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Abstract: There is serious shortage of water resources in the Haihe River Basin, and long—term over exploitation of groundwater is

the bottleneck for the sustainable social and economical development. Therefore, it is of great significance to carry out study on

groundwater resources and utilization potential of the river basin, for dealing with the groundwater overexploitation, and ensuring
the sustainable use of groundwater resources and the protection of the ecological environment. The systematic evaluation shows that
there is 252.99 x10°m’ of groundwater natural resources in the Haihe River Basin, and 172.98 x10°m’ of exploitable resources under

ecological water level constraints, and 4.68x10° m’ availability of deep water. The quality of groundwater in the mountainous areas

of Haihe River Basin is generally good, type I-III groundwater accounting for 40.83%, and the quality of the shallow groundwater
in the plain area is worse; type I-III groundwater accounts for 14.10%, meanwhile the quality of deep groundwater is better than the
shallow groundwater; and type I-IV groundwater accounts for 74.25%. The overall potential of groundwater exploitation in the
mountainous areas of Haihe River Basin is relatively small. There is almost no exploitation potential in Yanshan and the north part of
Taihang Mountain because of poor groundwater resource. There is no or little exploitation potential in the central part of Taihang
Mountain because of a high degree of groundwater exploitation. There is comparatively great exploitation potential in the southern
Taithang Mountain because of abundant groundwater resource. The exploitation potential of shallow groundwater in different
hydrogeological units in the plain area is quite different. Because of large—scale groundwater drop funnel caused by long—time over

exploitation, the shallow groundwater in the piedmont plain has no more exploitation potential. Meanwhile, there is little

E—mail: yanghuifeng@mail.cgs.gov.cn.

exploitation potential in the central and eastern plain, with mainly brackish water. Because of a low degree of groundwater
Key words: Haihe River Basin; hydrogeological survey project; groundwater resources; spatial distribution; exploitation potential;

exploitation in the Lubei plain, the exploitation potential of Liaocheng— Dezhou is comparatively great. There is no exploitation
potential in Xiong'an New District. There is no exploitation potential of deep groundwater in the plain area.
Beijing; Tianjin; Hebei; Shanxi; Henan ; Shandong
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A TE 8 K R E MR KRR S, Hb T KT
T B IR 188.08%10° mYa, Hb R K R&ET
W, —EFRRE LLRAR T Mo KA R U <1 AN b g e
of S5 B 5 b I )0, (F by R R R 1 B ARVE A
AR EASRAE H R
4.1.4 ¥ T KAZ AL

LA J5 7 2 R KA R 21 T2 4 3 LA
T2 Pl T R a3, 2014 4E DL B % R 7k 6 8 4t
K CH R KSR IG BRI, 1L AT R R IR TR 2
R IKAL T B AS 2L, 2 T (EAR
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JE—IR &7 Wt AR e % — i K 7 R i Je K, BRI TIRE
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FRA(E6) .

DAL J 3 1 ing e AR A 161, 2007 4F 22
HIAZ 40T 7K I 2R Sl XK R &5 i, V2 1l R 7K
PEAER R[4 0.15 m;2008—2012 4, i 5 1 2 4 7K
R AR ) AR K R R KR, R
IR /I G T a3, KA AFE 34 T 0.4 m; 2014
SRS Bt R KL AR LR TR, DL RO R K
FAGH TARRFZAEE , W] ] iR s o i 2R 28
K ERJE M R KA AEY) TR R K % 0.6 m,

A T JL R 2 MR K LSO K 2K K R
FL I RFE AR, MK AR B A AR B SRS
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Fig.6 Fluctuation of groundwater level in plain area of the Haihe River Basin
a—Chaobai river alluvial fan—shallow water—piedmont plain; b—Cangzhou city—shallow water—middle east plain;c—Central and Eastern Plain—

Hengshui Jing County; d—Cangzhou City—deep water—urban district
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Jir v 2R B A K v M A b K Sk e AR K, R 3~4
m/a, 2005—2020 4, Z AL FF R, AR Ak
XK SRATY PRG3R R AT Tl /N, ok 2~4
m/a; R RS it LA R 3 T DX R J2 1R K Sk A B
1T, A XA AL F R R, DLAF ARl X
7K T S BORAL T3 T XA v M T X R 451, K T
SeERZHL T K ARUSOK 2 BOK R 3 4ROl HEEE
FEFRER)Z T K, B2 T AR R AR AR AT 2]
ARG KRATDTERFZE TR, BEGA 2 m/as Ve H T
[X.2005 4FLAK , B AE A 25 0005 , T /KR IR
R Kk SRS oS

