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The water conservation study of typical forest ecosystems in the forest transect of

eastern China
HE Shuxia"?, LI Xuyong" ", MO Fei', ZHOU Bin’ ,GAO Guanglei’

1 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China

2 Forestry Experiment Center of North China, Chinese Academy of Forestry, Beijing 102300, China

3 School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China

Abstract: A forest ecosystem consists of forest coenosis and environment, which are affected and interacted each other,
with the function of energy transformation and storage. The forest ecosystem builds a perfect environment for rainfall
interception and storage with its lush canopy, shrub layer and herb layer of undergrowth vegetation, forest floor litter, loose
and deep soil layer. The forest ecosystem strongly affects rainfall redistribution and storage and thus plays its role as the
unique function of water conservation. However, different forest ecosystems in different climate zones could exhibit big
differences in characteristics of their water conservation functions due to different forest structure, topology, and soil
properties. We selected four long-term forest ecosystem sites ( Changbaishan, Beijing, Huitong, and Dinghushan sites) in
our study. These study sites are located in the forest transect of eastern China across the semi-arid monsoon climate in the
temperate zone, semi-humid warm temperate zone and subtropical monsoon climatic zone from north to south, with obvious
thermal gradient and hydrologic gradient. We analyze stem flow, canopy interception of rainfall, rainfall through the forest,
water holding capacity in forest litter layers and mineral soil layers, and overall forest water conservation capacity of nine
forest ecosystem types across four study sites in the growing season during May to October. The results showed that: canopy
interception varied significantly across different forest types from May to October. The retention rate were in order of Korean

pine forest>firs>evergreen broadleaved forest >mixed coniferous and broad-leaved forest>monsoon evergreen broad-leaved
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forest>defoliate broad-leaved mixed forest>pinus massoniana forest>larix plantation forest>pinus tabulae-formis forest. The
highest retention rate was Korean pine forest which was 2. 2 times than the lowest, pinus tabulae-formis forest. The
interception had significantly positive correlation to rainfall outside of the forest stands; canopy interception rate had
significantly negative correlation to precipitation. We also found that the highest water-capacity of forest litter was deciduous
broad-leaved forest in Beijing site, 6. 0mm from May to October; the lowest water-capacity was monsoon evergreen broad-
leaved forest in Dinghushan site, 1. 0mm from May to October. The maximum water-capacity of the soil layer from O to
60cm depth was artificial fir in Huitong site, 247mm ; the lowest was the larch in Beijing site, 45. Smm. Total water storage
capacity of the forest ecosystem were in order of firs>Korean pine forest>evergreen broadleaved forest>mixed coniferous and
broad-leaved forest>monsoon evergreen broad-leaved forest>defoliate broad-leaved mixed forest>pinus massoniana forest>
larix plantation forest>pinus tabulae-formis forest. The total water storage capacity of different forest ecosystems fluctuated
between 40—250mm during growing season. All of the subtropical forest ecosystems had higher values of water storage
capacity, more than 100mm except the Pinus massoniana forest, 99. 74mm; all forest ecosystems in semi-arid area of
Beijing site had lower values of water storage capacity, less than 100mm. More than 90% of total water were stored in soil ,
followed by forest litter layer, about 8% , and then followed by forest canopy interception, about 2% . Our findings could

promote the water conservation practice of forest ecosystems in eastern China.

Key Words: forest transect of eastern China; forest water conservation; canopy interception; litter; soil water capacity
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Mo H SRR 2 LA Z Rt ( Castanopsis sclerophylla) #% ( Castanopsis ) FIA1 AR ( Lithocarpus ) J& 2 3 W) IV #GHT
W AR AR L B A AR T AR, ST L0 3k (E112°307,N23°11") 4o T g W #AH #iL IX, ¥ 4K 100—700 m, 4E 373
20.9°C ,5—10 H 24 F R 1216 mm, 22 XUH 2R 8 ARG Tk 30—400 m, 2 X fir 2 FRpk
A2y 5 AR AR 18% o UKAE ZR VR St i iR AN B ] IR S AR 7341 TR 100—450 m; B BRI 11
TR 300 m LT FBEIX, 5 X AR AE S RGEAEHUAFE WL 1,
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Table 1 Features of study sites
Moy A MR PRSP CPRSER EE RME BEGE) MmM BE i et

. Forest Age/a Mean Mean Mean Density  Canopy Cover F8EC Slope/(°)  Slope Slope

o ‘Iﬁ‘g s height/m  breast crown /(Kf/hm?) density degree/% Leaf area aspect  location
Site diameter  width/m index
/cm

