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Succession and prediction of the riparian forest in upper-reach of Wenyuhe

Watershed
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Abstract; This study was conducted on riparian forests in the upper-reach of Wenyuhe Watershed. Succession series and
trend of 13 communities were studied by using the methods of substitution of space for time, static analysis and Markov
models. According to multiple-comparison results of succession climax indexes and biological and ecological characteristics
of the dominant trees, 13 communities were classified into 4 succession stages, which was as same as the results achieved
from the succession gradient study where the communities of same or adjacent succession stages were strongly correlated.
Succession sequences of the riparian forest were built up as; I. stage of broad-leaved forest including communities of PCS
and CPM; II. stage of broad & needle-leaved forest including communities of CPP, CMM and CPW ; III. stage of needle &
broad-leaved forest including community PRL, PCP, MCP, PRM and PRW; and IV. stage of needle-leaved forest
including Picea wilsonii forest community. The communities of PCL and TPM were classified as a low-mountain forest
succession series because of their little correlations with other communities. By predictions of Markov models, the
communities of CPP, CMM and CPW would all develop to the communities dominated by P. wilsonii or P. meyeri, which
tested accurateness of the succession series and refined the succession process of the communities. The result of this study

provides some theory support for conservation, restoration, reconstruction and management of the riparian forests.
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AR B A DS R R A A SR S JAGHY ZRPRTRE 2 A R BUR EAT T PR 5 S0 08 26 5% I L 1 7R P AT
¥ ( Two-WaylIndicators Species Analysis, TWINSPAN ) 4% & (& #4 #\ XF 5 4 1 5 ( Detrended Correspondence
Analysis, DCA) BF5E T # + 8 SR TR IS MV BEVE R 190 5 07 B3R, 1O S IR IB A A & Fh R SR R
SRR RETE NN 3 R TR A BB e ARFIFIBENL AR RS AR R 28 B R LERE VR P L B
A Wy A A SRS R R R R T LA T A B 25 4R B0 A 258 B 1 o BB 4 A Rl 402
BRI P RS BB L RNASRE . RN BRI B EIS T R — i B
FX ST EHEN NI I EE, EAONAEELEEY  FHCA BRI TR E ST
58, AR ABHE S R AE SIS, AR ERZ —.

AT 2 R ph A TS [R5 B AR B R L Y , 5 9T 4 T R e A Jo 4 O 0 5 R A, ZE 4 9P
BREWREEM AR E LN HEEEBRER" . EI RS QB EEE WY SR
P R A AR AR 5 A K A R RS A A AR R S T, B TS AS RE
1L AR AR L, R A R B R AR R R AR FEE , SRR R
WHRER R R KT, R R B B R 2 S SLA RS ST IR R . RETLI B IR X A +
T 2 1 PR L X A i ™ B TR AR R A R R S B TR R AR NS, (B T AR
AR A R S A K S R R TR AR A R BT 9 5 AR ) o AR S LA SR IAT L G 0y SRR T 5 b
VE BTN G2, S TR I A0, AR S SRR AT ) 45 & Markov BRSNS BF 53 A0 0 2% X 9] 2
MRBEE B S R RN, U i X R AR K &R 5 B TR IR LI M S48 =
1 SHRMREERFFRS %

