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Abstract: Implementing territorial ecological protection and restoration projects is important for promoting the China’s ecological
civilization construction and ensuring national ecological security. China has actively explored and coordinated the integrated protec-

tion and restoration of mountains, rivers, forests, farmlands, lakes, and grasslands, and several important ecological protection and
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restoration projects at both the national and local levels since 2012. As an important component of territorial ecological protection and
restoration, ecological corridors, which are zonal areas in the ecological environment, can effectively form regional-scale ecological
networks to ensure regional ecological security. After the completion of projects, it is of great practical importance to evaluate the ef-
fectiveness of implementation of ecological restoration projects and analyze changes in ecological conditions before and after con-
struction to improve ecological restoration work and optimize ecological safety barrier systems. However, there are several problems
with the existing effectiveness evaluation of ecological corridor construction, such as a single evaluation objective, an incomplete
evaluation indicator system, lack of principles of landscape ecology, and lack of evaluation of ecological restoration projects at differ-
ent scales. Therefore, there is an urgent need to establish a systematic and comprehensive indicator system to evaluate the effective-
ness of ecological corridor restoration. This study integrated ecosystem services indicators and proposed an indicator system for com-
prehensive effectiveness evaluation of ecological corridor restoration based on Pattern-Quality-Service. According to the characterist-
ics of the ecological corridor, the effectiveness evaluation involved four dimensions: landscape patterns, biodiversity, habitat, and
ecosystem services. These important evaluation points were determined at the project and ecological protection and restoration unit
scales. By means of frequency analysis, expert consultation, and other methods, taking the improvement of ecosystem services as the
restoration goal and referring to the existing specifications, the specific indicators that could objectively reflect the ecological restora-
tion benefits of the project were screened. A comprehensive indicator system with clear quantitative methods and evaluation criteria
was developed. The evaluation indicator system included four project layers, namely landscape pattern optimization, biodiversity con-
servation, habitat conservation and construction, and ecosystem service improvement, as well as 15 criteria layers and 41 indicators.
Considering the integrated protection and restoration of various ecological elements in different regions, the evaluation indicators
were divided into restrictive and recommended indicators, which were applied to common integral and individual optional conditions
in the projects, respectively. Classifying these two indicators can enhance the flexibility of the evaluation indicator system and ex-
pand its applicability. In practice, the selection of evaluation indicators for the effectiveness of ecological restoration projects should
be combined with the actual situation of the project based on this indicator system and common indicators should be selected for eval-
uation. Based on the evaluation results, ecological protection, and restoration work can be adjusted and corrected. In general, this
study can better realize the ecological benefits of ecological corridors restoration and promote the construction practice of such ecolo-
gical corridors. It could also provide a scientific reference and theoretical support for the planning, construction, implementation, and

followup management of future territorial ecological restoration.

Keywords: Ecological corridor; Restoration effectiveness; Evaluation indicator system; Landscape pattern; Ecosystem services
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Table 1 Effectiveness evaluation indicator system of ecological corridor restoration based on landscape pattern and ecosystem
services
it H 2 N2 1etr)2
Project layer Criteria layer Indicator layer
SO R A B TERFAE IR PRSI BuhviE
Landscape pattern Ecological corridor Density index, average width and minimum width
optimization characteristics
SR ShannonZ FEPEFEEL
Landscape diversity Shannon diversity index
SOULBSIAR E BEPVR L . SSERER R RAEEAREL
Landscape Patch density, contagion index and aggregation index
fragmentation
SOV BRSBTS, ATREEE R AL
Landscape connectivity Integral index of connectivity and index of possible connectivity
AW ZREE DR AR VIR ZRErE LR . BRLHEE . ML RENE . WIS . PINICT T2 2R
Biodiversity Species diversity Plant diversity, bird diversity, fish diversity, mammal diversity, and diversity of amphibians and reptiles
conservation SIRPIFP AR AHPFFE, SRIIFEE . A EYFEH
Invasion degree by Numbers of local species, alien species and harmful species
alien species
YRR B IR /LS
Endangered species Number of rare and endangered species
condition
Wi R AR S A B ABRURAR R, AEBTRAL S R L
Habitat conservation Habitat quality Habitat quality index and habitat degradation risk index
and construction IKIRAE RS IKIBFRL RS . ARG W S8R . KR
Water ecological Naturalization rate of water shoreline, width of ecological buffer zone, and water connectivity
condition
TR kL THEATL M5 W
Vegetation cover Coverage rate of tree and shrub, and vegetation coverage rate
condition
NN T s PR TRRAOPERT . PSR XEE RS . AN CUREE L JARIE WY b b S
Human disturbance  Distance from main road, distance from residential area, population density, and land use type on both sides of
intensity corridor
BRGNS $E T RS TIEERATS AR E . KPR A bR . LIRS | KRR . B RS DR R

