -0.93 | -0.98 | -1.05 | -1.16 | -1.19
Tk 0720 - -
(D -0.72|-0.721-0.72|-0.72| -0.72 | -0.72 | -0.72 | -0.72 | -0.72 | -0.72 | -0.72 | -0.72
-1.50|-1.65|-1.57|-1.56 | -1.45 | -1.17 | -1.26 | -1.19 | -1.29 | -1.39 | -1.30 | -1.40
B Tk
-0.72|-0.72|-0.72|-0.72| -0.72 | -0.72 | -0.72 | -0.72 | -0.72 | -0.72 | -0.72 | -0.72
e -3.38-3.76 | -4.40 | -4.61 | -5.10 | -4.41 | -4.55 | -3.20 | -2.92 | -3.11 | -3.76 | -3.52
X DKz
-3.19(-3.19(-3.19 |-3.19|-3.19 | -3.19 | -3.19 | -3.19 | -2.92 | -3.11 | -3.19 | -3.19
25 -7.21|-7.65|-8.23 | -8.75 | -8.66 | -6.81 | -7.15 | -6.55 | -6.48 | -7.26 | -7.75 | -7.30
P TK?’\’}L ]/i '3.19 - =
2 -3.19(-3.19(-3.19|-3.19|-3.19 | -3.19 | -3.19 | -3.19 | -3.19 | -3.19 | -3.19 | -3.19
-8.33|-8.38-9.22-9.36 | -9.67 | -8.75 | -8.91 | -7.59 | -7.59 | -8.09 | -8.82 | -8.44
Eg:ji_-_‘rﬁl,]\' i
-3.19(-3.19(-3.19|-3.19|-3.19 | -3.19 | -3.19 | -3.19 | -3.19 | -3.19 | -3.19 | -3.19
e -6.92 -7.32(-7.56 | -8.01 | -9.59 | -8.16 | -7.23 | -6.16 | -5.51 | -5.27 | -6.05 | -6.61
< DKz
-6.92|-7.32|-7.56|-8.01|-9.33|-8.16 | -7.23 | -6.16 | -5.51 | -5.27 | -6.05 | -6.61
B T e -9.79 |:1046|-11.30|-12.59|-13.64-12.39|-12.25/-10.08| -9.03 | -9.54 | 9.79 | -961 | o .| | _
(1) ~ |-9.33|-9.33|-9.33|-9.33|-9.33|-9.33|-9.33|-9.33{-9.03|-9.33/-9.33|-9.33|
-11.50|-12.07|-12.89|-13.86|-14.56|-14.10|-13.76|-11.97|-10.66|-10.64|-11.02|-11.12
Bed Tk
-9.33(-9.33/-9.33|-9.33|-9.33 |-9.33 | -9.33 | -9.33 | -9.33 | -9.33 | -9.33 | -9.33
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4-2-2 4 gk Rz kB (Sy)E $0r 7 ok R 2 ok thdi(S)
B b T 2 ARE R i AR 0 R F I
HRE R RR BT RE TS A 472 BLR 2 B il G ﬁ
b AP kK 2 v DR B (SY) R 3G ok R Bk Ta(S) R
PEARBEZER S - A AP HEERAARBE LSy SE
GALP E IR 2 B TR B R SRR 2§ kA
AP St 2 RS R)E T KEERE R
Sy 2 Sz %#cit 8 o H 2 Kdotipdhr 07 0 AR M ELP 4o T Arat

-~ ZEFE R 2 v Ak 2 (Sy)

A~ FE Sy & l“’f TR B ;."%;_;P-%]U‘ﬁ‘g J\}é]/”\JP ik
Y540 B = jr(Johnson, 1967)*t# 2 § J\/%]ri%* % Sy E¥EA (M
% 4-2-1 #771 )i8 {7 & R 2 2 Sy B2 %

