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Assessment of water environment functions in urban wetlands by using the

hydrogeomorphic model: A case study of Nanjing Xianlin

SUN Yiming, LIU Hongyu ", LI Yufeng, CAI Chunxiao, LI Yuling
College of Geography Science, Nanjing Normal University, Nanjing 210023, China

Abstract: Wetlands have the richest biodiversity on the Earth’s ecological landscape and are one of the most important
environments inhabited by humans; they are one of the world’s three major ecosystems (the other two are forests and
oceans ). Wetlands are regarded as “the Earth’ s filtration system”. China is in the process of rapid urbanization, and many
wetlands have been transformed into urban wetlands. Urban wetlands are often the product of urbanized process, which plays
an important role in the transformation and migration of pollutants, surface water storage, improving urban water quality and
adjusting urban microclimate. Therefore, urban wetlands are widely used in urban ecological construction. Because the
urbanized process has a significant impact on the structure and catchment of wetland, the ecological functions of wetlands
have changed dramatically. Evaluation of an urban wetland’s ecological functions is important to scientifically understand
urban wetlands and reasonably utilize and protect urban wetlands. Reference wetlands are specific wetland sites within a
region,and they are less disturbed and close to natural wetlands. Taking the typical wetlands in Xian Lin Nanjing as
examples, we selected appropriate reference wetlands to evaluate the characteristics and functions of the water environment
in urban wetlands by using the hydrogeomorphic method. We used RS ( Remote Sensing) . GIS ( Geographic Information

System ) and field investigation to develop a functional index and model for the wetlands. The results showed that ; Compared
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with reference wetlands, the seasonal water level changes of urban wetlands have no regularity. The average annual water
quality indicators for the reference wetlands mainly remained at Class I water quality standards, and those for the urban
wetlands mainly remained at Class IV water quality standards. The water environment functions of the urban wetlands
showed obvious degradation due to urbanization. The WEFI ( Water Environment Function Index) score for the urban
wetlands declined by 24%. In the sub-index of WEFI, the FCI( Functional Capacity Index) score of the water storage
function for the urban wetlands declined by 22% , the FCI score of the water purification function declined by 33% , and the
FCI score of the hydrological adjustment function declined by 17%. In addition, the water environment functions of different
urban wetlands showed obvious differences because of the impact of the complex urbanized landscape. The quality of water
environmental functions of Ji jiabian Wetland is the best, followed by those of Cai yuehu Wetland and Xi huxi Wetland.
There has been some degradation of water environment functions in Gui shanju Wetland and Nanyou Wetland. The quality of
water environment functions of Nancai Wetland was the worst. Therefore, we can conclude that Ji jiabian Wetland, Cai
yuehu Wetland and Xi huxi Wetland, which have good water environment functions, can be regarded as models for
reforming wetlands during urbanization. By revealing the differences in water environment functions between the six urban
wetlands, not only can we provide a scientific basis for wetland resource conservation and scientific management of urban

wetlands but also achieve social, economic, and sustainable development in the city.

Key Words: water environment of urban wetland; reference wetland; Hydrogeomorphic functional assessment model ;

Xianlin Nanjing
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Table 1 Status of land use in two types of wetland catchment area

2591 SEHE bivE: ) b} L Al b A% b A st
Type Statistic Wetland Woodland Grassland Agricultural land Construction land ~ Unused land
ZH B H Reference wetland el % 11.87 38.10 12.20 18.80 16.56 2.47

IR T {ZH Urban wetland Hefil/ % 10.36 11.99 28.26 14.47 32.87 2.05

2.3 AR HGM MIRETEH A5y

AR EZNE KIIBE KT RE LA KK SCIE T DI BE = ANy T S W 7 1 K SRS T RE . AR R H K 3R 558
I E B B M, AR PERY 11 A TOREPE M AR B, ST BT K IR T BE PR A AR AR Y (R
2), LR ZE A DREITAN AT WEFL = (F14F2+F3) /3, iX 11 AR 2 # S PIREITAN R Ze ik Jr =X s, Forp
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Fig.1 Schematic of the study area and the wetland catchments