KEsg Mtk 125—250 27 42.37 — 2224 0.8 50 1.97 2 B #713 g

dextuli iR AR — 8.9 20.9 27.1 2333 0.85 90 2.92 30 (LB rfi

TR /N 36 10.5 17.5 13.6 1800 0.75 90 2.18 34 i Tk

AL/ — 9.7 16 8.9 2500 0.8 90 2.35 29 2Bl T

23 [k I N 27 20.3 21.5 — 1080 0.7 56 4.12 20 AH i

figad iGN — 10.5 15.72 — 1312 0.8 52 4.60 32 At T

Erkinib L) SN 56 8.5 20.67 14.7 3470 0.90 16.4 2.61 15—25 VR i

T AUHE SRR AR — 14.5 24.6 29.8 4638 0.90 20.5 5.27 2535 b Ul

B R R AR 50—60 10.7 25.5 28.7 3208 0.95 11.7 3.78 30—45 N Lk

AT IFIE X ARARAE S R G 3 gty T 2%

5 - _
MBI Bk TR g 2 mf o 7 .
LTSN (2005—2007 4F) AT (5—10 A) & AfM & 200 °770 120§
A T A K 2 LR S—10 A i ERE § 9 15§
(B 1), ALsobE KRRz R AT i, ks F 4 1s 8
R 2 % N TR KR KBNS S—10 R E i 15 <
14,00 , LSl M 14, 19°C , M908 LR B i s 2oty O °
RIS 4935 22. 98°C , WAL 35 R 1P 1436 26. 86°C , 7 The station
4 vt WX 5—10 A BRFEW = B8 ke 1 1 HRES5—10 AFHRE ABAE AELE
JERE LI 1, Fig. 1  Average temperature, rainfall andevapotranspiration
2 ﬁﬂ:g‘-ﬁjj—i% from May to October in the study sites

AHFFEAH A 4 A A 250 19 W EcdE >k B
S RGN LE (CERN) , CERN 457 7 56 3t 459 DA v [ A 25 2R Go it 9 0 44 24 2 B3 4 i 2 1 o o A 25
RGP LG ) 80— ZE3R S WL 48 b R 28 AU KL , T R A 309 0 0 D B ) 282 S 5, S AR S
RENAE B R B Ge— B LI J7 32 R A G AN [] s s 8808 B T F MR B A, 3 2 A TR
WFFTAR SO0 H e hn A5 R AR
2.1 RN KR B A L

AHIFSE A FH A4 K SCOULIN R4 3 B4 R 7 2005—2007 4F 5—10 H . 7ER—brdib | XFFE R RN 2%
W BT AR A T LI, A 0 vk 2 LBt A 25 R G A W IR ) ) A A — A e N 3 ) A
{87 7 25 175 T AU BB 000 5 PR PN 2 375 T 5 A s 1 b 7 A b 720 18 e 235 2R | 2B BB BB A8 1R A b 31 L BT A 7 K Bl 2 48
PR FEB UL 1.3 m AR A OIS e RS+ 35 | B T2 e e b e T3 s i
FRRIM T2 (mm) o WOEAR R SE A, Pi=P-Ps—Pu 318 20, Pi ek B8 5 P ol R R TR o5 Ps
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Table 2 Indicators and sample numbers of observational items

T H EiEL Y WEZ FEA KL

Observational items  Indicators Frequency Sample numbers

IS SLECRYIEY/EL NI UEEaN S

S 2k 4 E
g;’;ff?;m T T YR A 1 /20 1 1/ B B0 FEHB I 10 2 R
b FRE )y LN . B VA A
WAEE -1 IR/ a, 1E Y5 /0 A 3 0 ) : -
—_ BT R T P SR e, g s ot 4
i - - u - - ! S I H Vb TLEE a0 s AL > S /N
KSR AERACT B W TRVBIATE . o e e 1 W 3 4 BEME E 20—25 A~ T 94kt Jy 4541 T 4%

SIAATE W FEIT INBE 4 A oW DR V5 P B

TEAVREH P 6 5 6 B 7 U i AR S 4

SRR R AT B K B K i, BEARETT NN 10 4%

1 W/ a, FEA K E

KA R i ALBIE BB T (UL K 1 /100, BT
I 1 3
SEWERS . 454 1 9 HE J7 0 0 2 41
e , Hl
Fe ke AR NI 1K 5
K% e LTS T 250, B S 26—
e % RUKRIEH (R M SEis0e BTSSR 20 s et L 20

