ISSN 1000-0933
CN 11-2031/Q

& v' (“-J -4
“\\’.'fv' .




L/ L E

a'»
" (SHENGTAI XUEBAO)
PR S RN £33% %10 5 201358 (AT
H R

BEKITKLEHER
AR RIT R LA KB A THF R AR RIT AR LRI I F o timA (2045)
AR T BT A R A 35 4 R A AR L AN BB E AT e BsEA (2946)
A RIT BT K R R K BARARE B L RACB L IILHL ooveereeeenes wEA T B, EAR (2954)
LI AR T BANARAR B )G T IE T HUBE e A e vvereeeeeeniiins T35 B, 8 B3k, % (2964)
AT RUSLE #9432 4 KT £ W B R LAZIREFHI ooveeeeeenes T AR M (2974)
7 AR R R R LA R B AT —— AR T E R ] e K OWLRERLT B (2983)
T2 R Iy RANR AN B 09 8 B AE I —— AR T T R A oo AR B, F (2992)
AR R LIRAIEA R F O R —— VAR A RITBA oo B BRE H (3002)
AR 5 2RgE
LA HRHACT CO, BA 3B R BAF IS woreereereensossonsenennn KA. R ETE.E (3011)
130 15 SR A K A AUIR BT TR v veeeeneeeeennee e DaEa AR AW % (3020)
MEERERES
EER R FAA T L KRR AL A B T ABE B RIS ZE R A - vvveeeeeeennnreee e e e et e e

....................................................................................... B EEE KHEE,E (3031)
FE T BRI T A B AEPE e KA R B E (3039)
A B YE S e A ] BE T 2o B oo WS FW G EER A (3047)
s BEEMES RS
BRAGNEER TR ORRYPRERBEEME S F OB UK. ELE  (3056)
FARIT K G B T LA AR A S R G E R T 0B e reenn e ¥ OB T AR % (3065)
I B R R K R B R BEE LM S A e hEg BEBE B2 % (3074)
F O R ABE R LR AN ZRE BT IR FHT AEL Y %% (3083)
RN AT HE IR A XT3 BB TR B IR AR B T o8 vvvveverrrereenrnrnsiiiii i W OE.E B EET A (3092)
G BT B R BN H A LIE B HR e FhpE FRE K L% (3103)
B FE AR AL B M fR A AR AR AN A HE B 2 I HUEE <o BT RAE (3114)
BA GG EI ) I LA AU TR, e eeeerreeeeeeeeinieeeeeeiiiieeeeeas DA WHE KAWL (3122)
F LI RE BRI FE T H 8P C AL G vt B LB F oA R oo F A (3129)
T 17 B A AR I AT K T AT MG G ceeeeeeee e ennnnnnnnenneeeeens % OWLED W2 (3138)
v BT A Tk M 3 B AR 2 A P S AR A AT R R T e MBY HUE EFR L (3148)

%gﬁ%[‘?%gﬁ@*ﬁ?iﬁ%ﬁﬁ—%/&}i\ﬂﬁéj\a%ﬁ% .......................................... ff%/%f?i,%? iqﬂ (3158)



60 FEATARES AGIREMABT T T A - eeeerereiii e, Bom X EFE, H = 47 (3169)
AT RAAI A FHHEH AL AARIZ R BEAEGHT - WRigE IR (3177)
RESFMES

FREAER T EAR TG AAG I B T et HWA FETF,EEXL,% (3185)
KT 2 FEATA X B W AR B AR B 15 SR v evveeeeeeemeeeee e ZWM, ARk, 7 L% (3192)
RE 2HAVA G XL T B EEIRRFE R QB F e TR MM, ZEE,F (3205)
RAARI 49 S BN L TR R AKX TR LI cvvvrneneeeeens B4 R R, KX (3213)
R E R

B AR AT G & T AT MR SRR ARG oh e WOWLEOELE OW,F (3222)
NEFARAFHGERREKE L RBFEA F IR Wik, WL &, % (3233)
LEAMAAMH R R R T EAE TP RG] ceevveneneniiiiiiiiins TP A MEE, TR, % (3241)