Ecosystem service

Regulation service Soil comprehensive pollution index, compliance rate of water quality monitoring section, soil conservation

improvement
SRS
Support service
S
Supply service
AL S

Cultural service

quantity, water conservation, and index of windbreak and sand fixation

HRIRET T Bl

Net primary productivity and carbon sequestration

ZUARY

Cash crop production

SCAGE A . IRRWERME ., LA, HERIE

Cultural heritage value, leisure and recreation value, aesthetic value, and health value
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Table 2 Evaluation indicator system of landscape pattern optimization of effectiveness evaluation of ecological corridor restoration

HENZ a2 LIRS O ST XN AR bRl RUE
Criteria layer  Indicator layer Indicator meaning and calculation formula Variable definition Indicator type  Scale
ASEREREE SRR SOV PR T A 2R X BB ALY R RO AR, R B N ATRMEEhR i
Ecological Density index HeAE KAV BELRAL; AJEMISHLYTRIAY; PJ&  Restrictive  Project
corridor Ratio of corridors number in the landscape area to 252 SRR G TRIAN S LA A LLE;  indicator
characteristics the total area of the landscape guE IR BB AN R SR AR RS H ; g,
Ty JERE T L5 R 4 B 19 L SR BESAGTTI AP RO max R HURE  ZIRPEIR IR
Average width Ratio of corridor area to corridor HUGTT AT ML AR 1 i R a 2 BEHY I Restrictive
length B a e BEH I T AL nl S BEEFIBEEj 2 ] indicator
e/ NTERE RS B 2 AL 1) B (TR A RN SRR P, R ZIRPERR R
Minimum width Width of the narrowest area of the PR FIBEY B0 0 35 T R Restrictive
[ ‘ﬁﬂfijdfr m is the number of landscape types;  is the , indlicatgrg
R St\lannon J.iﬁﬂb?\ nz #ﬁ‘ ) number of patches; N, is the number of patches 2R &*ﬁ' b
La.ndsc'ape %'Fi‘fitf‘é ’;’ﬁl. Reflecting landscape diversity of landscape type 7; 4, is the area of landscape R.est.rlctlve
diversity Sh'annon diversity SHDI = - Z:il (PiXInP;) type i; P; is the ratio of the area of landscape indicator
R mg;ﬁ;l—}gl) WS R AL, type i to the total ‘area of the landscape; g is AR
Landscape Patch density (PD) Reflecting the differentiation of landscape patches the number of adjacent patches of type i and Restrictive
fragmentation N type k; g is the number of adjacent pixels of indicator
PD = Xl type i patch; max is the maximum number of
SRS KWL R R B fis e possible adjacent pixels of type i pateh; a;is e g
Contagion index F2E the area of patch 7; 4 is the area of patch j; nl; Recommended
(CONTAG) Reflecting the aggregation degree and contagion 1S the number of connections between patch i jpdicator
trend of different patch types in the landscape and patch j; 4, is the area of the whole landscape;
m e & P, is the maximum possibility of direct
Zi:l Zk:l Pix ( ZAI )} diffusion of species in patch i and patch j
CONTAG ={1+ =8t 00
2xInm
RAEFEIREL SR RIBES Y TR AE L HEARIE bR
Aggregation index  Reflecting the aggregation degree of different Recommended
(AD) patches indicator
m 8ii
Al= [Zm (maX s )>< P;[x 100
SOMGEEYE R REE MR R FAEE S REP 2 ] Y il 1 ZyRPE bR
Landscape  Integral index of Representing the connectivity between habitat Restrictive
connectivity connectivity (IIC) patches indicator
n n
D Z,-=1 [(@ixap/(1+nly)]
IIC =
Ar?
A e A AL A PR 2 [ 32 T8 T e LygrEEER
Possibility Possibility of connection between habitat patches Restrictive
connectivity index indicator

