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(L. PEREARO R MReEBE, 2~ m BB 6502245 2. vh AR BRI 58 BE Mol BHE (5 B F5E 8T, Jb5t 100091)

WE: (B8] K L#aENMREHREEMARTIABYAES S A, EARXABRITRENLEEH LT, BELEH
HPBLEME, AW BB R A ESTERERN Tk, LEE, 22 FESEN., [FF] Ak L#
B FER & E oA F R 2002, 2010, 2018 4 Landsat 5. Landsat 7. Landsat 8 T 2 45438 A A al, X 5K
BEAEFR, AR ERASIHK (RSED FHA R R AR EFRTL T RN o4, [£F] D2002—2018 F, &
FELELRAEKNRERE, EEHLORKRY 58333km’, QFEFENEAIZKZERETERFEML (P A
0.688~0.873), % RSEI ik iF M B ALK R A KRB R TR REIF, 32002, 2010, 2018 SFAF4 R i# B A S35 439185
A% 0.458. 0.490. 0.488, A SIITAZTHEMEAIA FTHAKE, 16a QASTKERBTRALTRE 2L @AY 2742%, %
AEZGHEBRE 15.09%, @F 5430 1E & A BIEH TR ERBT I I, % — £ moy BALE-0.029 % #-0.622,
RBYGLFLASTKERERANELZR L, [£58]2002—2018 4, 2F L ENRAFHARZKE, LAFBRE
BEFERE, THERMNALSHERMERNNEZRE, SR AETLENTEHRREGRY, £ 8428
ERR: BB R ASIE (RSED; AERBAE; T EFM; &F8
FEISES: S719; ST714.7 XHEkARERS: A YEHS: 2095-0756(2022)04-0783-09

Evaluation of eco-environmental quality in typical rocky desertification
areas in the upper reaches of the Yangtze River

ZHOU Siyi', YIN Xiaojie', TANG Ruiquan', WU Pengfei’

(1. College of Forestry, Southwest Forestry University, Kunming 650224, Yunnan, China; 2. Research Institute of
Forestry Policy and Information, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] The rocky desertification area in the upper reaches of the Yangtze River affects the
ecological security of the whole basin. Under the comprehensive control of rocky desertification vigorously
implemented by the state, the situation of rocky desertification has been significantly alleviated. But at present,
there’s no evaluation method for eco-environmental quality in rocky desertification areas. The objective of this
study is to carry out the real-time and quantitative evaluation of eco-environmental quality in rocky
desertification areas. [Method] Based on Landsat 5, Landsat 7, and Landsat 8 satellite image data of Huize
County, Yunnan Province in 2002, 2010, and 2018, the rocky desertification grades of the study area were
divided, and the remote sensing ecological index (RSEI) was used to quantitatively evaluate and analyze the
eco-environmental quality of the study area. [Result] (1) From 2002 to 2018, the overall rocky desertification
situation in Huize County was significantly improved, and the rocky desertification area decreased by 583.33 km®.

(2) There was a significant positive correlation between rocky desertification and eco-environmental quality
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(= 0.688—0.873), indicating that RSEI was effective in evaluating eco-environmental quality in rocky
desertification areas. (3) In 2002, 2010, and 2018, the average RSEI value in the study area was 0.458, 0.490,
and 0.488 respectively, and the overall eco-environmental quality was at a medium level. The area of eco-
environmental quality optimization in 16 years accounted for 27.42% of the total county area, and the area of
ecological deterioration accounted for 15.09%. (4) The contribution of dryness index to RSEI was increasing,
and the first principal component load value changed from —0.029 to —0.622, which was an important factor
restricting the optimization of eco-environmental quality of Huize County. [Conclusion] From 2002 to 2018,
the rocky desertification situation in Huize County was significantly improved, and the eco-environmental
quality was at a medium level. The dryness index was an important factor restricting the optimization of eco-
environmental quality. The protection of rocky desertification areas should be emphasized in the future. [Ch, 8
tab. 28 ref.]