U R L FA RS
20 YRR KA 5 T % AL 45 20,00 41
SIS/ 1, BF9C 1K 14 4

I

2.2 JAIEWEIAE R R KRR 1 I

PR 5 0 DU e AR A3 28 TR /N T, BIVEE A o A0 1 P B AL B8 3R 0 5 20 AN TRTBUR 1m Y S5
PR R 5 WSO AE | e B S D 0 9 0 )23 1 D2 WSO BORE v BT AT R R 9 4 (|l T 08 T 0 A7 1 221 AR AR AR
K, — AE A /D I« RO A A R SO I ) | T B - S ROURE  #eB  mt AE 2R B R LA 2R O
FF,7E 65°C T HET S AR, A ATED R A AR SRS T8, LIS A AL A YR I R 7E 4
B KRR A E T 12K R PR TR iR A K 24h GRS HFEZ LMY,
2.3 HIEY PR KK RE I e

TEA TR T, 100 em®#6 J1F% 0—10 ,10—20 ,20—30 ,.30—40 .40—50 .50—60cm 12 BUEE 47 [l % N
e + e fLBREE RpKBe S B i, AR b — L2 R B3 E K R, Tw = Ts x
Ov X, Tw A EIEEKE (mm) , Ts HEZEE (mm) , v MR T2 EBEKE,
3 HERHHm
3.1 HBHMAETRGEIZ WS K IR

RAWEIK ZETEFNZE S TN X =38 16 F- S HR i R 302 AR MOK SCAE S D) RERF T I S ZE 457 s Horp
2L SR AR Z K AT P 0 B AR 2005—2007 4E ) 5—10 H W1, B LR 45 ok S AR AR AR
ARG E A DK SCIIRETE AR IR FE T A W b i RV R bR 45 ul SR MRAE B R G0 e )2 A ok STy
feane 3 iR,
3.1.1 HMAESRGEHMERE 2 SHE R

FFEIX 9 Fh AR 432 AU B MRt A B it 25 R, SE A T 71, 2—245 mm Z 0], B R RZECH 2. 1% —
37.0% o MEYES BT, #EA it de A A 2 S T LL s A B TR S PR 245 mm , PRHZORR 3 5AT 85 v 1) ek )2 %
A8 1 IAAFL AR 285 B (o175 5 RRT 22 A 4 A b2 TR BURRL 388 K, 388 7 9t )2 P B 5 O X RAMRAE R R G MO
BRIV HIMEAE S TE 14.3% —31. 6% Z 18], AL 8 BN 6. 3% —36. 8% Z [] ; M Te B4 e de i 1) Ky 7] i 21
FABK 31. 6% , BRI 1A 13l [R50 DR A< I W et 2 | 0 53 KR GE /N 177 ) P 0 8 AP sl T 58 oA 756 280, bR e 0 B 3 AR o) 4
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Table 3 The ecohydrological functions of forest canopy of typical ecosystems in the study sites

Pt =X PR % RS =N T SRR 57 5%
Site Forest Rainfall/mm Jm o Jm o /mm /%
Kt RHLomsk 599.13 313.99 52.41 95.18 15.89 189.95 31.70
Jeatul MR IHR 498.31 393.38 78.94 10.02 2.01 94.91 19.05
AR 498.31 419.61 84.21 7.50 1.51 71.20 14.28

T FABK 498.31 415.50 83.38 9.59 1.93 73.22 14.69

2x[a A 627.87 474.70 75.61 13.94 2.22 139.23 22.17
LRI AR 627.87 472.32 75.23 25.58 4.07 129.97 20.70

il B 1216.27 1009. 50 83.00 19.01 1.56 187.76 15.44
BN LR 1216.27 908.22 74.67 71.15 5.85 236.90 19.48
FFRETRACHK 1216.27 903. 66 74.30 67.53 5.55 245.08 20.15

x4 EMESRENEBEHEESEEE

Table 4 Canopy interception amount and interception rate of forest ecosystems

. oo ?‘:r; ZilEs R 7K & Rainfall A Interception ¥ 2 Interception rate
R ano| S S Y NS s Y 7.4 =y 3

