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TR 10.74 vhm® | KM 200 A5 2 IR A R TS B KR KR 183.76% ,206.31%F1 197.62% , A 43 fift-5 243
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Abstract: The Three Gorges Reservoir area is the largest strategic reserve of fresh water resources in China, and its
ecological location is extremely important in the Yangtze River region. Therefore, it is very necessary and crucial to build
the protection forest system with water conservation as the main function in the Three Gorges Reservoir area. Masson pine
forest is the most important forest type in the protection forest system of the Three Gorges Reservoir area. However, the eco-

hydrological effects of natural secondary forest of Masson pine with more complex structure was not studied enough in the
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past, which led to a limitation to the complete understanding and the accurate evaluation of the water conservation service of
the forests of the Three Gorges Reservoir area. Therefore, the hydrological effects of all functional layers (forest canopy
layer, undergrowth herbaceous layer, humus layer and soil layer) of the natural secondary forests of Masson pine were
systematically studied at Tieshanping of Chongqing, based on the field positioning observation and laboratory measurement.
The results showed that; (1) the throughfall, stemflow and interception of Masson pine forests accounted for 84.66%
0.26% and 15.07% of total precipitation (1972.39 mm) in 2010 and 2011, respectively, and all presented a significantly
positive relation (P< 0.01) with the rainfall depth of individual rainfall events. The stemflow began to appear only when
rainfall was more than 5 mm. The rainfall interception increased gradually with rising rainfall depth to its maximum value of
about 6 mm. (2) The aboveground biomass of the undergrowth herbaceous was 1.32 t/hm’. The water amount absorbed by
the herbaceous increased logarithmically with soaking time (P<0.01) until to its maximum value of 0.61 mm. (3) The
humus layer amounted to 10.74 t/hm’. The ratios of the maximum water-holding capacity of the un-decomposed humus,
half-decomposed humus, and mixture of un-decomposed and half-decomposed humus were 183.76%, 206.31% and
197.62% , respectively. The maximum water-holding capacity of both the un-decomposed and half-decomposed humus layer
was 1.44 mm. (4) The saturated water-holding capacity of the soil layer (0—80 c¢cm) was 334.75 mm, in which the non-
capillary water-holding capacity was 49.08 mm (14.66% ). In summary, all functional layers of the natural secondary forests
of Masson pine in the studied site present an obvious service of rainfall interception and water storage, and especially the
service of the soil layer is the highest. The result of this study can provide an important basis for the simulation and

evaluation of the water conservation service of the forests in the Three Gorges Reservoir area.

Key Words: rainfall redistribution; rainfall interception and water-holding capacity; forest canopy; herbaceous layer;

humus layer; forest soil layer; Masson pine forest
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AR TEE R 2038 T AN T AR TS Rk | 30K SO 3 T S5 A T R g ) U TR A
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massoniana ) {F: T [ 77 LL1 i Fr A& = S5 MR Ao 1 S S A0 o, 2 bl 2 XI5 47 PR AR % v T AR e DA T g
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1 AREXWREARFTE

L1 AR5 XA

WX AL T HPRITTTAL X R 1L B (29°38'N, 106°41E) |, J& M AR J i Ui , 22 47 F- K K 32 1100
mm , TR 18 °C o R DU )1 2R P A7 08 A 3, v 378 57 0 I 7R 242—584 m, 3 B A8 5 5 I AR 5°—
30°, ERINFFARIEA BRARIIAR 1200 hm® , BRAREL 355 515 90% DL I, 2R 20 HiE4D 50,60 4R ARM B
WG 2 BARTRIE LN B AN R AE AR, MR 2R, EZULS A N E, A D& R ( Cinnamomum
camphora) ffi K ( Phoebe zhennan) ; T K2 FZAH KAf (Schima superba) ¥t 9 ( Elaeocarpus sylvestris) & 1T
( Phyllostachys heterocycla) 2K ( Cuninhama lanceolata) \EHi ( Mallotus barbatus) . FAKK ( Quercus fabric) 55 ; &
A2 VKT EE ( Dicranopteris linearis) J 3, FLARBFFE M5 A7 F IR 0.27 km® BAR A el /i3, 3 4= e DIAD A
FRE ML s T S B R R 0 RO RS - JRE 50—80 em,
1.2 W5
121 HEbE

