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The valuation of Tiantong forest ecosystem service functions

based on GIS in Ningbo

Abstract

The forest as a nature resource plays important ecosystem service functions in people’s
survival and daily life. Assessment of nature resource is a foreland topic, since there is no
breakthrough in China and other countries. The currency measurement valuation of forest
ecosystem service functions is a favorable attempt for assessment of forest resource. Few
researches in this aspect have been done and most of the measure valuation scales are in a
wide range. The advanced technologies such as GIS have been applied so scarcely that
valuation results cannot consistent with the facts. There is also no enough data to support
the outcome, which subsequently leads to the ecosystem service functions assessment could
not be included in domestic economic assessment system entirely.

Some information of forest resource and space environment in Tiantong forest park
could be acquired rapidly and accurately by the advanced technologies such as GIS. GIS of
forest ecosystem service functions valuation was established by combining some measured
and investigated information with other aided data. On the platform of GIS, the model of
measurement valuation was built up and the calculation method of ecosystem service
functions as well as compensation fee was studied both on economic, ecological and social
aspects after analyzing the background of forest resource in Tiantong. Estimation model and
basic GIS database were connected and visible interface was developed by using the
database and GIS programming language. The ecosystem service functions value and the
amount of compensation fee were calculated in Tiantong. Further more, utilizing the abilities
of strong spatial analysis, data management of GIS and visibility technologies of computer,
the investigation results could be extended to each area.

The research will supply a scientific basis for the decision of administration, will
provide methods, techniques and data supports for assessment of ecosystem service

functions in the future, and will lay the foundation for realizing the digital forest.



The results were as follow:

)

)

@)

(4)

The paper evaluated the amount of valuation, currency and compensation fee of the
Tiantong forest ecosystem service functions in Ningbo. The results indicated that the
values of incorporeal products were the same as the values of real products in
Tiantong. And assessing the whole forest ecosystem service functions value should
include economic value, ecological value and social value.
Utilizing the abilities of strong spatial analysis and data management of GIS, the
paper put the results of valuation and compensation fee on each sub-compartment
which supplied the data for the managers.
In assessing models, the paper supplied “effective area coefficient” and “market
transform coefficient” in order to make the results approach to the market values.
Though the analysis of results and GIS, the conclusions were:
1) In Tiantong, the amount of total valuation was 21.9626 billion yuan, the
amount of currency was 10.7180 billion yuan, and the amount of compensation fee
was 3.0009 billion yuan. At present the amount of the compensation fee was much
lower than total valuation of ecosystem service functions.
2)  There were great differences between the values of various ecosystem service
functions. Economic value was 5.5414 billion yuan, ecological value was 3.2467
billion yuan, and social value was 1.9299 billion yuan.
3)  There were great differences between the values of various ecological service
functions. The values of forest water resource and air improved function played a
master role in the ecological value which accounted for 96% of the total.
4)  The forest ecosystem service functions valuation were adherent to the forest
resource obviously. The space distribution of forest resource controlled that of forest

ecosystem service functions valuation.

Key words: Ningbo, Tiantong, Ecosystem, Service function, Valuation, Compensation,

GIS spatial analysis
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1) Rfap’ BEREEN (Schimeto—Castanopsietum fargesii Association)

PZIE IS R Tl N AR A PR S R PR, i g IR AR 22 frel S5 MR £ 32
gr. BHE D EEHIWIE, — BRI TR, — D REARZ AR B
JZ o BB MORIEZE — e 10-20 0K, @i 50%-75%, 5 ARORIEZE 6-8 K, i
5 40%-70%. A 3R Bl K bk 2 Bk K% B4 (Castanopsis fargesii) . A fif (Schima
superba) . >Kfi# (Castanopsis carlesii) . 21111114/ (Symplocos heishanensis) , =%
£ AW HP A5 4 BR (Lithocarpus glaber) 5. ¥EAKZE — M 2-3 2K, &% —AE
25%-50%, AMFERRE N2 TIRARZEHSN, FEHIEES (Camellia fraterna)
WL H AR ZZ T (Neolitsea aurata var.chekiangensis) « L4 (Symplocos sumuntia). =&
fl 2% (Symplocos — stellaris) &% . S A Z AR B g8 A —, 555 25%-60%,
TR B (1 (Diplopterygium glaucum) . %% (Woodwardia Japonica) PA & # %
(Carex spp.) &5

