5539 %45 10 1) *E &~ 2 Eild Vol.39,No.10
2019 4F 5 A ACTA ECOLOGICA SINICA May,2019

DOI: 10.5846/stxb201801240193
RS WRGE, B, BT BT T R R R K B LA R 5 R R T RE DG R AR A AL AR A2 4, 2019,39(10) ¢

Huang L M, Chen B, Tian Y, Huang N, Li N.Coupling relationship optimization of landscape structure and conservation function of lake and reservoir

drinking water sources in Nanning, China.Acta Ecologica Sinica,2019,39(10) :

BT R R Rk R R LG H R S A X R AR
HAL

wWRE K AW #E TR T

JUVEHR AR X BRI s, BT 530028

FEEE PRI AL IR T K I WA 5 T % D AR ) (1 N ZERLERL, DA /K IR SR AR B | R AP KR 22 4 A Bl i JB i 1 p R A5 2]
5 M MBS R TR F K U5 % D BE S K50, A8 UK A R IR 7 B 18] A4 B P A 3 i 5 B /N AR AR T AR, 2 22 o0 ik o
MrOT ARG IR TR DI REFE B S VAR SR8 8 DK B AR Z [ AR5 OC 28 o SRR (1) K IR 3 km Z20h XL 500 m Z& v X
R IR TR N BEAT BT TR, (2) FH e /INTRT BRI (IE AL 1 L 9 ] b R b 8 ] A b Ry 2 % i R bR A A R G T A
R R KRR IR D RE , B R R A4 196 A P K D DR DX T AR 9 X T AR 30 5 DX T AR A B G &R, (3) K ISR SR D fiE 5 5
WA e KBTI KT A5 G HE R 18] AT el S b o (3 A S ) Z T B RR r fE , (4) Z24ERUEZE G B #E vl i2
H P T I8 PR R KR A A R GERRE I K IR MK 57 A A ) A 285 22 415 KRS e R ) AL, A AU 7 i O IR AR /K
WHG AN SRR S8R T,

SRR PO AU s SR SR 5 K IR SR D REFR I M5 G R 1K

Coupling relationship optimization of landscape structure and conservation

function of lake and reservoir drinking water sources in Nanning, China
HUANG Liangmei* , CHEN Bei, TIAN Yan, HUANG Ning, LI Ning

Guangxi Environmental Monitoring Center, Nanning 530028 , China

Abstract: To analyze the internal mechanism between landscape structure and conservation function of lake and reservoir
drinking-water sources, optimize forest water conservation, and protect water sources, land use/cover information was first
obtained on the basis of satellite remote sensing interpretation to calculate the water conservation function index. Later,
according to the balance between water withdrawal and conservation, minimum required forest areas of different specific
forest types for each reservoir drinking water source were estimated. Finally, multi-dimensional analysis methods were
adopted to evaluate the relationships among the water conservation function index, landscape ecological indices, and water
quality of the reservoir drinking water sources. The results showed that; (1) the water source conservation function of the 3
km buffer zone of the reservoirs is slightly lower than that of the 500 m buffer zone. (2) Screen riparian forest ecosystems
dominated by soft broad-leaved forests, oak forests, hard broad-leaved forests, and bamboo effectively improve the
capability of water conservation, meet the requirement of the quantitative relationship and functions of drinking water
conservation, rain collection, and protection areas delineating. (3) Regression model equations can be established using the

water conservation function index, landscape pattern indices, water resources, water quality, and pollutant discharge. (4)
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The comprehensive multi-dimensional scale analysis can evaluate the ecological safety and risks of ecosystem stability and
water resource quantity and quality of Nanning lake and reservoir drinking water sources. We recommend Nanning City to
conduct comprehensive programs and improve the drinking water source environment and ecological system protection and

restoration.

Key Words: drinking water source; landscape pattern; water conservation function index; coupling

relationship optimization
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Fig.1 Study area location of the 9 reservoirs in Nanning city
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Table 1 Landuse ratios comparation between the two types of buffer area for the 9 reservoirs, Nanning city