R e R I R A
SIS TR i T AR /A 7N 0.80 599.13 82.24 13.73  189.95 27.02 14.25  31.70 1.99 6.30
demtunl EMREMIRSHK 0.85 498.31  110.53  22.18 94.91 14.28  12.11 19.05 1.87 9.82
THAAAR 0.75 498.31  110.53  22.18 71.2 11.93 16.75 14.29 3.85 26.94
AL VN 0.80 498.31  110.53  22.18 73.22 9.13  12.47  14.69 4.54 30.91
NGk JZN 0.70 627.87 93.12  14.83  139.22 22.83 16.40  22.37 3.76 16. 83
AR A P 0.80 627.87 93.12  14.83  129.97 2.68 2.06  21.02 3.26 15.53
SR DA 0.90  1216.27  274.12  22.54  217.76 67.53  31.01 18.76 6.91 36. 82
ZRHE LA 0.90  1216.27  274.12  22.54  236.9 87.53  36.95  19.40 6.39 32.92
B IETRAS R 0.95 1216.27  274.12  22.54  245.08 40.87 16.68  20.74 4.73 22.79

3.1.2 AREHEE S REKE AT

RABTFEUEN] , OB Bt e T A7 5 IR AR £5 HBRBESHAREXHN

KRER , {H & Fh 7% K , F XL A E , Table5 Correlation between canopy interception amount and
XA X 46 A A B9 BRE AL B0 15 0 i precipadon

FERTREOC AT, S5 5 s Bk cobi g g R0 ER e o
SR AR BRI SR AOMOE R B SR RN e it 12 o, 105p0 0 0,926
iﬁfﬁ%ﬂ@%@ﬁ%%@,ﬁé%ﬂ@%ﬁj‘%*ﬁ*%ﬁl‘,%ﬁi’%fﬂ dbsist  EMPEMRASH T= 0.221P - 2.312 0.881 **
R S LA A OG5 S [R] AR AR A PRt 8B A WAAKE 7= 0.068 P + 2.258 0.784
E1—0 MK 1= 0,139 P+ 2.211 0.939 **

3.3 MREE R S RIS BR PR rt 0758
22 6 SR AT AR I 58 5 W B 9 10 U A= s P oot

= @ R +NE SRS DMK 7= 0.0541 P+ 1.9234 0.758 "

ARG R, MR 6 AT LLA H, FbRoe 4 B it A B G FE 1= 0.323 P +1.1320 0.852
2, £ TR ARAMOMOREE 8 B 230 5 R K B 5 R R O, EHAIRACH 1= 3.284 POV 0.881°*

LI WA, ARG S RGO R~ OmRHbCRnS%, « Rt B 17
(FIERR IS,
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3.2 P APk %6 HEMEESEARRLIH
Hﬁ :J:/—jdﬁ% #F *H%';H‘/Fiﬁi E/‘]Z: IEJ , YE:J 7@% iﬁ Table 6 Correlation between canopy interception rate
RRZEN . R TE YRGS 2L, & EE(Y  and precipitation

AKUTHF A EE R e L e HpeRA
Zhie By 1k R AR Y SR K e ek 1% < 0. 658P0 7 0.674"
Gr7elk!® BHAE M FAR YL, NI A K B2 desok nkian Rk 1% = 1.136P70 2 ~0.759 "
K SCRUE B 5 555 32 B IR T U v ) 8 A R K WA 1% = 2.432 P70 =0.697°
KON, B KRRy R e e B
T6] T A A 2 R 338 U A2 A A, I AT K BB 5 3 R B 1% < 5796 PO 0,835
TR I R SE B B R D I RTE I s ot ro = 74,704 P02 -0. 896
PRAF- S AR A8/ 5 AR 4R 2% PR F) L B0 A1 ) S AGOR T K GRIANE A 1% = 58,1046 P0-45% ~0.988

ST X PN T 75 W 6 bl 2 R T AR AR AR AR 2 BHRIRSCHR 1% = 2.720 PO % -0.755""

B AR ARMORIR IO . AR N ke RIS - dRIL R RO 19

VAT U 5 RS AL R | 25 MM 7K S B 1 2 S B SR S AR 455 8% I /N AZ A MRl 249. 79% itk
Bk i T S B o KR B X AR IS I K R 1 S 50 3 RS AK L % 6. 0
i, 357N S L) 0 2 K3 SR, 1.0 min (7).

