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WE X R ILHFEEK I =42 (Picea schrenkiana var. tianschanica( Rupr. ) Chen et Fu) AR[E AR E R RAMKX N, K ERE
AR P A IR (BB RSEK FEK HRRR T BK) BK R, DA ZRARAE R RGN FZ R 7K B 5% 1 %o
oo tTo S5RFEH : (1) RILBAZIREDS RGO FEFE MK B e, FEAR P BE FAR IS i3 i 358 . ZEARIR AR 25140 T, R
$9:0.2<0.4<0.6 <0. 8; 7EARHIBER 0. 8 BYZRMFT , RILN : AR < HPilehk < lBWR <IERK; (2) RRFEKBLIREZ G,
KPR FRSEREEWE , R NBMES B/, 2% .COD . BOD . SB: S & Hin; (3) Zd /KB RER, KHHE
i S TR E E— 2D [, COD \BOD | S B B B & BT , E AR IR ; (4) B T8k & UK Bidatn 3 B BAL TR K, -
BERBMESREG KR RBEE . (5)@EdX&5K KK FIiRE RIS S TR, RILZERET RGN RK TR
BRI KT A >9 A >8 A (6) FIAERS 17 Ik (PAC) KK LR & TP Zouk R AL, RAARIE AR, R
Wb A F K RSN,

KR HMESRGE ARG A FARE B K BT EA 4T RILEAZ

The water quality changes during rainfall in natural Picea schrenkiana var.

tianschanica forest ecosystem in the Middle Tianshan mountains
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Abstract: Forest is titled as “ green reservoir” which has incredible ecological functions, such as: reserving water,
depurating water quality, etc. Therefore, understanding the effects of different components of the forest ecosystem on water
quality is significant. In this study, the Picea schrenkiana var. tianschanica natural forest was taken as the object in the
middle Tianshan mountains at Tianshan Forest Ecosystem Research Station. There are totally eight sample plots according to
the forest canopy density (0.2, 0.4, 0.6, and 0.8) and forest age ( young forest (0 —60a) , middle\aged forest (60 —
100a) , nearly mature forest (100 —120a) , and mature forest (120 —160a) ) in this area. In the plant growing season
(July, August, September) , all of water samples in the condition of rainfall over 30mm were collected using high-density
polyethylene plastic bottle and detected in Xinjiang Environmental Monitoring Station. The water quality changes during
rainfall transformation process were investigated on rain fall, through fall, surface runoff and underground seepage water.
The water samples were analyzed chemically to determine the effects of different ecosystem components on water quality.
The results showed that; (1) The influence of forest ecosystem on water quality of rainfall was enhanced as the canopy

density and forest age increased. When forests were in same age, the sequence of this influence on water quality was canopy
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density of 0.2 <0.4 <0.6 <0.8. When canopy density was 0. 8, the sequence of forest influence on water quality was
young forest < middle-aged forest < mature forest < near mature forest; (2) When the rainfall entered forest canopy, the
nutrient content in water was significantly increased as dissolved oxygen decreased and ammonia nitrogen, COD, BOD, total
phosphorus as well as potassium content increased; (3) When the through fall turned into surface runoff, the concentration
of dissolved oxygen in water further declined, along with COD, BOD, total phosphorus and potassium content increased.
Meanwhile, the ammonia nitrogen concentration remarkably decreased; (4) The soil layer had strong decontaminating
ability and high nutrient accumulation function in natural forest ecosystem. The water quality indicator of total underground
seepage was much better than those of precipitation, indicating that forest soil layer is the most critical layer of the forest
ecosystem. (5) The sequence of the water quality in the forest ecosystem scored by quantitative and comprehensive
assessment on was July > September > August; (6) The multi-factor line model established by principal component analysis

(PAC) method was representative and can be better used for comprehensive assessment on water quality.