1.1 B XA
SCUATR] BT B SR LU bk b B B SR VA E KK B AR X, M B2 B O 111°21'—111°37'E,37°45'—37°
59N, J& IR KRt ZE U, R ETR 4. 2°C  AE R K & 822. 6mm, XAMEMRIEFEE , B F Y 89 #
359 J& 809 A, Horh, Wil it W Fh A T AT (Picea wilsonii) \ FAAF (P. meyeri) \ 41t & M- #4 (Larix principis-
rupprechtii) \ZT¥E( Betula albo-sinensis) JH#A ( Pinus tabulaeformis) 3L &A% ( Quercus liaotongensis) ¥ 1% ( Populus
cathayana) F1 A #E( Betula platyphylla) %, DX P4 BEA #HE OR AR $IBAFAIE i S BUAE AR BY , D] 2 i A A
R R PTT SR TR 5 o
1.2 HIRABESIE
1.2.1 HhixES5EEEITE
WRIEEA WEEBIEME AR, 454 S BSE , T 2006 476 SCUATAT L 3% 5058 R & S A\ T
FIHLEL , BB 56 1~ 20m x 20m FYT] FEAREE b, TR AR T SRR B0 S 4. FEBRAE Y DU M Fn bl i
B 5 A 4m x4m FFEARREITA lm x Im BEAFETT, 53 5T HEFRAE, R EEYFHREZRE,)
FRAREEME = (FAXTZ B + AHXRFBE + XA ) x 100/3
HEAREEME = (XN ZE + X + HAX R E + M 35 x 100/4
FABEEE = XS + AHXTE B + AR 55 RE) x 100/3

1.2.2 BEERERIR 0 SRR T

LA 56 A~ 3th, 45 AE 4 Ff ) EE 2 Dy BE A B8, SR A VESPAN R {440 rp Hill i i1 %) TWINSPAN 45 &
CANOCO #R{45 H) DCA HHATHREHLAYZE , DAREHLHE S 45 SR S RETE MO Beah I 17 o VR DA DS B o
LA o
1.2.3 BHEEEBNBX

SCIR] E IR AR , & ZEEE A TH B #ERERRE, C2 BB BEW RN IRAE TS R
3] 38 PR SR BT BRI B 0 o 1 SO SR G A ) 2 R AR S R PR AR AT S R4 -
A EEAS R, RER (1R, mIEIR (2 %) ;B @ HAS K IR, mE0% (1 9) B4R %),
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BB (3 ) s C. BT, BIPE(T 9) , A (2 90 , Tl B (3 2%) s D. A RKE B, AR (1 %) , &5 (2 ) L 18 4
(3 4%0);E. W&, H <10m(1 %) ,10<H <15m(2 %) ,H=15m(3 %) o F—FRETREFHIEZ LR Fl
He—H5 PR TOARAE RLE S TS AR 9T SR RD o 254 Fh O TOUARGE REAE B, (R 1) o

®1 AREMMTRES R R ETRRE K E

Table 1 Characteristics grade and B; of riparian tree species

AR K % i B 1 A R T TBUARG S I
Riparian tree species Elevation Soil Tolerance Growth Height B; of riparian tree species
T P. wilsonii 2(1.00) 3(1.00) 3(1.00) 3(1.00) 3(1.00) 1.00

H#F P. meyeri 2(1.00) 3(1.00) 3(1.00) 3(1.00) 3(1.00) 1.00

AEJCIE IS L. principis-rupprechtii 2(1.00) 2(0.67) 2(0.67) 3(1.00) 3(1.00) 0. 80

£ HE B. albo-sinensis 2(1.00) 2(0.67) 1(0.33) 2(0.67) 3(1.00) 0.73

T ZHE Q. liaotungensis 1(0.50) 2(0.67) 2(0.67) 2(0.67) 1(0.33) 0.57

JH¥A P. tabulaeformis 1(0.50) 2(0.67) 1(0.33) 2(0.67) 1(0.33) 0.50

E#E B. platyphylla 1(0.50) 1(0.33) 1(0.33) 1(0.33) 2(0.67) 0.43

4 P. cathayana 1(0.50) 1(0.33) 1(0.33) 1(0.33) 2(0.67) 0.43

HRYER D TR IE N 1E BAG 8 MNRIFEW R X 40 4 R T A B/, 85 & HAh PR 4T i BE
JIREERE, 5] el AL WA R ARG B, 435118 0. 50 F1 0. 57 , Wi g b ikl 47! 5 4T ME A J0 35 -4 B
BB, 435159 0.73 F10. 80, 51 g 0 THAR A 2 med P AL ') 5 35 00 F AP T 12 A B B P03 O P A , B, B
i, 1,00, 5 N AR A4