FEANAE S AR AR (VR H AR A ] LA NS i Al — Ak 2 AR X TR A 2 e A R A
WA —ANINRETE A FE 2 ( Functional Capacity Index, FCI) V2 NI RE I A AR B FCT) AT LA R A A 3
THRHARR T 25BN e E e e, Hoh A8 i 2 bRtk 2 5 s T T IEA A B AT FCT A9 53 801
FEI#RTE 0-1 Z [a], HA AT Lk,
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Table 2 Abbreviations and descriptions of the variables used in the functional assessment models

S i X IKIREE D) RE DA A5 5
Variable Definition Water environment functional assessment model
Via b K IR F, . &KIIGe
Ve R Az A4l F = 0.30XV,,+0.14xV, ) +0.43xV, +0.08XV,  +0.05xV,
Via Wb T AR
Via KX TR F, 4K IGE
Viwsa T 5 K X TR E A Fy=(Fopp+ Fypnt Fogon)/3
Viiv SO ZFEE Fygp =0.56XVyp +0.26xV, +0.07xV, +0.11xV,
Vean S Fy oy =0.56X Vo, +0.26XV,, +0.07xV,, +0.11xV,
Vip TR s B e Fy cop =0.56XVop +0.26XV, +0.07xV,, +0.11xV,,
Vix FK BT AR bR v i
Veon TR e BR R 4 R vk i Fy K SCH 15 g
vV b A F3=0.4%V,, +0.14XV,, +0.26XV,  +0.04xV,  +0.08xV,, +0.08XV

Xof S R A K BRI ) 5 K I RE (5K T RE L K OK SCIR T RE , M 11 AR 9728 it rp B BOR ik = 3K
IGEIREHA BB 5 8 6 DA FEA TS, X S [R] A2 b i 2L [R] 4 2 g B — T Zh e, AT A 57
I RS AR PN TY e RK I RE 2 iR K IR K228 1k R AR AR OK X AR LA R S5t A1
PE . R IVRE T2 R K IR SRR K TR i B 1 A Bl o P B E 1 v K D) BEAR G K R AR A
ZESIE I F A R AL X =TI RE . K SO Y DA T R AR R R R KR R
MoK B A4 R 5 FEOK XIS AR BE RAE . 45 D RE AR v 4 AR et Y ARl a2 R
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Table 3 Criterion of functional evaluation of wetland water environment

IIRETFALH Value of function evaluation >0.70 0.45—0.70 0.35—0.45 0.25—0.35 <0.25
PENFRAE Criterion of evaluation L5 Bt — i W 2

2.4 MR K IREEEAE IR S AL BT

M 2010 4FE 5 H 43 2 2011 4 3 H A XAFGEIX Y 10 S b ik 475 H — Ui Wil | 53 i N A 500ml 2R
CAFHOTATRAE 3 A3R)Z/KEE i B AN BRI 25 6 5200 2 A0 A 1 7 YA S0 K B W45t 38l 1 b /K R
F2 B2 3 J5 F 61 gl B - R T B 52 OCAI 7E R I 2 A (NH,-N) JEVR(TN) 6B (TP ) DL K sl iR Eh
FEHL(COD,,, ) X PUASFEBR AE IS S B b J71 ) R 5 114 3= 275 Y 40 o9 b 40 /K S A 2 i >0 JF A, A HIF 5% 1k
LI DA 2 B oA s IR 5 DX i ) 7K B bR, G v 4 19 66 8 50Re P T 1P vy T 90 T i ik L s ACR K
MR A3 O RE 1 VAR R B R B AR Ak - 52 M O FE vk | Bl TR AR BB/ O FE e R R 3 A
AT O, KA SR S BRI b K SC A% R B AR b, 38 5 A ST A AT N b A T B K A AR A A T 2 2 W
T 5 AR P S 00 D) 2 s ) ER SEARAFAL ) KT ThoC (0°) A Ze (- 15°) AT 29 (+15°) J5 [a] [6] IR ORAIE K F- B 55
9 3.5 KA LT AT R AR I & U R AE,

Vb A B AR B R A AE R TN (5 H 8 H 11 ) XX 10 i Hh P 1% 7K AR R e 2 R R e T A T
VAR, BT R 7R A 5 B A R 2 TR ST AR R R AR AR (KSR B R IR A R ) HE
TR 2R I o BE A I o, HCrp 26 SR b 3 40 T BB 10 B o R M TR o b, BB S Y