Key Words: forest ecosystem; different forest-age; different forest canopy density; water quality; principal component

analysis ; Picea schrenkiana var. tianschanica

FMESRGE MK FEIFIRNRAEZ —, HAE NG OK R B RK BN ASRIE, RR " GEKE"Z
Ko MAKMEIRERERS MY T RO EEFRER T, BGETRMEE RS, HETUK R
W R AR, TR R G SR B K AE U . B, BEK B T RS R F R EEREZ —,
WRFAMAELD RRIRMES KRR

B AN RO A T KR BIBESE . EEERZER AT, B B RS R G R K BRASEN > H
BIRRGEH B YO K BRI S ST . % T N AIBU AR AOK BN OB SEF AR 45 L, e d - R BA BE LK
4 %5 R 7K 7K BT ) S M A

ST LA R I BRARA S R G E LD IS I ARAE , B R K 5 R AE S R AR EAE R R B, RGE i T
A [RYVAB P BEFMR A ARt P AR TRE AR A bR A2 T IR 7K BRRRAE , B WL L3R T AR MR AR S R 8 N & N3R35 B 7K B

B TEVL R K AE R A S R G NTEI R TP A2 20 0 R AL B PR K o e AL R h BRARAE S R
GEXt7K B B IR RIS RE T , 9 N K IR IR SR AR 2 5 LA SRR R G i fi e PP 1R BE L 22 I AR o
1 AREER

KLl R SRR A, AL T B /R A S ARG 22 6], 2R VEE R, 2 TEMBEKILRZ —. RlU=
Tﬁigﬁﬂfﬁﬂ:%m AR L AR P A A i B AR E B R M E R, X R L K IR R SR K AR RIAR

HEBERGRE RS R RE ESEAY . RIUAEEAFBREERKERFAX, EFERILREE
E’J7J<J/§{&?§ﬂﬂo

RILFMAES RGEE MBI 8 T B R0 R , 2 B AR R Bk A 25 R G € AL 52 M 4% (CFERN)
Z—o WAL TR L Lk o Bedbdg , 4k 1908—2960m , J& YR KRt M A% X, 45 PSR - 2. 1—4.5C;
R K 2 400—600mm , T 4 H17E 6—8 A f}; 4F 78 & & 980—1150mm ; A XHT FE 64% —66% , T4
1.2—1.6, AT LR LHKEEHFAR L, REEHEMBRENHEYZ, BERZERE, PR X8R
b 369hm” , FRARAE B N KR, B35 R AN 60% , Horp P A2 56% ; 4hild = MK 5 13.2% 5 iE 3 R
BB 30.4% . FEMFEARRIFPRAL R ILTERK NBEEILEMRIXH 0.4%

MR X AEY) = B A : 25 ( Festuca ovina) . Kl ik ( Kochia prostrata ) | % #8 ¥ ( Geranium dahuricum
DC. ) . KIPIAKEL (Alchemilla tianschanica Juz. ) \ K5 7 & ( Cicerbita azurea (Ledeb. ) Beauv) .2Fff Fr ( Aegopo-
dium podagraria L. )%,
2 HARABMELRAZE
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WGBS G B B XIAN BT AR, R kS DB FAE 250, KR LR TEA
B, R, AR B A RO K B RZNa R A2 AT 5 53 Oh , AR T 2R3 5 K BEAR /I, HOX 2K SR s
FHM L, EAZIE . BT AR LR LAY, RIRE 2R IEEOR, TSR P S IS R
PG IR T R 3T B KK TR A 1R 22 R B, SOMAE B 3R B KK B A BERSR AR UL SE 7K BRARHE 5 A
XTI , BT BK AR T 87K SRR Wt A RO AR AE S R G B (R LD RE . TR, A< BT
FERBERIEIK RN ZFBEK DR ST BIK 7K BARHEE AR R M EE AR
2.2 PR BCSKARREE

(D) ZEBFFEIX A, BEBURR R B, AR 4% ARARAR P B2 (0.2.0. 4.0 6.,0. 8) Rk (2 Ak (0—60a) | H i
#( >60—100a) JEFHK( >100—120a) \BRFAMK( > 120—160a) ) 735 A B3 1Hi 42 FEAE b ANAK P 55 125 R AR
Bl o AHRKKIMHEARRS WK 1,

TEAR WUAE A 57 2 TR AT KA T B A /K SR s =1, U 31 100 2 3 8 O LA 7 L 8 A SRR e R A K
H, T AEERERE , R AR R A LSRR, B P . SR SRR KRR TIE K R
JE, LLE TR 7K BB 4= I 3 A B S KA A o

(2) BT PR MU S B [R)— L (A LA , ARG RPAIE T SR T AL S8 i T8 A e SR AR A
[5], W 7K 7K SR B4R e BE R ) 28 57 R R /N o BRI, R RE K SRR A BEAE A 25 0 Y 400m” 25 18- 5 I,
JE B TCAE T AR KB AR , R B2 08 20em RIS E FIE N RIAE 4. L4 MR, BTS2
Ja  IRSIRE