DAB AT B TURGE R E B 45 A HEEE V, , HEA M TURERAE S, : S, = T8: + V,, LA SASS. 1 245 S,
HITLE I
1.2.4  FEEALMES T

BETE 22 [ Fh 4 BRI S A _E AR DI 2R 25 S R AT TS B S AR AR R B I — M8 AR o FRAk
BV TR LABEVE G520 b 0 R BUHIE , AR 40 L 4h i SR A b b B B i R I A % e R
M FKT LI (2. Sem<DBH <7.5¢m) S H 4 H (DBH <2. 5em) ) Byl Fh 41 B H B REVE X R B %
FA& BB SR BE TR 22 5, 0 BT 0.5.0.3 F10.2 JANTE . DAREVE 22 18] AR (DIt i I L 75 o
R AR R
1.2.5 BEEEESHETN

A X PR A AR 742 KRR A MAB R 3 , X PR BEVR & B 3h 725 TR A BY T BA AR i fn
ISR HE o 7EPAME R RINMEAE L, 7379 i HEvE i FATR 3K ( CPP) Fidg it = A2 IR AR ( B e AT
TRAHR CMM Fiig T FHR AR CPW IHIF) s BRI iR A (X, ), e R 43 B BU A b, 388 30 A 4B 38 B oy B 32
FRRR R A SR BUS AR (P) SR )G BT, BB PAPIRA (X,) 5 AR S L RIS A St b i 2
B LA S5 TR HEAT EL , DA iR 25 A6 0 sh 25 T R A e
2 ZERN
2.1 W EAREETE AR 4

H1 TWINSPAN 5 5 Gk R 7345 454 e DCA HEFF (B 1) 4% 56 MR- SN AR 13 MRS SRR, fiR 2
1,13 ANFEYE B EA A FESMR, (BAT AR I 5 5055 1 1 BEE P - LASE FH PR R T 4% . R AL 46 0 s B A
SAREF R, I F AR (PCS) .5 # B IR 38k (CPM) Fiii A% B HEIR ZS AR (TPM) £ 43 1 F AR IR
(1680—1935m) Fr) FFI3 8% 2 B35k 5 LA T B4 1 ) b 55 A g B 08 A £ 75 AT 4K ( PWIS ) 0 43+ A T 458 0 g 3 (2020—
2270m) IR o A SCRIS> BIBRPRBES 6 TIF T MR WARSEFH , HHs = K N AT EAT, —EBE
EAERISEE T H A BRBE S RERT
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xR2 FEMBEEERIFE
Table 2 Basic characteristics of riparian communities

REERA Prikests HER/m el WA AR AR AR T4
Community types Samples Elevation Aspect Shrub dominant species Herb dominant species Saplings
1 ##7Hk PCS 50—52 1630 275 VD2 L RRR, FHE%,H i
2 HHLHEBRRASH PCL 22,2439 1818—1935 110—243 B, R0, PR BRI, A TR
3 HEARERASH CPM 12,19—21,25,40 1830—1869 197—297 YO, 2 RBR JERE S I
4 WA Ak CPP 3,4,14,16,29,41 19402144 180—299  BA,GERY,ME B, \ER, MY HHF
5 Bk FHRESCH CMM 23,21,31 1818—1935 60—168 e, BHE A B RBR, AR HAT
6 WML RIS CPW 2,5,38,42,43,56 1935—2099 60—197 LWRRF, LB, 363 B\ NEY HH
7 WA FHERSSM TPM 44,4649 1780—1820 290—310 WEF, IR HIRTF B R, N LA
8 V& MAMT AR ERIEACH PRL 32—35,45 1820—1950 310—330 2R 500, BFE Tk, BH /N HHF
9 FHABRERSCH PCP 6,17,18,28 1980—2135 241—304 FEHy A R B \ER, W HH
10 FFFHEEASH MCP 30,31,36 1895—1935 110—164 EHE, ILHE, 10K B NFER, ERE HAT
11 JMH HATEASH PRM 13,15,26 1785—2030 142—224 84, \IHBLEEN B RN, MY HFF
12 Y M AR ACH PRW 1,7,8,53—55 1950—2250 21327 B, 2L, GE Y B N\EE, /M HF
13 FHTH PWS 9—11 2020—2270 283 W, FRY, HPAR B PG SR HT