W24 R ZEuh X I Mt 81 KAk Bt s aithi
Reserviors name Buffer area Forest land/% Grass land/% Water body/%  Cultivated land/% Construction land/%
KEMEK 500 m 42.6 12.1 8.6 35.9 0.9
3 km 52.1 8.0 3.5 34.5 1.9
=K 500 m 74.3 1.5 19.9 4.1 0.2
3 km 83.3 53 6.0 5.3 0.2
TR 500 m 38.2 31.6 9.6 20.6 0.0
3 km 18.3 19.8 7.7 52.5 1.7
HK R 500 m 70.9 7.5 16.9 4.6 0.1
3 km 75.5 8.9 4.7 10.5 0.5
Vi VTR 500 m 77.3 1.5 11.6 9.4 0.2
3 km 74.5 7.3 2.3 15.8 0.1
IR K PR 500 m 87.3 0.4 12.3 0.0 0.0
3 km 67.6 6.1 2.8 18.2 53
ALK 500 m 64.9 0.7 15.9 18.5 0.0
3 km 60.8 3.6 4.7 28.8 2.1
BIRIIK A 500 m 62.0 6.5 25.2 5.8 0.4
3 km 60.5 8.4 6.8 20.8 2.1
KEKE 500m 63.9 0.8 21.6 12.4 1.4
3km 45.2 16.8 4.8 25.1 8.1
JMA-1 Total average 500 m 60.0 7.9 13.7 18.0 0.5
3 km 63.4 8.5 4.5 21.8 1.7
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FEVER T BT, St . R TEK AR 3km 28 w2 il — S B LBk b Ry S L TR K 2 | AR LR 52.
5% , HARRRE R A TASRGE THER, P& HLFh 45.8 : 54.2, IRFFFATKZE 500 m 28 i X i ——A>
B[RSO R A S R G, HE AN 1 FH Hl AR AT 5 320K B AN T | 32 K B R 7K R TR 552 )
Al , 2 DX St J DA A SRR T

(2) BEPURRIE . FEAHIZEARL 500 m ZZ 0P X5 3 km ZEnp IX A BEHER (3R 2) , Z 2 BUKIK LN, H
RS K I 500 m G2 vp X AKARBEHE S 3 km S8 b XK AR BEH AL 85.8% , [R1HE, Tl HIHb 7 80.7% , MHh
17 70.7% , Hikh 7 43.8% A A LS 35.6% , 5 R HE b7 12.5% , W63 FH b 285 Y 1% B B 45 i EL 9 36 B
500 m JEIH — 7 TRUARHE KR TS MR I % b5, 50— 7 R4 FH LR B3R 22 AR Z Fh ARk i anfig 5t
AR TR, AR AR K M /K 3 R 10070 45 ol P e o e A T S o e o Sk e ey A RS, B R AL B, 3K ol
S SR 2 B K E MK R 2 30 AR 16 B THRESRE . P 2 VT/KE 500 m ] 3 km FlSsNR 5 /K AR BES AR
AP AEARAL MR ARR 1 23 TRI A /0N | J B a0 AT U AR (L 5l 0 4 b o FH) b XE B 0140 5 R B4
RELKIE 500 m G whfi R WA Ja B 520 A (B AE 3 km SAIRJS, R PN 7 11 /4> A3, Tk f e 14
HEINE 3 A, R I B KRB K 2 SR AL LA Tl A o I Sk, TR TELK 28 500 m 5 i R DL AT i R A 4y
43,48 3 km RS, E ML H3E N T 12 4> IRpRHATZK 22 500 m 5230077 A UL A J8 R 43 A AR ML FiAe i b A T
M, 1 3 km GRS, JE R A Tl A A 3G T 5 A4, ARV R AR I T 33 4>,
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Table 2 Patches comparation between the two types of buffer area for the 9 reservoirs, Nanning city

K 2T e W T Z%ikfﬁ Mo Mot HM KM SRR i o
Reserviors Buffer aea T Factory  Cultivated Forest Water Unused 1 Others Total
Valleges land land body and
KEMEAKE 500 m 12 3 289 383 370 0 147 1204
3 km 40 3 329 428 384 0 171 1355
KLk % 500 m 1 0 14 5 11 0 0 31
3 km 7 0 35 16 41 0 4 103
PSS K PR 500 m 1 0 16 222 171 0 14 424
3 km 8 0 45 314 212 0 32 611
E RIS IK 500 m 0 1 2 7 2 1 2 15
3 km 4 4 30 49 22 1 13 123
JRTEIK 500 m 0 0 11 16 14 0 8 49
3 km 12 0 33 40 42 0 23 150
KRB KIE 500 m 0 1 5 10 5 0 4 25
3 km 11 3 26 34 16 0 22 112
SR 500 m 2 0 20 418 275 0 68 783
3 km 20 0 58 490 301 0 96 965
PE =LK 500 m 6 0 16 120 76 0 5 223
3 km 10 0 45 162 77 0 20 314
IR o TRT 7K 500 m 0 0 0 18 1 0 1 20
3 km 5 5 33 69 14 0 17 143