%421 FoRRMBFE Sy EiEL

PEEEF | Sy
Fe 0.23
s 0.24
m7 0.25
FeF) 0.27
¢ F) 0.28
KtV g 0.23

i 0.08
A3 0.03

~ 37 kR 2 Rk T E(S)

ok G B(S) TR AU vt RE K TR d(Ss)E 7 kK B R (D)2 A
Hig AR A2 5x10° 2 5x107° 2 B » @ 1t ok i B(Ss)it & & 5

o h ot
Ss = pg(a + np) (5% 4-1)
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F ML s —‘J—i-’rﬂ’} * BLPE B ;‘rﬁ,q;@wﬁg }\é]ln\zk\ﬁ Y3
FpAn B <k (Delleor, 1999)#r3k 2 7 -k & 1257 & F it 4p b 5-dct
R4 (dod 4-2-2 9777 )i {7 & BLipl 2 2 Ss B 5ok K B A 2T
-p%u—d-a S iE o

%422 FoRAMFZEnE o BEHEZE

FORERE | M0 | B FAE@m/N)
@7 0.25 - 0.40 10%-10"
) 0.25 - 0.50 107-107
2 0.35-0.50 10°-10*
A2 0.40 — 0.70 10°-10*
4-2-3 B TORRIEEFR

AP EJF R E AR E TR 2 E AR AR 105 £ 47
PR AR E BLT RS - FokEFLE R ARpEiTR o d
BTk R R R RN AR E BN PR
AR (TR A E) s TR (AR 105 & 4 P TiEekix) s ok
AL EE Sy Eded 4-2-3 2 £ 424 975 > @ % 2 B X5 g5
Ao ik RimZE ~Sy Bk F i E60%)7 & FZi4 o
’fﬁi? FoRB (R E) 0 £ RIp EIRE G A2 RED B A ook E T
L 2 SR (R A RRAES R T F KB 4oB 4-2-3 2 [F 4-2-4
d B+ 'qt FlP 4 b 25R4EF * RE LTI F o @
LT Rrkiniads % LB - R M2 00 6 ] 2 7R o >
FREIDE 4 FH KR 0 P30 232005 22 Ot 2 AABE
% 4-2-3 PEP AR S - kAR A BEBIE A A ik

2z HB AL fFkmY) | FEARE(TUREERME) | RTRE(ARI105&E47) | ki=f@E |[Syi
(1) 62.75 60.60 60.10 -0.50 0.24
FE(D) 163.25 223.08 219.70 -3.38 0.23

A 139.51 14.24 14.76 0.52 0.23
BHE(1) 36.70 -33.65 -5.91 27.74 0.23
g (1) 101.34 106.25 105.07 -1.18 0.23
(1) 153.29 67.82 69.01 1.19 0.23
A (1) 55.21 20.45 22.13 1.68 0.24
A (1) 135.16 -6.10 0.56 6.66 0.23
NEXE)) 137.77 92.60 91.35 -1.25 0.23
d g (1) 54.77 56.98 58.10 1.12 0.24
< F(1) 34.52 2.15 2.90 0.75 0.23
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%\424 Bl TRy 7 kA NEZBEPY AN S