PCS:P. cathayana single forest; PCL: P. cathayana + Q. liaotungensis mixed forest; CPM: P. cathayana + B. platyphylla mixed forest; CPP: P.
cathayana + B. platyphylla + L. principis-rupprechitii mixed forest; CMM: P. cathayana + B. platyphylla + P. meyeri mixed forest; CPW : P. cathayana + B.
platyphylla + P. wilsonii mixed forest; TPM : P. tabulaeformis + B. platyphylla mixed forest; PRL: L. principis-rupprechtii + Q. liaotungensis mixed forest;
PCP:L. principis-rupprechtii + P. cathayana + B. platyphylla mixed forest; MCP: P. meyeri + P. cathayana + B. platyphylla mixed forest; PRM: L.

principis-rupprechtii + P. meyeri mixed forest; PRW : L. principis-rupprechtii + P. wilsonii mixed forest; PWS: P. wilsonii single forest

2.2 BEEBEHBX
HIZ 3 A1, 13 DM N TURENL(E S AT 6 MNEFUKT ARYE S, ZE LSS RES & MHMFI I LWy 20
FEASSARRE R 13 RS IX A AR 4 MR BL: R AR BE (9% PCS.PCL Al CPM) ; 1T R EHRSIAR B Bt
(% CPP .CMM CPW 71 TPM) ; It {RIRSZAK I BL (¥ PRL,PCP MCP PRM il PRW) FIIV £t MK B (7
% PWS),

R3 HEMMEEESRENRIS

Table 3 S; of 13 communities and classification of succession stages

B S TR 335 V7 1 S; ZELILEL W B
Community S; of samples Multiple comparisons of S; Succession stage
1 PCS 0.43 0.43 0.43 0.43 £0.00F 1 AR B B
2 PCL 0.51 0.61 0.49 0.54 +0.06EF
3 CPM 0.44 0.43 0.45 0.48 0.51 0.55 0.48 +0.05DE
4 CPP 0.65 0.64 0.65 0.61 0.67 0.62 0.64 +0.02CD T FREHREACH B B
5 CMM 0.67 0.61 0.63 0.64 +0.03CD
6 CPW 0.65 0.52 0.53 0.61 0.61 0.68 0.60 +0.06C
7 TPM 0.64 0.61 0.52 0.51 0.57 0.57 +0.06C
8 PRL 0.77 0.71 0.75 0.70 0.71 0.73 +0.02B T4+ R A AR B B
9 PCP 0.79 0.76 0.73 0.70 0.75 +0.04B
10 MCP 0.73 0.70 0.78 0.74 +0.04B
11 PRM 0.87 0.82 0.75 0.81 +0.06B
12 PRW 0.76 0.84 0.86 0.88 0.82 0.76 0.82 +0.05B
13 PWS 1.00 0.95 0.93 0.96 £0.04A V&M AR p B

2.3 BHETEME T

56 MeEHLEY) DCA HEFF B (B 1) Mt KB T 13 MREVE BB . REBR, HF B 1 G,
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RIT AFRERERLRE: HrEc 1 (% PCS.PCL Al CPM) — [ BL I (#¥% CPP.CMM,CPW FiI TPM) — [
BLI (7% PRL.PCP MCP .PRM Hl PRW) — B Bt IV (3% PWS) , HE 7 [ S Wk i v TR 1 I 5 TR 4 M0k
W TR =