(3) BHU T B KRR U 1 A 25 0l 1) X K B P53 R K i B AL, 23R IRE D 50em, [
48h J& , M FRFRRSE o

(4) KFERERMR IR AR LR OIRER . PR EAE 30mm DL _E i i B AT 8, KA i [ 23
B2 2009 /7 A3 H8 H6 H.9 A 14 HIL3 K, BEMEDHN 36 41 A8mm, M5 K REALKKK
IKAE o

®1 TRKKKIEHERER
Table 1 General situation of different catchment plots

Witk 25

p /m i ol sy
catchment density direction thickness Area situation
0 KA FRIK — — 1909 — — — — —
3 SR BK - - 1937 - - - - -
1-2 FHEW PR 0.2 1940 — - — 16 RINBHAMT T 24K
1-4 FHEW PR 0.4 1940 — - — 16 RINBHAMT T 24K
1-6 FEBEW PRk 0.6 1935 — — — 16 RIN=ZEAT T 224k
1-8 FBEM AR 0.8 1920 - - - 16 RIMBRZEMART T FeA
2-2 ZE2 %) I & 7 0.2 2505 NE10° 32 0.85 100 KB ASEATE T ek
2-4 BWAK ARk 0.4 2505 NW35° 35 1.70 100 RINBIZEMRTE T 224K
2-6 BWAK ARk 0.6 1925 NE13° 17 2.40 100 RINBIZEMRTE T 224K
2-8 BWAK ARk 0.8 1919 N 18 2.80 250 RINEAZAMTT 2K
4-1 FEW Gk 0.8 1945 - - - 1.2 Rz R EMNAT B A
4-2 BWAK Gk 0.8 1945 ES5° 39 0.45 75 RINBAS LA EAT =
5-1 FEM EE 0.8 1948 - - - 16 RINBHAMT T 24K
5-2 BWAK  ERK 0.8 1948 NW10° 28 5.15 220 RINBIZEMRTE T 224K
6-1 FEW Bk 0.8 1950 - - - 16 RINBHAMT T 24K
6-2 BWK Bk 0.8 1950 N 18 4.48 108 RINE RIS F 24K
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2.3 KHEIE

B K BAe bn £ 2R R A (DO) LT A E (COD, ) T H A fb R A& (BOD;s) (&= A (NH,-N) &
E(TP) AP (K) 55, WRE I3 3R - Vi Sk P AR 45 R0 A E A A (R R JPB-607 ) 3847 P37 52 , I
Z R IR HE R IE ; COD ¢, R FIEE B BRI 15 s BODs SR F AR B A 12 s & AR A 4 QM) bL 6012 5 iRk Al i
TR ERS IS MR ; 40 R G BE Y AT 2 . For, COD  BOD & & M B S48 bR BURE IS , I A YR B R, T8 5
pH 1 <2,4C ¥, 24h P REPE AT A KRS 28 [ A X RS Wb FEA T4 I
3 GRS

B IK IR K FER I S5 SR TR 2.

3.1 R[FEISEAK XK R AR LAFAE
3.1.1  REREKBKBARE

RAREKIKRBSF . BAREWRERIRT 8. Tmg/L, Horp 9 A3 Mk B = 9. 3mg/L, COD fyf KK
BE 23mg/L, HBTE 7 A 4y;3 A H # BOD K l{EE B4 7E 2—5 mg/L Z i), 7.8.9 H MR AMKEE 73500 :
0.805.0.479.0. 602mg/L, UL KSR /K BRAERT 8] L BA — & MAE R, BB & &7 0. 24mg/L /£
4,3 KRB 3518 0.24.0.239.,0. 242mg/L, AR fLAR /N e KA FEIK 3 WK E SR I 25 5 43 511 24 - 3. 509 .2. 841
3.355mg/L, PEHAZE SR & F —EBNH TR,

3.1.2  ZFFEKHK AL AL

KAREK G SR TEER BB T AR P9 22 K , e T3 1 XS I R T 23R 0 B TG 2R IR (I A B3 7K J 7
FIM e IR, KRR A ARG iR 2 R, 5K I 4 R B, R BB K R R A B
fik, o4, COD \BOD & A . Bl Mk BE T A b Tt 35

(1) BB PA BE T 2833 7K 7K 5 i 5% i)