4.1.5 ¥ F KL B R AL

IS AR VR )2 KA BT T S S R
g, SV IEHOINOR Y A, 2005—2020 4, T}
S B K 1.01x10°km®, HiH 2005—2014 4F
U 2 T R 3R 0.04% 10° km?/a, 12 I S F BEUS PH 35
LUV R R 2 22 HR R 40 A1 5 2014—2019 4F T =
TR R 305K 0. 1110 km*/a, 4% 1% J2 Hb R 7K 5 7% T <
EREIRrEY 5K, REE G E B % 2019—2020 4
U =1 TR S BT 2% , A 0.09x 10* km*/a, 8 )2 e
S R E R, R TR s R s T e
BRI R s — TR B s, SRR
ik #) 0.95 % 10* km?; 2020 4F % )2 U =1 10 B34 i &=
1.58x10*km* (% 1),

TRIZ 10T 7K A7 R T = F Y5 L 5K B 42, 2005—
2020 4F, W2 T F S AR K R JFE R 2.9 %, 38
2.61x10°km?, #4115 0.11x10°km*/a, FH:H12005—2014
AR} R R 0.03%10°km?/a, 2014—2019 4E
S| TE] FR B HCRE SRR, 3K 0.28 x 10 km'/a, 2019—
2020 4%, Y > 1h0 ARG WA e/, 24 0.03%10%km/a,
(AR A AR B K I i —
FG SR 2 B V5 T ) L J0 TR BRI X 43, T 9K T iR
RPN — K — =R E R A7, AR

F1 FRRMTKERREREE

Table 1 Evolution of groundwater depression cone in

plain area
F WERS (10'km?)  EERSH (10 km?)
2005 4 0.57 0.91
20144 0.96 1.17
2019 4 1.48 2.57
2020 4F 1.58 261

F]2.38x10'km?,
4.1.6 3@ & E AL

H R KR S 80 R K T R, SR T
2N R RS b 2 N FL UK 080N
ok VA 51 R S5 A B ) W 5 R = R G VP | A oL e
JZEEEHEK , 51 & i ik (RIE 45, 20092)

TR AT 3 ST JE DX b T U R i B 4 T 20 122 20
AR, 20 22 60 4 A H A 2 80 AR AR H I EE R E A
PR B B, Foh R EETIE B T R G
DX U DX R AT i Tl DX DT RE e T e
AR D L T A T b i T A Y AN W
J& , AUHOF IR AR RBIE iR RB = Fte | & BN
Lo 2020 80 4FAR G 11 2 90 AR b, 45 b X b
DU I A —, SR U2 T & R, K
TS0 T =B =AU TR, B iR B T O ,
AT TR R e i 3428 2645 B3 i W7 b v AR 1
JE ML TET U R ATS AR AR 2 R, DU /NI Tl AR A
DX Hl T 7K R B R 4 S BTk Bl el 3l 1) 4
WY I 2% R R 20 20 90 4L
WIZ 5, LTI 2 JR b DX 22 ST 3, el
Mo TR SE A LR AR PR B, BB A (IR IX
STk S8 b TR PO T RAAS B Ak il LT DX
T R B BT e SR s b5 YT U T o v P T DX T
TUREA PR AR 2 AN , A1 X 3 T T RAATS A Dk
J&& , A HOE I il — R — U DR X, HURE
{SHEAWT I S (SRS, 2017 4F) o

25 F R HEA L 2000 4F DL RTAOK B B E
TR XK E R B E R AR, TRIX
AR T H R KA KR R R R 21 et A LU
Rt K B /NIRRT, T2 B YAT S  L AR I AE  n
MR KRR AR AE 2014 4F LK 8 3 K PE IR
(A 7 X A Sl b K B U S 1 28 (B) 4 A LT KT
KA AR B 1R
4.2 HTKEFBFEIRMR
4.2.1 HFRFRAFN 09 £ 54 R &M