DCA 2%k

DCA 1%k

E1 AEHE%E DCAHFE

Fig. 1 DCA ordination diagram of riparian communities

2.4 FEIEAHLIES T

GEZBATIE ENZ AT SR 5 48 B RFP ARG, #EAT BE A UM BT, B3R 4 0, PCS PCL F
CPM =32 [d];CPM 5 CPP.CMM,CPW; CPP.CMM #I CPW =3 2 [a]; CPP 55 PRL.PCP MCP.PRM . PRW;
CMM 5 MCP;PCP 5 PRM PRW ; MCP 5 PRM;PRM 5 PRW;PRW 5 PWS 32 Bl H 43 (i IE A , X SE BEVE 7E
BRI AR AR R B s B PCS \PCL.CPM 5##7% PRM PRW PWS A 1 AH G Btk 55 1 IEAH G, BATTAE 3
Bt R A AR BRI B PCL A TPM 5 BBV BUAE G PE B Aok, F HLJR R, YA RO AR A S AR L b 7
PR LR, A X H A iR LR, 8 5F B e B BBGRIB 32, F it PCL #1 TPM R J& T LAL
AR I TOURR: B 9% (106 1L s R AR G R 510

R4 BEROESR

Table 4 Similarity analysis among 13 communities

Y% Community 1 2 3 4 5 6 7 8 9 10 11 12 13
1 PCS 1.00
2 PCL 0.68 1.00
3 CPM 0.74 0.48 1.00
4 CPP 0.22 0.25 0.52 1.00
5 CMM 0.28 0.41 0.44 0.65 1.00
6 CPW 0.37 0.36 0.53 0.75 0.69 1.00
7 TPM -0.12 0.20 0.04 0.37 0.21 0.21 1.00
8 PRL 0.08 0.47 0.04 0.49 0.27 0.19 0.39 1.00
9 PCP 0.23 0.09 0.33 0. 64 0.39 0.37 0.08 0.49 1.00
10 MCP 0.25 0.24 0.38 0.62 0.67 0.63 0.17 0.21 0.34 1.00
11 PRM 0.00 -0.02 0.09 0.70 0.46 0.42 0.27 0.46 0.65 0.57 1.00
12 PRW -0.09 -0.02 0.13 0.66 0.39 0.48 0.12 0.39 0.77 0.42 0.79 1.00
13 PWS -0.10 0.02 0.03 0.39 0.40 0.50 0.12 0.16 0.16 0.48 0.39 0.53 1.00
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SRE T MR 18 B TR R B SRR A A 5 2R, A SRR 35T R R I O SRR R 51 R < R
PRBYEE (BETE PCS 1 CPM) — 4T IR SSHRB B (BET% CPP.CMM 1 CPW) —4t FIRAS AR Bt (B# 7% PRL.PCP,
MCP PRM 7l PRW ) —4F bk Bt (BT PWS) |, X A5 & LR SRS B i B
2.5 BRI
2.5.1 HHEIE MR SSHK

DABHET, HAATR AR (CPP) S I RES X, , SHBMR P T IR E 2P (R S) .

R5 MR HIR 3T AR A R B

Table 5 Markov prediction of tree composition for CPP community

WA s ke arfe LI HHF
Riparian tree species P. cathayana B. platyphylla B. albo-sinensis L. principis-rupprechiii P. wilsonii
FEIEIRAS (X ) Initial Stage 0.2000 0.3905 0.0285 0.3524 0.0285
%A% 3 (P) Transition probability 0.5000 -0.5873 -0.8571 1.0000 2.3333
X, TR Prediction 0.2372 0.1274 0.0032 0.5570 0.0752
S {E Measure 0.2031 0.1328 0.0625 0.5078 0.0938
R#Z# Emmor/ % 16.75 4.07 4.08 9.69
X;  TRII{H Prediction 0.1474 0. 0060 0. 0000 0.6157 0.2309
S {E Measure 0.1383 0.0106 0.0106 0.5957 0.2447
R#Z# Emmor/ % 6.61 3.34 5.63
X,  TRII{H Prediction 0.0994 0.0011 0. 0000 0.5535 0.3460
S {E Measure 0.0992 0.0153 0.0076 0.5496 0.3282
R#Z# Emmor/ % 0.18 0.71 5.40
Xs TR Prediction 0.0619 0.0002 0. 0000 0.459%4 0.4786
S {E Measure 0.0667 0.0667 0. 0000 0.4333 0.4333
R Error/ % 6.02 10.05
X¢  TRUI{H Prediction 0.0356 0.0000 0. 0000 0.3524 0.6119
S {E Measure 0.0741 0.0370 0. 0000 0.2963 0.5926
R H Enror/ % 18.95 3.26
X;  THM{H Prediction 0.0022 0.0000 0. 0000 0.0693 0.9285
S {E Measure 0.0195 0.0390 0. 0260 0.0000 0.9156
R ZH Emor/ % 1.41