Key words: rocky desertification; remote sensing ecological index (RSEI); eco-environmental quality;

quantitative evaluation; Huize Country

VYR A B PGS A AN BT - DK R 3 2R PR Dk v ™ E A = AR RS IR, Horbo EiAE 32
PR E R VT RIS R IX X XA B SRR WRFRKIRRE 12, I ARG E ARG S,
KEFRIE . AA I . PR AL TRV I A P R TR X OGP AR TR
K4 Yt i e, AAEENASFERZ XL, Ak sm Yt SR U6eRk, B 1
VY R b DX BN RV AR A 4 . TR, VT b Ui A Ak b DX A A A5G R A S T e ) EE L
VOB, i YA AR ) g Se T B A T A SR BT A, R I AT LA O AR B gy vk . AR,
WM 9 2 25 A AR S IR R B s VP AT T — RGOS0 [ 2013 AETRBKR T 45 1 S AR R
(remote sensing ecological index, RSEI) LAk, RSEIJEE N H TN . 971X | B, FEEfb Ak £k 55
XA AP BT, TR ST b 1 3R AR R %3 MRS fii F RSEL LA A Akl IX iy A=
SRR, A0 A B X A e AL AR SR 5 R R 4, G BT S R ARG shny Iy e . 5
BE L Jra, XA Ak DX R b TS B AT R R S

FE ZEpOll AR R 55 3 A A W i 45 3R B . H RGP A Ak 22000 1 8 Ny, R A fE Bt
M. =F. T3 (HIRR)W, mrada il i A BRI AT e, 2RI, BRIDK R 55K, 4
A DAL A7 H B A SE LRI b i st R A DXt o T 2 B O DR ST X, R T 2002, 2010,
2018 4R G RBHE , R M RSELIE WS S5 PP pF o8 X A 881k, 456 AR 85 A Ak 23 1] 43 A Bl
GIHTAS A AL X B A SR BT i, DU A A X ) o A A S PR R B i 4, B IX.
A AR R A A R PR A S .

1 B BB 5 #5807 i

1.1 AREER

A ST R (25°48'~27°04'N, 103°03'~103°55'E) (i T =B A RILEE . &V AR Hivg
PEALER, A EEALZE AR BT B WL E T I B S BB PE S ARAC, RV m R, T
B4R 2 220 mo SEARSE S A B Sk, R B TR R D 2 XU A R R BT AR R SRR AU, AR
SEIR N 12,7 °C, AEREKEE N 800 mm. BENAEPE LA R ILEM | B R 2RISR WA AR AR
FJFRAMY T BISRNRIREE ST 2, ZRIRAER A DA, AR HEELIX
1.2 HiEERFLE

TE BB A 2002 4F 2 H 25 H Landsat-7 ETM+, 20104E 2 H 7 H Landsat-5 TM, 20184E 3 H 1 H
Landsat-8 OLI_TIRS 45 [0 251484 . A7 s AR R E s ok B T P23 [R]85 == (http://www.gscloud.cn).
7R H T R Sk T R B s R AL HE ST T (http://www.gyig.cas.cn/) B ITERBCE o0 . X RGASE
G TR IIGIE . KEKIE . U IE S AL BE, 45517 I X R ¢ B Bi DR AR 0T 38000 AR X


http://www.gscloud.cn
http://www.gyig.cas.cn/
http://www.gscloud.cn
http://www.gyig.cas.cn/

55 39 55 4 1] JRIHARSE UL WP LR Ay Al X AR AR R A 785

1.3 ARKDZE

FTHBEESE (V). AARER (Rg). HHE (5) 55 3 M8, Wit Z5 G T ikl A Bk i
PR RIS IR B R B H— A A e R, IR MG I R 43 T A o 7 R
FOBWEER, WRE I RIREE SR . A AR SR, RIEA R R A AL LE A TR AR
(IR): Ig=0.4Vi+0.4R5+0.25. RIPIRM N IERI A EALER . 01 HTABELL ., 1<[x<2 W&
A, 2<L<4 HREABA ., 4<L<6 FHHEABI ., 6<[y<8 Wi AWk, 8<l<10 A
JEATBARY R 2 R SR AE WS TR IX 15 B B S L

x1 AELSFIEHRRE

Table I Assignment of rocky desertification classification index

} SRR ] ot
W fi - - ok : )
MR HIMER B /(°) HpRE e BT HEHEC)
0 0.70~1.00 0.0~0.3 0~15 6 0.25~0.50 0.5~0.7 22~25
2 0.60~0.70 0.3~0.4 15~18 8 0.10~0.25 0.7~0.8 25~30
4 0.50~0.60 0.4~0.5 18~22 10 0.00~0.10 0.8~1.0 30~90

