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Abstract; Surface evapotranspiration is a main factor influencing wetland water-heat balance and a main way of water loss.
It has important significance for the reasonable determination of ecological water demand in wetlands and the effective
management of water resources. With the help of remote sensing and GIS technology, the quantitative characterization of the

phenological characteristics of the underlying surface of Zhalong wetland based on temporal NDVI data was made by using
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Landsat images of 34 scenes in 2002, 2010 and 2016. At the same time, the dynamic change information of land use/cover
in three periods of the wetland reserve was obtained accurately. The SEBAL model with good physical foundation and wide
application was selected to estimate the instantaneous evapotranspiration of the wetland. By combining with the
meteorological data of nearby hydrographic stations, the temporal expansion of evapotranspiration of the wetland was
realized. The daily, monthly and annual evapotranspiration of Zhalong wetland was obtained, and the spatio-temporal
distribution characteristics of evapotranspiration in Zhalong wetland were deeply investigated. At last, the present ecological
water demand of Zhalong wetland in three periods was quantitatively estimated from three aspects: water demand of wetland
lake bubble, water demand of plants, and water demand of biological habitat. The results indicated that the land cover types
of Zhalong wetland were mainly reed marshes, grasslands and cultivated land, among which reed marshes occupied the
absolute dominance, increased by 205.82 km® continuously from 2002 to 2016. Grassland and cultivated land decreased by
119.35 km® and 95.96 km®, respectively, indicating that Zhalong wetland ecosystem showed a recovery trend from 2002 to
2016. The annual evapotranspiration of the wetland reserve presented a roughly single-peak distribution in the three years,
which was consistent with the summer > spring > autumn > winter. The annual evapotranspiration increased significantly
from 518.87 mm in 2002 to 625.98 mm in 2016, by an increase of 20.64%. In order to meet the ecological consumption in
the wetland, the total ecological water demand of the wetland increased correspondingly from 2002 to 2016. The range of the
appropriate ecological water demand of the wetland reserve was 540 million m’—708 million m*, which could maintain the
health of the lakes, vegetation, animal and plant habitats in the wetland. The minimum ecological water demand for
maintaining the health of the core area varied from 271 million m’ to 332 million m®. With the improvement of spatial and
temporal resolution of remote sensing data, the estimation of wetland ecological water demand based on evapotranspiration
inversion will be more practical and accurate, providing effectively technical support for the formulation of scientific and

reasonable water rehydration schemes in wetland reserves.

Key Words: Zhalong wetland; SEBAL model; evapotranspiration; land use/cover; ecological water demand
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Fig.1 The location map of Zhalong wetland reserve
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Table 1 The information of Landsat series data