OZF B 7K BV A AR AR P BE B3 i/, KNS 24 0.2(1-2) >0.4(1-4) >0.6(1-6) >0.8
(1-8) o ULBAZERIREARIN A PA BERR A , A 2 T T R R AR 20008 ) 8 LD TR X 7K Jo ) 3 i A6 B I

QH A .COD BOD K& FRAAR P BE 3 i, 2 LA EE . KPMERFEZERETESRABEIY N5,
COD FAEKARH HREHEY R ALY AEY & 'K Z /D ;BOD XK P AW ERE SRS E, 3
AN AR S B VYR R C , B, B P BE AR, RGeS 28 B8 T 32 I T 0 bk 0 T AR, i AK B LA
FEEREE,

OB R RIE AT AR R ITC R, FEK MR 5 VAl , 5 AR P 7 B BB o R
P BE R A , PRt A I 3R TET ARV A P S B AR 22, TR, 2R a8 /K HP ) SRR B 1) R 8 B AR MR A B 3
piINTiE:= il

(2) BRi X6} 27 335 7K 7K J5 1A 5 i)

O [ MRl 58 7K DX 355 1 2385 7K I A S8 Uk BE K /INHEBIBURE A = il AR (4-1) > Hpifdpk (1-8) > bk (6-1)
> EBAR(S-1) o FERF NFRTER KR A KB I &0 K R EA —EMEm ™ . BT &,
MR TR AR R R, B R T A Wy BAFAEZE T, r MR 2 Bk P IS f A & Bl e X F
BT B Hh IV R L & B K T BUBVRR, PT BB B DRy bR A sl 28 A P %, W Tt i BB B 3R 2
R I A I R 2

@3 WAKFEHE R .COD . BOD 545 I HEFNITUTF AR , 2420 : S bk (4-1) < bR (1-8) < ik (6-1)
<EBHR(S-1) , SEEmERHEFIR AR , A5G /K BERY R 4%, COD . BOD — il i 418

G RIARHER 1 ZF K Hh Sl FER MR BE BIE R/ INHES N - Ak (4-1) < HPig AR (1-8) < bk (6-1) <
BBR(5-1) o UEHTARESBRI , ARITEA 2 T8 R0 43 W8 O B RN B JT R LA R O A Iy Wi AR 28 335 K v (i 4
TR R, WTREH TREN I RE S, WK X2l AR A5 ik e AR X B g 2
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3.1.3 HRAZWMIK A AL

PRI ZEBE K ALY S R AR TR, #h38K FZZ AR T SR AR A5 Y2 DL St 3 5, 55
JZZEAL, XoF B K 4345t 27 Ao L 1] (45 P A T PP AR I RS A B Ao 20 PR o AR s

(1) R PR B Xof b R A B 7K B A 5 i)

O R TLAKFE WV i VR B 5 FRARER A BE BUR LU R R (R 2) o ULBAZK IR R ZAGE W, BEE AR
P BE B30, R I YR 2R BE AR K, BB R Z AN N, A WL A B E . UL, BRI B K, R AR
VS f A E BRI

@COD BOD S A . & 1B Fr 0 00 5072 12 B AR MR A B2 B8 i 38 m (3% 2) , U BA = A2 BT R 19 3% 4 B
LRI 7 20R BB , A S Y B EE KT R AR E R EREE.

(2) At 5t bR 4% K S5 5 MR

R T TSI EIREERR T SZAG T W) 2 IR B R a4 h , 18 52 3 38 38 ST b i 2 ), AR K, b3R5 7R
) SR T AR R SRR, T 527K A BV PR A (B o DRI, S R A i SR BE HE SRR O < 3 AR < bk
< WAk < g AR (K 2) .