(PC)

n n *

Zi:l Z':l(aixanpff)
PC= fAz
L

T8 SRS AROR 2 AL B s L 12 T AreGIS 10.8 il
Fragstats 4.2 AT 118 . M4 56 58 PEp IX 38k
PN B T ARUH — 16 22 AR B4 £ (NDVI) o, 1R
A K A R 7 R

N TR B T AR A A5 JER T B T A S
P T DX A I R V0 1 et A 2
RURZEGIINY . ARSI A S R g2 T
R B, TR R 000 - i R A 8 e e - HE SR R, —
LA AT AR A R A 5 i
424 EBRGERBREH

XA RGBS BT PPAS 0 W AE R R G
P RS . SCFEMRSS . HEEA IR S5 AN SCAR R S 4 DT

(F5).

D) ARGV LSS o YIRS 1 b 4 1
CRATSAREC KU BT T IR AR R L R
ST REES DN Wil WU S (R SR /NN
KIS . R RO . KIERSREE ST . B
VP ACR . A% CA T As R R I % IR SR 7K
BV I 07 vk, AR K IR IR R i
ARGk 7= U0 f5 B PP A 7 i R AR A DAl ik

THETG R B R WS HONE R AR, T
VAT A A 20 48 ik, 4R BT LSRR 1 5%
B RAH, REAS B4 T LT T 4 J (9 15 e e e 3t
RNk
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Table 3 Evaluation indicator system of biodiversity protection of effectiveness evaluation of ecological corridor restoration

HENZ fetr)2 febn i BRIk PAThRE febre il RUEE
Criteria layer Indicator layer Indicator meaning and calculation formula  Executive standard Indicator type Scale
YIFhZRENE it EZEdd K HIShannon-Wiener 2 FEPEFE BR AR HJ 6235 Ly bR B H

Species diversity Plant diversity Characterized by Shannon-Wiener diversity Restrictive indicator Project
BRLHEN index (H)
Bird diversity H=- Zs (P;xInP;)
L =1
Fish diversity
LIS 2
Mammal diversity
PIRIES T2
et
Diverstiy of amphibians and
reptiles
SIRIIFR AL AT H S AL S RGO
Invasion degree by Number of local species Reflecting the maintenance of local
aline species ecosystem
SR H SRR AR TP ZEFIEC R 1
Number of aline species Species and quantity changes of aline
invasive species
AEVFEHA RN E R A 1A T YR RS
Number of harmful species AR b
Species and quantity changes of aline
invasive and local harmful species
YRR B Wifetm o SR YRR Z ORI O ChEYFha
Endangered degree Number of rare and Reflecting the protection of important species gy
endangered species China Species Red
List

SR X IR N PRI EELG | IFIRISE; PR ARXT BB . S represents the total number of species within the survey area, i represents the

species, P, is the relative importance value of species .