TERRINFEARIG AR /Nt e UM X AT 1 3 A L5 R A MR LA 1l | 5 EEAA RIS S 7E 62 4E A AT,
T ARA ML ( Elaeocarpus sylvestris) 12K ( Cuninhama lanceolata) . EH  ( Mallotus barbatus) M A ( Loropetalum
chinense ) 55 , AN W) VAR T2 ( Dicranopteris linearis) i 3, A% A 30 mx30 m , Ff 1A 45 HLARURE H JEACE 0 Al
BAKR (£,

R1 DEMWEBIRMEARR

Table 1 Basic information of sample plots for Masson pine forests

W MR CERNE Pl e bk B et B ia)

Density/ Canopy Mean Mean Soil types Altitude/m Slope Slope Slope

AR

Forest types

(B/ hmz) density height/m DBH/cm gradient/ (°) position aspect
o \
E&%MF 900 0.85 15.37 16.61 1 # 3 532 10 g PaREYE
Masson pine forest
o \
E&%m)k. 675 0.65 13.61 16.44 1L b B 3 540 15 il [k |73
Masson pine forest
ENESTN
LRAH 400 0.60 18.07 24.39 BN e 553 6 g e

Masson pine forest

DBH ;g f% Diameter at breast high

1.2.2  MGEE)Z K SCREAE &
2010 4F 1 H—2011 4F 12 A, 7F 5 R AARAS BLRIRE b ] et B HLAT 5 16 AN FR AR ( AR 20 em) |, BRIREE
T 00 2 2 3 W o, BCHA(EAE R S AR 2 TR o, [WIER , 76 4 LA RE il N AR 5 RAMR KN A, —
IR PEARENER 14 AR DA, T gL T A SRR A MK 5 2%, T2 S R AA BARR T i, S R AAAK
ST E R A (D) TR,
NS - M,
5= 2 A 10° ()
KA, S N L EMMA AT H R (mm) , N WTARHEL, S, WA | G SRR EER T (ml) , MRS § FR 2%
AR ARREL, A I FEHBTET R (m?)
FIFHARSN 25 b 58 1Y 1 84 3 ( WeatherHawk232) 10 5% YR FE R 1, T R MABK A MRORE 8 7 1 i o A =X
(2)iHEE3,

1 =P-T-S (2)
K, 1A S BRI MOEE R 2 (mm) , P I ARIMR B & (mm) , T AR ZE B (mm) |, S 4 5 AR

THE(mm) .,

http ; //www.ecologica.cn



16 ] EERN A TEIRER LT B RN R IR U A MR R AR5 I KRR AR 6545

1.2.3 RPN L KOK SCRAE I &2

FERRAIh R AN AR IR ]I BEALAT 3 3 1> 2 mx2 m RAFEYIFEJ7, >R FIBGR A DN 2 A Y A=)
T RN K I R B AR ) 1 7K SCHEAE , B BEALFR B — 2 B 2 1 s AR RE & (6 R ) R A I 7K
HE, M BITEIRKES 051 2 4 .6 .8 (12 h 124 h IHFRER B R PR B I R # B BT K K 1k, 985 # H:
16 8SCHFE LT A FE I AR, FEARE AN [R] s 8] (9 92 /K i i 5 0 1 AR o 1) 2 BV Ry R AR AR ) 7K
i, HOG T Y LA B B AR 4K 38 AR AR b B AR ) i s AR R AR ) 2 0 K RE
1.2.4  HhiEHWAE i KoK SCRAEI 2

FERRA T R AN ARIL UL P BEMLAT 152 3 4 1 mx 1 m AVEWIRETT , 1 58 AR RO A & W0 R oy 2 1
IHRIZFE i 2R ARG 43 2 W 0 S50 25 N, 76 85°C HUR HhBL =+ J5 I SE A& i 0 i, SRR
AR 5 Al 7 ) B 7K SCRRAE | BB HET RO RG 5 W0 o0 Ao 200 R O i 5 2 00 IR A (TR A HL AR i A 1
i Ve ) 2E B IR A 45 SR AR A ) 3 Rl b 3 A3 SRR E— L A TS R A LA M 1 mm 1Y 25 emx30 em (3§ 20
emx30 cm) R AN, FEAPALEE 6 DN EEEAEA(RY, 2t 18 MR IR4S) ,SRJFIRIK 48 h 5 B #E B RIS 5 4
AN A Ik PR, A B A AT o 2 A RIRG 9 W o KA K i, e R R/ i 5 T o LU B B R Re K
TR AR H AL VR W B T SRR MG T 2 ) B KK R T
1.2.5  EHOKSCRREN &