R7T BENERERTKEN

Table 7 Storage and water capacity of forest litter

B ke ﬂ%%)ﬁ@fﬁ ﬁ?ﬁ“%%*”i E‘gk%m% ﬁ%jﬁ%ﬂ(i
Site Forest Thickness of litter Storage Maximum moisture Maximum water
/em /(t/hm?*) content/ % storage/mm
K E (G EAR VAN 3.45 4.90 268.32 1.31
Je stk e i YR AE AR 5.20 13.16 455.80 6.00
THTFAR 3.10 7.44 362.63 2.70
AL RN 3.40 8.39 377.35 3.17
2x[aul AR 2.20 9.96 249.70 2.49
Lk i P 4.10 9.35 339.60 3.18
AL L) SR NN 2.70 5.58 329.15 3.24
2 R ki bR 4.30 2.83 295.10 1.03
AN R B 3.70 3.72 313.50 2.41

3.3 HIEY R KK RE

TIEMEKEE S E R A BRSUE VIR B K& KRS R B LR s VA O, R AR
WA B - KB s S LA, DRI S R Y AR RE 1 5 IR AR B LB YIAE OC; A,
B MUK MBS MR UK SRS DI RE M BT, 2 M AR b 3K AR RE ) I
HE ., R IS RS RGBS 2RI, 3R S FLRRE R B8 FLB R 520 M AR 5 1
- g b R N G S 3R 8 IR,

AR T BRARRE V5 B B SR K IR AT e RS2 K IR I B ), 2 B T R IR AR 275 R0
2% 8 TI A, ST IX N 45 M - 458 1) 0—60cm BV & /K FETE 45. 5—247mm Z[8] , RIRMRAST ) 1 5845 5 (0—
60cm ) KT N TG s IR AE B FLBRE (0—60cm ) AT A T A ; gt )2 H kUL, R 2144
MR FE /NN 0.50 ¢/em’ 31X P R A -2 Mobkid i | 3R 2 B0 M 2 5R 5 22 10 i B o
WA FIFIAFEZ K5 s N 0—60 em )2 FEEKERE , RRME R E KR KT AT, BAEHE T
T 1) B A AR TR ACPR A 3B B K S AR X A v o & P Ll R I 2 A MR B 7K B s 202 mm, F 25
ZRRMA S RGOS LA K K AR i R B 38 o 2 IR B AR R R A G
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#=8 TEEKTEMRRIFKEE
Table 8 Soil hydro-physical characteristics and water-hold capacity

. s R onmakx weebkk O pam AT wkm o O0m
l‘jqim\ LSES Soil depth Water Saturated water —ﬂ‘ﬁﬁ&_ Total porosity Bulk density Water storage BEKR
Site Forest Non-capillary 5 Total water
/em content/ % conten/ % . /% /(g/em’) /mm
porosity/ % storage/ mm
EN ST ] AR A 0—10 70.24 140. 24 29.70 69.35 0.50 35.12 202.3
10—20 27.60 49.03 27.56 56.97 1.25 34.5
20—60 20. 60 29.53 24.63 47.24 1.61 132.68
demtul B R A 0—20 19.26 61.92 16.25 70.00 0.78 19.78 64.7
20—60 14.25 43.30 8.5 62.31 0.98 44.92
it IR VA N 0—20 27.41 42.70 14.06 60.00 1.04 18.82 79. 42
20—60 19.11 38.34 10.3 54.23 1.19 60.6
ARSI 0—20 11.66 39.58 12.39 65.00 0.91 11.78 45.5
20—60 9.05 36.17 6.6 56.92 1.12 33.72
2l AR 0—20 31.87 60.93 15.5 62.14 1.23 78.4 246.96
20—60 33.99 53.99 8.2 56.22 1.24 168. 56
2 ] TP 0—20 31.47 56.37 13.30 57.8 1.18 74.26 229.22
20—60 29.57 55.23 8.67 56. 62 1.31 154.96
S Lk T R AAAR 0—20 8.91 41.82 22.72 39.05 1.60 28.52 94.52
20—60 10.58 39.46 17.25 35.17 1.56 66.0
22 AUH S i Ak 0—20 25.68 54.83 35.81 55.05 1.11 57.0 136. 68
20—60 14.03 47.15 33.56 50.51 1.42 79.68
B RETR TR 0—20 16.21 51.64 27.90 40.75 1.24 40.2 114.72
20—60 14.44 46.09 16.54 33.49 1.29 74.52