Pi=Ci/S; (1)
A PO RS G R BTG QARG C O
P ScE, mgL s S, R BUR S | Fhis Y i 135
PRBE T BRI, mg L S, BRI S I (R PR
JO A A S e XU A b vl G T) ) T
(PR 5 o A U e T e XU A R R
(£47)) ™,

TIEEGE TR RO R A 2O

lzaVCT + Pl.zmaX
Py = —2 (2)

K Py o HRERBT5 AR E P RTINS Yo d5 5L
S P N BRI 5 Yo 50
TR IR J5T £ SR FH 7K S5 W 000 DR T SR A B8 8 B R 41T
KBTI pH, WA . BIFY . bEWd .
AA . BEEESE I REK TR S 5. K
JREARE LS 8 (R K BREE IR B AR vE ) ¥ AT,
- AR R G 1E 3 4 A A O R R AT
TR, HARKS:
A, = Z;Aix[RxKxLxS x(1-0)]  (3)

KA MR, ta s 4, W i RS RER
17 AR, hm®; R 9 W FR 42 1 77 17, MI-mmehm >ha
K N+ 3En] plpk 7, thm™hhm > MI 'mm ™' L 3%

KT S APER 7 C B R 7 i A ITH
DXERS i AR R GERAY, n NI H XA RGN
AT ARIRS % (2 A AR B IE A A
PORHE —— SR GRS IREITAL ) B

2) BRGNS o LR R G R 5 H]
RN R i 2 DR R RIE . RS RGN
181 Btk iz 55 3 186 i SR AE, SR T InVEST #5478 Hp ) ke i
AT

3) LB RGEME IS . B IRSFFIEMNEE RS
ARAT B2, AL XS AR S R R THE S AT H]
A ZEBEHEAR, QAR A o A OC)™ it & 1] Y
GBI BRI

4 LSRG MRS o SRS R F BRI |
KRB SE ZIIREM M, A B T2t s R3HE )
A 27 () DA [ ORI AR, %o T4 T A2 Ml
H ks RAE AR B LY RIIASREMS
U ERLY (SolVES) Hh AYAE 2 i (L A (e il 41 1
BRI AR 25 R G0 SO IR 55 BEA T BEAL VA, 255 304k
BEE . RIRTR RN . e R E ISR (E 4
DR 1 TR i 2 P K AR T ) 6 7 A A
AR AR, R ArcGIS 10.8 H1 % % B T 5.
ST RS U 23 A IR BL, {5 B SolVES XAt 2 i (i ik
FrIH—Ak, B E L L 4 DMEPREY RN E TR AL
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Table 4 Evaluation indicator system of habitat protection and construction of effectiveness evaluation of ecological corridor restoration

TN i) Tebn & XAt EIr ik AT HE TEbRZERY Rz
Criteria layer  Indicator layer Indicator meaning and calculation formula Executive standard ~ Indicator type Scale
AR AR ARFFEAD LA 2 A B 38 FAR AL — LR RER it H
Habitat Habitat quality Representing suitability of a land use type Restrictive indicator Project

ualit; index (Q, Di'
A SR AL XU 1R B FRFAEBEZ 2 RUPE BR LR R — LIRSS it F
Habitat degradation ~ Representing degradation degree of habitat under threat Restrictive indicator Project

risk index (D)) R Y, w, .

w,
Zr:l "

AT KR AR FIAR R B R R R B I R LE A1 GB/T 50563™" HeetEdsh: W H/ARP B E T
PRI Naturalization rate  Proportion of natural shoreline length to total length of water Recommended Project/
Water of water shoreline shoreline indicator protection and
ecological restoration unit
condition ~EASZEMFIE fEEBMESRGE SHUKBVES R G2 MR EE CERZ T EEdEEts SRR R ST
Width of ecological X 114 6 i PRI E HAR TS Recommended Project/
buffer zone Referring to width of connecting zone and transition zone EZD) indicator protection and
between the terrestrial ecosystem and the rivers and lakes Technical restoration unit
ecosystem Guidelines for
Ecological
Restoration of
Riparian Buffers of
Rivers and Lakes
KM WG RGN A TR AR A R A5 L i B R, KA SL 709" Htitktets  BUHARBE ST
Water connectivity T =T BE /] | AT R A AR > 100% Recommended Project/
Reflecting vertical relationship of ecological elements in the indicator protection and
spatial structure of river and lake system. Water restoration unit

connectivity=river length / number of obstacles such as gates
and dams in rivers and lakes x 100%