2.2 JKIFMEFETIRE

FH L 2 ATH1,500 m 28 ot s LS SR Xof 7K U5 I8 3 AR 15 0 2 IRUSE 7K 8 (100) SIRFRSTRTZK 22 (86. 1) > 7S 7K A
(85.3) >V = VIIKF (85.2) > JRIBIK I (78.4) > KEKE (75.1) AR UK PE(53.1) > K EREK I (47.4) > T iR
K (38.9) , ML, 55 SRR R s VR AL A — B0, KU i S IV =71 3 MK EH E KR FE , L
BN TR, B, KE SRR . R EMEK B T8 25 R0 5 X &, Rl ik T2 %
FR i OW Rt , XK IR AT T RE A, e TRK PR R B AT AR 7R3 22 AR 0] R oA AR 5 9 HE FBO6 7K B 5
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Fig.2 The water conservation function index comparation between the two types of buffer area for the 9 reservoirs,Nanning City
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TR Rea g m , RHK K BTstic s . RS K I |t K | PG 2 VLK R AU TR S 48 BT 3 467, ik
o W 85 SR 4 A2 T 2K B bm o, 7K BT RAF o i A TP i A 7 2 U] B K B R b AR O o AR T R
1 25 Y A A TS Ok R AT SRR TR A L H AR LR B A e A | R, H
Hh b A R R R R RUK R E S e ORI R LR AR, BAE NS R RN
T IR EROR , Z I VIR,
2.4 JKIFERFRDIRE AL KR i R 7 OC R A A
2.4.1  PRAHKIELRAP DX Bl 5 7K T80 5% D) g O &

R T T AR KK P PR X R 7 22 8 R B AR K P ARAP X G5 Ry — SR XA — G4 X i
9 ANFE FE B K ZE B K R AR B DX A SRR X AR S 500 m B i IX AR 3 km ZE b X R ILEE 3,

RESAT K 2 o 85 T 8, 78 e 7 T R XA PR X ALY 14.68 km® , 5 G2 v XV Hh i 22 AR K, 3 4b,
KEMEK I 7 PRI 7K PE R 7K ZEORAP IX I 43 E 500 m G2 X IS B 22 R AN, KR EREKE e
KPP 25 VT K RS 0] K 2 S TR DX TR 3 kom 22 0 X AR A K, BRI 5, B U2 AT /K 8 185 LA 47
BGN W EERS R FH K IR AP X A 0 e Y L S 2 PR opdy 3 BN A7 e I i v 58, SR AR B A4 7 2 Fh 2 iy
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Table 3 The area of source water protection, catchment, and buffer zone for the 9 reservoirs, Nanning City

A 2
44 TN Area/km
Types of study area KEM Al AR ke kW KB WA WAl b
K PE K PE K K KPR K PE K K K
.Y X
.ﬂ&ﬁyj,: 9.54 1.60 — 2.12 0.64 0.59 — 0.614 2.08
Primary protected area
-t 11X
. B 168.46 11.64 — 12.48 5.26 4.73 — 14.70 16.02
Secondary protected area
SR IX
Pgric 178 13.24 14.68 14.60 5.99 5.42 51.51 16.45 18.23
Total protected area
= [ [X
i;ﬂ:”: 300.00 24.38 176.00 14.25 75.94 50.84 93.50 130.70 14.10
Catchment area
500 m L& X
m X 82.63 3.63 35.58 4.12 5.55 6.95 48.00 16.78 6.59
500 m buffer area
3 km X
m X 277.70 39.26 157.40 40.16 49.89 51.83 188.0 86.11 48.14

3 km buffer area

2.4.2  PRHKERR IR DR A/ MR LA

IV AR A 25 R G KRR TR TN BEAL T 0.00 — 68.53%10° m®/a, AN [ FRARE TR /K P50k 55 T RE R 35 7Kk & 4K
AR 5359.35 t hm™ a™' , FARIAK 2778.86 t hm™ a™" AZHAK 3190.49 t hm™ a™' A2 A 3787.38 t hm™ a™" 711
HEAHIK 1140.00 t hm™ a™' FERZTEAK 2727.22 t hm™ a™'  BFHK 4746.52 t hm™ a™' | TR KL K 2598.17 t hm™
a”', /K 4009.08 t hm™ a™' BEREMAK 4574.81 t hm™” a™', HILFEAIK 2645.76 t hm™ a™' . S FRMIERIFT G Hb
BRI S FR AR 38.4% AR 14.7% KK 11.3% ,AZARMK 10.5% , A 1ITEARMK 5.8% , HEAR L5 HK 4.4% , B
K 3.6% , FeARZFHI 3.2% K74k 3.0% , B FEHHK 3.0% , +-11TFHEAM 2.2% .,