4 ¢ # A (km®) | F IR (T UK kK E) IEJE]\L‘:(%I?Z]IOS-&45) Ki=Z® | Syie
i B (1) 28.76 0.10 0.36 0.26 0.27
+ 5% (1) 16.81 -4.45 -3.44 1.01 0.24
(1) 30.07 8.44 9.96 1.52 0.23
w7 () 24.79 1.87 3.94 2.07 0.27
4 4 (1) 18.16 5.12 13.91 8.79 0.24
€ #(1) 24.48 25.81 26.18 0.38 0.24
73 (1) 31.10 41.32 41.51 0.19 0.23
14 (1) 40.10 16.99 20.49 3.50 0.24
(1) 34.77 33.79 35.64 1.86 0.24
2E(1) 27.89 4791 48.10 0.19 0.23
a5 4 (1) 18.16 -0.72 -1.08 -0.36 0.27
) 591 0.00 -0.43 -0.43 0.23
48 (1) 7.41 13.99 18.78 4.79 0.23
F73(1) 38.41 7.01 8.36 1.35 0.25
B #(1) 12.60 -9.33 -3.96 5.36 0.23
< #K(1) 17.36 1.12 4.07 2.96 0.25
< A (1) 11.18 -5.97 -6.18 -0.21 0.23
g ) 25.71 15.16 16.93 1.77 0.24
#£78(1) 23.40 3.33 6.18 2.85 0.27
# (1) 10.85 18.23 24.10 5.87 0.27
< (1) 32.59 6.20 6.70 0.50 0.27
FrF(1) 22.73 -2.55 -1.77 0.78 0.27
75 (1) 27.66 4.74 5.11 0.37 0.27
# (1) 20.12 0.12 0.23 0.11 0.27
e (1) 14.51 5.04 6.42 1.38 0.23
HF(1) 23.19 0.37 0.66 0.29 0.27
(1) 30.84 8.29 9.81 1.52 0.27
FiE(l) 20.04 13.62 14.87 1.25 0.27
w0 ig(1) 10.49 14.37 15.43 1.06 0.24
(1) 23.44 8.72 9.93 1.21 0.24
¢ (1) 5.90 6.55 7.91 1.36 0.27
< #(1) 14.94 14.64 16.21 1.57 0.24
2 5(1) 34.46 18.47 32.97 14.50 0.23
35 (1) 15.84 35.54 35.49 -0.05 0.23
A () 41.75 27.86 28.00 0.14 0.27
a #(1) 43.09 13.50 15.47 1.97 0.27
Ay (1) 21.66 39.40 40.48 1.08 0.24
i 4w (1) 12.67 44.05 46.53 2.49 0.24
EZ100) 39.80 29.67 34.87 5.20 0.25
% A1) 31.40 51.03 52.71 1.68 0.23
3 (1) 10.23 44.27 46.82 2.55 0.23
3R 65.39 33.69 36.03 2.34 0.27
a8 (1) 18.42 138.91 139.79 0.88 0.25
Pt 12.49 40.39 41.77 1.38 0.25
% %(1) 17.91 39.90 41.57 1.68 0.25
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okl FEREL L HA Rk P S F TRER TRINT(E0A
43-1 #57) EEFLE 2 KR A F 2% 2 1,001-3,000CMD
a@%é&%&ﬁé&%’@ﬁ@ﬁgw%%ﬁig i 3
R 6  RIZART Fighk FHEFENT o T2 0ins i
TR ORE o

\.J

#0431 A k2P RRLE # 0k 14545

=
\ﬂh
-n\;\,

5 2 Ak g & % (CMD) 2
<500 2
501-1,000 5
1,001-1,500 15
1,501-2,000 12
2,001-2,500 8
2,501-3,000 13
3,001-3,500 8
3,501-4,000 4
4,001-4,500 4
>5,000 22
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oK BIER F]F 0 0 TR E R K2 P PRI ‘f@ﬁﬁ
LG ok k2 jEoka 4 0 FROR TR B4R kiR

v TR FlFz2z - B o d gk FEYRLE G A
R REAL R EURTR KIS PIESE T KOKRK
FHE | $T R S TORMITL A KRR P Rk b
RokiRoc BORFRRET A 432 LR RERET kR
AR R (Ao ~ TR PR BN Y F R TR
?ééﬁﬁ’¥—ﬁé%€%*$*?%ﬁi?%%¢%@%’
FOR A P A LR TR 2R K (PR B R F o

432 B TORARIEL pokRE @A P kRE Y kKRR TRE

>

7 3 Bh o~ "1 @ |H (2

e 20,000( & & '+ H <~ %) MPN/100mL

CHEEERA SM%;;;iﬁagﬁéCHMMmL
% % (1 NH;3-N £ 1) 1 mg/L
“® 75§01 COD4A) 25 mg/L
w3 #a(1 TOC % =) 4 mg/L
(1L As 4 T ) 0.05 mg/L
45(01 Pb % 71) 0.05 mg/L
(7 Cd % 1) 0.01 me/L
£ (2 Cr % 77) 0.05 mg/L
A (1 Hg % ) 0.002 mg/L
("2 Se % 7)) 0.05 mg/L

(FA