LU DXAS 1] 2825 0 HE e A 8 1L s HE T
T i A RO R HR 5 )1
] 2001—2019 4 BE /K SO MFORRE AR
SRHEMR A 2019—2020 4F B S 3 #2051 ) HE
T £ 5L T 2019—2020 45 15 2 5 1 T KA e 0 22 7]
(AR R, 25 A K SO TR S BOR I, AT RL4E &
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WL AV ORI SRR OK A S R
M S R A RO IEA 1L X TP R B

R IX PR JZ KPR R, Fo 405 A S KA
AR EAE, L 20 {H: 42 80 4EAR A7) KA K i A 5
™ R IX 3 AN A R ) A bR K 3 ok B AR 24
I FESE LA L, P L AT R A A R K
NIBHNA B T /K IEES 1T K v T =k B krh
YT T s [ M ER R AR R
& A SR AL B 4, 5 A E M R KR E FR
(B PEHR LRGP BRI R K S 1 XK A s i e
15~30 m, KA RIS T MR 7K 22 4 FH IX K 7 B ER
T30 m, 47 F FREAKRMG Fedth R K P8 E5 IX KAV HE
FEHITE 10~15 m, T AR HT )5t L b s Ak B % X oK o7
MR 7 3~ 5mo 2 BB KRR 45 U B 2% (AL M
DX bR 7K SR 25 B VR T 3l T ) B E 19 2035 451
LT ACRAMNEAE H A5, 75 18 2050 4552 UK ALK

SMET VMR R T K TF R I

GIZH T KRR, EEPP R K “C AR
INT 1x 10 a, 3T LA b 0 S8 1 5058 A T K
A ZSIKASE 24 o 4% B A5 B b T DL R B s AL
IKEEEEIN R, b TR XK Sk B 458 il 7E 30~45 m,
AT L1 Ml XK Sk HEPR 5 W FE 10~30 m, 4351 7% &
2035 4 SE IR TR 2050 4E 523K AR, TEANY
TRJZ MR K R

422;&1‘7& R B 18 A
T L T R AR BRI & (TDS<2 g/L iR K
%%)252.9%10* m’/a, HA I X R IR R 119.13%
m'/a, W JF X AR B 158.96x10° m/a, L X —
R E A R 25.1x10°mYa( 2, E 7,8 8) . I
B R AR 2 () 4 A AN B, bl DX R o e
59.87% , i IR K B 5 £ 7 L 37.17% 5 °F JRL X i X
H7 HE40.13%, 3 T IR K B2 R 15 L 62.83% ; - Ji [X iy
TR IR B ERAE T L AT X, A AR Hh X A
KGR K 2K
HJEH TR KPR 172.98% 10 m*/a, Hirpr1l
XITRE I 41.89x10°m/a, FJRIX 131.09%10°m/a.,
A HUET TR Z 1R /K 3 A T AR 1.98% 10 km?®, AT
I 4.68x10° mY/a, Wi N /K RIR XS, 7] 5
BB =37 0 N N 31 T - G 2 o e R NS R I BB
SR A IO R R O IR, A
85.6%; WtITELIX M5 , FEAMG T e AR
JE B G HBER BT 2 (L EE I, A1 91.7%,
L9,
4.3 HTKRERKRL
T 5 MR K W TR 2020 4F i 865 N
JEIK BT A 532 TR )Z K BT B, 43 HR 35 0 AR A
TEREH T K B A .
RZH T KR L XA R 1 X (169 4

F2 WTKEREERESH (R T/KEERX, TDS<2 g/L)

Table 2 groundwater resources and distribution(according to groundwater resource division)

AR IIDCRIRBEIR PIRIXRIRBHR LIX - PIREEE RIRFIRE

Ak R R

R K BRI
/(10'km®)  /(10°m’/a) /(10° m’/a) /(10° m’/a) /(10° m/a) /(10° m’/a)

ESTIRRC AN 4.81 21.2 — 2.02 19.18 5.95
PRI J X 0.70 — 10.82 — 10.82 9.34

Bl 32— EATR I L X 2.20 15.87 — 3.33 12.54 3.06
i — R ECE R IX 1.20 — 22.74 — 22.74 20.19
R E W L X 4.54 20.67 — 4.34 16.33 11.23

TR E AT J X 0.66 — 10.26 — 10.26 9.91
RIE ATtk X 1.91 16.69 — 6.58 10.11 2.15
RIEIECT SR X 1.48 — 33.68 — 33.68 29.47
F AL X 3.15 24.84 — 5.63 19.21 11.06