I B 1 O AT g P ARAR IS TR /K Y0 5% P 75 19 e /N TRT R (3% 4) 6 BH 2 i 400 52 14 e 7 AR FH K R AR 37
DB AT AR A R L 7K 7K U T 57 ) B R TG 2 A B BBUK B 75 SR (B 9O 2R 5 & PRI 7K 2 5 B JIr A AR i AR IE Ay
BRRE M ARFERAR A BT , 77 0 2 UK B 75 5K ] 1 5C 2R 5 URE AT 7K 22 DU 5 S5 bk it 12 Sy 2 I et bk BRbR | Bt
AR AT AREAZ AR, HoA 6 7K PEAE SR ATHE T ¥ Tk 1 2 7K 50 77 D e -5 BBOK 2 e 1% 56 & it H 5 K iy
ST 75 7K 3 AN K 2 R A o0 2R i A 7K PR BRIl g BBOK 3K 8789.5 — 17579.5 T3 m/a, T4
DX TR RRRI 2 T AN B 033 e a0 s T 58 P o K e TE 8 K L 4k LAAIME a1 BE 2558 200 me i lide, vk R F
R BRI A R MK P8 VT KRB KERI K . 500 m 25 i [X 55 4477 DX T RV T RE A AR B
ZZopE) 3 km J5 , RS T 7K BEAT SR PR R UK & K, JE kil R /K IR SR D g 5 UK S M B SC R 5 7 4k
TR 7K PR R R AL 7K AR JC 5 R /K IR T R D) e 5 UK R [ G 2R

HRAIE P70 4 5 GORMICER |9 AN 7K PR LAER [ bR BRAR Bl AR AT AR A2 AR R AR AR HE R 2 TR 1
AN TR TR XK SR I RE N S IR, K EMETTE 105.51 km® /K TR0 5% X, R ILK R T 22 3.
16 km® , RS 53 7S /K FER TR 22 257.61 km® 2 FRUA /K 2 ARG A /K 2 75 22 15.826 km®, JeR/K JE FIR &K
PR 21,102 km®, P8 = VTR FETREE 31.65 km® o BRI R /K JE A4 DX T, 2R L 7K 28 FRR A VT 7K 2R SE AR A
BELR R MR AT 7K JZE 75 PR3 DX 35 SR A b, T AN A5 A7 A Al 7 b s A 15 FH b A F AR 50 T, O ml £
WEK A TR IR S BUK BRI AR . KUK iSRRI & BRI /K B RS /K 2 | o B K 3 AP = 11K
VXA TOTR G IR ER

R A PR 45 2R B IS Ul A 5 00 15 O, 0 4 7K P S i v b, 22 ARG AR PR Oy 2 b SR K IRg A YT 7K
i AR E P =TTOKE B PRI K PERERI AR AR (5 50 — 75% , PRLIkG DAk A 285 000 3 f) 3 /N 7K TR0 38 7 1 R
MBI AU 2R ILKIERE T R BUK B 5K R IR IR Y E &
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x4 BTHINHERRAKEERKRENEREARNE

Table 4 The mininum area of the forest water source conservation for the 9 reservoirs, Nanning City

Fi 5 B /N AR Mininums area in need/km?

KW A1l B BRI JeE PN N iR U A
IR K IR IR K pIN IR IR IR

AR

Forest types

R FEZE Softwood 67.08 2.01 163.79 10.06 13.42 13.42 163.7 20.12 10.06
B2 Oke 76.03 2.28 185.63 11.40 15.21 15.21 185.6 22.81 11.40
T @2 Broad leaf 78.48 2.35 191.62 11.77 15.70 15.70 191.6 23.54 11.77
Pk Bamboo 89.60 2.69 218.77 13.44 17.92 17.92 218.7 26.88 13.44
2% Fir 95.11 2.85 232.21 14.27 19.02 19.02 232.2 28.53 14.27
Fetl Eucalyptus 112.82 3.38 275.46 16.92 22.56 22.56 275.4 33.85 16.92
FAZ Pine 129.61 3.89 316.46 19.44 25.92 25.92 316.4 38.88 19.44
VA LA TE A
HAZETEA ) 132.00 3.96 322.28 19.80 26.40 26.40 322.2 39.60 19.80
Shubbery economic
L UFEAAK ) 135.91 4.08 331.84 20.39 27.18 27.18 331.8 40.77 20.39
TLlShl]i:ll’l economic
LAV