MRS TREAERR TR ITE M B L, RRA TR A5 GB/T 50563 rEErE BHARPBEE T

ML Coverage rate of tree SEAE: Restrictive indicator Project/
Vegetation and shrub Proportion of tree-shrub-grass and tree-shrub structure in the protection and
cover site, representing the integrity of plant vertical structure restoration unit
conditions R el B (AR 25 BO)7EHh I Y BB R HJ 1921 RS SH/B R HOC
Vegetation coverage il H X S AR E 43 Le, FIE—LAEYHEE(NDVD R R Restrictive indicator Project/
rate Proportion of the vertical projected area of the above-ground protection and
parts of vegetation (including leaves, stems and branches) of restoration unit

the total area of the project area. It is represented by
normalized difference vegetation index (NDVI)

AR HEETHAMER  7EOpenStreetMap 3l 218 A, F FH ArcGISHAET 5 — PSSR T E AR E AT
o i Distance from main e Restrictive indicator Project/
Human road Road data is downloaded from the OpenStreetMap website. protection and
disturbance The distance is calculated using ArcGIS software restoration unit
intensity PR R IXCRERS Rl T o R B st R 25 5 BRI 7T P e I SR R — HEFEvERbR  BUHARIPIBE HoT
Distance from FEEAETLG Recommended Project/
residential area Data from Resource and Environment Science and Data indicator protection and
Center, Institute of Geographic Sciences and Natural restoration unit
Resources Research, Chinese Academy of Sciences
UNEE) S BRI T M PR = 5 — 2yttt BUHARMBEEST
Population density Data from Geographical Information Monitoring Cloud Restrictive indicator Project/
Platform protection and
restoration unit
JERSE PN B - ] 215 D A SR BT T AL AR 245 B AR T S50 AR AR R 5T — ytkely BHARPMBE HT
JHH THer 1 Restrictive indicator Project/
Land use type on Whether is it ecological forest land or farmland without protection and
both sides of  fertilizer and pesticide, or other land without disturbance to the restoration unit
corridor ecosystem

O MM XY AR SR BT i, H oA 2800 A BE3E FURE, DAy 28 i ey A B 3R A XU 8 B8, AR08, ROV I IR 755t Y,y i R i
FEEL, w, R B PR - B W SRS R, oA W03 R RS, e SRRy 8 DM, 4., SR XM ) BRI K T, B R B PR - X B AR i T 3, S, 2t
XoF U R T BURREE o O, s the habitat quality of grid x under land class j, H; is the habitat suitability of land class j, D,; is the habitat degradation risk index
of grid x under land class j, k is the semi saturation constant, R is the number of risk sources, Y, is the number of risk source grids, w, is the threat weight of threat
factor r, y is all grid units of the threat factor 7, , is the threat value of grid y, i,,, is the threat level of 7, to grid x, S, is the accessibility of the risk source to grid x,
and S}, is the sensitivity of land class j to the risk source r.
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Table 5 Evaluation indicator system of ecosystem services promotion of effectiveness evaluation of ecological corridor restoration

B e bR X Bkt e g
Criteria . . . . . s
Jayer Indicator layer Indicator meaning and calculation formula Executive standard Type of indicator Scale
W RREERITYAE R P2 4 p2 GB 15618—2018  #fif¢tists  WH/ARMEREHIC
M55 Soil comprehensive Py = % GB 36600—2018  Recommended  Project / protection
Regulation pollution index (Py) indicator and restoration unit
service KBTI L S BRAK PRAREA SR, 7K 5T M 0B T A5 s =i S 0 M 00 GB 3838 figektets  BIH/RYEE T
R TR (A7) B0/, ) B T (A7) B i < 100% Recommended  Project / protection
Compliance rate of Reflecting the water environment treatment. indicator and restoration unit
water quality Compliance rate of water quality monitoring section = number of
monitoring section water quality compliance monitoring sections (points) / number of
total monitoring sections (points) X 100%
TR AL IERFRE ST, SR L SR L HJ 1173—2021 AR it F
Soil conservation Representing soil conservation capacity and reflecting soil erosion Recommended Project
quantity (4,) condition indicator
A=) AXIRXKXLXSx(1-0)]
KR EEFGAKBTIRE , BiE . FRE BB R i
Water conservation Referring to ecosystem’s ability to intercept, infiltrate and ETEM ) Recommended Project
(TQ) accumulate precipitation Guidelines for indicator
J 3 Delineation of
TQ = Z[_:I (P, —R.—ET,)xA, x 10 Eeologiel
Conservation
Redline
B KT 7 % REAEWHCAT R R FIR G 1 B (XA HEEEErR mH
Windbreak and sand Representing vegetation’s ability to resist wind erosion and sand /I :(i47) ) Recommended Project
fixation index (Q,,) hazards Measures for indicator
NDVI, —-0.05 NPP,, Regional Ecological
0, =100 (0'5 x 0.70 +0.5x NPP ) Quality Evaluation
" (Trial)