2) #kt” = WLAAEEM (Lithocarpeto-Cyclobalanopsietum nubii Association)

PZHE N T FL o AR 500-550 K26 A7 [ROK 1 Ll A 2E L T8 43 o b i 22 44
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Ferif, T, —Ch 30 BOK. BEE S EIE, S ARORIEZE R 9-20 K,
R 50%-80%, AR FIAR & A 1 H (Cyclobalanopsis nubium) ., 45 k%
(Lithocarprs henryi) . P 4¢ (Cornus kousa var.chinensis) , F£45 1) R A A
fif (Schima superba) « /N7 X (Cyclobalanopsis gracilis). P4 )1] 1114 (Symplocos
setchuensis) .« #& 471 (Carpinus fargesii) - ##iil(Cleyera japonica)%%. &5 —AAN
Jai 4-8 0K, FRRE 18%/c Ay, FERMERE W TS AR R A AL, R
RIFEAE BE I K R)3E A 22 BL 2% (Symplocos — stellaris) . #%#% (Castanopsis fargesii) A
Syl LB, (Symplocos anomala) 25 . EARZE =2 2 KA, w5 5F 40%-70%, T3
Bl KB B W2 T MROK JZ 38 4h, b 3% 8 4% (Camellia fraterna) « Bt 1l 410
(Rhododendron simsii) . 7% 47 (Pleioblastus amarus) L A%z il A (Symplocos
sumuntia) < ‘H & €& (Viburnum erosum) 5. HEARZEE 1 KAL, HIEZLE
15%—25%, FEFIEHE X (Carex spp. ) « WRTTM (Lophatherum gracile) « Kb
¥ (Ardisia crenata) . 9 (% % =& % (Dryopteris bissetiana) . 414 (Woodwardia
Japonica) « 3R>KEE (Oplismenus undulatifolius) 45 .

(2) WLy R VR AT K

TERRMR S W IRVA 25 DLAGHEAR ) JR s L B, 5 ¢ il it AR mp 1R i il
s, i He 2 SR E Sas ARARIE BN IR S i R AS AR
IXEeH 7 B A RK, (H 2R, Hhin 2 EoA R, MR Z I T AR .
ARG R PN

1) PeEFrF A m SR (llicio lanceolati-Choerospondiaetum  axillarii
Associtation)

XAMEN T B A AEiER 270-330 K 1vaHr, X B Rk AL, AEBER
i, H R, B2 A, SRS IRk 45 BOK, 8 AR,
RIZAPEER S, pH=4. 5. 5 MARIZ i 18-25 K, #JE 40%-60%, T2
Fh2 A B & (Choerospondias axillaris), 4 %4 4 4 57 (5) #% #k (Juglans
cathayensis var.formosana) . 75 & #ll (Cyclocarya paliurus) . # M5 #k (Acer
olivaceum) . A4 (Hovenia dulcis) £, 4 47% M3, 5 AT 2 8-16 K,
wifE 40%-50%, DL SREEMR Y, H 2 AR, 32 SR ST e
(Machilus leptophylla) . £L## (Machilus thunbergii) . %54 (Phoebe sheareri) . K
& f4: (Cinnamomum  japonicum) « #¢ %F i i 7 (lllicium  lanceolatum) 47 Fi
(Lithocarprs henryi) &5, HEARZE 1-3 2K, #F 50%-80%, -EEMEER LJZHAK
4R AN, AT 3% A 2% (Camellia fraterna) « #7 V1 1 K 22 T (Neolitsea aurata
var.chekiangensis) . — 4% (Cephalotaxus fortunei) . ;& il (Damnacanthus indicus)
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KA (Eurya japonica) £5; BiAZ 0. 2-1. 0 2K, 251 5%-10%, % &1 (Carex
spp.) « KA (Arisaema heterophyllum) . @k (Dryopteris spp.). #5 &ZHH:
% (Arachiniodes rhomboidea) « 4 Y J#% (Coniogramme japonica) - %1% (Woodwardia
Japonica) . 11 % % (Liriope spicata) %% ; BEA M A MY E EH K A
(Trachelospermum jasminoides) . [ {/£H#7 A K (Stauntonia leucantha) . B2k 2k 3%
(Clematis henryi) %%,