FALIH . 138.47 4.15 338.10 20.77 27.69 27.69 338.1 41.54 20.77
Arbor economic

I N
AITEAA 316.08 9.48 771.73 47.41 63.22 63.22 771.7 94.82 47.41

Shishuan shubbery

P AR A Forest area for the current

PRI IX. Protected area 29.38 3.70 2.59 11.09 2.64 4.04 30.25 10.63 15.63
X
3 km ZE1IX 144.55 23.86 131.07 24.29 9.12 23.42 141.8 64.16 32.52
3 km buffer area
ZZ X
500 m X 35.21 2.35 26.43 2.55 2.12 4.44 34.04 12.97 5.76

500 m buffer area

2.4.3  YHIKIEUKIRIR DI RER R N 5 2008 R G

Z Il A7 W] K PR IR D REAR RS K BRI | 1 2%/ N TR SOOI AR LE SR LBE B L AN 2345 L K B
TR T 1 KB R T 2 KR SRS T AR B Tk R A el A R B SRR AR T B
SRR TSR T B AT R (FR5) .

RS5 RAKEREEFINEREZWETFHS TEEAS

Table 5 Multiple regression analysis on the water source conservation function and its’ impact factors for the reservoirs

S T SSEE e T L UEpE S, BEWSH

Impact factors Fitted multiple regression equations with step-wise Significant parameters
SOULH JR) Landscape pattern y = 43.7 + 2.7 x,= 0.098 x,— 0.179 x5 R*= 0.725,P < 0.01
KR Water sources y = =22+ 1.6 )+ 0.56 x,+ 0.002 x; — 0.001 x, R*= 0.655,P < 0.01
JK B Water quality y = 119.7 + 21.4 x,+5.14 x,—18.0 x4 R®= 0.677,P < 0.01
15 YL Pollutant discharge y = 80.6 + 2.03 x;+ 0.09 x,— 0.654 x;— 0.338 x,— 0.081 x5 R?= 0.655,P < 0.01

y IR TR DI BEFE L Water conservation function index ; WA J& &) —x; a0y H AR/ AN LBEFIHI AL Area ratio of the natural and artifical patches
xzéx%ﬁ% [t Total ratio X3 BEHA S Patches No. ratio of the natural and artifical patches;7k?ﬁfﬁ XXy 1% KR Water area \x27kﬁi Water level ) |
2, W X A Catchment area ., JE %5 5 Reserviors capeity ; KB 0, —ux5 10, £5 575 4435 8L Comprehensive pollutant index  x, F i3 F 2 Principal
component factor 2 x; 3843 F 1 Principal component factor 1; 75 2 ¥HEIL ) —uxs 2, E1 & Total nitrogen \x, 33 Refuse x5 5 Total phosphorus

%, 57K Waste water x5 75445 2§ Distance to the pollutant sources

KRS T RE -5 7K BT 8], 53200 7K TR 748 BCOR ) PR A3 K R T AR KL, T3 A DR 1) e BRUE
JE ARG UR i £ RN DX I RO K YR IR SR A 55 TE A5G , 10 28 2 42 DU X /RIS 55 SR AR G /K IR 3R D B -5 7K T
], e KI5 Qe RO AR, R 1 Rz, T o3 I 1 8er EEROR B K B8 b A e A IR R 15 50 AL LS
B BB R PR A il U D H AT A SR TSR B R R X SR AR A S K S
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FEbr b oA SRR A PR 1, K IR R D E -5 S AR AR ], 10 AR LA RS LA 2453 i LA AR5 A s, B
SBEREAL AR TR SR DB PR 15 . K IR SR D BE -5 15 Y W HE IR ], 32 22 M s 2 BV R B3 L
i SR K HER AT S G IR

XK SR D BE 55 2 S N T2 AT R 50 2800 (I 3) 80w s T 1« £ W7 DX I AR 2 o X 8L b
M TR AR K PR AR 15 YW HE R 25— BV R AR 7 25— R BR K IR IR 45 K S ULRS Jm i B K AR T AR KA 2
B TEER TR BR SR SRR R e b X A AR/ NI AR LG 75 Qe IR BE B 7R 28 — R IR /K ot 2 1 A
O 2 TS AR B K B bR, S BEHE B e DU G BR 5 22 X0 A4 R T MK 2R 7 55— G PR RS2 K %R
TSR P 2 VTR PR AR AE 2 B AR LK 2R 28 P 7K J2 R /K A (UG AT K P AT 50 — R R Je iR
IKPEII AR UG IR