3 ZBREHS

30 KEREETBE PP R f  r a
311 AKIHEEIIREIT M A

F 4 R ITI) REFN A ZE R, V.0 Vo Ve Vi s Voo Vo A2 I SRAE I 25 FISE 301 5, V|
Vo Vo Ve Vo BRSO 2B TR, P Vo Vo Vo 27 BRS80S R BR 4 B4 T
IV TR S SRR 1 75 VG 22 RS 80 (SHDID) SR AR 5 v, T A 72 1 5% 0030 30 450 3o 4 37 96
( CONHESION ) 3R 75,

R4 KHEDEITNTEM

Table 4 The functional assessment variables of water environment

Mt Vo/em Vo/em V. /hm? V., /hm® V,, /% Vg, Voo Vie/ i/ Veon/

Wetland P (mg/L)  (mg/L)  (mg/L)

K 1245 4.67 6.92 8460  8.18 2.68  98.54 0.12 0.55 6.46  KAEA 3% INBEE 4% , 76 1%
PEREIL 1225 11.67 0.45  69.37  0.66 1.85  99.20 0.08 0.37 4.79 KA 10%, 7% 1%

KIEAE 1519 0.43 6.68  19.47 34.29 1.74  98.79 0.07 0.52 513\

KAH 1345 4.67 3.69 14.67  25.19 2.11 98.79 0.07 0.61 6.09  JKAEAE 5%

e 73 3.67 072 31.25 230 226  98.86 0.37 1.02 6.08 \

Gall) 105 -3.33 1.01 2450  4.13 240  98.45 0.60 4.69 12.83

B 1185 -16.8 035 1879  1.89 0.94  99.41 0.37 4.47 536\

PP 134 -17.3 0.56 471 11.92 .12 99.68 0.13 1.97 6.38  JKAEAE 40% IR #E 5% , 35 5%
KM 170 13.33 2.29 13.88  16.49 1.94  99.22 0.31 1.43 5.50 35 5% INEH 3%, il 1%
KAW 132 3.67 2.25 18.34  0.12 1.07  98.54 0.08 2.24 437 JKAEAE 40%, 576 10%
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F T2 U R P ST RN TR e AT AL I X T AR R R AR R, K IR T ik
FCI 73 B8R AL, TR I AR (1.1) )2 MR A (1.2) ki H5,
X = X,

i min ma:

X.
rij ) Xmax - Xmin ( 1.1) rij ) Xmax - Xmin

A XA SEIME, r AREACS AEIE, X X KM B/ IME

Fi IRON AR AR AR bR I T bR AL AL B AR VA3 KA 25 R s v AL DU AR 98 =22 iy o 1 X S 5
SEFOH R A A ), 45 E S IR AR A R R 5 8 W O R A R R R O B B R
VR Hh B SRR A i, AT A A A 5 s DA B K TR B S SR AL RS PR AR XA, PR A
B 55 B R R LA W 55 1%—10% e 1,11%—60% K- 0.75 , 53 60% %550 0.5, oM # 7 55 4 0.25,

(1.2)

x5 KXREPRTNHNEEEREN

Table 5 Standardization of the functional assessment variables of water environment

i Vo/em Vg /em  V, /hm* V. /hm®  V /% Vi Vie/ Vin/ Veon”

Wetland b . ! ' (mg/L) (mg/L) (mg/L)

peiiiE 0.53 0.25 1.00 1.00 0.24 0.00 0.07 0.90 0.96 0.75 1.00
PR 0.51 0.67 0.02 0.81 0.02 0.48 0.61 0.98 1.00 0.95 0.75
KA 0.81 0.00 0.96 0.18 1.00 0.54 0.27 1.00 0.97 0.91 0.25
RIN 0.63 0.25 0.51 0.12 0.73 0.32 0.27 1.00 0.95 0.80 1.00
T M 0.00 0.19 0.06 0.33 0.06 0.24 0.33 0.43 0.85 0.80 0.25
L 0.33 0.17 0.10 0.25 0.12 0.16 0.00 0.00 0.00 0.00 0.25
HELLE 0.47 0.97 0.00 0.18 0.05 1.00 0.78 0.44 0.05 0.88 0.25
gtk 0.63 1.00 0.03 0.00 0.35 0.90 1.00 0.89 0.63 0.76 0.75
(e Sul 1.00 0.76 0.29 0.11 0.48 0.42 0.62 0.54 0.75 0.87 1.00
SR 0.61 0.19 0.29 0.17 0.00 0.92 0.07 0.98 0.57 1.00 0.75