2) 4nk#’ FEEANHEEYK (Lithocrpus henryi-Carpinus fargesii Community)

XANEVE 2 5y A EIR 400-500 KACAT I3k B3, L3O TRsE, L2
R, —RCh 50 JEOKZAE AT, ADETIA R 1OKEL b AR TR R R 3 JEK,
RIZAPEER S, pH=4. 7. H—MAKRIZm 9-16 K, 5/ 50%-70%, T2
B Fh 2 3 B4 (Carpinus fargesii) , 1125 % 4 % (Lithocarprs henryi) < i i 1%
(Prunus phaeosticta) . #7 (Liquidambar formosana) . WA (Vernicia fordii) 2%,
x4 fi# (Lithocarprs henryi) 4b, B 5yl 28 AR Zm 4-9 K, )%
30%-70%, B4R HAH (Carpinus fargesii) #b, 45 45 4# (Lithocarprs henryi) . =
i # (Cyclobalanopsis nubium). £[## (Machilus thunbergii) « #7VLH7 A2 1
(Neolitsea aurata var.chekiangensis) < PUJI[ il (Symplocos setchuensis) « /K faf
(Schima superba) « 4R 4% (Rhododendron ovatum) . T4 2 & (Choerospondias
axillaris) &5, BEA & 2k R AR o WL APEE, AT IRACHRINAN S EARIZ M
0.5-1.0 K, 75/ 60%-70%, F-ZA5 1LIH (Symplocos sumuntia) « #7477 (Pleioblastus
amarus) « #27K (Eurya japonica). i£#5 4% (Camellia fraterna) - P4 1] Ll (Symplocos
setchuensis) « $1 Fz 4% ( Litsea coreana var.sinensis) 2% ; B4 2 Fif, — % 0. 2-0. 5
K, P 10%-30%, TEAGEBEERL (Dryopteris spp.) FIE H (Carex spp.); BEA
REW)H WLIRT 2 3K 54 (Smilax china) AT £ EF AR (Stauntonia leucantha) .

(3) & mtfE -k

TERRAR A el A5 L A L Rty N R B iE s 7, i i AR 2R Tk AR,
W27 VR ST B B I AVR I o) o AR R B v i R ik . H TR o0k
— M

WA WEREYE (Platycarya strobilaces-Liquidambar formosana Community )

IXANFEVR 2 i S i PRI AR IS I — MIT AR, AE A TICE . H R
FasgE. B WAL ZEE 15-25 K, %) 60%-70%, =R NI (Liquidambar
formosana) . & E 2 (Pinus massoniana) « 1t 7 (Platycarya strobilacea) . 14k
(Quercus fabri) %5; %5 “MARWER 9-14 K, HJF 30%-40%, TIFLBRNE
(Liquidambar formosana) . {£. 7 (Platycarya strobilacea) . [ #% (Quercus fabri) b,
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Wy L) 38 4G T B (Castanopsis sclerophylla) . A i (Schima superba) . 7 4% 4l
(Cyclocarya paliurus) LA & /b & 1) 7% 2 #1 (Cyclobalanopsis gilva) « i -
(Aphananthe aspera) %; ¥EARZ—Mrmr 2 K, 358 60%-90%, WA A (Eurya
japonica) . 1181 (Symplocos sumuntia). 111 &4 (Lindera glauca) . #15 (llex
cornuta) - £ | %l 7 (Elaeagnus glabra) . /\ f #4 (Alangium chinense) . 11 7%
(Camellia japonica) LLAMARAZH LA FAZ 5 0.5-1. 0 K, L0 5%
fidi, i LRPEA ) (Woodwardia Japonica) « #E %k (Dryopteris spp.). ¥
1 JLX (Ainsliaea frangans). A°F-%f (Rubus pacificus) . 11122 (Alpinia japonica) -
& (Carex spp.) « A F9 AL (Arisaema heterophyllum) . -bH-—#%4¢ (Paris polyphylla

var.chinensis) 4%,

(4) H SR AR

AR N B AR, 2 AR LR, g EAsa AN, ZA
RGN IR AR AL . o AN

) WA R (Liguidambar formosana-Pirus massoniana Community)