2
o’ WSx2
WClIndice Landscapex2 AREAX2
Landscapex6 N andscapexs AREAX3
Landscapex7 AREAx4
Landscapex3 A ’AREAXS
Pollutionx6
¥ AREAx1
Pollutionx1
P Ol]utionx% i
‘@ Pollutionx4 ollutionx5
g WSxl \ ’ Pollutionx3
g \
R 0
% WFactor2
6
& 8 o Pollutignx7 X
Land! 1
andscapex \ WFactor]
5 WPCindex
Landscapex4
@4 s
O
-2
=2 0 2

4% 1 Demensin 1

B3 HERMRAKEEMERSERESN

Fig.3 The multidemension scale analysis on the structure and the function of the drinking water sources for the reservoirs
WCindex ; 7K V537 D1 BE 15 5L Water conservation function index; Landscape x,—x; : x; 28 W X [ S8/ N T.BEB i BL L The natural and artifical
patches area ratio of the buffer zone \x, 2 /1 X | #%/ N\ T BEH I F— 4425 & LL The natural and artifical patches total ratio of the buffer zone \x; %%
X E R/ N T BEHASSCLE The natural and artifical patches No. ratio of the buffer zone x, {f:371[X [ 4%/ A\ T.BEH % The natural and artifical
patches density of the protected zone x5 T4 X [ 48/ A T BEH AU The natural and artifical patches density of the protected zone xq 13 X [ 98/
AN TIERE AL The natural and artifical patches total ratio of the protected zone x, PRI X H 28/ N T AL—" 41245 & H The natural and artifical
patches No. ratio of the protected zone; WS x,—x5 ;2 KK FL Water area x, 7K. Water level \x, J7E 255 Reserviors capcity ; Area x; —x :x, (37 X
Protected area x,500 m ZZ#1[X. 500 m buffer zone 233 km ZZ#f1[X 3 km buffer zone ,x, 5T [X. Catchment x5 ff 37 X MHL The forest of protected
area; WFactor 1 ;7K 5 43 T 1 the PCA factor Lof water quality ; WFactor 2 ; 7K Jf 3 /3P 1~ 2 the PCA factor 2 of water quality ; WPCindex ; 7K
L5455 Yt $8 %% Pollutional comprehensive index of the water quality; Pollution x,—x, ; x, ¢ 7K Waste water , x, f£ % 7 % ft Chemical oxygen
demand .x; Z( &l Ammonia nitrogen , x, i 8 Total phosphorus x5 i %( Total nitrogen  x¢ B3 Refuse ., x, (75 Y ¥ i % Distance to the pollutant
sources) ; O1—9: KR #IHLARHD Reservoirs code, 1 K ERMEKIE 2 ALK 3 RAAK A 4 & BRI KR 5 JRRUKE (6 KEKE .7 78K
LRl W OL O Y BRI PN L3
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R EMEFNIE K PR 3 AT AT G IR R N 52— PR SE R FUK BB AR , SN T s AR AR e
{HOR T H AT EIA BRI WL, IR A5 [ L8N N SOUL DR L HES B 5 928 — R EBR . RUss i MIPE =
TR ZEES AR W SO AR SR — R IR, S e KR AR PR . ZRILOK % 8 BRI 7K B LK 28 (IREAS T 7K

SOUAE PO AR R T T A RS R IR 2k X A %/ A THAUEL 2 4 A 2R8-5 A TR TR
ERIE R ABERE  HANH E R ] RERCEAS R AL, 51 SR F, B A 35 R 48 SRR 8 JE 5 A1 D REAR
s, BUPEAR , i 2 RIS, TR VR K B i e R A S ), A AR BE R A, 15 Qe o KR W E

F A A S B AR RS 99% , DI REJE 18t i BRI 89.2% , 25 A1 S5 44 AL 1 R BEFEE 96.6% , Jy— AR )