FRH ] R 7R BRI ] R Pl BRI ] e Pl
Time Sensor Path/row Time Sensor Path/row Time Sensor Path/row
2002-01-09 ETM+ 12027 2010-01-23 ™ 12027 2016-03-12 ETM+ 120/27
2002-02- 10 ETM+ 120/27 2010-02-08 ™ 120/27 2016-04-29 OLI 12027
2002-03- 14 ETM+ 12027 2010-03-28 ™ 120/27 2016-05-31 OLI 120/27
2002-04- 15 ETM+ 120/27 2010-04-13 ™ 120/27 2016-06-09 OLI 119727
2002-05-17 ETM+ 12027 2010-05-08 ™ 11927 2016-07-18 OLI 12027
2002-06- 18 ETM+ 120/27 2010-06-09 ™ 11927 2016-08-03 OLI 12027
2002-07-04 ETM+ 12027 2010-07-02 ™ 120/27 2016-09-20 OLI 12027
2002-08- 14 ETM+ 119/27 2010-08-12 ™ 119/27 2016-10-22 OLI 12027
2002-09- 14 ™ 120/27 2010-09-13 ™ 11927 2016-11-23 OLI 120/27
2002-10-16 ™ 120/27 2010-10-22 ™ 120/27 2016-12-09 OLI 120/27
2002-11-09 ETM+ 12027 2016-01-08 OLI 120/27
2002-12-27 ETM+ 12027 2016-02-09 OLI 12027
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Fig.2 Research technology flow chart
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T 2002—2010 4k ok 3.42 km?, BifiJ5 78 2016 47 [RS8 Jin, 5890 2 130.42 km? | #E AR A KR 1) 1]
FUTEX 14 A7 A BEARR 2 AN AR 5 FL e Mg i ) 2002 47 25 A b 18 ALY 76.88 km®, 8 AFJE 34N E 91.72 km?, 1M 5
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NDVI_May
stk = 0.169
|
1
PCA2 PCA3
et - 0.064 st = 0.037
I 1
<—014165 >-0.165 <-0.153 >—0i153
|
FR3 RS Fimi6
|—| D_. | I__
=
PCA3 NDVI Jul
[giis =loA037 etk = 0.005
1
>Oi26l SOT&59 >0AI459
T8 Hi 9 410
NDVI Jan NDVI Nov
it =0.011 Yk = 0.015
B
<- . <
<-0.011 >-0.011 <0.041 >0.041 = i
LN

L O/ __J[h_ . =

4 CART REH4> MR

Fig.4 CART decision tree classification model

2016 AFEREH TE A/ T 10.77 km®  (HEEAAR LB E ARG T 4.08 km?® |, [ FRAS AL AR XD AT X N i
Hiy TR D 2002—2016 A3 14 4[] % 25 FH b SRR K AR 34, 2002—2010 4EHE N T 4.90 km?, I FH
LE HH0.80%3E hinE] 1.03% , 1 2010—2016 4T 4 35 FH b 11 B InAR X 20 AN T 0.92 km?
3.2 FLIRIRHhZE R I S R S B
3.2.1  ZEEUR R R SR

2 B FL IR M N RG0S BE BME SR | A SO L e 1 b B 3 Y 8 SRS I R FL2EH WIOK %
oK 5 A G ) H ZE R (45 BRI e R A R AT xT L0 AR B DL R AR A, Wi 7,
RPEGETT A, & LT SEBAL A5 A [ 145 1 (4 H 28 B (-5 05 000 3 w5 S B LI {BAR 3, 35 5 i 22
RMSE 24 0.714 mm, &AW LUIE i SEBAL B ZEHIUR (-5 G0 5 SSMME 1Y A DG OC R AL, I Z (B 4
AR RP 5% 0.8087, b5 T 58K FoAK 'Y Ak 524500 R A SEBAL A7 S 38 H 28 i 2518 A, 7 BT LU
N HET SEBAL A58 2 45 B A 28 UK FE HEAAT G520k, AT LIRS $L 0 W0 b 11 AR OR3P DX 1Y) 28 0K 18 I A 3
AL
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3.2.2  ZREUR A A REIE ST

FIH SEBAL £ AU 5T 2002 4F 2010 4F A1 2016
SRR H 25Uk & LA 2016 4F R, /3 Brdl
o W ZEHIOR 1 B AE N AS AR RRAE [ 8 FNEL 9 435Il AL
Je i@t 2016 4732 F 1Y 7% 5 25 18] g3 A R A2 A 3 4k
K, ik BF, FLe R R UL AR N R ER IR
TR A3 AT 2 B PH 68 G | 29 30 R XU 4 A 2
U (12—2 H) bR U B — 4
T ARAE, IE ISR AR, TR N 2 R RS, 28 % BE
Bu5, 4ie RO, KBNS KR
Qe ) [l DX 3k b 3 25 1Y % 58 (R AF G R 2, A DX 3k 34 4
%, Hrb1 Ay h—FhZ8a0R s /N A