BTIEARSECN 11-2031/Q # 1981 # m * 16 * 304 * zh * P * ¥90. 00 * 1510 * 33 % 2013-05

ECEEEEEEEEECEECEECEEEE

HEEBE: ORI KB R A L B AR —— TR L = AL R 3 A KA 2 2 S A Ry LD kL RS 55 e
P XN A3 A5 i LA B4 KA A TR E R R JE AR ST R A0 T VG SRR A S e L R
3K 40m A B IR €8 BT AR HOBCRIBIAE IR | BA7 . KADR IS IIE AR, 5 001 X N 2 R A2 A B DD I SR 2%
KR HBAZ KRS BB S & BEA R RIER A T R, XX T L 39 B AR (A AR bk £ |
HREEILR A LR T, LT RS RGBT R A EE TR 2 5

HERERRE: FREAEE ol k2 E-mail: cites. chenjw@ 163. com



5533 %5 10 1) S = & il Vol. 33, No. 10
2013 45 H ACTA ECOLOGICA SINICA May,2013

DOI: 10. 5846/ stxb201203070309

EH W, AR ST, W, SR VURIERE I ERIE E g A AR IR IX S SRR 4 5 AR, A28, 2013,33(10) :3056-3064.
Wang B,Peng B Y,Li J J,Pu Q,Hu H J,Ma J Z. Avifaunal community structure and species diversity in the Mt. Qomolangma National Nature Reserve,
Tibet, China. Acta Ecologica Sinica,2013,33(10) :3056-3064.

ARk EHEIEERR B ARIFEX
ERBEREFHNSZHE

IR HHR, FREYVE 5, AR, B
(1. ROl R 2= EFE S B4 Be , ARIE 1500405 2. /E)ir'ﬁﬂfﬁ(ajt%i pRkER, KD 410081
3. WA TEIREE QARG X, A 415900 4. FERWGEEHBISER, TN 510260,

5. PERAR R, BB 6502245 6. ERERIIFDIE K M R XS, AWl 857002)

T R R R LR 5 DSk, SRAF BRI LR X 5205 342 Bl JEX L S I 450 5 ZREVEETT T 40, Hrh 1 218
Filr, BB 67 R, A 15 43 Fob ik 5 e 0K 1 14 Fofr s[RI K— R ORIP 526 8 o, ORI 528 31 B ARVE SR 132 Fh il LA 156 Fb
T AR 54 B ORRA TR 19 Bl MRS 2. 4340, S SIEFE R 0. 4371, WFFE R, B S AHE L JHCRE R X R LR S R 3 R b
WP IRI A A S RO, RS SR LA ARAR S 20 2 R VE LAY o 67% T H Ah 4 B G, ZREE R AL 3. 3983, B A R AL
0. 6396 ; AL L BEPE LI H AN e 35 15 260 F | L A i 77% o S BEHRR M, ZAREVESS B 1. 8751, 4] 5 %1 0. 4199,
B ALY SRR AL E 420N 15,70, ZR B,

KRR S TR L s R R W E 0 5 1 AR 4 X PG

Avifaunal community structure and species diversity in the Mt. Qomolangma
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Abstract: The Mt. Qomolangma National Nature Reserve ((QNNR) is located in southwestern Tibet Autonomous Region,
China between 27°48'—29°19'N 84°27'—88°00'E and is the world’s highest nature reserve. The Reserve, with a total
area of 32,681 km® and a human population of 60,000, harbors a unique alpine ecosystem and is the origination place of
Asia’s continental highland avifauna. While the south slope is heavily influenced by the Indian Ocean Monsoon (1I0M) , the
north slope is blocked from the IOM by the high Himalayan Mountains. This characterizes the Reserve with distinct
ecological landscapes between its south and north slopes, along with multiple climate types and rich biodiversity. However,
with recent economic development and frequent interference from human activities, the natural environment and climate here
are becoming degraded. The climate changes and environmental degradation and their influence on the avian resources of