PRI AR,

3 Wit

3.1 B2 S RS

SO IR TR0 28 H WA LR/ T3 A28/ AT R—IC A SRS 02K R 50 AN A 55y
AR R} P R B LR SO AR A, SRR R A AR A2 RIS B 2 0 TR
T PG /K JZE 05 e s AL SRS S 2[RI A A 6 K K A B o6l 100 BT 4E  HT T A SR AN
SR BN T 2SI B 2H K, A SR & A AR ) T On IR S ML, & B A TR AR AL A i U b
SR BE AT A 5 SR AR FE AR OB TR I FE R G 1 SR AR X A% 0 X R 43 g T4 B KR [ AR 16 e X A X, of
T M S UK SR 9K B 1 AR AR AT AT 2 I . 1 ARG AR At S5 R AN AR ) B TR o AR AR S LR MR AR A, AT
LR AR SRR IE Sk 8, R B A ol AR A AR ) S e A 2R DT fof S U AR B 22 ) PEARRAE
J TR W | RE AN R LR I B RN S B Sl A B AU AS 37 R G R PR, Calnasso 254
HAE SR RRENES T TS R AT N 2 L A | T RE S AR 5 AR S A A sl AL, T ek b
BEECE Geit A T AR G 255 N, T R 51 400 5 WA A5 AF 5% Hh A %R AR s, | HL ) SO 38 W) ] 3B 9 4 4
Sk TS FLIZE BRI TR Gd VA s B i BN AL AR ASHIFE SR R b o ) 3 A
HAR/ N TSI 28071 5 IR0 5ol 42 Sl IRl Tz A i 0 2 2 il SO AR A se R IXCl, B A
AT BIRLA P ;500 m A3 km PIFRZE R G AR/ TS0 00 Bt 5 2 BH 0 SR K RN TP b
SR, SO ABE A P8 U ey, DAL T 52 M0 7 A 7K B AR A 058 TR 7% 5 308 40 20 g AR 4l < 4 v 5 0 BECARL 45 65" AR e O S WA
SRR B SRR b B PRI oWk [ 4R/ N TS LT DA B B A

JRUBE SR TE 0 PR S OULA Jm Rt AR AR Ak T o A LA e M R e R A0, B 3 43 T 2 s W
A SRRERF I A R EIERE N A, OB AT 23 ) RUBE IS [) RUBE Iy vk RO S 28700 I i 212 i~y 22
OHT RS T 2% /NS BT AL B B A8 B0 AT A 4 i RUBE S 0 — by Bkt DX 178 b b 5508255 (14 J5) R A1E
RIEZHR 510—530 km, T/NFEPIH1.2.3.4.5 ki 55 5 N5 b XORBEXH S O X sk 0% S 5 7K Btk A 7
IR AT, BT G T i 7 2 Rt LUK, 456 Bootstrip FE 8 BE AR S5 (1 SCHEIX ], TA R 4 km ZZ 0
XA Jmy ELAT f R /K B2 8] 0 S e B o 36 1 SRR R K IR A4 DX R 2 IS A o, AR 55 R H 500 m
A3 km PIRRGE Wb X 53 H 1350 22 AR K IR S5 A JR |, (DS UL A 1 ) B 2% 1 K IR — & TR WX,
DRI DX 551 B AR 1 0 2 118 — SR P DXRD A 7 DXORE ) ) 249 SR ) R 2 S AR S s, i S WUAS Jey - A A
IR R SR D R A R SRETH T AR X B Y R, R SO A X6 28 2 AR /N A TR) R S5 A% S 43
AR R — BRI R EETT , 100 mx500 m KRBT BB IRALFR BE = T 100 mx1 000 m JRUFE, BPASH RUBE () 1l i
TR AR, A 28 45 S 2 500 m #5 3 kn (928 i IX 55 L AME AR A B AT 5 45 SR S %) e DR e — A T [ 3 3, — >
T T 90 P22, W 28 (14 2 0 i N 298 Sl 7K R ARAF BE AR TR] e 3 s 130 P 5 53 R R A6 S e Fn - ) O =0 22
5, AU B E SR S TAHIESE T 500 m 28 W X 3 JE T OR T X YW L {UA — SR 5 1 B R 2 R T
T PR B 0 v B N R TR K S 3
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3.2 WA SRS