2R S M, R MR SR S R P WA AR R A T B B AL RS X, (B + EHE + i)
—X, (FEHHA + FH + L) X8 X, (R + FH + H5H) X (B + FH) X (FH + i) —
X, (HFHFF) o B HR Markov FUI , A7 i AA TR S AK BB B S A2 0 - B HE T I PA TR S8 AR — V& AR A HETR 38 4K
— &M A FHR SR F AT AR SR AR B DR S 28 A L f51) i i 0 1 R SE WML =2 [ W) 5 BE
B, ZHRZEFR/NT 10.00%

2.5.2 HEnIZIRICH

HERAZ RSO R IGIRES X, , 5SHBMR P T ERITBEEEPHE, BR6 F, RE X, , FHMHA
HERREHF, DR WREF RS X, , KEBEZHEAERE, THF %A BRSO BT, BT Ek
BEAKRED, FIHEB B, BIRE X, CHE N =AM, S W AL T = A28 B K2
ZF,EEHIR . EEBOE S SEY) & B , REFRHKTF 10.00% .

3 itig
3.1 EMEEEEIR S KRGS
S DXAF P T R AR B AR AE 38 7 , 7T Ry [R) 2t X GR AL A 28 R G K &R R B A AR LR 44K
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B WS AR D AR 10 2 2 A 25 2 R PR B GE M R G A A R ) TRV TR DR A R SR 0
BRI 2 18] AR B 4] o g 2 0 AR 0 0 R 90 5 O o A R (AR DL T 48 R B
ﬁﬁ[w.w] .

F6 B iZBIHATERT
Table 6 Markov prediction of tree composition for P. cathayana + B. platyphylla + P. wilsonii( P. meyeri) community

Riparian tree species P. cathayana B. platyphylla B. albo-sinensis rupprechii (P. meyeri)

FEIEIRAS (X ) Initial Stage 0.2294 0.3529 0.0647 0.0588 0.2059

%A% 3 (P) Transition probability 0.0357 -0.1711 -1.0000 -0.2500 1.6250

X, TR Prediction 0.2131 0.2624 0. 0000 0.0396 0.4849
S {E Measure 0.2269 0.2899 0.0063 0.0063 0.4706
R#Z# Emmor/ % 6.06 9.48 3.03

X;  TRII{H Prediction 0.0258 0.0163 0. 0000 0.0018 0.9561
S {E Measure 0.0195 0.0390 0. 0260 0.0000 0.9156
R 2R Eror/ % 4.42

PR XN IR AERBER S0 ZFEET AT B A3 REEIRE, C & DB BB W IR AEEE RS,
AL G A BB 5  RYE R I8 DU IE DA 25 & Tl SR i i) A ) 2 P A 25 2 R X B B R, LA
DCA HEFy [ [ BRI TR A6 BT, S BEVE AR DL 0 AT S BB P B i AR b AR IR R B2, 72 BRI B R i 2k
filf b, W AR X ] SR AR I 2 R R AR B 1 A AR Bt (B 9% PCS #il CPM) — 11 R SHE SR B B (H#F 3%
CPP .CMM F1 CPW ) — Il £} IR 3 HRB B (7% PRL.PCP MCP.PRM Fl PRW ) — IV £t - AR B B (% PWS)
SE RIS BTG R Y —3, 7EUIMTEE R P MERE b, X AR BT R Sh AU , G -5 S
W) B , AL B T R R ), RN B T TR R R RS BB R — e AR AL T R
HIEE R