Mt. Qomolangma, a globally sensitive area in biodiversity and environmental changes, have attracted considerable interest.
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Because of the complicated geographical environment and adverse climate, surveys on avifauna in this area are scarce
and there lacks adequate data to document its avifauna diversity, distribution, and dynamics. This study aimed to bridge
this knowledge gap and to clarify the status and dynamic changes of the avian fauna in the QNNR. It was designed to
provide scientific baseline data in support of QNNR's scientific management, as well as to provide environmental quality
monitoring of the Tibet Plateau. Between Oct. 2010 and Aug. 2011, we organized an expedition team composed of
members from Hunan Normal University, the South China Institute of Endangered Animals, and the Chinese Academy of
Forestry Sciences. A comprehensive investigation of avian resources within the QNNR was conducted with belt transect
surveys, interviews and literature searches. Thirty-three belt transects were designed based on the principles of prioritizing
species, accessibility and habitat representation, resulting in a total length of 353.4 km and the total area of 800 km®,
covering 2.45% of the total area of the QNNR.

Our expedition found 342 avian species, including 218 permanent residents, 67 summer residents, 43 winter
residents, and 14 accident visitors, in the QNNR. Among them, 8 and 31 species are listed on China’s National Protected
Animals List Class I and Class II, respectively. The avifauna of the QNNR has a highly mixed composition of faunal
distribution types, with 132 Oriental Realm species, 156 Palaearctic Realm species, 54 Cosmopolitan species, and 19
endemic species. The total diversity and evenness indices are 2. 4340 and 0. 4371, respectively. Our findings also
suggested distinct avifaunal communities inhabiting the south and north slopes of the Himalayas, with only 20 species found
in both slopes. Forest birds dominate in the south slopes, and 67% of these species are of the Oriental Realm element. A
clear vertical zoning in community structures was also found in the south slopes. By contrast, on the north slopes, wetland
and desert birds dominate the avifaunal community, and 77% of these species are of Palaearctic elements. The avifaunal
spatial distribution in the north slopes are mosaic, instead of vertical zoning. The diversity and evenness indices are 3. 3983
and 0. 6396 in the south slopes, 1.8751 and 0.4199 in the north slopes. Overall, the avifauna between the south and north
slopes in the QNNR are significantly different, with only 15.30% shared in both slopes.

Key Words: bird; community structure; biodiversity; Nature Reserve; Mt. Qomolangma ; Tibet
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Fig.1 The sketch map of the survey lines in the QNNR
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Hrp HE I RAEP ey sha 8 220 B, 457 % M ( Haliaeetus leucoryphus) | 1 J& 1 Bt ( Haliaeetus
albicilla) .4 Wt ( Aquila chrysaetos ) . 3 JU & ( Gypaetus barbatus ) . 21} ffi 5E ( Tragopan satyra) . JK W8 i HE
( Tragopan blythii) F7JBUTLHE (Lophophorus impejanus ) TR SIS ( Grus nigricollis) , FEIZ I RARY hH) 31 Fb

B CITES 5% 1 WA 2 i b B AT HE ( Lophophorus impejanus ) F1ZEZES ( Grus nigricollis) ;5 A CITES Fff
s IS IA 17 Fh,

SN TUCN 25k S 18 B, JRMIEE (EN) 1 RS54 (Falco cherrug) ; JRIT G2 (NT) 8 . 75 8
(Aegypius monachus) 1 B 1EME  FHHRVENS (Aythya nyroca) \ZLIE fAHE( Tragopan temminckii) (Z1 1 1 HE A< W &1
1% ( Charadrius placidus) 5 &% % ( Indicator xanthonotus) K&K ( Turdus rubrocanus) .
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TP oA R , XA — o B EE R ARRIME: | 25 (8] M B 50 SO R A 75 W AR AR BE A v , ANt R TR S bR il A
7% IR AR LTS 203858 51. 80% ;2 [ HE B 00s A AHE 7% W b AR AU RE B2 AR, An e 8 5 e E AR 9, W0 R R AL
IYFAL6.00% (F 1),