KREE 2 o AR T B, 220 40 S AR I R P A — B B B AR
KW JZ 18-25 2K, FEJEAE 30%-50%45 47, Him KD B Fa (Pinus massoniana)
Mk 5 MARTER 6-15 K, w5 40%-50%, 34 A (Schima superba)
¥ g (Myrica rubra) . 77 f#% (Castanopsis sclerophylla) . Ly 1l A1 (Symplocos
heishanensis) . 1t 7 (Platycarya strobilacea) . 7 (Liquidambar formosana) . [
¥k (Quercus fabri)  #1# (Dalbergia hupeana) %5 ; ¥EAZ w5 1-2 K, 75 40%-80%,
2H ISP BRI 2 AR (Schima superba) < 4% (Castanopsis sclerophylla) 4+,
+ B 4% K (Loropetalum chinense) « 11 A (Symplocos sumuntia) « 2 Kl %<
(Symplocos  stellaris) . 5 # {t. (Rhododendron ovatum) . 3% & %% (Camellia
fraterna) - #87K (Aralia chinensis). %= 3£ 41 #5#% (Eurya rubiginosa var.attenuata) %5;
TREME, L 0.2-1.0 2K, LA ELTH (Dicronopteris dichotoma) « 4%
(Woodwardia Japonica) . & & (Carex spp.) « AT H (Lophatherum gracile) . i+
i3 & % (Dryopteris immixta) . 4 ALk (Parathelypteris angustifrens) . A & XU &L
(Farfugium japonicum.) . A°F-%f (Rubus pacificus)  J#% (Pteridium aquilinum var.
latiusculum) % (Miscanthus sinensis) &; BEASHE )17 £ 32 (Smilax china) « X fiL
B (Milletia reticulata) . H 7 % #ji (Dioscorea japonica) « #% % Ji (Paederia
scandens) . “F i (Morinda umbellate) UL & 4% 47 (Trachelospermum jasminoides)
2 7 (Wisteria sinensis) . 4t Ik 1 (Schisandra sphenanthera) . € il j%
(Pathenocissus tricuspidata) . %% (Ampelops brevipedunculata) %5 .
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2) M & ¥ K B (Liquidambar formosana-Cunninghamia lanceolata
Community)

RIEIARME N T, MARZE 8 KA A, FELN 40%-50%, MAZ K
AR, WA M (Liquidambar formosana); #EARZ & 1-2 2K, 52 30%-40%,
T EA5 A7 (Schima superba) < #17 (Liquidambar formosana) . ¥ 2% (Camellia
oleifera) . 4444 (Eurya loquiana) . %74 (Toxicodendron succedaneum) . 4%
Z (Callicarpa cathayana) . 7 1# (Castanopsis sclerophylla) . %547 (Indocalamus
tessellates) 25; HASE 5 0.5-1. 0 K, #5/% 4 10%-60%, - EA %1% (Woodwardia
Japonica) . % J%& (Sphenomeris chinensis) . J%& (Pteridium aquilinum var.
latiusculum) . 73 (Dicronopteris dichotoma) . %47 (Lophatherum gracile).
22 (Paspalum thunbergii) . &% (Carex spp.) £%.

