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Fig.1 Location of the upper reaches of Minjiang River, China
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Fig.2 Ecological well-being efficiency in the upper reaches of Minjiang River
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Fig.3 Correlation between ecological well-being efficiency and human activities

3) o WRYT b 77 b 45 4 A TR S S R RERE
15 G2 Toll 7 Ml 4 AR 25 2R 0 T 55 T AL R 40 9 A A, R
T S M2 2 20 M A A BREE A Ok — A B T B
w1 B A SR BN A T K e,
EWG A% EWP [#) 4 2546 M 25 4 R e 7 29 & 8 55k
B ZMRF G . 451 BIESRE K S
SR A A FRBE BT 0 R W X AR S AR AR KT, HE
T 52 DX 26 0 R L [T W B MR R
B TR [ S A R A g K X 2%
et ot L R LA WEAEA . 02015 4EK
[ 52 W A R B B 95.89 TG - km 2 B R B [
ERTE B R 45.63 TG - km 2 H EWG 4y
B4 0.54 F10. 16,

DRI, 0 0F 3 X 26 % B, & R0 3 Tl 4R
Tl R I E YT RO, B B, ok
G0V RE AT, 0 PR R WA B BT R v =
M AL R 5 LR AR, X 4R IR T B A S
WAL RA EEE L,

3.2.3  SCALIE B R

RSP 45 SR 2 W (181 3) UYL B e SO AL 3% 3
(2, ~ %) 54 S HE Ak 25 R TG B35 AR S, i P T
B2 SOk I Bl 0o A 75 4 Ak 53R 1 1 P R — A ) 4
KA R Y P TR R, Ak R
1 B ARER TS Y 1] B IR 3 5 S Ak A
BT B IR WS AT B R R U, s AR
PN O SR B, AT RS S AR ST N,

T 08 b DX A 25 A 28R B B T 7 2R U AR
4 g 5E

PEZSHEAL R N AR AL A T SRR A, S —
DX TR DA A 25 T 2% VR B T A A 1 0 U
ACHIEIARIR W S RGN A
By % BT RIS R S R G R S5 (L X A ¢ (i
Tk g NFARBER AL, 2% O A BF TR A S
RGP FAE A A AR A B il
RGOS AN (AT IH B PR IRV F i A S AR kK
o IS A A A R - T R S A
J e 11 X B AR 75 R 5 0 % 2 KR, 7E — E R
JE FARBL T X IR BN 25 5. B Ah, 5 AR R
20 9 A 2SR AL AR IR BF S AR b, A SO T AT S
ORI, MR AR 2 (B RISCAL 3 AN 2k B 30 25 %1
] A B T A 254 Ak R 193 3 BT 9 4T 3R E
HAR RO 9 3%k AR SRR ALK A —E Y
S A EL RN B B A R ) TR S I B P
FCN I LE SRR E T H A T 6 48 b 7 AT 55
Pk 43 M o AT RE AT 7E k28 Ak, HE T 592 W 225 S 10 o0 i
FIREE 1, R A B A R G 46 4R a8 AN 205 3 45
PRAKZR o AR SCIE 18 5 A AR 2508 Ak AR & 5 DR T
e T FR 28 2 SRR L, 483 708 A0 3l % IX B A 25 4 ik
(98 FA 7 170, T I S B 58 2638 3 4T T 4R



244 i

39 % H2 M

WEE SELIG , R At 2l b DX B A Ak 32 T S R A A H e
WG o A SCGHE S BRI LA DA R 45

(1) BFFE I B N RV b 3 = 3] A 25 AR Ak oK F- 8
W BT SR LR AE S R S A W P
HEAT AR S IR B B R R, i X & L BRI
BAE B 2015 45 AR AR AL A FEAGAN , Hofh B 205
WG, 20 4FE), N8 AR 2SR RE R ] B K
0.68 JiuG - N~ RIS, HAln B35 5 R Gk 4, 1
M XN 38R T3 K T AR AR R o X
et ST & SOl A < kAP N PR S R
A A RGN S5 BT AR A I 28 55 IR R 8 I R,