3.2.1 FEBEEK
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Table 1 The avifauna community similarities between different habitats in the QNNR

ST - T\ -FifR) B Ak BT R TR SE A \
PRl . . AN
Wetland and Shrub and Coniferous Mixedbroadleaf-
Desert . Broadleaf forest
cropland meadow forest coniferforest

Fii¥ Desert — 16 4 4 5 3
T -4 H Wetland and croplan 32.32 — 3 4 13 12
HE\-Ei 48] Shrub and meadow 22.22 6.90 — 3 4 4
FF IR Coniferous forest 15.09 7.69 14.63 — 14 11
EF FIR3E MK Mixedbroadleaf-coniferforest 8.77 15.76 7.84 23.53 — 43
[# K Broadleaf forest 6.00 15.89 9.09 20.95 51.80 —

XL b T SRR AR IR, X AR O AR SR

IS 4 H 10 B 23 B RS LR LA 19 B AR 3 R

REFNIS TN ( Tetraogallus tibetanus) 75 7% ( Columba rupestris) 10 111%E ( Pseudopodoces humilis) \ff H
R ( Eremophila alpestris) ZLME IS ( Pyrrhocorax pyrrhocorax) Fi#125%E ( Pyrgilauda ruficollis) 55 ,

oA M H R LIRS AR,
3.2.2 R HE

T4 4000—4500 m 2 [, SARTEVS T4, SR AR 22T 3K 30 °C (-9—21 °C,2011 4F5 H 10 H) , i
BRI Z2 R 5 T AR O DA U g el B il i mth, A R AEY) 2B W BRI LA 5

—hiz

L5 (Stipa purpurea) | 8% V0 5 ( Artemisia wellbyi) | 8% 1 5 ( Artemisia younghusbandi ) . = ffi ¥ ( Trikeraia
hookeri) T & & ¥ ( Carex moorcrofthii) 54 5 ( Lasiagrostis ) 55K F

SR 13 1 30 BE75 A, RIS 3 Bl dALS 55 B AR 17

RS BRSBTS ME (Anser indicus) \IRKTY ( Tadorna ferruginea) |25 i 1LEY ( Perdix hodgsoniae) 55 ,

DUl BESKHE RIS RS
3.2.3 HEMN-FATETE

R 4000—4800 m Z[], 4065 H 2 28 iy 5 Ji I — 77, G008 10 35 © A BRF 2 b de ol LA 94 1 A1) IE 0 A
( Juniperus sibirica) fti% ( Rhododendron spp. ) #33%% JL( Caragana jubata) |5 11175 ( Kabresta pygmaea) 3¢
( Stipa purpurea) 55N,

a3 H 1B 12 B, AREER 2 Bl w7 B AN 3 A

RIS B LIS ( Pyrrhocorax graculus) 1 JEAR%E ( Carpodacus thura) .

DEFH B 1A
3.2.4  EHHARREE

K 3500—4000 m Z[H], ARG R S5E £ BIROR—F . AHBELATEAL (Pinus griffithii) | i F
#F ( Euphorbia royleana ) |, & 5 ¥ M ¥& ¥2 ( Abies spictabilis ) . 1 W ¥3 ( Pinus roxburghii) . ¥ M = #2 ( Picea
smithiana) H F .

03 H 14 B 29 Bl AR 12 B0 d0A 1L R ARR 6 Fh

AR Fh . 38 K 48 ( Carpodacus erythrinus ) | 155 L1 4 ¥ [ 46 ] ( Carduelis spinoides ) . 22 T W RS ( Garrrulax
affinis) KB ( Yuhina occupitalis) H&7eE114E ( Parus dichrous) (Z13% [ £ ] 114 (Aegithalos concinnus)