7 3CAZS (8] AR5 B L PEA T 3T S SRR VA OB 0T , i Markov T A0 TRBCHED , IR B 458Ut S %,
BEE U AR R, Tl 5B K ARE A B 21 AR A , YR AR R ) WL 5047
3.2 TRAEREEE KR LS

T T T A v BE A e, I bk XUE SR B A T IR — @ R R A T, 0 A B o e 25
SRVEARE ", 5 2 MR, TP AT [ I B AR B B B B kA o K TR oA 2 Ak
PR E B EAE RN | 5E, BUKT I RERI B R A TR T IU7EE shil 8 T8 i+ 5 B ik 4, A YY)
TG HE SR FEARE T 2R S LUK, T 52 2R B8 A IR PR B SR AR X DAL A R0 2 B A T T 0 70 R
0 B I it UUR M AIZE TR TR A R R TN SR B 3, A Kad A rpv AR
BRI 2R AR 98 BOIE L AN 32 0 BE , ELAR IR A A 2R BAR BERE ) , LS P A R 7 R B TC 1 B AR AR T
K S i, AR ZE R0, , BT 07 2% 1 Do R0 B0 30 P8 , 23 IO 9T 2 b X 4% A TR M B e A 5 3 40,
KRB G A X {6 R F Bt A el 1 9 A A T 190 A 2SR T, 7 35 I A 38 DX M 7 3 A AR R, R ALK
JRERAR B BV TG BRI I kA2 ( Tsuga heterophylla) TGN ZAZ(P. sitchensis) [ B TS .

Rl Y] 2 O 2 B A5 ) 3 R B R ] B 4 BB DR E VR TR T 1) — MRy, AL A S PR
P PR, 78 IR T BT R R AR P S R — 43 A X P T 5 RO A A 3 AT SR AT BB o b A
HO3E 1 Fh T L2 B TR G B B2 7R K Pl B ARBR AT 5 S AZ R & A %) (BB PP G T A S BB 3T,
YA REIE B ARG AR ARAEBE AL B B G R A S 5 2, S i BB A
TAZHI AR A BT 2500 7 P 2R B H X O FR SR A i T S8 1, S AR I R R ] 5E S b B AR AL,
FLX R L3S B R T /58 B0 o BRI R PNEIME T, KL o 2 Nk SR i RE & B 4b T3
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JF AR A B TR TR , {HL % WA 76 B 2 Rl AOR 30t 7T BBl 4R L v I #A B = A2 R AR TR 32
W‘ﬂ,[m

WXt ER IR B AR PR XM B M AR S RGBT AR ke R EE AN SR S B R BT
TEI B AR R R A R BT AR AN A, VKT IS VR A T R KR 0] 52 A 7 9 10 VR
AR AT R - 98 0 25 X X T AT R B R M
4 i

(1) $2 BEBET TOARAE MBI , 256 VR DU S b B9 A W 2 AR 52 R o 13 NI MRV X
SRR A ANEREITEL: [ RMARETE, I RASHESSAHRB B, T4t FEE SSPR B B A IV S AR B Bt , 70 9 1802 6 B2 1)
IEREZYIE .

(2) 28 5 I8 REE EARE KT LI QB MR, 2697 13 RS AR IR i . S5 R R I, BEVE AR
PR BY TR Wik o B i AR P RO AR AR L, A T [R)— 8 o B S AR <R B BE AR AR AL s o

(3) KX AR ¥ B R R AR 51 g - 1 R AR B B (% PCS I CPM) — 11 ) SR Sk B B (B %
CPP .CMM Fi CPW ) — I £t RIR AR BL (B % PRL,PCP MCP PRM #1 PRW ) — IV £ itk Bt (9% PWS) o
F L ARMFRSSAR (PCL) FIlhAS B ARIRSSH (TPM) J& TR IL AR R 51, 5 H B A AR o

(4) ZFET , MR HAMBAR A M B A2 IR SRR = A2 0 H 5 5 75 1) Y8 %, X i — 20 B ik
T HTH T AR RS ER T, I 7E— 2 R B T B R AR
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