(5) 17k

FRMRA T N IR Z RN TR H AT & — Mk —— B HRE BT
FE7% (Hedyotis auricularia-Phylostachys pubescens Community ). IX/MEETE AR
224 /AT (Phyllostachys pubescens) , - IR S B AT IR A A 5 R A2
(Pinus massoniana) « # 7 (Liquidambar formosana) . 75 ## (Cyclobalanopsis
myrsinaefolia) . A4if (Schima superba) . 7 ## (Castanopsis sclerophylla) &5, AT
(Phyllostachys pubescens) M 10-13 K, TH/EALE 60%-70%, 2552 BN
bt 5000 #k, MAEAE 9-10 JEK o BEARMUELE 1 KEUR, MIFLA R T—AN R,
5 JEAE 60%-90%, H-p ARAAT 75 44 (Cyclobalanopsis myrsinaefolia) « 214 (Machilus
thunbergii) . 7 #% (Cinnamomum camphora) . #7F (Liquidambar formosana) . A&
fir (Schima superba) . 2 ¥k ZE (Castanea henryi) . 2145 4% (Meliosma oldhamii).
¥k (Quercus fabri) . T % # (Toxicodendron succedaneum) . 1t 7 (Platycarya
strobilacea) . i #fk (Kalopanax septemlobus) %5 ; H AW Y4 ¥ & H %% (Hedyotis
auricularia) . =MkH%£%i (Aster ageratoides) . 2 ¥k3% (Lysimachia cletheoides) .
Ll % 1% (Lactuca indica) « 754 JLJX CAinsliaea frangans). %% (Ligularia
fischeri). 7 (Miscanthus sinensis) . J% (Pteridium aquilinum var. latiusculum) . &
T (Carex spp.) . f %L (Houttuynia cordata) . £1 1 J3% &% (Oxalis corymhosa)
4 72 % (Parathelypteris angustifrens) &5; i A % 5 Bk (Paederia scandens) « ¥ 111
Zj (Dioscorea japonica) « #3IfL# (Milletia reticulata) . #% %1 (Smilax china) . 45f1
(Trachelospermum jasminoides) « #F4:¥> (Lygodium japonicum) . 1% % (Ampelops
brevipedunculata) . % (Hedera nepalensis var.sinensis) 5 .
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(6) A LT HBEE

AR T B AAEWFIR 590-640 KT, 2P KL EarRaEfd, KK,
TR, B 2 KA, sk 95%Lh b HEG A mlier FEk
7% (Rhododendron simsii-Quercus fabri Community ). # K2 ¥ B4 H#
(Quercus fabri) « B 11121 (Rhododendron simsii) - z LLi## ( Cyclobalanopsis nubium).
4% i (Lithocarprs henryi) . 1l #/l (Symplocos sumuntia) . ft 7 (Platycarya
strobilacea) . #h kA (Rhus chinensis) « %47 (Indocalamus tessellates) « 111
(Lindera glauca) . %% (Camellia sinensis) 1% (Vaccinium bracteatum) 55; A
ARG, =20 0.3-1. 50K, @ JEAE 2060 K, H LKA T (Miscanthus sinensis)
LA (Carex spp.) ~ —JikM-45%d (Aster ageratoides) . 417+ (Woodwardia Japonica)
J#% (Pteridium aquilinum var. latiusculum) ; BEASHEY) RN & AR 2, R 2R
#1 (Smilax china) . ¥ 11124 (Dioscorea japonica) . ¥ 1# (Dalbergias hencei) . %
J#% (Pucraria lobata) . 4% 1 (Rosa laevigata) . /B . (Cocculus trilobus) « 34
Ji (Paederia scandens) . 4 I # (Celastrus orbiculalus) &5

2. 2 Wt

A ST I TAR A2 2% DA R AR R GRS Dh e O B VR A% 7 VR 1 2k
fih b, SHE S TR ERMESRAERI VAL T2, THIEVHSFabs, 185
. LRGSR C & RS DhRe A BRIV bRiE, H IS S TR E
MRS ARG TR R BV R R

2.2. 1 BFIMHA

[ 2003 4 6 HrHFaa, AT poR H E FRMR o [ EA T 2 I L7 s . Al
YIRETT R A AL B A e S I AT o RERRAR 2 el (R BERE DR, A 5t
BE B ekl 5 IR AT TR R, JFES S T 1997 4 4 H 11 H3EH
Landsatellite ™M #(F 5% 8],

2. 2. 2 VM VA E

ARYEAN R A= 25 MR 55 DI RERA 2 AR VP Al v 59k KRR [ ORAE A E
KM M AR SOMRH “IRilr R MO iy MRy AR L PR,
[El 7€ CO, FIREH O, M ERA “TIHMEIE ", “ A r= A Skl g,

2.2.3 BRI
Zit GIS Thie, KR, ZoRMEHR LI TR P, Hahfe. A GIS
BORAE M+ SRPONVE B2 1) (5 B AL, ST SL R ML EOR, JERFITIX 4k
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BEE TERRERMESREMS RN EVIE GIS RERESL

3.1 RMAER RG MRS DI REUTE V-SRI (1) H 1 5 i )

3.1.1 HIM

AR Z G UM B S 2R 48 H B A ARC/INFO 1 Windows 54 R 48k S
G, EALT PR E R AE SRS DR E TG E B R R, I n AT RAR TR
PN ARAR B2 57 T ) B R B o 1 RGE I T T PR B AR A [l A 1 ARER
S5 A B R B S IR K LUK AR SR ()4 AR A2 B k). ik R, AT
{5 b5 25 PP AR AR L EAT 28 0045 B X . o0 BT SRS, JRECNYEMI T
/NP IR S5 D REOE .