T AT R X 2.38 — 17.41 — 17.41 13.29

I P L X 2.61 19.86 — 32 16.66 8.44

Vi BT SR X 1.82 — 16.62 — 16.62 13.42
R AR \/ﬁ% Flﬁ 4.65 — 47.43 — 47.43 35.47
TR A 32.11 119.13 158.96 25.1 252.99 172.98

http://geochina.cgs.gov.cn FPE ML, 2021, 48(4)



1042 th ]

2021 4F

rrrrrr

L,
S
R

&
\\\\\\\\\\\

Natural resource modulus
10*m*/ ( km? - a)

0~3 [ 10~15
35 [ is-2
5~7 [ 20-30
7~10 [ 30-35

P 7 RIS OR SR B IR R X (4]

Fig.7 Partition map of natural resources modulus of the Haihe River Basin

KRR DL T ~M 2K K VoK, Hop T~ T2
7K 7 40.83%, V57K (5 55.03%, V 27K 1 4.14%;F
JRIX (696 A4~ RAE i ) /K g 22, o T~ MoK
10.92% , IVZ57K 5 44.11%, V 25K 5 44.97% , 1L
T2 TP AR T SR K 0 740 A8 22 | LT i RO S
I~ VKR F, AR LIV .V 20K Ch 3
(E10),

RIZH T KK LT RZH T 7K. T ~T2E0K
i 14.10% , V27K 15 60.15%, V257K 5 25.75%,

LT 28 P AR SR K R 1 AR 22, AR R RRAE 57 )2
R KA,

VTR A O S X K BT R 2, A7
i TS 5 MK SCHIL T A% AR . R R Z K T
PIFE bR LTS SRR A AR SR N R AR
ALY ALY A BRSE R  m R
CEERER” R ERT R R AR RRAE R A
FE” R R B SR X BRI ER Y -
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Fig.8 Groundwater resources amount of the Haihe River Basin( According to administrative region )

F I HTV IR, 32 50 20 g A FH R e 5 v R A
FB A TR, Z R A L 2 5
Tl Y MR A2 B (CER AR B A, 2014) R4k 7 1
R K T 55 T LUK R AP IR 3 YRR L
WA 5, T K AR D URR SR Bk I 1 ) 35 B
PR3 5 — 7 1 P 4R 3 S B 10 2 & itk — A
IR ER BE T R R L i 3 Sk b A I (P et
al.,2015) ; “ B9 32 5 A AR (HCO™ Sa I i 7%
FWAR AT — A ULTE S5 2RV E R R i TR
R, 2012) 5 “ L 43T B2 A% K IRERE if
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TV YR, V5 Y R K (B AE,2020) 5 H1 253
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4.4.1 FF R -0 &

R K IR TP A

a=(Q st Qysr)/O 5z

1.6
= 1.2
E
=
i 0-81
B
"
= 0.4

0.0+

@ 3 K ;
M A P S P

19 VRIZ/KAIHI &L (a, $ci F/K BRI s b, A TELX)
Fig.9 Availability of deep groundwater
(a, groundwater resource division; b, administrative region)
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o HIFRIE T R EL

O i BT R G AR 5 Q oy sor FEFEHUSK AT P
KIFRAE; Qe WHL T K LPRIF R A

W79 0=1.4, W T K 1.2<a<1.4, T J1 8¢
K5 1.0<a<1.2, N8N ;a<1.0, 0¥ 1 -

ZEO LR KRR B MR K & A BT SRR
B SRR AT R TF R | TS5 5 7] A8 A B
LA 0T, AT N 7K R S
442 % R T KT R &SRR

TR T SR H A 19.80% 10° m'/a, 2504
FHALI X JE O R ESE R B0 R Uk
JKATP KIF Rt 14.89x10° m¥/a, FE 4G T REF-
JE AT AR R TR (R 3)

SR X L — R AT I AL JE mT il X
ERNE ARBONEIR TN iy S5 TP
B R T SRR Sk L R) F b KRS b
KGR B 2% , TR g, Hoh b st X 7R
AR R O BB AR AR IR X, N 2K R i R
XK BEPRAR Y, st AR SR 5 KA T L AR AT N