K FHFR T30 52 ek SCHRFAE , 4351 F 2010 4F 10 A 2011 4F 10 H 7E44 5 AR HLEIRE b e 21 0 e 1
B T2 80 em B HIEHITH (1 mx1 m) & L2 ARIK 80 em WHZ B ILE SR F AT R 200 em’ 11
FRJTH 0—10 ,10—20 ,20—30 ,30—40 .40—50 ,50—60 cm R B/ 2 BUFR +- 88, )2 3 AN E A, I E 4%
2 FLBRRE AR K i, — 2 2R N 0 Rk mat A (3) L (4) F(S) AR E]

W, =1000P.h (3)
W _=1000P, h (4)
W, = 1000P, h (5)

A, w, W A WA A IR K & (mm) | 3B IV A (mm) AT K & (mm) P, P, AT P,
I3 BE LB (%) AEBE LB (%) FLEALBRE (%) sh 8 L2 HE (m) .
1.2.6 HdEabag

K Excel2019 FAESEHRE AT AL B S 2 &, FIFH SPSS 23.0 4 h k4T 5 R AN E 2 /K SCERAE 5 YR [ 1
R AAR YR K RRE 5 R K B (] B REAS EE 09 (0105 7 BRGNS IRL R 9 0 20 43 7K SCRAAIE () B R 36 07 22 43 B
(one—way ANOVA) } LSD #5521 2 55 48 L8 34T

2 H#R

2.1 SRMGE)ZIK SCRHIE

AF 5 30 ) UL 21 A5 B R AR 84 b, BRIT R E 3K 1972.39 mm, YR RN & fie /MY 2 mm, fie K ik 122
mm , FA RN 23.48 mm, MFHHEZORE (£ 2) ,<30 mm KA 59 37, & BRI 66.67% ,
1M 80—90 mm F1>90 mm B4 FA 1 3% ;<30 mm AIFERT 4 683.39 mm X 4 Bt [ & 34.58% .
BRI DX R R R B A <30 mm 928 3 fHRE RN &2 LA>30 mm B 32,

WFFEIIR] , L AR 235 WG 1669.81 mm , T3t 5.19 mm , MROREHEES Bt 297.31 mm , 73531 i R Y
A 84.66% .0.26% 1 15.07%

P L T AT, D R M MR 25 25 TR Sk B R I8 R o 3 R IS K, 3 4t I 3 e 6 &R (R? =0.9887,P<0.01 ,n =
84) o LhREHAMEEF W 2R DI A Y R4 T 14 R S AR e 3 K, mT I BRI (v = 11.332In(x) +45.513,R* =
0.4302,P<0.01,y HEEHEME x JRER T, n=84) . MWEFE/NT 15 mm W], 5555 5 2 B 70 R B4k
TPRHIE A R BT AT 15 mm B, 27325 T 258 B O o T et 3 R 22 38 K JRAE 92% A Al TAaE o
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Table 2 Hydrological characteristics of canopy of Masson pine forests in different rainfall classes
Th 2% . - N e - TH® o b o1 %
it N W ik GBI AR Tk a fip ki
Rainfall T Rainfall/ Throuchfall/ Throughfall Stemflow/ Stem flow Int on/ Interception
me; 11 mm ¢ e mm >Im! mm nterc 1 mm
range/ mm ° ama ougtia ratio/ % emow ratio/ % ereepho ratio/ %
<10 29 143.39 92.22 64.31 0.05 0.04 51.12 35.65
10—20 20 289 225.82 78.14 0.37 0.13 62.82 21.74
20—30 10 251 213.17 84.93 0.47 0.19 37.36 14.88
30—40 7 252 229.95 91.25 0.77 0.31 21.27 8.44
40—50 8 349 303.03 86.83 0.90 0.26 45.07 12.91
50—60 4 208 183.19 88.07 0.60 0.29 24.21 11.64
60—70 2 127 111.90 88.11 0.43 0.34 14.59 11.49
70—80 2 145 121.23 83.61 0.57 0.39 23.20 16.00
80—90 1 86 80.10 93.14 0.45 0.52 5.45 6.34
>90 1 122 109.21 89.52 0.57 0.47 12.22 10.01
A7t Total 84 1972.39 1669.81 84.66 5.19 0.26 297.31 15.07
120 - 120 1
g 2
£ E
E 80 5
5 =
2 2
£ E B
3=0.906x - 1.3939 & y=11.332In(x) + 45.513
@ 4 R2=0.9887 A0k R2= 04302
2 P<0.01 E b P<001
# & o
R ESS
0 o : , 0 : ; )
0 100 150 0 50 100 150
09 r 0.6
: 3 o
3 $=3X1075x2+0.002x - 0.0122 F o o ¢
S 06 R?=0.9468 % g 0471 R T &
= P<0.01 =
5} g
1 03 s 02¢ $°%8 3=0.1073In(x) - 0.1331
& o R2=0.7148
H P<0.01
0 X ) O 1 1 )
0 100 150 0 50 100 150
20 r 90 r
y=1.7051In(x) -1.0316 x o> y=-11.44In(x) + 54.621
g R2=0.3702 S 3 R*=0.4344
E 15k P<0.01 E <§>° P<0.01
=9 2 60k
S ° 5§ B
3] 2
e 101 © ‘QE) O
- =
8 E‘Q 30
= =
i 2
" £
) 0 )
150 150
KB Rainfall/mm