LRGSR 6 2 A s 2 S, A2 TR PR AT B — AN B R AT — N 5 22 060
(P EPEEHR R AR . B FEBE A . B, M. XIS ERIAEDRL. )
4 UiRe -

3. 1.2 Rt Js )

(1) RGNS ERIVEIR N NBARTT R A, FERGEHIAS T e 2 A%
ML, &ANB 2 [AEHE SN B AL, 456 — AP AL,

(2) MSZVERY AVEIR N . RGE S BHAD AL PSRN, BE A i AR P
IEAT ISR R, B AE FIRE P IS AT RGN, A8 T3 s T8
JERMY 7588 RS

(3) TEAHVERTFBE N . RGEH TANFZ ARSI -, RE
i, RN NN L Rl A o AN, RGEIETE 2 BT K,
B A

(4) I&HVER ] FRGEE IR B 2% B IR 2 o R 3 [ S AR AR 2 [l 1R AR 2 U
EEL A BRARTIEORTT . FFRAFI RS, DL SERR TR .

3. 2 RGHAT A BT

BG5S T ) R S A BEORE B e B AR AR AR S R SS R i
PEAS RS I fE

3.2, 1 AR mE ™

AZGEEELL Windows 4 TAEV-5, L ARC/INFO M SRR GEs AT S0
ARC/INFO #AF3hfe 55 4. Horh 4 BT AN B0 P g 2% ARCCEDIT, AZ H. 2 &1
il BB ARCPLOT, 56 4 ) 5¢ 28 24 7248 B DBMS A1 INFO DASCRF M HIIF A (K
TR ThRe MR T e v i S AML.
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3. 2. 2 I E (& 3-1)

k61 0E TN EET TR Ve AT S A BAL. s

B i A

ARG, Sb. f, dE
B AT o
4t 3 ARC/INFD

Yo i

s (G SRR, BRI, EEL. FTEE o
Bramn, oA A Wt . ol BERL

31 REAHIE R
3. 3 Hlls iR AR

FE VTR B R AR Il AR S R 25 Dh e M AL VAl 2R G0 P 75 I B 0, A4S ARAR TR IR
(185 s PRI A T s, RTHR ol () 5

(1) J@

Ji M B 26 S S B M BRI R AR B S R GBS DASCAR
TERAEAE, W 32K, BORFFIE. BRR. ARIBEE . Ja PR A 54 b B i (X 35
H AR R B o

IR ¢

oV E i A2 4 5 R B AR [l (R B 4 A P R G J8 P s

2) X3 H R

PR AS IS RAC TP L PNV o7 /AT D1 Bei D NS w5 1 & A e
o JRYETSCHR. SEH A
(2) EEAHE

EE B 2 a5 AR E I B, e B E A o3 A R T B

1) A 53 A K]

R 23 A P A AR 0 DR 2 S B0 i A T TR A Dk, DAREIE N B2 . B 1)
F B SR AR IR . AR W R, e ARREE. Pk, #E%
A1 P& R T 28 b s WSS R SE ARAR A ] (P ) 2 R AR AR 2 LA PR 16 o AT
fiE o AV ST 1) B T E s 4 B ——HE 4 A RIS T I OR 2 [ 5 AR AR 2 el 11
g 5X R s

#a
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2) HE K]
YRR LA R A 12 10000 [ 3% M T Hb &) o

3.4 2 A s R Ak B

3. 4.1 Byt ™

i R0 H W28 TR NIAAE . GRS 2 55 T 2. BRI 2
WAL AR G e, W AEAT — MU 0 R R i R R R G 3
B 2 REEAE AR, R AHHE WL LIt s, LIRS iE .
PRI, B AR B AR GU e v AN B e a7 ) — TR Oy R A SRR A

(1) s 2K nie

1) DRIBCEAI S E

DX IR AR I E A A G AR PR BN [ AR DU AR

2) T

TP EHE TR R L B AN A G, SR AR EE L 23 0T BT SRAS B AR P55 T THI T
LV, e BER R A .