(2) N34 4= 254 Ak ) AR A a0 20 A1 A 5 B I
D5 % [ G SN2 o TR 0 /A = . L= S TRA B SZ  i
AR A R A 5 Z KRB . ML X ] AN A2 38
AR AL B4 A X 25 B S BN IS 3 AR AR -2 T AR
B AE RF 22 BE 2 1S 0, 1995 4 Ky 0. 08,2015 45 K
0. 56,

(3) NG rp B AL 2 5 N4 A A8 A ik 2
BE MG . *L o i® s b, SR hl Bt % IR AL R
MR R BRI 5AR-25 - IR 2 B EIE
FHOG ;s GG B, 58 7l o Lb R s 7 1 AR [
PR R 5 A S -A T I ROR B IR ARG
A RE 5 ST BB R A O, U B 5 AR A AR HE AL
A MR 2 B IE AN g 5 A SO A ) X
BT RRAE .

R L B TARTE R AN 2 R AR A
SME S5 () 1, AR SCRT IR 9 5 ik A R ME . B o,
WFFE X A ) 728 b B 56 T ENVI & %8R 1
6,455 1B T 3 28 AR WB 7 26 7 i 3R B, \)
REAFAE— IR 25, TH 0 45 1 e L g R AE X b 2k 38
R o R, 1 X AR 2 R G0 0 N 2R3 Bl o B AR
HAUF BN RTE B 0 T P 35 24 b 7R IR VL b i
A 4 DX, T R R A DA NS FE AT, AR A A AR AR
FERBEZ EZ AARERNF W, Fa, AR
ST RN A R B 5 2R B AT Oy, A R4 A
XE DL 52 B 20 ) G Ak PR 5 BRL T R A T R 2 % b
HAR R B AT A A R Z—

HAT, & TS AL PG Ty k& A AR, HAg
PR ZRAF AR R 8L, 6 T 5 i A= 285 4 ik 7K1 19 56
S R S A R ik = o AR SCAUER D T ST
B0 Az 25 AR R B AE FBILL, Sy A 25 48 Ak 1 52 i
HRERARERLET 2% BIMEE ALK

IR S 1) 55 0 A 2548 Wk K P B A E B S 2k
W — L GO T o RV b 37 SR Y
DX R SR, AS SCACEAT 1 EL IR 19 AR 25 A Ak
WIS, R Xk 25 R R 9% 14 bk R AT R, AR SR 5T
s BE— L AT TS RO, R ¥ B IR AR ITAE S
ARG 5 NRREAR KR

2 2% 3Lk ( References)

[1] BURGI M, SCHULER A. Driving forces of forest management — an
analysis of regeneration practices in the forests of the Swiss Central
Plateau during the 19th and 20th century [ J]. Forest Ecology and
Management, 2003, 176 (1) : 173 —-183. DOI. 10.1016/S0378 -
1127(02)00270 -0

[2] CHOWDHURY R R. Landscape change in the Calakmul Biosphere
Reserve, Mexico: Modeling the driving forces of smallholder
deforestation in land parcels [J]. Applied Geography, 2005, 26
(2): 129 —152. DOI: 10.1016/]. apgeog. 2005. 11. 004

(3] KBz, I, B8, % TEESREKR TR KR5S
BAE[M]. b5t Bh A RR AL, 2017: 265 - 278. [ OUYNAG
Zhiyun, XU Weihua, XIAO Yi, et al. Chinese ecosystem pattern,
quality, service and evolution [ M]. Beijing: Science Press, 2017 :
265 -278]