3.4 RFEZRMA SR GE K AE

MR AR ph M S0 K A SR A 2 A, AR RO, R AR IR K 23 I BE T
FAMAES RG B BIRKBE T B 2 BT BCE . 3R 9 Al A, WF5E XN 2% AR MR AR S R L0255 I 1 BE ) 7
49.6—252 mm Z[8], i TR AE LRSI RE WA Pr2e 5, AR, I AT I 25 MR 9 2545 1419
AE I BR 2 AR 99. 7 mm , HARHYARAE 100 mm LI _E, Forb g i bR R TR S AR 25345 835 BE A0 A EL#R
1R 5 AL T AT A L BTt 1Y) 3 Al AYZR-G 135 BE AR AE 100 mm LR s AR 9 o m] DI AR B Rk i 3=
A PE LI R SRS TR T 90% LA b, b RGBT o5 B LU AR B 10% 5 FUOR A A 95 i 2 11
PATY, 200 1—6mm , R BT 1T BE TR BC55 , B0 3 mm DAY SR - 8 A 30115 BE 1 32 1 T ARARAG AR
HI, AR BAF AR B B T, L3 IR 15 e A nl e B R B i & #51

£9 BESREBNOBKES

Table 9 Total water storage capacity of forest ecosystems

AWK FEDR 60cm LI

= . ey b o4 e po M B R
- e g ZJE iz KR KfPkE BrkE
il A, Moy . . N . ) . . Total forest
-, Latitude Longitude Elevation Canopy ~ Maximun water  Total soil .
Site Forest . . water-hold capacity
/(°) /(°) /m interception storage of forest water-hold ,
/mm litter/mm  capacity/mm i
=i [ LY EAR NN 42.40 128.08 784 2.02 1.31 202. 30 205.63
bl T I i R A AR 39.95 115.40 1264 1.17 6.00 64.70 71.87
i AR 39.95 115.42 1253 0.88 2.70 79.42 83.00
TEIFFAMR 39.95 115.42 1256 0.90 3.17 45.50 49.57
25 [fl V2N 26.85 109. 60 520 2.11 2.49 246.96 251.56
B SRR AR 26.83 109. 60 358 1.97 3.18 229.22 234.37
S L 3 Y=Y /NN 23.17 112.53 100 1.98 3.24 94.52 99.74
B es U 23.17 112.53 290 2.49 1.03 136.68 140.2
- RER AR 23.17 112.53 200 2.58 2.41 114.72 119.71
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R K TR 2 D RS 46 AR S R GG I MR 2 A TE D)2 RN 582 R B oK > DO A sk
- HEK AR RN FE ML T K TR B T BE 0 AR AR B R/ IR R AR A S R G K R TR 7R
DIREM R FE A BURAEN . B TS5, AN FBRMAE S RGUK IR T REA R K E S, RFRE
WY, AR T [ 25 A A3 A A P A W 38 ) TE AR DG DG R | TTMRRE A P AT b 38 e PRI DG G 3R, 3R W)
MRS A B et RV A B SR T RIS I 1) P Rk S AU 3, ] st A6 T BRAMOMR T R IS A B, A o 19 5 i A
XTI

ARG, B 1 Lk [ LD RA AR R B R T AR T AR I R B o ) R AR K Y 52. 4% (15, 9% FlI
31. 7% ;e T3 B L0 A PR BR R 241 28. 929% ), IR i T R e VT K [ SRR X R i 21 P AROMR el 4 7
R2T% 2 W IR & R AR MO IR B RN T 14% —27% " | ASBFFE b 500k i 7 - R TR S8 pobk ot
B2 19.05% JMFAMK 14.29% , T& AR 14. 69 % ; V& I i TR S MR 1 46 BA 232 I Wb o8 TP AR 7 A
G 53t i e 30 v R e N Ban R S N AT S 4 TR R VS B0 o VY 1 N 7 N/ s o i 2 B2 LA R £
16 B X, FEAR T BERZE 0. 7—0. 9 MIZRME T, S HIAZ ARMAR B R P AHE N 14.64% ) IR HEIN A 9. 6% 17
SEMAETT A 3% P VTP TR 10.35% 270 A58 i mE 23 1Rk 22. 18 % ; Lk el - kil B 4 37 4t
X, o) AR 0 g e bR R AR RY 2 BRI 235 4 2 300 D 00 1 ey M 2 S T L A8 2 I 2 IR 4
M AR B R B B 2 5 R R 15.8% 8 TR LI N 16% —17.5% ', 45 2 1l A SRAE AP X
F11.76% 2 TV IEIE 9.95% ) WT R B AN 22.529% ) ARSI 19.95% 1 ASBIFST ) FE 4 IR 4k
i - MROMOREAR B2 28R 20. 7% ] PR 25 A R LS 3 il I MOMORE B R 2R 22 AR K, J2& B TR R b X A2 M 4%
1 IR R 2 B M BV 2540 el J2 45 44 B T FRR B 1 22 S0 e . ) AR M ST A il DX R B LU AR
Tz — Hom R BRI KSR IE 2 R R & D RIS % TR sk R A 55. 4% P
JUPEEIL 15.34% ) R 42111 27.28% AR ST T AR S I 1L S R AR MROMORETR BE SRR 15, 449% 5 R4S
Ih AN OO K B 2% 2 S 1 2 [) e DX 1 2 IR 0 ol It MOMORE B B 28 R 19. 48 % |, B RATR AS MROMGRE K B %k
20. 15% , F15 FEANMOMRGEE AR B2 A LUBS AT 22 57, =38 (R A 1 DX ) by AR, MR 2540 A2 2 R B Y 22 5% o
JEEERAS R LA R B B 25 S il MO AR B R I 2 R R R R