(2)  Hdm o 20 b )

1) 7F ARCINFO ZHf N, HHE2Ra Ri— A nhe — A r8dsE (i
2, ZEPRELFHFE—AEE A BIREIRE) F—A &R A R
THEBEER R IR

2)  MRRF[R]— L UL B AN AR T R IR U], B 2 bR AT T A
KB s

3) A RIRHAE I 78 73 5 e A o0 B i B S S s P 1AL B e R 1) T AT R
ST B D 73 I G R

4) s BRI AR S . FEfE BE BER G, B0 B AR e R R
oh B R P O - B SR AR AT (R S5 A, B RS SR R SN ZE A AR
SO EE I TAF . D, R S A [R] I B s SN IR — B 2, K SR
AN T (R B4 SR NAS [R] PR 25080

(3)  HHur IR

A LSS 20200 H K YA U0, DA R S AR AR 2 el A A i 55 T g
YrE Pl R G EEE 0 RAK R AR Ak vt Lk 3-1.
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% 3-1 TWRE AR TS R GRS DR B VPG B o KAk R R

Hn R E s A It
PR A BIRRALRG. NARZL G A e
o T
S R BB (e Ak, EMIES
o B e
DB RIAELIRGE | DRI AR ik SR B, RIRAE
LRSS TIRENME | 25 E ESIME. AR

3.4.2 KIIEES

K 2 2 TR0 B0 1 JEU B 1B AT A iR 31, 17 Bk s i 0 - A T T B e
&, PR ERCEA AT AR C R RS, DUE T A A AT, [RIRE s A
T BB N G AT S D g i S A

(1) B AT BTG 2

TR > A BAE R 2 1T, Je Xt B M WIS T4 Y, X
ROy SRR MFAN, b T RS DA

(2) MBI

B BB T, 0SNG I S m e AT A 22, Il KA w2
P, CMEAERANGE sl i, fA .

3.5 Bdla MmN L G N AR ST AR K

R BB AR 2 Tl 22 25 M 55 T BE A EL DY Ay 28 8 10 Hicdls T2 ZEORVE T 20 A J A
S, KBRS, AR E MR A BB N S . R R
SRR SV CITESS R AN IIE ) S Wi 0 Q3R e € ) L AR S € L
Yt LSO 2R AW SO R W @ AR s R BO s TS % 1)L
AL EICR, — AN EOEEE S — LT R o A8 A A0 0 K e
AR, PIE IR ARAE . DL, s P AN Bt 2 —— X Y
FEAR B o TR rp, A BB R A A5 B 0 R A et R e 17—
BB IR P8 2 AR S B T R 2 el A2 S R 55 D RE I VP0G &R
GEHERS, PR A R GEIR BT DA oet N IEREAT U ELDP A, B R o8 i
MR
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BNE TRRERNESRAIRS TR EPFETRIRE R R VA 75 A KR E

4. 1 MAS RGUIR S5 Th REM (E VAl T AR R 2R R it

BMAESRGEAR G KV TER RGN RS, TP Fabn AR AERS
B SRR AE S RS A S SRR I, I SRR 220F . #h
IR ORGP SRR AT ThRE . R, B BV IRFR A IR 5 DI fE . FEIX
A ARSI ER ., 25 I8 BUANIFURAE GIS "R 58 AR AL RS R GUIR 55 ThRENT
HYP RS, PP SR bR B A ORI LA S A B, B SARPE  ACR A
YA, B B R bR AR Al B T AR

4. 1. 1 BB RGNS D RER 732K

BB RGBS DRI Z TN LKL, Costanza 5 45 TR ARMAERS
RGAENK 16 MEBRGEMRRGE, =T 17 KERESRG MR Uk
(IR E IR 731 VI o7/ N/ 7% i R WINPT AL/ S SN
BIERK. FROE . IR B Bk AEETL . A s AR
AL RIS . ook ™ Sah g AR IR IR KR DR L3 fEiEE R
PIRAR 2 HERFRRPT S T U WOl v s e e AR R G L fE
e B RGO R . ORI BB AR ARl R S A AL I (H S5 10 FhZE
BRGRSFA . A7 HABFTUR A PR RS RIS 140260 ™ 0 Y
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