HRBZ P COD . BOD Z AWK EEMHEFNI T G bR (4-2) < ek (2-8) < BBHR(6-2) < IEHMK
(5-2) o T EBERSPUREE AR SRR (4-2) < BRBBR(6-2) <IEBWR(5-2) < Hidhh(2-8) (£ 2),
X ] BE A R N AR A bk p R A VR Y B R R, R B AT Z B Bk, NI S BUK B B RBEK,
Reg 7K Xt ot 2 R 9% 40 J2 IR e B b, R A B RN BRI R A 132 b o R, UM R ST SR 9 ok S 1
BEAER /N T Ak
3.1.4  Futh R B/K K BRFFIE

BT B K B7K B LR SR K FIAR N £ 2 IR I 7K B BB AR, 9 A VR B 288 17, COD \BOD B AL . LB A
W Bt B BARTFHBKAE . RS R/IMEN 10.4 mg/L;COD Fl BOD & &4 5 <5mg/L Fl<2mg/L; & 4A
SV R I B KR IUE 4351k 0..098 0. 07 2. 584mg/ L,

3.2 Rk BHARRIZE R BIAKRRN
3.2.1  MRSEEE KT RN

KR KBNS , R SR BB, T2 A .COD .BOD B8 Fi ¥ k. Bfa. & A .CoD,
BOD ZRAKIE BB RMEBIE IAE 8 H . Ho, iR A Mk B R IUAE bR (6-1) b, FEIE K 3. 6mg/L; & A
COD .BOD ¥JRILLEFT MR (5-1) b, 34 IR HAE ST 7K 6. 29mg/ L 94mg/L F148mg/L, X FERZRFE N 8 H 13k
R AN 41mm AR T2 T K R A b A A2 B s 2, TR A Pl e A Ko Tl A0 6 Ok B (0 s
EARMEXIHIAET Ay, 7 5 R IAE BRBPR (6-1) FEBK(5-1) P9, 3184351024 0. 211mg/L. 8. 314mg/L, 7]
REE T 7 A O ARAHT PRI LA RS, A B P 1 35 B R BN SR 2, B 43 W 088 22, FE X Bk g A bk 1
BEBHICRBRE . L5 LULH  ZRARARIA BRI , ARIR AR , BRRE 2 XoF 7K TR 5 I B
3.2.2 A LB R KB O,

K PR 25 25 T R 7% 2 TR BUb R AR T AR, M R 8 T 8 A WL, Rkl o e ot — 2
Vi St — R4, COD \BOD B I & BT R . R, RREERFEWH MR R E 2 kS5t
B UM A TE 2 BRI EAE — & M IEER , KR 21 — 51k

(1) B E MR RIA 1. Tmg/L, RIUAE 8 A4y 0.6 ARHA R itk (B 1) , i P AZ M &R W
58 KR YA ERSEZEZEYW, A SRR EE —ENERE, TR RBFEERETER

(2)COD . BOD ¥ B 75 fk i B He Akt FAR A1 BE BOHES , e 23 30 47 = REBPK > S A > s bR > il Ao
0.8>0.6>0.4>0.2( & 1), UiHIAREBRA, HF A BERR T , MR 3t 3R /)8 ALY IR B FRE K, %7K iy COD
1 BOD F52 e B e 2 .

(3) SRR B RRAR IR B Iy BBk K, 0. 2 HRFA1 BE ) rp ik s/, MR 3518 8 1 4 AL T, 435
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R IH T1% ;] RE TR BRI T B K P HH TR S EYAKR, BGRB8 17% —26% Z 18],
Hi, HEEM GRS REEARR KBS RE ) R MR B RIER, B ib K BREBUR R AT
HIRERE =
3.3 HKRBUKEMLEE TN

PA ST R I B AR R FZ R 7K B MRNAE T —E B 20T , (AR [R)Z R 45500 K B8 b 9 25 L
HIRA S, UEHEF L EAG — , AR ZU0OK R R BN R ARHE. B, BRAEN &2 R0 K
JE WO R 55 , T B BT K RS R AT E B SE BVEM o

KFKBEGRTM M IERE , FBEEGR TR ik IR AR HTVEN i S B0 7
%, HKRRGER—NTHEEFHBRNERRG , KEEN 218 230 E F B0, W68 _E Ry ik 7e
FIK B PRH i B —E MR BRIEY o R IE R — M SR T AR — R G b BT BALRT
I8, B L BSE B L T ™ o KSR ERIK FR 5 o B B 2 i A e o . Ry
3T (PAC) XFR R 447, Hoad i D B JLAMBARAE B AR A 15 B I W AN 22 B LI A 8 446 R /0 B0 L
ANEF o FIA SPSS17.0 Xf LA_E @ F KMO Fil Bartlett BRIE K30 f5 #1725 40#T

(1) 3 4 KMO F01 Bartlett BRIZ #3645 58 3881 - KMO {H K 0. 755 > 0. 6, i BHE & H F407 ; [FI B¢, Bartlett Bk
TERL I 25 SR AR 7 0. 000 <0.05 B}, # 4 Bartlett BRIE KLU0 B , BIE A THEHE F 047 o