BARRAR A T3 AN AR TR AR I KD T LR TR e 2548 5 el A T RE MO 25 F AR R], AR R
AR AL 30 S it s/ L R TR R 15. 9% W 3 T UK AR X [ 6. 3% 1| ix s 22 5
A RE FEIE T AR A5 B S [ TR 22 S BT AL 5 v i R SR SR TR AR T A ARG I R 4 Sk
2.0% 1.5% 1.9% , ¥ P45 FRARZE I () T SR 23T 5 1T 7 B S 35 L0 A TR AR T 36 1. 36% 1), A bR
AT 0. 63% ') KT A 55T 3 [ B Z K2 TR0 130 3 5% 5 90 1 2 [ il A2 AC RT3 6 ol ik A 4 = T 3R 43
2.2% F14.0% ,WFFE XAZ AR 55 M8 30 T St R bR 1 2 o T899 1L sty 28 XU ¢ ) P b, 5 R A A
EF IR A TR0 58 5.9% (1. 6% 5. 6% , 1 T 24544 12 2 B AR I 3 Fh AR AR AL )+ 3 K 22
S0 5 55 AR DX H b R RS R A T O R Y 22 SR AR W AR M XA AR TR 3. 6% ), BATHCH
6.8% ) ik Hu 22 F] g FEE TR A5 8 RE LA B RN 22 5 AR TR

PP KR K i S 1 PR P IR B R K BE T B R/, — e IV 1 78 BR R R il ey | LA PR %
IKIBE T SRR K o K 1 L R I ZEAA AR 7 0 05 KA 7K 268. 32% IR T2 b IX 25 AR AR AL I V& W R /K o7
HIH 296. 17% 2 FEATTE A, B i 1L 20 XURS S I I MR V5 W e K FE 7K 2 1,03 mm A, LAY FRpR 2 700 1
TEI KRR K 205 TR 20K 1. 31 mm ; U IR AU T% AR AR IR V5 9 3 Rl e KRk = 4 I
FHAUTMAMIAE Y Z R 19. 88 v/hm™ ™) K H /KR 3,63 mm'™™  ABILE M IAMIA S B U 51.3 v
hm® ) e RFFKE 9. 13 mm™ 5 R4 HIMIE T 7 B S 8 10 AR MR V5 08 LU 24,69 v/hn™ ) H K HE/K B
7.8 mm'®  FEMAMKIAVE Y E LR 24. 23 v/h™® S RFFK R 10.0 mm' 5 WG HLIX | B SR MOS0 &
Bl B RRKE S AEA T 4. 15—24.60 v/hm®?) 2.33—5.47 mm > Z[0]  AHF ST 23 [R5 55 S 5 0 AR 0 7
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PE R KRR 9.35 t/hm* 3. 18 mm , 7E_IRVEFE 2 N ; 2 RIS A2 AR P& FUE e KRRk
A 9.96 t/hm® 2. 49 mm , 78 HHT 1L KA AR 7 908 Bl e REEK i 1. 20—15. 861/hm™ ! 0. 4—
4.09 mm" S Z P 5 W B 31X TG R R MR TR V5 B B B R REOK A BIE A T 3. 51—25. 47 vhm®? |
1.27—5. 12 mm"> Z 8] A G L3 2 AP IE W B B e KRR 41508 5. 58 ¢/hm® 3. 24 mm, IRFE
R IRVEFE 2 P I Ll R R A AR P50 AR 3. 72 vh IR T b X R TR A8 AR TR 7 ) S TR R
7.70—26.21 v/hm* ! {8R/IME, B RAF/K R 2. 41 mm 7E %M X %K 28300 B R 3R /K R 2. 3—7. 64 mm ™
Z P 3 A [ A AR AR A AN ] b DX SRS [ BRARIS BU A (] — b DM PN 8 Y 0 e R R | e KRk i 2 S B
b 1) S R P R 2 < 45 R AR B P T ) o0 il R RS AN — BRI 25 57 10 3 45 MR R i AN W]