3.1.2 JKIREEDIREDE M A AL

IKERIE D RE AN R A 18 5 S BE T A 74 e S, T A A e A g A U3 e J2 o3 BT i ( AHP) R4 T

W2, BSOS AHP BRI A B B R 2R PRAE R 4/ N O I RIS U R 22 il 5 44 L 0 4%
PR bR AL 0 E R AT MR RO M e e SR I T, AR R DIRE SN HAR)Z 7
BIRFNBALEE V,, V.o Vi Voo Vo N TEKDREREENE, I3k 6, FIWE ZARRER 00 9 5%, Hd 1
S ARTR] 3 s e A o 5 DR SESR 7 S RN B M5 O s e 2 T LG T 2 46,8 BURZNE W AE ik
PSR AF G 2 1]

R 6 BirEHHTER

Table 6 Target layer judgment matrix

HFRJZHE 4 ATarget layer matrix Via Via Vi Ve Via
Via 1 2 7 3
Via 172 1 5 3
Vi 1/7 1/5 1 1/3
Ve 1/3 1/3 3 1
14 1/5 1/4 2 172

wsa

TE5E B HAR)Z RSN WP RE R R i, 8 S PR R A R A 1] i R AEARAFL ( Amax ) EAT T3, AR5 2T
FIWTHE PR ) — B S  TH — B IR bR CL, 24 Cl=o I, FORHIMIRE MR HAT 58 4 — 8k s )Rz, CL R
W AN — SO AR B ™ B, — ol 5 AL — B AR RT MY FO(EHEA T e, H (B IC A CR(—2E
L), AR/ N T 0.10 NIRRT AR PR HAT & ARG A — 2o . 0 T REPL—E0hE RIFEPRILE 7,
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Table 7 Average random consistency index

n 1 2 3 4 5 6 7 8 9 10 11

R1 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 1.51

R ZGR TR CR 24 0.017 /T 0.10, W & —BUMER 3, BV IR 25 PPN 428 £ AL EE 4 (0.43,0.30,0.
05,0.14,0.08) , i A FrR I E K NEETEM AL F, = 0.30xV_,+0.14xV , +0.43xV _+ 0.08xV__+ 0.05xV, . [d]
PREET oK DR LA KK SCR T D RE RPN R AL TR IR CR 43008 0.045,0.021, ¥/ T 0.10, 1 & — Btk ks
B, e A5 B K DI RE PPN AR Y F AR SCTR AT DO REPFAN AR FL0LEE 2,

3.2 BRTRHK A FEAENE S BT
321 K SCRRIE

TRERFIIKASE 8 B0 B Wi K SCRFIE LA B E AN RUE M . MOKIRFHIER T , S5 Wb -3 7K Ry 133.
dem AR HLAY 6 R HLT-2/K IR N 122em, B S5 W0 AR i W M 57K e 1 TR . MK Bk & (1A
2 E3) , SR KA S A A LA 3 Z KA 2 T o B 2 K 6 AR LAt K A7 DL 20em
FEAT s TR ZRoR 5 T R & - B R A ARSI K O LA 10em Ay, AHECZTT 30T 3 i i) 7K o7 98 3 A8
AT, AWK A H A R A AR Al R B B B3R T Ak i) YR b oK SCIR 5 D fg L 35 L
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322  BHUKFARAE

8 Z5 L WK . S 7 1 MK BT A R B A T A AR T K T A AR 2% MR b K PR B T A 1
(GB3838-2002) , 2% WM AR 4 4 UK BT b A 4E R e M 2K 1 28K K Babm e, Horh 2 ZCF-241E A 0.08mg/
L, ik 3 T 287Kk Fbs /K - S SF- Y99 B 0.09 me/L, 353 1T 2K K bR v 5 B 8 Bk B2 6 35 BOT- Y vk 15
0.51 mg/L.5.62 mg/L AT T 26K F2e 47, MIELZ T, 30T {0 M AT S 2 47K B8 R AR b F b /K IV 280K
KRR EZ L, A R R 1.24 mg/L G RRTR S B BE 6.75 me/L, ¥R IV ISR A BBk
SRR EE 2.63 mg/L.0.31 mg/L, Y355 v KKK THRUE