14 EREASEH

K 3 A AR (Ipsp) AT SR RIPNT, 238G E Ta 8 B, T . E 4148
br, 53 A — A B de %k gﬁ‘% AR 88 MRIREE ORI F R A A A S
Wi,
141 2REBAF  AHBCROOE A S T PN A E S . I3 — A TS 28 (Inpy) 1E 00 B A
PR, BEMSAR G b S e - b b AR R B SR AL T REA KR - hovE(onrpR) (OnirtR) 0 LT
prir F pr 53900 TR S AR B A I L1 AN ZL A B S 5 28
142 RERAF RS RINYE o0 QR E) SR . TR R B A AR AR 4
W AREBESRR, IFEARAN . W=CpptCopatCiyprtCapnirtCspswiritCopswirze FeH1: pp pe-
PR~ PNIR~ PSWIRI~ Pswiry 730 ESAGEAR I ME I Be . SRipe B . 2B ImLrhb i Be . R ersh 1 3%
Bt IR 2 B RLETR . C~Co MIRE A/ IR 2%, XFF T™MPY, €,=0.031 5, C,=0.202 1,
C5=0.310 2, C,=0.159 4, Cs =—0.680 6, C,~—0.610 95 X T ETM+2), C,=0262 6, C,=0214 1, Cy=
0.092 6, C4=0.0656, Cs=0.762 9, C¢=0.538 8; XIF OLI*!, C, =0.151 1, C,=0.197 3, C;=0.328 3,
C=0.3407, Cs=—0.7117, Co=—0.4559,
143 TE#HF HREXAEREABRME X, FITERR DR LR Js) SRS (1) 193
PR, IC B 85 (ops)™ e TEEFRPRXT A SR T E R A REH .. AR

Is = [(oswir1 +pr) — (oNIR +0B)] / [(Pswir1 +PR) + (ONIR + 0B)] ;
_ [2pswiri/ (pswir1 +PNIR) ~ PNIR/ (ONIR + PR) = PG/ (0G +pswiri)]
[20swir1/ (pswIR1 +PNIR) +PNIR/ (ONIR +PR) +pG/ (PG +pswiri)]
Inps = (Is +11B) /2-
144 #JEHEAF HREESEENAERKET . SRS SO SF 8 DIFSC,  PURAAITSE R HI 2R 2 3%
TRIAFEFE AR . I FE AR A A PR R A AR o MR R Y SR R AR IE IR T AL R
LW R ST SE B Ly, o0 R AR ST 52 B LT, M T A% L SRR A 5 B 280 RARUZE 25 Bk T R AR IRAR 1Y
RERE . KA MRS BRI S RO RE R L), R AR
Ly=[eB(Ts)+(1—e)Ly]t+ LT,
SO e MR Ty TR MBI BTy W Ty FIOREAEEE G « H A
LN B i ol R KSR SE B B(Ts) A
B(Ts) =Ly~ L' -7(1- &)L, | /7e-




786 WroIL R R K A R 2022 4E 8 H 20 H

3R LR TR (o) TR AR 5 (F,) 2 KR . 5. AR 3300, epae KRR L
BT epuitding MIMBHILR HUAR R epuem N HIRHISR FURR ST

Ewater = 0.9950, Inpv <0;

Epuilding = 0.958 9+0.086 OF, —0.067 IF\%, 0<<Inpy <0.7;

Enatural = 0.962 5+0.061 4F, —0.046 lF‘z,, Inpv = 0.7,

iR HL SR (Tys) 1218 B 7 A ARG
Tis = K2/In[K /B(Ts)+1] -
Hrb K. KN ERSEL ST TM 838, K,=607.76 W-m st 'pum™", K,=1260.56 K; %I ETM+
i, K;=666.09 Wem?+sr'-um™', K,=1282.71 K; X}F TIRS band10 (¥, K,=774.89 W-m+sr'-um™",
Ky=1321.08 K,
145 #RASRKGME SHPMRSRE. BE. TE. E 4 RSB ERL, 8O RBUER/N
[l R Ry s, HHAEA T [0, 1o R FMIIZHIITES 4 MERIFTA, THESRE —F s
HATE (Pey) MABRGEITEE R . T TR, H 1-Pey, AR E B S8 Ijspo, FF
W FOE AT B SR A HE L Ijspo Trsp (BOR, ARSHREE it iy, fezlize, B
Irsko = 1 ={Pc1 [f Unpv, W, InpBs, Tis)]};

Irsg = (IRSEO - IRSEofmin) / (IRSEofmax - IRSEOﬁmin) o

L 0.2 A [ Bk Trge X053 20 5 AN XRITY, 23 BIAR R A A IR B i 22 (0~0.2), %822 (0.2~0.4), 5§
(0.4~0.6). K4F (0.6~0.8). 1It (0.8~1.0),
1.5 AEXSESHEREMNMEXE