P AR A AR AR TR S —id R A 06 2R i B AR 2 B AT L) 75 40 ) P S 56 A0 0L R 0 25 A
[ s [E0) 02 () RUBE b B9 B AR R LA 4B 7R P FE ML, S TS OO SRR AIE 2B 2 B e A/ % 0 IR T R S 3R
T TN S ka3 A LA SROUUAR R 4 A R R TR B A AT I SRl HE I, T DA SO B A SR
IR BE R A R K K SRk R A S ik AR T
Z TG IR HT R 53 53 28 Wi e e 5 8 iR G T /K IR TR D BE -5 S0 Ui =) 25 (B 2548 /K BT 7K
IR AN Gy HE A A S R R OC R PG/ R AR R R RIE RGE 25 () 5 TR A DG K —
A, o 200 A0 2 T AR 0 22 AR 2P 1K 99.8% , 7 Al it R A 96.6% , $5 b Ji MR BR B 1k 89.
2% FHARERAR  HAHT S AT HET S K PE AR LK P RN U4 K RN B Fh 3k AR DG 75 R AR 2
RGN a5 , R F5 8 15 T AR A e VB F ; e /K I — O T BUA K IR b AR 3 XA S R S5 R 2
DL EOK IR SR DI6E , HLS0AS =ik S Ak, JLICAHM il B S5 A3 &t Ak as 8], o — 5 TR SR AAR b 5 2 T U5
Xof 7K K R ™ B R I T AR A A A A 1) 2200 s Al T e i YR G B4, BRI T R0 5 UGS T K
557K R TR RE A8 AN B4 5 ) A R AR K 22 4 R e [ R A 4 22 i /K B IR 5 2R S T BB AR 1 1 O
e H IR 1 X K R YR S K FE Il A DI JE K T FH A1 0, H B R “ 37K A7 5 S 802 Tl P ik a8 T 2
S BUR AT 5 &, 55 40, 3500190 P28 TR K Y b J) 00 e A AR IT oy o B 91 e s, B K X sl vk
PR A BEAR B K TR A F7 A DI BE 3 SR T, 7E A HBOP 5 28 Y, RS AR 5 40 55 & J LR R 1, )+ B A IX 3 1
(el E N 151 A8
3.3 R 5 ThReitiL

ARl A AR A SRR A A S RO Y, AT S RS e G A R v L 25 AN
FesE kM HSCAEAE T AR P2 O BEBR VR Mt 5 8 S LIE S B, AN Bt 2 0 ST A S T RE DAY J LA 43 #r
FH e/ N 5 RE 98  FEE — S5 L3 308 8 B0 T X Sl a2 25 5 U S R AR 55 Th R AT TR Rk, %
KA RIS AN ST T X 11 AR R K A 75 fe /I T BIEA I A5 LA A0 S R o A 7K PR 4 X300
1435 BT RE AR LA Ak 2 18], 48 H D AL IR TR A TR AR B DX P9 R AR 25 2R G0 bR o2 A8, 488 23 A A R I b i
7 ECER DA BP0 A R X S i A S R e, T S 2R S R G VR R i) 21 i ok
JE AL RE S IR TR IIRE . MARMRAE S 2 SRR B 520 BRMOK IR T 75 D BB 1) PR 2 IR 8 MO ZK 43 A
6 IRy BRI RS Bl SR e e 4\ 22K TR EL SR AE I R, B, A AR AR S 2R e N U F R G e
R S5 P L2275 AR R K A SR 2 [ 454 22 E AR AR ASE R 7 3 oot [ Ao ol 235 ) 467 8 50, 0P L7 (K
Wit ) R 3 I PR AR ( E R R A B e R A A R M2 A8 Bl 2 1) % R I T R LB S AOR
JAEE Y B ARRE) |, 5 BY R BERLFREOE AL (PSO) iz B, 45t H bR A Rl B LA A A Rk 21 B AR TR BE VR RS R
PR AR AME S RSG5 F BTG, A AR 35 ST E 18 5 i, o235 1) i SRy ) & B, DOTRE A4 L AR AR MRSy 28544 , (i i0F
A R G IR R IR D RE B A e o

/|

4 Lt

BT ZVRHAE B BTN TTIMT 51, X 1 T T 0 2R AR TR R L 45 4 5 TR 7R D RE G R & A
PEAT TR VERTSE, 4580 F

(1) g 7T 80 PR B AR /K IR A 2 b DXl 500 m 6] 3 km SEAR i, 52 AT Sl TN s | S5 WA e 2
A TR, KU AR D BE IR | T R AR SR

(2) BT TR B K IR SR D RE 52 S WU SRy R B IR K BT 175 e 458 TR 7 B2 ), L 22 () A A
FARAEBOCHR I, Al S7 b 22 B LA DA D i 5 BE T 20048 0 2806 9 2 4 RUBERE & L R 4B /s 2 TR T
T T80 P SRR P K DA A TR AT e [ 77

(3) “ /N —Z Y2 (B J7 A M 255 00 AT 7 7 180 8 284 PR A 5 L5 ) 5 K DU 57 2
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AE , IS UK IR A 25 R GURRE T K BT FIK 55 T B4 9 A A 2522 45 XU IRV REL, %ok 25 BT HH /K A 25
PRIPS B GRS BT A G ORI 2 D A T s | DX A SRR RE g i S TAR R RSB L
Bk T LRI BT TR B ORPUR PR AR DOl A B B AR B SC AT T BORE B
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