FHAR B G X B A LXK R L X, EoK s
HABRIRER A o0 3, B oKL R 48 550 3, Rk
PR B A (R XAV KT & R R A
T3 SRt U, FR 4 SR I, D L BH R
AR L XTSRRI, R G BN T 2%
10 m*/(km’ - a), JiF 5 —HEER 1L Xl T 1L HEK , B
SR RIRTA SR BB, A FE L X R KT R AR
JEw SR TR 1 KAT IR B B AL L X, &
A VIR ER A 3, s K R s 45 b R oK
PR BIMR LY, 1% X R KT R AR B AR, R R
1K, TR TR T 4x10° mY/(km* - a), L
K11,

SR L DX 5, LA S5t b 7K 98 5 SR A
(=Y EN AP A GRS N W S S S SN
(A3 DX, 2 T AR IR SR 1Ll S S i
FEURA B 1 AR TV B8 o s 0 — T AR R A R L
IR R =L AN 2R B 5 R SR I R, bt
LS J5E DX TSR v 380N, A DX 3l B AR TG T SR
F1 5 AR IR DR R K T M T K B I
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Table 3 Potential of shallow groundwater exploitation

X WA JFEREEE FRE HARE 1%{527@#& R T N WAL
/(10°km?)  /(10°m*/a)  /(10°m/a) /(10°m*/a)  TFKAE/(10°m’/a) /(10* m/(km® - a))
Jentih X 1.04 2.52 2.88 - - 0.88 T -
e PR 0.60 20.55 17.95 2.60 - 114 EHBUN 431
REWX 0.08 0.36 0.29 - - 125  WHEAS 0.88
REF 5 1.08 4.90 274 2.16 1.14 220 BN 3.07
AFRELX 074 1.73 5.40 - - 0.32 i) -
AREFRE 067 9.60 17.69 - 0.32 0.56 i) -
FELX 0.60 1.99 3.61 - - 0.55 T -
=R 0.79 8.07 9.11 - 1.46 .05 WhEAS 0.52
SEHIX 058 1.61 2.70 - - 0.60 T -
ZEBFHE 019 3.47 2.69 0.78 0.83 1.60 NEPADN 8.40
L X 0.46 222 2.63 - - 0.84 i) -
THIS B~ JiR 0.75 8.17 11.72 - 0.38 0.73 i) -
& X 0.36 1.68 1.69 - - 0.99 i) -
iSER g 0.88 5.82 8.48 - 2.35 0.96 i) -
Rl X 1.12 3.70 1.55 0.40 - 238 WHES 1.91
e P 5 0.90 23.77 20.47 3.30 - 1.16 T -
bee ) 1.41 2.92 297 - 1.01 132 WBUh 0.68
Y5 0.64 4.64 5.34 - - 0.87 T -
K 0.88 3.03 432 - 1.54 .06 WIIBUN 0.29
kK 2.59 429 5.47 - - 0.79 i) -
I 3.53 4.63 5.12 - - 0.90 i) -
T 22T IX 0.20 1.51 1.68 - 0.09 0.95 /el WAl -
LA X 0.30 2.63 1.35 1.28 - 1.95  WHEK 431
ZBHP 5 0.27 2.68 6.22 - 0.06 0.44 T -
HEE X 0.08 0.26 0.24 0.02 - 1.08 W 0.24
HERESE I 0.11 1.36 2.73 - - 0.50 i) -
E AR 0.15 1.18 0.35 0.83 - 337 K 5.54
E A 0.20 3.71 4.63 - 0.48 0.90 i) -
FEAEILIX 0.11 0.99 0.55 0.45 - 1.82  WHEK 420
FEAEP IR 0.07 1.30 2.19 - 0.19 0.68 i) -
BERH 0.19 2.95 3.56 - 0.23 0.89 T -
K5 0.07 0.02 0.03 - - 0.80 T 7 -
=Ly 0.73 0.90 0.34 0.56 - 2,65  WHEN 0.76
BH IR 0.46 0.98 0.49 0.50 - 202 EIEUN 1.09
KA 1.44 234 3.75 - - 0.62 Vvl -
WM 0.78 1.32 227 - - 0.58 i) -
ol 1.35 2.73 237 0.36 - 115 WhE 0.26
Kif 1.14 2.18 2.74 - - 0.80 T -
o 0.13 0.26 0.16 0.11 - 1.68 PPN 0.79
BE 0.66 2.30 1.10 1.20 0.91 293 WIBUN 3.19
I 1.03 8.55 6.93 1.62 1.79 149 WHEK 331
KE 0.29 0.08 0.0025 0.08 0.73 319.85 S 2.79
i) 0.23 2.16 0.57 1.59 0.48 462 WK 9.19
T4, 0.86 9.55 7.69 1.86 0.90 136 WHEK 3.23
19 2% AR 0.59 0.60 0.67 - - 0.89 /sl WAl -
BRI 0.64 0.76 0.66 0.10 - 115 WhE 0.16
TR TRARE 32.11 172.98 188.08 19.80 14.89 - - -
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MR 22 , UBOK CRIEK T Z 50 A0, R 1IN,
T % 0.29%10°%~3.07x 10* m*/(km’ - a); &5 ] b =
(A6 U, bR 7K 9 U B0 4 BURK T2 4
A5, A LIS SR R 32, M R K ISR 5 B 4 A1, 1
B —H7 RS SR, TR 6 R B
A MAUSOK AT R IF R &, W B4k 3.23 % 10"~
3.31x10*'m*/(km’ - ), VEIRF-F R AU ARE TR, E2h
K JFIK AT AR X, FERIE TN
443 BEH T RFFR AR