3 AAIREIE , vKE 18 il , Hb 32K HUE &5 W
o, A AR 49.71mm,, 4.5 AR A ALK, +
HoKarZ N 4 AFFiG, Z& 80k SRt m, H31ME R
72.50mm, SEJLAH I, B X I 28 Ak sk 8
mAh 4 A B ZEEUR A — e BN, AR R R
IR R, 5 AR 2800k SR E R, o
H{EZS 7 95. 31mm , F P HUE Dy 40—145mm X3 2Y S 2016 FHRRIRHR L HERHKE
B BT 86.94% , SMMAKRE B FARIRTHE A4 Fie.s Land cover classification map of the zhalong wetland in 2016
K MR TS A I A LR R R 2R R

RS IS
Bt Rk
. .k ik

e
F2 MRBUSRBERIE
Table 2 Verification of classification accuracy of surface cover
A B PIZS PR i b, R b A Gt
Land use/cover types Water Reed marshes  Grassland Saline soil Cropland Build land Total
FKAK Water 93 5 3 2 0 0 103
P TR Reed marshes 1 95 10 3 3 0 112
HH Grassland 0 9 70 3 4 1 87
Bt Saline soil 1 3 57 4 3 69
#kHb Cropland 0 3 5 2 68 0 78
A H Build land 0 1 2 5 1 55 64
AT Total 95 114 93 72 79 59 513
EEF’:%%TE 90.29% 84.82% 80.46% 82.61% 87.18% 85.94%
Producer’s accuracy
FEF,*%E 97.89% 83.33% 75.27% 79.16% 86.07% 93.22%
User's accuracy
P ek g
SAKG g 85.38%
Overall accuracy
K ES
appa A 0.83

Kappa coefficient

6.7.8 Alab T H 7 ok 2  fokse i, B, B IRaR 2L, S8 T MoK 7r 28 UL A F 251,
WZERUR AR, 6 H 5y HIZE R B 103.07Tmm, @ X 3225315 2 1 K B S K AR T 2510 5, TR
Mt DS A8 2 B R AR A A A A BN, 7 A A 28Uk R BIAE N OR(EL, 5 6 A AL, 7 A
Dl A R BIUR AT — 5 SN, JE R P 25 TR B AR 3t DR s ) e, ELBF B i 2 R A B 12 S A i
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R, X RS N AR/ N RO B A K ITE 4—T7 A I AR 7 db T @G BT 2, i T 32 B0l Al
BT RRGE AR AR, 8 AR Mz UL EEL 7 A By Br B RE, H ¥928 808 104.05mm, 8 A 7
TR AR X IRAZ B = (2, 28 A R e o T8 A R (B X 200 A KR LB 351X, 32 %)
RAEPWCE R DR BUR 57 A A sl Bk bR 3R e i A 4F AU B R m i 3=, 221X
ZRHCR AR B

F3 R A/ BESE

Table 3 land use/cover classification of Zhalong wetland

. 2002 4£ 2010 4 2016 4 2002—2010  2010—2016
+ R B R AR A5
Land use/cover types T/ km? whl/%  HEY km? LBl % TR/ km? et/ Mk AR km

Area Proportion Area Proportion Area Proportion Change Change

KM Water 130.83 6.02% 127.41 5.86% 130.42 6.00% -3.42 3.01
F 2T E Reed marshes 1004.27 46.18% 1077.01 49.52% 1210.09 55.64% 72.74 133.08
HHh Grassland 551.73 25.37% 497.13 22.86% 432.39 19.88% -54.60 -64.75
LB Saline soil 76.88 3.53% 91.72 4.22% 80.95 3.72% 14.85 -10.77
Bkt Cropland 393.66 18.10% 359.19 16.52% 297.70 13.69% -34.47 -61.49
A5 F ML Build land 17.46 0.80% 22.36 1.03% 23.27 1.07% 4.90 0.92