%4 KMO K I&F1 Bartlett BRI ISR
Table 4 KMO and Bartlett’s Test

KB 77 Test method K IG{E Test value
KMO ;% Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.755
ELRE R R R A B IRl Jr 2 Approx. Chi-Square 261.793
Bartlett’s Test of Sphericity B E df 15
HITERER Sig. 0.000

(2)NFES HATUE S, FRSHEFRIWE R . Sitairk BB s o m A F 8aE -+, A
A A 8 1) 7 2= 5Tk (REMED) 2305028 A, =3.977 1 A, =1.004 ; BFTTERR 45114 66.284% 1 16.782% , &
1153 83.012% , A —EMBAEREME, FE3K 6, BIFHEMPI 5B 11555 K5
F, = —0. 158X, +0.235Xp +0. 231X, —0. 174Xy +0. 293X, +0. 263X,

Fy= =0.251X, +0.01X g +0. 032X, +0. 87Xy —0.322X,, —0. 065X,

x5 BAENEE
Table 5 Total Variance Explained
e VILAFFHEAR Initial Eigen values R P F 3647 J7 Al Extraction Sums of Squared Loadings
compot;:t FRAERR Ti ZETRRE/ % KBTI/ % FRAERR Ti ZTERE/ % RHTIRER/ %
Eigenvalues Variance Cumulative Eigenvalues Variance Cumulative

1 3.977 66.284 66.284 3.977 66.284 66.284

2 1.004 16.728 83.012 1.004 16.728 83.012

3 0.629 10. 480 93.492

4 0.233 3.881 97.373

5 0.119 1.990 99. 364

6 0.038 0.636 100. 000

(3) BRI LR A FAHMESR T A £ 515 75 H B RHEAE & BT IR B E 7 S AR EE
AL E AR TR G SR T3R5 -
F= (A F, +A,F,)/ (A, +4,)
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A A E AR ERBI R KKK RREEEME(F) , F AR UK R 2

R T R B KRR AR TR B KR B B S S HE ®6 BEFBNEK

FeAHE],, A [R AR BE FAS [ AR B9 0045 R 43 5 R Table 6 Component score coefficient matrix
0.2>0.4>0.6 >0.8 FILEEHK > AR > BB > IF Factor 5} Component
SR, L AARAS A B, AR K, IR R A —— —— —
b 3t 2R XoF R 7K 897K B W A8 K 5 i R ) 488 i) % L, 3 cob 0.235 0.010
A AR5 S 7K DR R 7K B S AR 20 I P AR B 2, BOD 0.231 0.032
7 R >9 Aty >8 A4y, ULHIAEY) A AR AE FIRE R NH,-N -0.174 0.870
BRI 7K TR B — B FIR IR B 0.293 -0.322

K 0.263 -0.065

3.4 A[RZE R BEK BN B 25 PR AR AL

KFKBPFO IR 2, (H F 3 o0 A i ok
FESLK BRI R R IR D . X FKRZ A T RBRRKE RS, M L4775 (PAC) 5 M I8 AR
AR BEAR A PP K R SE R

x7 BEKRREBARGSTFNENE
Table 7 The integrated score of water quality in different catchment plots