®8 BHMEKRKRSYREHE(mg/L)

Table 8 Water quality differentiation characteristics of wetland catchment

. TP TN NH;-N CODyy
K BTHE bR
Water quality index P E PRifE2E FHIE PRifE2E M bR FHIE R =
Mean SD Mean SD Mean SD Mean SD
K 0.12 0.12 0.55 0.27 0.09 0.07 6.46 1.31
PR L 0.08 0.03 0.37 0.20 0.06 0.02 4.79 1.55
PNI% 0.07 0.03 0.52 0.26 0.05 0.03 5.13 1.82
PN 0.07 0.05 0.61 0.37 0.11 0.09 6.09 1.78
HF M Reference wetland 0.09 0.06 0.51 0.28 0.08 0.05 5.62 1.61
[l 0.37 0.25 1.02 0.89 0.74 1.20 6.08 3.27
v 0.60 0.31 4.69 4.01 4.09 3.84 12.83 3.57
R 0.37 0.60 4.47 5.89 1.87 3.48 5.36 4.08
i) 0.13 0.08 1.97 2.78 0.11 0.08 6.38 1.49
RN 0.31 0.22 1.43 2.93 0.11 0.09 5.50 2.82
KA 0.08 0.03 2.24 2.69 0.51 1.04 4.37 1.48
W HiEHE Urban wetland 0.31 0.25 2.63 3.20 1.24 1.62 6.75 2.78

3.3 BHUKFRE TN REVEAL

MG KPR RE P AR LA S bm AL 45
WEFI(# 9) . M9 Al LU | 275 {0 #th 45 T K 3R 358 D) RE 1 44 23 s, T O 2% 300 2 BB B EAE 2 %

, A4 B 25 ) D BE R AT 1R KL FCT AR IR 25345 D REFR KL

bR,
x9 ARIEHKIFENENESR
Table 9 Functional differences of water environment between different wetlands
AR HUKIIRE(F)) HOKDIRECT,) ﬁfcz}g ’ﬁf%@;
Functional Water Water Forp Fomn Facon e z e .EI
index storage purification Hy('lrologlcal Water e.nvnjonment
adjustment function index
Ky 0.70 0.86 0.88 0.91 0.79 0.59 0.72
PR L 0.34 0.67 0.67 0.68 0.65 0.32 0.44
KA 0.70 0.85 0.87 0.86 0.83 0.70 0.75
NIF 0.47 0.78 0.83 0.79 0.71 0.48 0.58
HF M Reference wetland 0.55 0.79 0.81 0.81 0.74 0.52 0.62
[ 0.09 0.45 0.30 0.54 0.51 0.10 0.21
v 0.19 0.06 0.06 0.06 0.06 0.17 0.14
R 0.34 0.35 0.34 0.13 0.59 0.40 0.37
i) 0.39 0.58 0.65 0.51 0.58 0.48 0.48
(el 0.56 0.62 0.52 0.64 0.70 0.59 0.59
KA M 0.39 0.70 0.77 0.54 0.78 0.38 0.49
IETTIEH Urban wetland 0.33 0.46 0.44 0.40 0.54 0.35 0.38
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9 R ZIRTAFE M, AT IR MK IR B2 & DI RE TR L WEFT ([EAHXT TS %W TR T 24% 40+« —
M S, IR K B A T 48 AR FCI (A AN FIRR M TR, Horb ok IRe T T 33%, & K1)
e NFET 22% KO INRE NI T 17%, I-H , & IRANEH K A5 D e AR (LA AN B, e 0 0 g S
TR K BRI T REAL T AR 227 9050, 70 B R I T 48% \41% ; H: LU TH I s /K SR EE S REAL T« — " 93], R R T
25%., POIAPY R H WA LA S 20 Z0 0 Hh i /K SRS D BE AL T 3 g, HL b PR A P SR T80 1R b /K 3R 85 T
SR T 14% 0 15% T2 010 K R EE DI RENE T2 5 Wi, HNFE T 3% ; PO ve ok H i DL 2 5K
R WEFT {E°4 0.48.0.49 0.59, #£ 2 5 TS 2 {0 M P9 1L {2 M i F8 500E 0.44 , UL HOK RS D BRI 715
BT, T DAE SRy Akt i v 3 e s P