] ArcGIS X 2x ¥ B HEATH 5 R AE (1 kmx1 km), ZERAEEHRFHLIXS , L4552 366 >R AFEA,
BRAZKE DL ALY [g 5 Ipgpe NHABEALLEAIEPR KRR T A BRI IX, Xt I #4700 —1k,
VAR Iy, 15 B0 A AL EE TR0 (Iro), X Iro 5 Inse HEATHHCHE 00T .
2 HERAM
2.1 ABRERRESH

Hi 2 Al 2002—2018 4F, WFFEIX B A L X (BB . SR . wp e | 2 A k) i Aue
T 58333 km*, (HABUHIFRM 24.57%; ToAEAL . VEAEABATE ARSI, B R A AL AR, R
R MR A Bk A R A, PR N A AR ERARS R R HIEKRE,
2002—2010 4F, T A7 Ak X i A A /> T 253.22 km?, T8 R 4% B A AL AR 2D (432,73 km?)
AEHIIE R A 8.58%. 2010—2018 4F, JoAr AL mi LR Z 1N, ik 284.48 km?, AFJHER N 10.13%; ok
BEAEALTIRUR /D T 28.38 km?, 4ERIFEZN 8.23%.,

R2 £FE2002—2018 FARENLEPATH

Table2 Area dynamics of different grade rocky desertification in rocky desertification of Huize Country

M AVkm? Tk EHE%

ABACFER
2002 2010 2018  2002—2010 2010—2018 2002—2018  2002—2010 2010—2018 2002—20184F
W ABA 5078 5712 28.74 6.34 -28.38 —22.04 1.48 -8.23 -6.87
S AL 53523 578.16 462.16 42.93 -116.00 ~73.07 0.97 -2.76 -1.82
A AL 669.23 799.47 679.75 130.24 -119.72 10.52 225 -2.01 0.20
REABAL 844.86  412.13  346.12 —432.73 —66.01 —498.74 -8.58 -2.16 -10.56
WEA AL 170.52  282.77 328.40 112.25 45.63 157.88 6.53 1.89 8.54
ToAEAL 103.47 24444 52892 140.97 284.48 42545 11.34 10.13 22.62

22 ASMERELZMEITEN
2002—2018 4FFFEIX. Ipgp PHEASLIREEA K, iR E TS, AR E DEREPEKF (38 3).
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16 a [6] 4= 4G R A 22 L X XA 140, 5 2012 4EMH L, 2018 4ERFSE X Tng WEAT FIF R I, Hirpgg)is
Fobn . IREERSAR IR, BORIEFI A A SR TR TER ;. TR AR . BUERS AR S (E,
PRI X IR ) T UM VE . RN, 2002, 2010 4EGERE | BRI Py Z R TTRE . 4 P 2
My X, RALRE | BEX AWM EBGEEAMS T T . #ENRREN. 2018 F45 | B
(1) Poy ZHUNF TR . 8 Poy Z ML XA, RT R, R Qe TS . 1880 UGS
. 16alal, fEfERMINGE EZk A T TR, H Pey H-0.029 284-0.622,

®3 ARENHARRESIERR T

Table 3 Ecological indicators and loading scores in different years

I, W T T -
tEfy — — — — RIS
¥fbrEZ P PIEbREZE Pg YEhrifER Pe Y(EbRifE2E Pg
2002 0.680+0.092 0.387 0.484+0.102 0.608 0.569+0.010 —0.029 0.495+0.112 —0.693 0.458+0.127
2010 0.696+0.087 0.311 0.541+0.146 0.698 0.710+0.086 —0.348 0.498+0.125 —0.544 0.490+0.136
2018 0.719+0.095 0.427 0.585+0.079 0.361 0.601+0.123 -0.622 0.462+0.124 —0.548 0.488+0.171
MARFAERAR SR FRIXATHBE R4 20022018 EFRARR EFTNERHER