BEETI S e I L G| NPP(x,7) = APAR(x, ) X &(x, 1) — YIRS bR it H
Support Net primary Restrictive indicator Project
service  productivity (NPP)

k7t [ Bk ot H e b R ERSE T BT e — e =g it H
Carbon Referring to the carbon density of aboveground, underground, Recommended Project
sequestration soil, and dead organic matter in the project area indicator

HRS  KTHEY R A MRS TR | iR R BOR VT T AT — EAPR e =tan RRE|
Supply Cash crop Date are calculated by combining local agricultural statistics, Restrictive indicator Project
service production remote sensing and farmer interviews

SCAbMss  Scfbs T E DREE b R A S S SRR, Has NSO e, T — Zyibktsts BIH/ARTERE T
Cultural ~ Cultural heritage Sol VESKIRI AT 2 1t 1T Ak Restrictive indicator Project / protection
service value Preserving local folk customs and historical and cultural buildings and restoration unit

with cultural and historical environment. Quantitative evaluation
is based on SolVES model

IR ARIEBUR . WEERITE SIS . I T Sl VESKIALMEAT5E PPl MG BHAMMBEE T
Leisure and Places providing entertainment and recreation. Quantitative Restrictive indicator Project / protection
recreation value evaluation is based on SolVES model and restoration unit
E= el SOEAART ). HTF Sol VESHIHE T e B ITAN figetktels  BIHARYERE YT
Aesthetic value Attractive scenery. Quantitative evaluation is based on SolVES Recommended  Project / protection
model indicator and restoration unit

SR HA T E ORI IE A B OBt 35T Sol VESKR AU AT 2 it WS, BHAYMEE T
Health value PP Recommended  Project / protection
Quiet and natural environment makes people happy physically and indicator and restoration unit