= R e H R
Bt - IR kK

6 FEEM AR/ BREENESHE

Fig.6 Spatial distribution map of land use/cover types in Zhalong wetland

9 A0y)G , SIRZRE TR, BEF B R 25 0R V5 55 R N 1B 8 U % 40 IR, 1B 9 A M Ez8 ik &N
41.74mm , S X 3B WK 2 S PR A b ] DX 3 X8k, R il 10 A P ZEBOR SRR TR, A BIE N
32.91mm, H A ZEEE Y 20—45mm 1) KI5 W S TR 90.35% (B X =B TR R R X L R
ZRACEBER A3 I, 11 AR Z8HUR stk — D REAR, A3 11.95mm, BEAORE , LB 2016 4F k21 3%
RBUR AN AR TR M ARBCL &,

SMATT I, 2016 AFFL e MR L ZE WO AR N ARy . B SR RS EE >4, B RZRHUR R, B8R
iKF) 312.58mm; HUCHF BRI, % 22 B ZEH0E 300 217.52mm F1 86.59mm ; 78 #Y i fie/ME H IR AE 4 22
TSR B0 485 R S e T FL R R ) [ R SAGARAE Fh R ZE R A L RA

FRARE S 4 3 A LR e % A 928 B0KR & A RUR RAE O i A 28k iRk (| 9) . r 9 mf
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UL,3 ARG 9 A ZE B B 2 X R T g R AR

RIEMERE B AR BEMRERZ AT 5 | y— 0600851 &

INo TEANIRIRAEDY  FL IR IR AR [R] 225 A 28 Uk i A — - \g 2 >

WAl (HAREAN R, 2002 4F 2010 4E Al 2016 4F 6—8 & =

A R BB, Fork 2002 4EFI 2016 4EHIE T A S 3

FHEBOR I, 4330 119.03mm F1 105.46mm ;2010 Ef e

4E 6 H bR IEHUE K, A 104.45mm,, 2002 4E 2010 O S, 3 4 s e 7 3 o
AFEFI 2016 4 A4 ZEHUR 5090 518.87mm (553.19mm ETS:{fi Observed values/ (mm/d)
H1625.98mm , 1] LA H $L e 1 L B9 4F 28 B 1A BT 3 E7 BT EES S IE

. B EERAEA R, KRN AVEY T K BAERS  Fig7 Comparison diagram of ET estimated value and measured
i, BEMIRZ R T XA B KSR value

3.3 AR STKENZE

R R ZE R AR S T K BN B A B SR, A o i i v B 3 (A s LR TR BT 5 AR 5
IR A T AR A T A AR, A5 B LR W b PR K S O, RIS 25 £ b BT W sh A A5 8 N 28 0k o SR i 45
J AR S KSR A S R A RUEZR Bk B, T A s A K 4—9 F L R ik K 238
B, L2002 A5 A6, LRI L 2002 4 H YR K K IR & R SR 2SR G A R IR 4,

R4 FHEEMTHEKEMZRESITR

Table 4 The average amounts of rainfall and evaporation in Zhalong wetland

A Bt
1 2 3A 4A sA  6A 7TH  8H 9A 10A 1A 12f

Month Total

F& 7K Precipitation/mm 6.52 0.37 0.09 7411 20.82 10645 7298 7334  3.81 20.04  5.94 1.37 385.85
R

7J$ﬁ‘/‘“7y:‘tﬁ= o 0.21 0.98 36.12  53.19 9477 125.63 14537 87.28 8l1.41 21.53 1.96 4.37 652.83

Water evapotranspiration/mm

PR

- 0.00 0.00 0.00 4726 82.61 105.04 12481 73.15 69.01 0.00  0.00 0.00 501.88
Reed evapotranspiration/mm

T P9 43 A 3 AL VE 2 208 A, Hh B AT SO ARSI R TR RS L ARYE IR K AR S
KR ARUAGR 4 T A B BoK R ZE UL RO, 75 B FL IR T K 2R i A= TR K A R IR 5
£S5 HARGHEEKE