R4 AR 16 a [T 5 XA S EEAL S 0
IAE, A BRI R AR ARG 5 T 2 N
T 90%, (HIXIRAFG ST ahBOR, MEFEHRILHIA
Wide . Hop, rhaE RS ARG IR K
BB AR R, 16 a [H]FFERIK 14.53%, 8%
L LA A G i ARSI i, (B A A iR AN
Ko RUFKALFEG R, A 12.92%. H
S5 ALAL: 2018 4F, Az ASAEG N 22 Y Xk 32 20 A
AR, Gi%s | kLS T, HilFE, K
EL. WA . KBS, SR TENGTER) & A S . &L

x5 HRXEZSHE 2018 EETITENERTR

Table 5 Leveled ecological assessment area of each town in 2018

Table 4 Area of leveled ecological assessment in the study area from

2002 to 2018

2002

2010 20184F

HEASERES
PRSI gk /% TRkm® (5 o ERVkm? (5 He/o%
2%

e
e
Ly
it

79.95
1943.54
2970.32

841.53

18.69

1.37 68.34 1.17 102.09 1.74
3320 155229 2652 2015.82 34.44
50.74 285537 4877 211990 36.21
1437 1360.49 2324 1368.87 23.38

0.32 17.54 030 24735 423

FERIRS | fRAME, WS

A G km® A A km?

2% LI g R4 R % B rhég RAf e
AP 5.83 156.34  200.83 153.60  45.70 g 1.22 118.83 107.67 51.38 8.84
Frh 2.92 90.38 117.22 100.62 26.36 K% 0.74 27.50 39.97 22.78 8.58
%% 0.98 33.13 70.37 4040  21.61 M 6.41 117.84 120.26 116.91 7.31
ik % & 1.05 55.99 103.23 94.65 19.10 N 0.77 57.07 109.57 98.15 5.61
HAES 1.15 80.31 63.50 47.08 16.03 (51232 2.62 72.16 93.82 64.03 5.17
Wl 6.06 133.47 79.70 25.70 13.00 KL S 9.72 121.34 90.26 4237 499
U 15.52 203.46 154.62 76.36 11.38 SRl tE 4.68 143.64 141.66 68.86 3.60
Kt & 2.02 68.56 78.74 56.37 11.19 M 0.62 105.33 142.85 79.65 2.63
N7 10.71 143.69 106.51 35.19 10.28 Lk s 12.92 75.81 69.63 3139 2.1
EIE7 0.48 33.94 62.61 71.44 13.36 K4 6.03 86.68 99.28 48.80 1.19
oML 9.64 90.35 67.60 43.14 9.31

23 ESWEREFHBLEN
231 2FEASKRUTMEARSY  FETEBAESERN S N55H, X2 2002 F1 2018 458 8 A4
BHBGHAT 2GR, e P AT S MIE . 0. UKIRIA A8 GF . AR | AR 2%, W3 6 AIAL:
2002—2018 4, WFFEIX AR A IAEE I S5 AR a1 AR 1 605.37 km?, (5 3RIHIFRY 27.42%; RS 224
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XA R 883.58 km?, i &l FLAY 15.09%, AT WAFSY X AL S IREE A R AR b i $h . ik 7. S
WIS WX FEMGEE) S HES . 8. g s . M, A8 2. BRS .
WS WIS M, XS BRI R, ARG SRR, A B K ) SR SRR,
RO A2 MAMERNG . ABAIE IS, AR BR8] T RHGEEDY, A SIS I SR
2 X FE A AR T X AR L ARG A O £ B, IR d) . A, Sk s | ke
S SRR . IR . B . O RN, KBS . XEE SRR =IO, BN A RE
KR, WL R R, AR Y, — e R R T A AR,

R 6 2002—2018 FiBBRESRIEHTK

Table 6 Change of remote sensing ecological index in Huize Country from 2002 to 2018

el S FOERY km? T Y km? 215 /% eS| S FIEAY km? S /km? Fhit/%
4 0.04 AE 0 3365.08 3365.08 57.48
A5 ) >33 1 605.37 27.42 - 87793
2 136.80 2% -2 5.63 883.58 15.09
1 1 463.00 -3 0.01
F7T 20022018 F EEBRASEHTUMNERI AL
Table 7 Area and percentage change of each remote sensing ecological index level in each town from 2002 to 2018
AT A AR AR T AN ARx