El1 DEBRKEKHESREMENX R

Fig.1 Relations between hydrological characteristics of canopy of Masson pine forests and rainfall depth of individual rainfall events
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A 1 AT AT, S RS ARIY T AT R  RBR N BE AR OC R (P<0.01) o IR FER A
F 5 mm I, S RAAKA T LE T00; SR BT T 12 mm B, T 3 T2 B Y I T 2 85 I T 0 2 e e 3 K
YRR /T 50 mm B Th EEAABRE) 90 5 B K A T 1 AT PR TG A 5 2 YR B R B KT S0 mm B, TR
SR YR 54 W HE IS0 BN, IEAE 0.4% A2 AT AR E

I RN MEE T BA 1 1 R R YR R TR 1) 56 R B R U BB R B L A i (P<0.01, BT 1), E AR E R B3
ot B VR A TR R T, S R B R R /N T 20 mm B bR GeE A A O A T R 9 R A DR 5 =2 o
AN, e Ja M FRUETE 6 mm A4 Sh R Wb et A B A D) e vk 826 T S 184 KT — ARG MRS, 2 IR B A
/NT 12 mm I ARG BA 25 Bl U 3 T S M PR 80/ ) 5 2 5 et /) | IR AE R T B3R 31 60 mm s T AR
FE(T% AT o
2.2 FAHEYZEK SRR

H P 2 AT, T R AR AR T B AR AR ) 5 7K 3R B IS K T SE KT 8 R, e B LA SUR B (R =
0.9801,P<0.01,n=9), FEIZ/KHT 4 h W, FE/KFBER KB [E] GE K A3 ALt , 2 )5 BB, I 450% 7247
BTRE, VIR, DR T A Y L AR P38 1.32 vhm® . 456 & 2 LA I A Y REK
(7K 24 h ) BE [ BT 8 AL AY LR L SR (y=4.5978x,R? =0.9764 ,P<0.01 ,y /KR x HHATE n=
6) , AT AR K 24 h B 5 AN FEAKEY) JZ B HEK &= R 0.61 mm,

—
W
d

600 [

y=4.5978x
R?=0.9764 o
P <001

—
(=]
T

400

y=0.562In(x) + 2.6926
R*=0.9801

Tk
Water-holding capacity/kg

7k % Moistrue content/%

200 1 P<0.01 0
O 1 1 1 1 ) 0 I I 5
0 5 10 15 20 25 0 0.1 0.2 0.3
127K I ] Tmmerse time/h HACH & Herbaceous weight/kg

B2 MTEXAEEUFKHISRANE ERXEENXR
Fig.2 Relations between water-holding characteristics of undergrowth herbaceous and the soaking time and the dry weight of herbaceous

for Masson pine forests

2.3 AhIEYIE K SCRHE

Hi72 3 A %1,2010—2011 4F 1 AR ARSI A7 T2 10.74 vhm? b RAMRE R AMRIZAE
IR ERE K 2.021.37 . 1.84 em, FX4E RN 3.10 .4.18 .3.46 v/hm?, 43 5] i A 78 ) s - 742 14 28.
86% .38.929%#l1 32.22% |,

x3 DEMMEEHTCEFE

Table 3 Humus amount in Masson pine forests

RO PO )2

Undecomposed layer Half-decomposed layer Decomposed layer At

fitt i it fift Total/

S =i =45
. JHE Amount/ % . FHE Amount/ % . JHE Amount/ % (/hm?)
Thickness/cm ) Thickness/cm N Thickness/cm )