Table 5 The eco-environmental water requirement for lakes and plants in Zhalong wetland

Ay it
1 H 2 1 3 H 4 H 5H 6 H 7H 8 H 9 0w 1A 124

Month Total

W K/ x10%m? £X 0 0.08 4.71 0 9.66 2.5 9.46 1.82  10.14  0.19 0 0.39 38.95

Water demand of

% 0> X
wetland lake bubble Bl X 0 0.03 1.88 0 3.87 1 3.78 0.73 4.06 0.08 0 0.16 15.59

AR S M B | P SR R K SR R A R AL IR N T R A O R R DR T
AR K R R LA 3 O R R RO L e I A AR B A A K AR RIS R AR 6 B
®6 HARMENEKER

Table 6 The eco-environmental water requirement for soils in Zhalong wetland

A Bt
Vonth 1A 2 A 3A 4 5H 6 7H 8 J 9H 0 1A 124 Total
P T K i/ x105m? £X 0.00 0.00 0.00 4746 8296 10549 12535 7347 69.30  0.00 0.00 0.00 504.03

Water demand of plants B 0.00 0.00 0.00 2419 4229 53.77  63.89 3745 3533 0.00 0.00 0.00 256.92
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Rk E/mm

ZE kB /mm

iﬁjﬁflﬁ’ii/ mm

>z

FRERE/mm

= (0—4.55 - (0—4.77 = (0—14.98 = (0—39.43

m 4.55—14.09 ™ 4.77—12.17 = 14.98—33.13 = 39.43—53.34
= 14.09—24.49 = 12.17—19.56 = 33.13—48.11 = 53.34—65.86
= 24.49—35.97 =19.56—41.74 ©148.11—59.92 965.86—78.85
= 35.97—46.59 = 41.74—104.58 = 59.92—70.81 = 78.85—91.37
= 46.59—55.05 = 104.58—237.66 = 70.81—115.29 = 0]1.37—118.28

A%ﬁﬁ’i%/ mm

&k B/ mm

R E/mm

R /mm

= 0—38.10 = 0—70.76 = 0—61.88 = (0—69.53
= 38.10—65.54 = 70.76—84.37 = 61.88—79.92 = 69.53—89.51
= 65.54—89.92 = 84.37—97.26 = 79.92—96.84 = 89.51—104.70

= 89.92—112.78
= 112.78—134.88
= [34.88—194.32

= 0—33.84

ZEHL R B/ mm

= 97.26—110.15
= 110.15—123.04
= [23.04—184.64

- (0—21.47

= 96.84—112.06

= 112.06—125.03
= 125.03—153.79

AR % &/ mm
-0 1257

©1104.70—117.48
= 117.48—132.67
= 132.67—203.80

R & B/ mm
=-0—13.17

m 33.84—37.95 m 21.47—27.48 m [2.57—42.93 m [3.17—47.21
= 37.95—41.57 = 27.48—32.56 = 42.93—83.77 =47.21—96.61
= 41.57—45.68 = 32.56—37.87 = 83.77—137.17 =96.61—161.38
= 45.68—51.72 = 37.87—44.10 = 137.17—207.33 = 161.38—219.57
= 51.72—61.64 = 44.10—58.66 = 207.33—267.02 = 219.57—279.95
0
| IS

8 2016 EHEBMEHEZETEHHE

Fig.8 Spatial distribution map of evapotranspiration in Zhalong wetland in 2016
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F TR A A W R M T K R B A A R, BT

GRS B K, LR EE M G Ry E 10 T 20E 200 20008

FHIUES AR 20 S S AR SE LS S LIRS 2 00 |

DTS 350kn? BT RLIKITTEL 1 EF o |

SRR TS, i ALURRR kR g

/ﬁﬂ/@\{ﬁiﬂfﬁ%ﬁ%ﬁﬁéﬂﬁi,ﬁl‘l’%éﬁ%ﬂ%70 B — 3‘ "‘ 5‘ ‘6 ‘7 é (‘) “0 —
HRA LA bRV 0K 2 I A 25 B4 Month