MERITOK AT ) Re et R F , R PR W 2 A e AR 2 etk . B /KT RE I, 40 e b s, SR
W VI D A LU E YR b L B A, T R R e O M K T e A 22, NS IR A LA R R T 46% |
36% ; 7K SCI T D BE rh A HH R A S Al R 3 | 40 57 9 L 7K SCIE Y S RE AL T B¢ 9 90, 111 T IS A g A 9
MBS IRHAH o 5 R T 42% 35% , AT AR 2= G000, 3222 R 2 i WV R e g 0 s 2 /K DX T R R,
Hiy TR RRAIAR /N R b K TR AR, I LKA AR AR B /Iy, T (A5 B /K T R A BOK SCIR T D REAR 25

Vb K T fg SR T I 40 GV b 3 IR R A, R R PO I DY | e R AR LML i e 0 T b 7K ) R R
2 MBS ZRHA L R T 73% ., ¥oKTIRE 3 ASFII6erh , SR A W18 Mgk i 1) D B i, P9 I8P R 20 R i
Hiv v Ak 5 0 D B H et , L R A L LR e IS S e T e ORI b AL B Y D RE B 25, 5 S5 IR A L R RS T
75% ;AL R B DI RE T T , 28 5% 300 8 A e, LU SR A TV WA R AT A L IR R R O S S 1
HAH LA 3 R BE T 68% \75% 5 1A Ak 2 75 S I DI BE 7 1T, SR ) 1R 20 58 320 160 b e e, R L L V33890 VG R e S
T H Al R A D RE L LA T e W e 2, 5SS 1B HAR L R % T 68%, B WA T Hb i 157K T B
K ILF D REAE T T AR 22, F2 A b T AU NG K BB A PR, T LR R 2K K R 2%
T M N SRy T R AR SR TG A 1 7 T, 6 I AR L ) 7K B = R A v AR AR

3 TV M K PR EE T 22 1 4 22 S P AN AN A2 BB b A 285 2R 8 AR B AR A S I, A2 30) ) Bl S O A e 4
PRZE SR RE , B /K DIBET7 T, B W08 R e HIS 0 b ] T L 550 P i 32, AN 325 7K P e T RRUHE I AS ) 0 e
AR HEATICAE 5 1 R R R 0 2 RE MRS 8K 2.40 2,26, TEIR TR M TP Fe Bl e ok (K 4) |, T & /K e i 22,
Ul A8 1 B 50U 2 P X 1 5 /K D REAT 2 AN RIS, [RIRE ¥4 7K ) R v e O 1 55 08 22 ki B i
TS K D RE B 22 , U6 B b ] BI04 1 7oA Jm iAo K D REAE 25 /K SCI Y D) B v D) B fie 2 1) e S A1
T ARt S O 2 P P 5 e A T L W% 42 B4 BB AR, T HA 5 2% 22 1) o 28 78 DA B A1 7 55 R
AN TR K SCRFT DO RE ) A . T DAFE SR T Y08 b 1 A 3 Ao R AN (B G 1 Y b A S R B A A I
I, A S ] Pl S W2 AR R SHL R OARS Jeg o Y b A 52

4 Zig

398 T M 3 T DX I R AR S R G N 2R AR | e A R T A A IR T R SR 1 HAT AR TR
VEFR,  nfal 2 AR5 PR 3 T 18 ) RE X 30kl Y0 b 0 AR 4 A B L AT A9 S8 L, ARTFSE A 4K
SCHA S (HGM) JE 5 5% A 3 vl W b K PR S T BB AR AR | P41k 3ok 11 0 b /K PR 858 D BB AP A1 5 AR L R B, 15
HILARZR T

(1) %R MK AL S AR FL e FUEE , T 30T T8 b 9 7K A2 0 sl A8 A A B VE 2 V8 L 3T i b A
5 HR KA A K, 528 10K SR AR AR S R 36 K TSR K bR e | 1 3nk T 93t K S8 s Ak
F LRIV K2 I,

(2) i fbsgma | 9T W A K PR R T R B 0 R R, AR T S5 WM, 3 1 K PRI T R R R T
24% , HAEKIIRE TR T 33% , & /KINEE T RE T 22% K SCRTTIRE T FE T 17%

(3) ST iR K AR TR 2 5 0 &, R B A PEARRRAE | S T 3T fR s i 9 & A b (HA SR, g
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