PEFA L A e TS
3.2.5 SRR

54K 3000—3500 m Z[f], f4&GEE £ BUN LT AR BT LA EAR X SRR B8 PR 43 1 % 3
BEIGTIR A —a . FEA TN B SRR A K in K =42 5 LA (Quercus semecarpifolia) i
JZHE( Betula utilis) Ft8% ( Rhododendron spp) &
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S0t 7 H 30 BF90 Bl AREES 53 A, AL 26 R SRR 1L B

RN =1L TCE ( Gyps himalayensis) . 35 1% ( Columba leuconota ) | p5 BEMAG ( Columba hodgsonii ) |, J& B
( Cuculus sparverioides) . FAEHS ( Turdus albocinctus) JEIFE (Parus ater) ‘KB (Aethopyga ignicauda) %% .

555 AR =B BI3HE ( Delichon dasypus) RS B IXANFEAELZR [ 10 R B  L 40, HAB MR R E A B,
3.2.6  [EM MR

HERTE 2000—3000 m Z[8], G4 PRIE £ W3 E REARBLE ARG b S LUT DX B VLA BRI —
it o fagE LS AR \1:% ( Castanopsis spp) ﬁﬁf ( Lihocarpos spp) NE o

L0t 6 H 25 BE76 Bl ARIES 42 B AL 22 B )RR 12 Fh

RZEFh . BANS ( Lophura leucomelanos) S8 MAS ( Columba punicea) KW A ( Corvus macrorhynchos) W 111
MU ( Pericrocotus brevirostris ) | #5 BEMI %5 ( Phylloscopus affinis) . 21k Mt 8% ( Garrulax erythrocephalus) 22 T 77
( Heterophasia capistrata) . 85 308 XU ( Yuhina flavicollis ) . & Wit 5 ( Myophonus caeruleus) . £1. 18 Jig K4 ( Certhia
nipalensis) B K BHE (Aethopyga saturata) 55 ,

DEFR . KW 57 BRI R TAT RS | B SRV
3.3 KR

FES P B IX K] b BRUGE LR A IX S 2R DA AL 250 32,156 B, 5 46% s ARIEF 520132 Ff, i 38% 5
fiiff 54 Fp, o5 169 P o PREES GECE XY R SRS LM fHE R fHE B R TR RIS P RCE RV
X ( Syrrhaptes tibetanus) KW H R ( Melanocorypha maxima) Hi1L14E BRI ( Erithacus hyperythrus) %7525
( Prunella rubeculoides) ZLIETEARZE | AN 2 ( Onychostruthus taczanowskii) M35 46 ( Montifringilla adamsi) |
RIS 4 KRTE T (Montifringilla blanfordi ) . BUZLJE K 4 ( Carpodacus rhodochrous ) | 413k JK 4 ( Pyrrhulla
erythrocephala) 2519 BN T I8 o A R B SR L AT o A i B R %

R Se A= 55 B s DU RS S X A 3 S A T X (A X AP R X)) (3 A4~ TR IX (S s B X | 75 167
RS X AP R LA LX) (6 A T IX (FESH e )50/ N DX AR Lt /N DX R L /N X I 6 B /N DX B i 3 B
AN FPHIIRHE/NX) o b3 JE Tl b X T R DX R L N D R R TR TR R X P
R LA X BB R /INX T AU B X R AWt SR SR - 3B 5 3 7o A A o i i Y A
TER-FARIRES B L FAPE 5 77 % ,TARTVE SR  ANB 4% | A7 98 SRR €0, Js ol B 5 s a3 A
BEEARHT LT AR 0, AR Y 67% LR 22% JRARTES: X FOIRIL S EARZS A&

R2 KRERPRARERESEHEZE(WFE) RREM (A LB
Table 2 Avifauna of different habitats in the QNNR
FEIE 258 Community type
X F s ; AR TR

NGB

JiiRL gt i
Avifauna i Wetland and Shrub and _tl Ak Mixedbroadleaf- bl AR
Desert Coniferous forest Broadleaf forest
Cropland Meadow conferforest
ZRIEFE Oriental Realm 1(4% ) 3(4% ) 2(17% ) 12(41% ) 53(59% ) 42(55% )
dr b5t Palaearctic Realm 19(83% ) 55(73% ) 7(58% ) 11(38% ) 26(29% ) 22(29% )
J" A Cosmopolitan species 3(13%) 17(23% ) 3(25% ) 6(21% ) 11(12%) 12(16% )