T KEHIER T K b8, 25 28 I AN BR 1 A K )

(4—9 H ) RN , PR 75 ZEFnBR FLA A 0 A R RN, AR

P FE L 0 o o A M, TR T AR LR IR bl 1 AR O XA

A% 0 IXNF 7 B 72 25 17 0 4 B 7K 20 901 A 34.48 X 10°m® A1 17.57x10°m’ , FeZ&FL i A AR 47 X 2002 4EAY
ABTKEER 54042 m® KON 27140 m’

B9 2002,2010,2016 £ A ZEHK = 2 E
Fig.9 Monthly evapotranspiration curve in 2002, 2010 and 2016

®7 HEEBMESEKE

Table 7 The eco-environmental water requirement in Zhalong wetland

A JsSaN
1 H 2 A 31 4 H 51 6 H TH 8 A 91 0 1A 124
Month Total
% ok 6 3
EPC K/ x10°m 0 0.08 471 473 92.63 107.99 1348 7529 79.44 0.2 0 0.39 540.26

Total water demand
Bty K 7K /% 10°m?

Core water demand

0 0.03 1.88  23.1 46.15 54.77 67.67 38.17  39.38 0.08 0 0.16 271.39

2 PR fLR IR A SRR X 2002 435 2 5.40 42 m® 38 B A AT KB, v DA O AR A P
L, DT 24 25 it B 1140 Y b s A P St | JE o 2 AR M AR B BRUIR 4 T 75 P AR S TR K R ok, 24 I A ST
KRN 93.3% , [RIAT, FLIE R AR DX 0 fie /AR AT 7K 2 45 W A O X A A R T 75 I AR B T K i
RIYE s 2002 4 d/ MERTKE N 2.71 {0 m’,

ZE N URN E AR R LR IR 2002 ARG AE TR KRR, ¥ DR 1956—2000 4F 2434 0 7%
RS G G HEAE IS EG AT R R BT R 2% 8 5 B0 BLSE A9 28 HOMS o, Ho - 3 ag L 1
S AR ST KRS0 5.09 42 m’ #1555 42 m?* , TASHIFGE ) FH S s ) e TRk s 2 1 49 38 1 28 10 & A
M AE ST KR, BANAE — e W22, (B INAF A SE PR A PR TR S B B0, 387K 58 5 i - A n] st &
JRARBERL2A AT SR AR

MR 18 JE ST [ REAS 2] 2010 4FF1 2016 4 A FL 8 10 b (1) 4 H (A B 7K i AN 28 80 A 808 (UL 3R 8) | il it
FRIFEIEGIHRE] 3 A FL R IR B SR ORI DORIAZ O XN B AR 2SR 7K i (UL 10)

®8 HEEMFHEKEMNELESITR/mm

Table 8 Statistical Table of Average Precipitation and Evaporation of Zhalong wetland

Aty Bt
Vonth 1A 2 A 3A 4 A 5A 6 A 7H 8 A 9A 10H 1A 121 Total
2010 Wk i 2.15 3.51 8.67 2885 9635 3594 12074 8442 1499  7.90 9.14 13.45 426.11
K7 R 2.13 0.56 3290 6852 9579 13567 121.89 12034 71.76 1543  18.65 3.93 687.57
PR 0.00 0.00 0.00 7429 8597 127.05 108.61 8831  61.23  0.00 0.00 0.00 545.46
2016 R 7K 0.42 2.49 8.13 10.32  31.24 109.88  27.59 3635 110.55 32.28  21.97 1.48 392.70
KHFHKE  12.29 345 1256 9943 148.17 131.02 134.03 122.37 5341 43.84 46.29 2575 832.61
PR 0.00 0.00 0.00  82.06 109.72 110.59 116.11 111.87 43.26  0.00 0.00 0.00 573.61