EAVKkm® /% HRV/Kkm? (5% mEVkm® 5 /% WAVKkmM® /% EEVkm? /% mRV/Kkm® 5 /%
Aphi 20647 3672 309.49  55.04 4634 824 |%B%% 9785 3398  169.07 5872  21.02 7.30
Feb 13632 4039  170.60  50.55 3058  9.06 |4 % 1738 1746 58.64 5889 2355  23.65
FANES 62.87  37.76 91.42 5491 1220 733 ||FEHEL 113.05 3066 19607  53.17 59.61  16.17
FERIES  113.88 4156 14121 51.53 18.93 691 || Eff% 9709 3581 15455 56.99 19.53 7.20
HES 7696 3699  106.10  50.99 2501 12,02 |ME%% 72554 3050  138.09 5807  27.17 1143
B dti 40.83 1583 16691  64.71 50.19 1946 || KLLZ 37.10  13.81 16922 6298 6236 23.21
B 62.66 1358 25889 56.12 13979 3030 ||/RIPEL 6483 17.89  218.08 60.17 7953  21.94
KiF % 69.99 3227 121.86 56.19 25.03 1154 |HIS 11207 3385  199.07 60.13 19.94 6.02
N 58.66 19.15  190.74 6225 56.98 18.60 || H#%%  19.64 1024 11504 59.96 57.18  29.80
B 7123 39.17 99.05  54.48 11,55 635 || KIFHH 2503 1034 16141  66.71 5554 2295
WLl 48.92 2223  129.57 58.89 41.55  18.88

232 ARAFBLEAHRAESKALTA HESATH: WOREABAAHIX, A BB R B IARK2E,
SR TR A X B SRR R LA 2E . ThAER T, R WA B X S SR
. R4, TABACHIX, AR RO R, WEHEE X, 2. A RIFERMNS LT
PR o Al WA A 5 A RS Z (M AFAE— 2 et . 2002—2018 4%, TG, W7E . RIEABLHbIX,
AERHEHR I Kb, TABEIEAEA B, EERRFEH TS R NRIE. 1
REABEAMNX, AR FEHRE. DE. RIS, BRI, RZ, HRE . BORE A B IX
SR RBAEA 2, Hoh, PeRE BRI, A SRS TR 22 S A0 T AU R GA 28.11%, X 1]
fESTRA X, 16 a5 X TR 89 Pey F1-0.029 28 4 —0.622, i 845 Poy H 0.608 T %K
0.361 (% 3), X Ingp FEASURIME T, DT ZEEE R LASHR B | W3 B A Ak R R 3 0 5 i X A 25 A5 I
OB L, B, AR E . AR E T, N R A BT B X AR, D AR R
T

3 WA 2002, 2010, 2018 AEFEHL G Ino 5 Insp FOAHSCVE 2R B0AT 1. 2002 4F 0 & HH S vE R 50 N
0.688, 2010 4F->k 0.750, 2018 47K 0.873, 3 HI¥FE 0.01 /KF LB EMIE. L, AEHEFES A
2 BAFTEIEA G, BEE AL, AR IREE B W 4, Bl RSEL VAT A0 B Ak b IX A 2 20
B PR B AR A AR
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%8 ARAARUERTHRREBRAESEHTH
Table 8 Remote sensing ecological index changes under different rocky desertification grades in the study area
e B A RAL SR AEAL AL R
T AVkm? 5 He/% T /km? i H/% T /km? 4 /% T /km? i /%

T

% 2.97 5.85 9.72 1.82 2.92 0.44 1.34 0.16
g 3432 67.59 277.76 51.90 228.80 34.19 145.61 17.23
2002 HhaE 11.61 22.86 207.10 38.69 341.36 51.01 491.45 58.17
KA 1.80 3.54 39.99 7.47 94.17 14.07 202.98 24.03
i 0.08 0.16 0.66 0.12 1.98 0.29 3.48 0.41
7 10.81 18.93 9.36 1.62 0.15 0.02 0.00 0.00
LI 36.32 63.59 303.82 52.55 171.90 21.50 2.51 0.61
2010 HhaE 8.85 15.49 212.10 36.69 518.79 64.89 225.13 54.62
R 1.14 1.99 52.85 9.14 108.43 13.56 183.63 44.56
i 0.00 0.00 0.03 0.00 0.20 0.03 0.86 0.21
% 9.76 33.96 24.58 5.32 0.86 0.13 0.00 0.00
BE 14.24 49.55 290.26 62.80 276.22 40.63 5.85 1.69
2018 HhaE 4.70 16.35 135.33 29.28 346.45 50.97 202.41 58.48
KA 0.04 0.14 11.86 2.57 55.77 8.20 134.79 38.94
o 0.00 0.00 0.13 0.03 0.45 0.07 3.07 0.89
WTEA L Tk JEmE ks
A FR
TH A/km? 5 H/% TR /km? 5 /% TH A /km? 5 /%
2% 0.03 0.02 0.06 0.06 57.74 1.65
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