e 7 A BB July 8 H Byl August 9 H % September

Code F1 R F F1 R F F1 ) F

1 5.974447  -1.49477  4.468908  5.21409 -1.66772  3.826951  4.482071 -1.8536 3.205016
3 0.676502  -2.5999  0.016091 0.520686  -2.73542 -0.13563 0. 620646 -2.69792  -0.04826
1-2 6.817095  -1.14532  5.212144  7.313492  -1.70647  5.495374  7.599197 -1.51998  5.761082
1-4 9.843942  -0.85602  7.687195  25.61453 0.09064 20.46979  10.74304 -1.27769  8.320069
1-6 15.31764 0.167243 12.26384  28.95552 1.25689 23.37242  13.14836 -0.85049  10.32667
1-8 16.80171 0.81995 13.58033 36. 58649 2.545744 29.72503  16.26611 0.183843  13.02447
2-2 43. 42076 1.093453 34.88902  35.64479 0.370998 28.53479  27.21502 -0.46349  21.63597
2-4 50.27426 1.739075 40.49122  50.66357 1.641627 40.78241  35.79306 0.287883  28.63643
2-6 59. 28855 3.025719 47.94788  73.94745 4.291215 59.90712  42.96878 0.808357  34.47067
2-8 70. 26726 3.649564 56.8394 80. 99104 4.385581 65.54999  47.35745 0.905907  37.9944
4-1 9.357289  -0.03767  7.463586  28.50894 0.994817 22.96303  15.78433 -0.3242  12.5374
4-2 21.72045 0.191925 17.38103 38. 59461 1.178169 31.05273  36.23564 1.157115 29.165
5-1 57.82693 6.238129 47.42838 84.86184 8.919598 69.55447  39.03087 4.021031 31.97408
5-2 79. 46372 4.568458 64.36738  162.4702 10.97608 131.9342 57.41287 3.140301  46.47337
6-1 34.11793 3.63691 27.97399  38.92551 6.655157 32.4209 21.96225 1.372477 17.81205
6-2 69.07707 3.834233 55.92633  122.004 7.130011 98.84929  49.15783 2.153336  39.68332

i LA b B RAG B& SE K KR 225 PFHE F(Y) , 458 DO(Xp) \COD(X¢op) \BOD(Xpop ) \NH,-N(X

NH4-N) TP(Xop ) K(Xy) S5, M2 IT M B AR .
Y= -0.177Xp, +0. 19X ¢op +0. 191X, +0. 036Xy, +0. 169X, +0. 197X

PR R B R KB 1.0, H21FH sig. =0.000 Fonikoh B3 Ft, A FIZ O BB M /K 4R & VF
WAL FEFIR AR R B B EZR R/ , ZWMEEGR , B BEEGE .
4 LEigtnifie

TR K 1L B R AR AR IR R K e S A3 R K BRAR AR , DA R AE S R G R 2 R K R
NI, BRI

(1) MRTEJZAE R 7K B M 00, ) B B JR IR 2 — , LA - 2R T ) W o 4 o 73 h 0 g T3 0 B 582 i 7K Y
KEFTE. RRFKEIWERG , BRE S B/, A .COD BOD E#% #1 3 B, AR-FHaE gy
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A B 1 22 S T 5 | RS AR B IR R A 0 I S R A AL, FT BB R B B AR R I A4S SRR ZE M . R, =
BRI U R 2 FRAMMOE 25 RIS AL , AR B B9 70 2800 0 215 PR R, B Lo Bk i 7K B
SR ] AT s B AR — 2 B B BRI o

(2) ZFBEKFAC N M RARTR , V5 A AR — 2P [k, COD \BOD | BB 4 B &5 BETHimT , BRIV B R AIR, 1t
W AR L R B SR C R B A BB MR

(3) Bt T BKHIZ UK AR B AT R o X i, 45 T IRZ RN AES RGP i
WK RER ISEIE . BT LMK T RS 9 SR BRI AN R 28, 30 T 5 WS R B, Al i S 42
A ARG , e A SN DR, A B 20 WLt P A [R] ZRARAE b A B2 ToAk 382 K B AL Zh B , 732 L
HFRARIK SCEABIRFE B — TR Ao

(4) RIIBAZIRAZS RGN [ T 7K B0, BEHR P BEFPK B8 389 P T3 3 . ZEARIRAE RO 2% 16 T, R B
$0.2<0.4<0.6<0.8, ZERRHAIEN 0.8 BT, RIUNDIHA < HleAR < R <EBAE,

(5) @i A K KoK AR E B LRS-, RILZ AT RENKIKRFRERI .7 A >9 A
iy >8 Ao FEKHIK B2 B RS Y A BARHE B 5 2R R R, — R BBk, B il iR
ZBUN, BHFEIX N 6—8 H 4iHlE, 30mm DA EFIFERT R0 1—2 /A o Bk, BUKTF 30mm & 7K
FRAACBE TN B FER G, 46/ T R R K R G R IR E R R 75— 7,3 YRt 850502 7 A 3
H.8 A6 HMO A 14 H e [E] FEE 245, WAFE HHE X 25 A2 PRI 3t 45 B A A [ B i) B F) A B 4544, [N
1, 358 R K it ) RUBE B AR AR AR

(6) A SCH I M 7307 T A IR B 258 PR 2 n R MR, B RIS, REAR G 3 Tk R i 55
FAF o
Briff : AT IS B AL K= B i R AR B o
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