(t/hm*) (t/hm*®) (t/hm*)

2.02 3.10 28.86 1.37 4.18 38.92 1.84 3.46 32.22 10.74

HIZE 4 W1, B R AAMROR 20 Mt 21 23 il LR 0 fifk 5 2 20 Al 3R 5 i 9% 0 ) e R 5 2K 3800 5310 O 183.76%
206.31% .197.62% , Z5 RIS AR (35 3) , Wl IS AR M IZ EMRZ RS 20 il E AT )
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F e KK 40 3M 5,70 .8.62 ,14.39 t/hm’*, e KFF/KAE J143-51 0.57 .0.86 . 1.44 mm (% 4) , LH Z50H1 K
LSD £ B4 LG I8 2 W, AR [R) A BESS A V& W04 K AR AES2 M AN B 5 ( P>0.05) |, 1EL A 3 i i 9% 400 1242 4 it A
EY K FFIE £ 7 B35 (P<0.05)

R4 DEBMEZEYFKEHE

Table 4 Water-holding characteristics of humus for Masson pine forests

+P Rkt LSNP
Witk ik . . N
. Water-holding capacity/ Water-holding
Humus Moisture content/ % R
(/hm?) capacity/ mm
AS1f# Undecomposed 183.76 5.70 0.57
03 Half decomposed 206.31 8.62 0.86
-/ N 3
ARG 197.62 14.39 .44

Undecomposed mixed with half decomposed

2.4  TEEFEKSURHE

o R, D R AR R R 4 2 IR M3 K, B 0—10 em 19 1.24 ¢/cm’ 5 5] 70—80 cm Y 1.65 g/
em’,0—80 cm MY TIEAHEF-H 0 1.56 g/em’ (K 5) , TIEHFARFERI /K 1 0] B -+ 2 R s/, 0—80 em 11
TR ARRK R A RKCR AN B REK R 5 58 27.42% 23.20% F1 22.23% , 1 S A K & F T B K
LT 2 BRI K BE AR K EERE T, S AT, 0—80 em Y L HEIRANIETK A 334.75 mm, i BY
K A E) 49.08 mm , AT /K& 14.66%

R5 DEMMIERKHIE

Table 5 Soil hydrological characteristics for Masson pine forests

e E WAFEKAR BERKE A KR WK i BRI &
+ R B Soil bulk Saturated Capillary HH [A] 457K % Saturated Capillary Non-capillary
Soil depth/em density/ water water Field capacity/% water-holding  water-holding water-holding

(g/cm®) content/ % content/ % capacity/mm  capacity/mm capacity/mm
0—10 1.24£0.13 42.63x10.64  30.60%7.75 29.12+7.82 51.83+6.82 37.33+7.05 14.50+4.66
10—20 1.56+0.10 27.1124.22 22.21+3.22 21.18+3.02 41.83+3.98 34.33+3.37 7.50+2.72
20—30 1.62+0.08 24.59+3.38 21.60+3.44 20.77+3.50 39.50+3.52 34.67+4.12 4.83+2.09
30—40 1.59+0.03 25.33£1.22 21.89+2.40 20.90+2.48 40.33+1.33 34.83+3.42 5.50+2.19
40—50 1.62+0.08 24.81+3.08 21.92+3.00 21.10+2.92 40.00+3.13 35.33+3.27 4.67+0.52
50—60 1.60+0.03 25.90+0.81 23.13£1.19 22.03+1.13 41.331.25 36.92+2.13 4.42+1.20
60—70 1.62+0.02 24.65+1.21 22.39+1.08 21.56+1.12 39.92+1.69 36.25+1.44 3.67+0.68
70—80 1.6520.02 24.32+1.00 21.89+0.69 21.16+0.94 40.00+1.54 36.00+1.00 4.000.61
0—80 1.56 27.42 23.20 22.23 334.75 285.67 49.08