3.4 ZHEST

HRAE R IR A W BIE G , BRI LRI X 5 28 SRR PEHR HOR 2. 4340, % % 89 H/km®, Fdtt 2R 2 HEMETR
Boh 3.3983 %51 189 H/km” ; AU LK ZREMFREON 1. 8751, %% 275 H/km” ; iU A0 2R ZREMEIH s T
e A5 B /INT AU ; BB AR B B R BV NSRRI 20 A3 B 2% IR g (BRI BERIGR /N, R
244 Fji 3292 H, AR EL 350 BER B R, T DR 3B HR BOCRAI ; Jb B 34730 AR K MR 5 /N VAR
fBEARXT B — | A= S A o A SR /D B RRBFECRE K, Ol 128 Fi 14460 W, ZHEPERE ST 450 B BURAIR, T
TR B R .
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R3 HFERPRAEEESLBEESEEREHRLE
Table 3 Community diversity indices of different habitats in the QNNR

L b ==t
% IR FF e o) () m(e?) BREREGH)
. Numbers of Numbers of . . ) . . .
Habitat type . . Simpson index  Pielou index Density Shannon index
species endemics
L Desert 23 4 0.2423 0.5512 134 1.7284
i M- [ Wetland-cropland 75 8 0.3876 0.3823 317 1.6507
T# J\-Bi] Shrub-meadow 12 0 0.2271 0.7768 132 1.9304
£ Ak Coniferous forest 29 0 0.0926 0.8143 87 2.7420
EF FTRSE AR Mixedbroadleaf- conferforest 90 2 0.1432 0. 6966 211 3.1343
[# K Broadleaf forest 76 3 0.1150 0.69586 231 3.01359

ARG A YIS BRI R L% SCRRER

4 itig
4.1  BRIELEIIX SR L5 R RR 05

YR E R L SRR B BRIGECR YT X LT B 4 BRI LA At A 25 28 A8 50 [y
AT ART G4 DX TET HEABL ) 5 R W A 4 DX 1 AR A PO 96 DX R T AR 2. 6% , HE S 2R BN & B iR X
70% , o5 4 [ ALY 25% 5 VUL A 22 FReA Al ORI XN e A A 3L 19 B, 5 86% . AR E H FIT i
ERE 74 ENE Y LR &, BRI OR 4 IX 9 S 2 SRR 400 (3. 3983 ) # & LA R Y, T AR A B U
3171, M A 2. 025, WG aE L 1. 846 TR VDK 2. 8601,

G 2 5 2 3 B A ., S 2 s (RIS SR N (R4 Jm Bt 210 (A ki A8 Ak, R AR K BE,
TP IX KBS KA W R N TE TS, JE TR b K 6, AN AR B Sk AR RHS /NSRS AE | A A it
AR 27K 3000—4000 m 1 H 1 0] R T A e S 98 A VT, 38R BEAR N 3[R 273K 4000—5000 m (A 1]
T P R R AR S 2 AR B = ARG S 0] LA T B4R 4000 m 28 47 (BRI ARAS | 2 R R 40 ik
2000 m 247 H R AKX

WK AR TER G TR AR | IR R T S Y veii 5 B S 22 4k, NI 802 28
P FLERE IS BRI, 76 ) — A6 B 1 ) AN TR R ) B, 5 28 AR R 25 K s AR I R A AR Ak X R R VR 2
B X EBAFAE (B VR T o i A AR 47 X, BRI AR 47 X N V3K 8 22 1T 36 7000 m, 152K 0 76 BT 7
MG WA IC R 58 AR AR YR A 527 B (] T R, 75 28] A 500 1 AN 4 17 HLJG AT LA, DRIt ECAE 7 1 B B) 4% Jm) R i
{HARRARE .