G4 R A |, 2002—2016 4R IR B AP XA 25T K A8 S8 Bl 5.40 /2 m®—7.08 42 m? i
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Fig.10 Zhalong wetland corresponds to ecological water demand

HiAE AT K IR T = AR R X 5 VT AR FL IR T s A PR A2 S B T AR A =5 VR 4 A T AR A
O MR T A I T R T M P SRR AR Ak B AT TR A BRSO R T, 2002—2016 4
FL e 1 b P A8 B L B R 2998070 T 95.96km?” | 7K AR 7 AR B TG R K AR Ak, (HL S =5 T8 1% 1Y) 1T AR R S 18 n, 8 b A
Bl I i IR IR A R T . [RJI, 2002 42010 4E 1 2016 4EF g 4 b 1) 45 28 HIUKR B 30 o 518.
87mm 553.19mm 1 625.98mm , FLIE Wb PN () ZE B SEAEREAR R AETHE i 380 T 20.64% , RIEE T75
RKETHRAS e b A ST K G SR I I, A O X AR AT K AR A B 2.71 /12—3.32 12
m®  AZ 0 XA ST K AR B AR T, (H AR A7 B A 4 XA A8 A, 3202 TR A il b ) A2 0 DX L AR ()
TR AEBE | A R 2B TEE 15 AR O IX ORI/ AR AN K, 288Uk — ELAS A

4 Zr5iit

e IR EE R 2o ThREST 4, 2 HA AR M Ay S A 85 | FAT 4 3 ORI (B, A 9T MR U8 T <
B A ST K EBYTHE D 7Eia ] Landsat R 5 61 1] SEBAL B RS TH38 e 10 b 78 YA = 9 Bl |, 75 3]
T FLIRIEH AR ORI DA [RIARAR X g () A A8 T /K i FL 0 0 i 55 7K et Pl 1809 T R AT ) R b - 35 /K i =
RN, 2002—2016 AEFL e TR H AR X A 2557 K BB AR B9 Bl 5.40 12—7.08 42 m® A% 0 IX BPE 3t f% /)
TR ASALTE R 2.71 /2—3.32 12 m® , Tk i R IR TH i py a3

T A28 S R sg ), L0 Hh A K B TR D, F AR DR AP XN & AR S B0 Rk, e 2001 AR Rk
FEEE 10d, (1B NI IB IR, UL, A TR B A 25 R 40, 2001 AR FF4R , KRR AR T T/ 1T FL IR R M
NS AN K T AR S22 JUARE SR TR S K, AR SCAY S5 SR il LA e TR RS T e iR, L T
F14) 4t AL D R TR I, A P 1 2E K R BIOE HIOR S TR, O TN R T P Y ZE T R B K
2002—2016 473 (1) A= A5 7 /K B ARAH R (9 380, Wb A= 25 T /K B A3 i a2 4l kL Wi b AR SR K RSB
2 TR S, 3K AR AE AR A 25 R G R AR (A2 25, e 20 S IR L I V8 b N 5 U5 AT BRI 1) T 4R
K,

MM PR A AR 5 4% AR 22 XS R E LA o AR SCHL /0 SR ORI 50 05 36 31k o i) S 85 M B A 45 R
3 B SRR U 1 it 2 o ) e 2 AR A TR KR AR B S ), (LR A R SRR (2D 38 IR A B ] A A
] 3 230 Ty S 2 D SR 00 A e, ) b, 8 Uk 8 728 F e A5 4% P B A5 AL e R R A A 5 58 ) ) Sl T
(v i i 532 J8 g i A 8 (18 AN W A | 66 T 28 0k S T ) N L A 28 7K A B T TN S A AR A DX
PR G B2 G B AR O R AR R L
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