3 it

PRARZE A T AL 4G B o R MRS (] B %) 1) PR 25 375 T RN et 2 A P S 15 0 % 1) ek W , AR AF 5 30 ) 1) 5 B2 e
B M 1669.81 mm, (5 KK 5 84.66% , X 53 F5 #4512 BEVT IR SO B ST 45 5 (4 B 82.3% il
82.7%) ML, 253 M i 55 UK [ TR B — M SR A R G R 1) LR v bR BRI il T 55725 Y o UK o Y
MIASIERR B, A BT IE T SR AR AR 0.906, K T 5T il B A AR (0.675) 1 F i) B ok K A5 R A A
(0.747) 1" AH/NF =R FE X B IR T BAS AR (0.927) 1 X EER NGB W 5 W R AR GRE R JREE i1 A
FEBAE ) UM AR S T AR AZ BRI G B R, e 2 9 g U i AR BN (2011 4EAE AL
1£0.92—1.83, A4 1.25) 2k,

TR AR S RGPS R A KA 25 AR, (0T 0 3 eI, 5 5 s 1w AR I Rt
Jr 15 R B R R AR O ARG N AR e LA B IR A R R K BE T, REFR AR R 2 I T A
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T RRARMRT AL 5.19 mm, X5 5 RAMY HOHBEAE 56 BT R — AR LT 0—5% 2 8] AR B 58 5
BT IR 0.26% , 5 30—40 4F4: B BN (0.27%) #35'2) ART 47 4528 SR A T AR (1.4%) " Fi
25 A AR (2.4%) " BT 30 AR D RRAAMKR(0.15%) 1O 3K AT RE 5 AN 5Y B R AR B RN e R
B MBS EUNG G, IEMEFRE R R, TRR S R 2 R R O G, 5 i AU
MO B IEARSG, R, T3 AP A e —A W R B, Bk 2 A B , A7 A T, AR DR
PR A T AT R B (E N 5 mm , 5 DFEE 2 BFGE 25 AT (B AR T a2 ST 450 iF g 45 5 (43391
A7 mm.8 mm) ,

WFFE 20, F0 [ AR AR DM TE L B R — RS ALTE 11.4%—36.5% 2 18], -394 21.6% , ELAT b i #k 56 4
R TR AR D AR TE R B RN 15.07% , 548452 (16.3% ) SV HIZEN (17.2%) (1)
WFFE s AT , T Tk [ ZRAR A MO B 2K AR T 25 4EE SRR AR (29%) 11 il 30—40 4E/E T
FARK(23.03%) 2 (HES T 18 4E L BAMR(10.6% ) 24| X 895 5 - IR S2 MR35 Tl J2 4 M PR AE S [ T 4%
PFERTEL,

RN FEAAE ) DL LA R A - T FEOG) 2535 SN A TR S R, 2 5RO R R i A 1) B0 T, ELRB A A58 s
HhFARGE T | 7 1 R R N A W) 2R (R BRMOK TR SR D RERT 9T R A R 2 . AR ST SR
PR B A 45 /K R VR /K S ) S T3 A, (EAETR K 24 h IR E L AR FE A (E 2) , Rk, alf
2K 24 h B B9 K RN AR R B R F KR ORISR ARG AR T A 2 e KK fE AT Ik 0.61
mm,, ZEfA: 20 S i AR R AT TR R SR AR A A o AR, T M R I N 12.3 mm SR [H]
k2.3 h IS B3 AA AR AR AR B B R AR F o 0.72 mm; YRR 5 K 46.5 mm JFZENIA] N 6.6 h I bRl
B 1 R T AR R 0.93 mim X UEBAAR T A B A R T AR R F RE I AN SRR 2 SRR O, 1832
2 I RRIE R

itk 2R B AR)2  FEFE S K IR M R AR R 1k - 842 ok 5 ) T HLA F B, [,
AR B B RTS8 4G LA B ol 28 1 24 5 0 26 A 95 A7 S L AR 1) L AR IR 1 R A M 5
i8R 10.74 v/hm® KPR #IZ 2B R IZFE )20 i 28.86% ,38.92% 1 32.22% ,iX 5 51 7541 %7
FFE 45 AT (5 R AA MR A 43 it J2 RN 22 43 J2 DR VE D0 it iR 6.32 v/hm? ), (ELIC T 5 M T FEL AR 37 5 R A8 Ak
(32.20 v/hm?*) ¥ FEPEPU I 11 D AR —AZ R— AR IR AR (64.47 v/hm®) 7 N = e g [X T R AR ARAG T A7
P (15.70 vhm?) PO AT REE ARG L FE A MR BE R/ IN B A7 A TR L 1 3 ol A A i B /K S B A1
AR A DU G 3G MivE Wi KR BE 01 A R AR AMOK SCEh e B B2 A, 1 fe KRR SR e T
B AR TE YRR AR ST . AHIFSE T BRI AR 1o R 5 2 IR A TR W 0 e KRR K R
I35R 183.76% ,206.31%F11 197.62% , 5 H B A5 X385 250" 1) T R A MRS 745 400 f A /K R AH e B, L
R ANTERE A RpitE— 2D, ANad o] DAB A A9, B AR 2 IN IR /K TRV Sl — R A faT 08 1) J vk 4 ) vz F I
TE TR DK RRAE (A 2E S50 1 R v R ] Sk G 23 USSR VR ) I 540 S 414y, I B AR S8 AR /K 0 T,
G5 A5 B I TE IR K BE A E— e w2