4.2 PRUGEHD D 0S5 R AL Rl VAT v REAL AE 1L b A

PRI LRI XA e T AL A AR PE R 530, B bk b b3 i 4k dy DL R b Jm iy b 3, P Jm AR e AL,
FEAE S ) TR AR 3000 m 22 A7 B LU AT R TR S M VE R S A o B s . AR 2 IO 4 SRR, AR
ST BE A VAR = BE %) b e 2D v A6 S R o B A T A e BE YT R I U/ T AE AR B R 101
(41 :38) , B I HL A3 FLE KB IR 4K 3500—4000 m 22 [8] (A I My
4.3 WA oA SRR IEAE R A U

H P E R B 20 tHad 60 AR08 BRIGHY X Rk 5205 134 Ff db3 53 Fp177 ;80 ARAR A A B SR A 1L
KB GETHEE R AR 248 B, db3h 126 Bl AR BRI LR X 1) 1 A 45 21 S 7R g b 244 R b3 128 Ff
ARG KN — B RF 2 550 I 2 BT ES SRR 2aE) id4k, 20 2 70 4540, R
SRR L AR — P E AN 5 RV ML IX (24 50 Z 60km® AT AR) HAELRIG — = H 7 i b vk i A & BH
ALAEARAP X A iC 5 3] 240 H %R 6 H/km?, A UL [ 20 M40 A i e fn

UT AT I, BRI I DABHAEZ 10 mm B EERRTH Y I IX A S Mt IE A AR B S Uk IR 45, Ik
Befk 1, M AR 5 5L LT U A b R U S AR fE R 4T 2000—2008 AT 1], I3k 14 1 b
EAARIE T 71,3 km® MBI AL L A ZEIE ST BRI AR X1 AR IS L BTG B 7 e v ) 1 2%
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TR B4 2 M G T b ELA EE R R SOR B SRS SR
4.4 RIS BB AN S AR

TR 2 R K — AR 528 5 e S R A D B S R P B AT A BVER 5000 m A2 HY
TR R JE e A& 2 K ZH0THE R IR 3000—4000 m (333 K 1wt A A AR DX PN A e 4
BB ZTAS  HARAC BB DU I U R A TR B S, RG2S D ) R A P AR R TR A RN
HIEIE T AR 102 PR A 32 S A8 19 kM i ] 0 T B SRy T kg LR A BRI T 78 JE I i s, 35
SR E T IR IE N FE RS P fE A R — A S,
4.5 BRUELR XN AETERE K B AR

TS AE VU B, BAEINAE 5—8 H o (VUM S 2R ) 10 Bk« A& ZR A BE S E ) A GE B EDEE | JE TR R
MRTEFR TR I 4% 7 T ORI B .2011 4E 1 A 12 H 78753k 3944 m 1Y E 45 E 3852 1 i 4 ek A5 — 77 vk i
FFME L R 7 AR B SRR, RAF A 400 B /NEFIAR WA 29 2, 3 1748 ., AT ULER 4 BE AR AR AT fg
AR IX A A,
4.6 i

PRI PR A7 DX A BRI 1) A 5 1 X 5 B X 268 5 26 W H = i Al R i A s R, LA BRI AR B,
M AR, MO T8 R AR B A I R 1 HAS /D3 5 e AN AR ME B 2 A DX IR el e R Ry < A v A X [ 55
WA DK HbH | ] X A A e B ] PR DK% DX 1) S5 2 e R M L B A R A v R AR A AR 24,0
i, H BB RE R — AR MY DI, PR T BB B Be P RS 1 R R AT 25 38 . DRt i R R it 15 it 1 Fn A
FGE WAL A BE ST K o A S BRI L3 DX P b W AL Al AR A 022
B VUEMOIL T B AN A S BRI R XA R 45T K0 SR, R AN G IR R 2 BAERO R, B
ORHE B VRIS IRFERKE A S 5IFAARR B TAEL S ORI M7 245 T 0B R S5t
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