mentally. Quantitative evaluation is based on SolVES model

P oo N BTG YR BT I P o MR BRITUS YR HG A 050 2 SR G AY, h’; RYREFI(R00 1 7, MImmehm >h™-a™'; K4 H3ET R
T, thm’h-hm M \mm™; LSRN SN F; COMAEORE 36 8 S I00 B X 5528 E ARG, noly T B X A S RGEEE TQA SR IR IR 53
&, m’ POYRERT S, mm; ROVMBFRARV R, mm; ETA2EHUR, mm; 2450 H XIS REAAEG 0, 8B KB H 50 NDVI i 2 iiim 404 — ki
B E(ND VIR AAH, kg(C)'m ™ NPP, AT 4L 4Em G T BRI AL 1 (NPPYIY RARE, kg(C)m s NPP,, 30 H A [ N i i SR A T Y
NPP, kg(C)-m *; NPP(x, ) HHIZAE T 1, APAR(x, ) AR TCAE T (RS L AIAT RS, MI-m *; e(x, ) MRTCAE] 1 SEBRGRERI ISR, g(C)-MT ',
P, ... is the average value of a single pollution index; P; ,,, is the maximum single pollution index; 4, is the area of ecosystem type i, hm’; R is the rainfall
erosivity factor, MJ-mm-hm *h"-a™'; K is the soil erodibility factor, t-hm™h-hm >MJ "\mm'; L is the slope length factor; S is the slope factor; C is the vegetation
coverage factor; i is ecosystem type in the project area; n is the number of ecosystem types in the project area; TQ is the total water source conservation amount,
m’; P, is the rainfall, mm; R, is the surface runoff, mm; ET, is evapotranspiration, mm; j is the number of ecosystem types in the project area; Q,, is the windbreak
and sand-fixing index; NDVI, is the annual cumulative value of normalized difference vegetation index (NDVI) of pixel m, kg(C)-m *; NPP,, is the annual
cumulative value of net primary productivity of vegetation (NPP) of pixel m, kg(C)-m’; NPP,, is the NPP under the best meteorological conditions within the
project construction scope, kg(C)-m*; NPP(x,?) is net primary productivity; APAR(x, ) is the light and effective radiation absorbed by pixel x in month ¢,
MJ-m; g(x, 7) is the actual light energy utilization rate of pixel x in month ¢, g(C)-MJ ™.
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% EZ% T HETAT AT ARE . EE SO A
TEAS R R 0 BSR, 350 T SO0 As = FLAE S R Gk 55
P2, TRAN T B PR IR R A IR FR bR B HR
5T B A AR AL, A A T8 BRI AT G o
ST R R A L RN A T AT A b X
B A2 2R B E I G ARG — P PE AL ik, U M
WFSEH O 2%, W0+ 3825 505 Y i DU PPAR M A A 25
ARG B IEAE S TS R 2R ER
Y, 41 WHR bR ik 5 HAA AR A AL
BARIEP AR 5 E R RN AESREM T EA R .
BRI T PRSI B . FRAR T A R AR TS
B ABTE S BRI AR I vl AT, REE A AR o
FFREPEAS T AR

AREENRPBEE TR EZMES RS,
BENEEALZAME, TUAMRE LR E £
. REWTHAETE PR R, IER R AR 70 2 v 4R
b FHEFEPEFE AR, 43 500 i AT 2L vk b e 150 5 A
AR H, B0 T IEALHE AR AR R N A R g BT
DL, A FE bRk 2 ANGE H TAE S EREBZ I H,
M B E 0 H R E 2w AES R SR TR,
BEAN, A8 AR A 25 R 48 B A R RO 1 A o
I H RE (KR RZEIE = 08)R . 2L
FEME S M 0T AR S R GRS R AR SR &
ST (S RUE), AR 4 37 b e A DX sl A i
It 1) 26 25 KU R B 0 PRAG N 2, 2P & 2R AR
RAEEUNEFNESRERS . 8 PR R E
HIPEAG N2, 45 G 2R P Ta bn FHERE VRS bR, AT DA
AN [RPPA X G2 %) S S FD F2 B 7 1T

FEXT AR SRR T A8 2 RAIGHE AT VP B, A FR AR AR
SRPEAN T AV R A DX A Y, B s P AR A RS T
PEATPEAG O AT ECSE | HE A b S ot 8 2 i3
AHIFGE R S8 T A 2SR T SO A 8 B A &R
DL K 28 16 A 00 1 A TR PP AL AR M, 28 TR
WA 58 LAl L, 0 A 2SRRI R AT S5 M iE A
FREAS B R AR, T M4 PEAG T8 bR 0 52 e B2 B, 1
K AR VR AL, i — 2P S uE M PR R AR AR &
52 #ig

PR R 24 e i L 4 () A4 B E PG FR bR iR &R,
X S LU KRR A b AR S AR AP B i TR Y S i
ROR St e E BB E TAFRAEEE L, A
TF 5% i L — o B2 5 0OURA% Ry Tl A 28 R 48 AR 55 1Tk

AR, WA AN ] 2 6] RUBE A DA A, I B 2
HRAEFE AR FIHERE VA b, G025 75 B[R]l IX 4% A 25
BRI — KR 5B E, fE—ERE LIk TR
A HEBBE RO R RTE . A SR TR
BOTAGSEBRf, n] A FE 4R PG J7 12 th &5
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