38 2 R AR KRR R D RE A F2 A, HLP KB AT o B AR S R G R K Y 50% LA B X
R Ao s SRS R T ) —IACh, A /N R, R TR A K AR R R K A B R 2%
il AT D EAAAK 0—80 em 2 HIEA TN 1.56 g/em’ , T IEMFI KR W F35 0K B R B T /K
w5k 334,75 .285.67 ,49.08 mm, HifE 0—40 cm 2545 DRI —FIRASMEER, Hm T 5 REM
Apk? (BHAE 0—60 cm 12 RYFEAR IR THE 35 ORI 00 5 R AA T AR AR 42 FH 0 5 R AA rh il
AR R 1 A A T AR AR | IX B ARG XK A2 BR YT A T S 2 SR Ak A
51 RS BIMR RS0 fE T HEERIZAD WEDEFRCREIA R R A X,

FEE AR, 3 RER 1L P 5 BN RARRAEMAMTEIZ AT FARZ MivgdzE | 152 (0—80 ecm) Y
& T AR B I /K B AT 3 115K 6.0,0.61 ,1.44 33475 mm, ] UL, T BEAS KSR YR AL BRAAE FH 2 1 I o A S5
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AKAEFIBLE,, BICA R IOKAE S feoit . (HLL B T AR R AR U A MR T B A2 A9 ) J2 0 1 28 )2 A9 B T
AT KA -5 LR A0 S BRI T 75 K BE b A AE —E 2285, TN B AR R AR U LE AR AR A B F
WA S IK RE S ALY 5 [ TR (A 1R R R | 3 G035 P TR 5 B8 | [ R g I 468 ) A7 5%, i 52 A4 T2 A 46
PR AERZ IR, WObK T BOAS R AR AR B i 1 AR T AR B, R, 4 S5 i T R B AR R AR U A bR A%
VR FZ A4 5 R AR5 T KA B S e PR 2R A P AN, 3 — A0 A ST 3 W A S5 IR A P R G il R 3% 9
O SC AR DLNALEE F 2 48 T A R AR U A AR A4 B R AR5 I CRRAE

4 Lt

2010—2011 4E XM 84 LA BRI Y ST FEM N 1972.39 mm, HoP BT R ECLL <30 mm (Y FE TN
R MR LAI>30 mm (RER A, S EAMMRAY 5B T i TR MO ER R A R R 84.66% 0.
26% 15.07% , 55 R R 43 ) 32 0 2 2tk | — 0 IR R ECRIXT B R BIOC &, b IR 7E IR FE M A 2] 5 mm
IF 7 A AR SRE R B I VI R R S R T B WA B A (6 mm Z247) o 2035 M T I R Sk i i i B 3
TEFHSC I BE VK B TR B 3G T 20 B 92% 0.4% A2 A7 FRaE . AT REAKEY) 03 AWl 1.32 v/hm?, H
FiK R I K s 1] 52 2 R BOR BN, e KK IA 0.61 mm, AETEWIIAE M 10.74 v/hm® , HoR 20 2F
I3 AR RS2 IR A A T D B B KA KR40 183.76% ,206.31% Fl 197.62% ; A 4 fiff 5 - 43 itk JZ Al
TR KRR K BE J13K 1.44 mm , HR I3 A3 RS I8 )0 R K FIE 22 57 3% . 0—80 em 122 Y -3 4f AN
7K &3k 334.75 mm , A B IE K 23k 49.08 mm, HIRFIETK & 14.66% ., 7 UL, 5 R AA KSR IR A MR 45 AE
JZE B T AR R KA B 2, o e DL 52K BE ) fei
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