PR R AR 28 R G R K IR ) 32 247 o AR T 2%, AR AR A0 B K BE 71 5 1 3 2 IR Ol 25 D) Al
Ko MHFRIX 0—60 cm TIEEIKETE 45. 5—247 mm Z[H)ZE 5 ; @ M LIAAHK 0—60 em HIERFK IS5 202mm,
0—60 cm “FHEFLBRIE R 57. 9% , il A Hiu X [ 21 A8 MO 28 BREE A T 49. 7% —64. 2% ' Z ], S35
56.5% ", ASHWFFTRE I LIAAK 0—60 em .23 BB 7E VI Bl =2 PN EL I TS 208 5 SR AR 7% R AR | 5 B2 A
MR AZARBRES RN TAREN T2 AR, 0—60 em HIEEI K EAKIR A :79. 42 45.5 94,52 246. 96 mm; & 1
CLRAMR T I A TR SR bR | 2 XU S i bR R TR S ARl AR AR R AR IR A= K ,0—60em + 38
MK AR R :202.3 64,7 .229.22 136.68 . 114.72 mm, KRIAMIK T+ 0—60 cm BI/KEE 38T AT
M O—60 em HIELINIKEE S, EZIEH T R FEZ IR BN, - Je2s B BE 3K, LI K 5 T A
AR K

AT 4 DRI FRARA 28 FR G0 r BTl 1 DR AR 28 R e /K IR SR D g o AR T b B AR 4
FhAS [ SABEHE (R AR 25 R GK IR IR IhRE . I 1 AN o mI Bt atal, o & uli Ak KBRS IR R &
¥ 7R Sk A ) g S R T A AR AE S R G S K R IR AE At g R B 2 Rl Y &
M RGN K i 485,93 mm B &5 T R R 0 i) L1 o 2% AR A 28 R G0 /K i 359. 65 mm; £&
MR RA TR D RERR 322232 K SRR R I 41, 3852 B AR R ZRMCE R AR 4 MR A B 55 2 Fh R R 27
AAEH . AR BRI Ll 52 2 KU s, B 2B S, & BT 2 KRR, IR = AE 78 R
R R K& XTI A R AR S RS R R KBNS M S R G0 B m Rk RE T Bl 22 28 1k
Mz
5 it

(1) AR BRARA: S R GE 22 18] MO A BE AP AR BRI 3, - Y (E A T 71, 2—245 mm Z[H], 722 55 RECH
2.1%—37.0% , ML EA Z - A9 KUK < [ LERA RS A2 AR PR > 5 % i b > At ) T 58 M > 28 XU %
I > P I ) TR S bR S T AR S 7 A MRS THFA R ; (2) £ bk A 25 2 G 2 B bRt I ) T 1) 25 AR i 22 S
BREB AT 2.83—13. 16 v/hm® Z ] MR HLJH 3 907 5 i AR IR Sy « 28 U 2 ] bR > - ) VR S8 P> ]
2T AR > I FEFA RS THAA AR > V5 T FA MR > i S R I MR > A2 AR > T 1 5 TR SRR, MR U 7% W B 7 = i 22 /0 S
AL IR ER TP 2R ) ARIFEMAERRERM T HEEKER B E,0—60 cm 11
KN 45, 5—247 mm , PR b DCRROPR 1 458 75 7K sy T [ 00 I O iy b DR AR IR K 5 (4) ARMAE S &
LB KT RERE K Bl B AR R T AR T, A2 ARG BB K B i, R 252 mm, S B K SR AR ) I8 A AR 1)
5.07 5, MOEKFEEEPETFER, 5 REKRE 0% LI E, R EREYEE KR, 45 8% , HHEZ#
BEK A, 5 2% 2247 5 (5) FRMOK TR SR T RE 2532 /K VSR R, (EASHIFS v B 4530 AR MR A i A7)
FRMA S R G /K A F7 D REZE /K AR B T 18 BH (B A A | AN DR 2 1 DX 98 T | 2 A ) 98 T 0 5 %
MREIK PRI SR — B 220 2 2 S 255 TR i A
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