TG L AT R 2 T K B PR A (TR
FREE  FEARTCH R ) AL LA K2R
KB BT — P8, LR ] ) b 25 58 B HAIS , 22 BH BT
Z SEVET I DX R 7K R Ty 30N B RE S Ji X
FARTCIF R S1 (K 4),
4.4 4 M 5HT R T K IR AR

LT X AT R O JE b, R Rl
BRI L IR 3 M T B, G
Rl 41 DX AR 2 2000 km?, & ALs b StIE 1 7R
AE IR RN TS M XA AL T & B ik [
PR— iR BT AT RS ARy A S T R E A
IR EN AR [ A S IR T AT A

T 223 X 3 B U R 1.69% 10° m¥/a, JF R %R
# 1.51x10°m'/a, 2014 4 LI K V& 2 Ho T KPR &
1.68x10° m*/a, JF R A2 110.95% ; 12287 X fUs K
A RIF R 0.09%10° m¥/a, 50 T 12 Bk
KSR - WS LR B LRI, &1F
B, HEL R IX IR IZ KT R 1 7%00.95, S AAbT#

R4 REMTKFRE IR
Table 4 Exploitation potential of deep groundwater

fra UHR S PRE TR 2w wms
/(10°m*/a)  /(10°m*/a) FLFE/%
JE L 0.45 1.42 316.06 0.32 RVl
FEE 0.04 0.04 104.63 0.96 RVl
JER Y 0.13 0.14 108.33 0.92 RVl
e 1.56 1.59 101.94 0.98 RV
VEE i3 0.97 2.85 295.13 0.34 T
Jjiig=y 0.33 0.39 116.74 0.86 T
I 0.69 1.21 175.11 0.57 T
22 0.09 0.04 42.99 2.33 NEVAL SN
Bk 0.02 0.04 211.47 0.47 T
2 0.29 0.28 96.67 1.03 NEAE N
FEAE 0.10 - 0.00 - NaE N

SRARZS , FEATCIF R Ty o M 227 IX K 9% 5 J e
PTG 2, oo B KRR Y H (4%, 2017)
P r b N RO O T A1 7 5 X R 7K R R
DX A 1k TSR DX BR ) - SR X918 T 114 3 0 ), B 3
DX A2 DX Ah T 2 1l R K — e SR X, i LI X &
S A X o v 2 R KBS R IX T X,
bR KA TR R T B IR A bl XA, T B — M
R )2 M T KBV TR SF P, e VTR A L VY R
Ab ¥ R U VR R LR K B VR T SV 2 N R
T2 DX S22 b 7K™ A H2E IR 1.5 1% 10° m’ T R
IRGEVR R 451 FF R i, 76 BESEAE T n] i — 25 s
R K AR SR 4 15 BT & R, % i o DX
T I 7K 5 5 e Bl ) A8

T 22 37 X )2 MR 7K “C 4R % ) 10~18 ka B.P.
h MR KGR NG, o 2, A L
IR IR (RS2 245 ,2009) , B ISUME 2687 IX IR )2
R K AR R 3

T 22 3 DXl Tl 4k K, N DA R K B I R 4 TR
A b 1 2R K (PG IR R L PR ) BRA K Ry
I, R LUK, oK e, IKE N, IKE
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