(4] X8, BAR e, % =k X K BUE S5 3005 U

i WA [J]. 3 A% 42, 2011, 66 (5): 631 - 642. [ LIU

Chunxia, LI Yuechen, YANG Hua, et al. RS and GIS-based

assessment for eco-environmental sensitivity of the Three Gorges

Reservoir Area of Chongqging [J]. Acta Geographica Sinica, 2011,

66(5): 631 —-642] DOI. 10.11821/xb201105006

LR RMER R, A 2R 3l i 5m WA 25 e B —— A

IHH AEI[)]. 42244k ,2018,38(24) . 8861 —8872. [ AN Yi,

—
w
—

LIU Shiliang, HOU Xiaoyun, et al. Research on landscape
ecological effects of human activity: A case study of Gejiu City [J].
Acta Ecologica Sinica, 2018, 38 (24 ). 8861 - 8872 ] DOI. 10.
5846 /stxb2018058311206

[6

—

CLAESSENS L, SCHOORL ] M, VERBURG P H, et al. Modelling

interactions and feedback mechanisms between land use change and

landscape  processes [ J]. Agriculture,  Ecosystems  and
Environment, 2008, 129(1): 157 = 170. DOI: 10. 1016/]. agee.
2008.08. 008

[7] TANG S M, FRANKLIN J F, MONTGOMERY D R. Forest harvest
patterns and landscape disturbance processes [J]. Landscape
Ecology, 1997, 12 (6 ): 349 - 363. DOI. 10. 1023/A:
1007929523070

[8] BRESEE M K, MOINE J L, MATHER S, et al. Disturbance and

landscape dynamics in the Chequamegon National Forest Wisconsin,

USA, from 1972 to 2001 [J]. Landscape Ecology, 2004, 19(3) .

291 -309. DOI: 10.1023/B:LAND. 0000030419.27883. 40

(9] RS, EFW. ST Ik A F) T (b 4 B R 7 2 i) ig



Vol.39, No.2

UG YT. b 35 L DX A 285 Ak 352 3l 9 2R 3l TR 5

245

[10]

[11

[—

[12]

[13]

[14

[

[15]

[16]

[17]

[J]. #8247, 2003, 58 (5):643 - 650. [ ZHU Huiyi, LI

Xiubin. Discussion on the index method of regional land use change
[J].
10.3321/j. issn ;0375 — 5444.2003. 05. 001
JEOE AR R, FEF AT R GRS BLIS 09 2R AR HE R AE S
TEM (T]. o 2R 5 2% 4% ,2016,27(4) ;1085 — 1094. [ ZANG

Acta Geographica Sinica, 2003, 58(5): 643 —650] DOI;

Zheng, ZOU Xinqing. Connotation characterization and evaluation
of ecological well-being based on ecosystem service theory [J].
Chinese Journal of Applied Ecology, 2016, 27(4) : 1085 - 1094 ]
DOI; 10. 13287/j.1001 -9332.201604. 003
FA AR, SR, S UYL b LD KRV AR S LT A R
5T [I]. #3242, 2013, 68 (11):1559 - 1567. [ WANG
Qing, SHI Mingiu, GUO Yalin, et al. The vertical differentiation
of the mountain settlement niche in the upper reaches of Minjiang
River [J]. Acta Geographica Sinica, 2013, 68 (11): 1559 -
1567] DOI; 10.11821/d1xb201311011
EARHR, KT, kAR, BB R R KRS RGN T R
AR IEBE 5 [J]. A B LT, 2018,34(5):189 - 194
[ WANG Weidong, ZHANG Nenjiang, ZHANG Jie. Study on the
prairie ecological degradation from the perspective of prairie human
settlement ecological system [J]. Ecological Economy, 2018, 34
(5): 189 -194]
A ZE N TR 2, B R R TR R 9 W R R
Ay e 56 2 RCHCRE B iR v [T]. T B KX WF Y, 2020, 37
(1):168 - 177. [ ZHAO Shenglong, ZUO Xiaoan, ZHANG
Tonghui, et al. Response of the relationship between community
species diversity and aboveground biomass to grazing intensity in
the Urat Desert Steppe in north China [J]. Arid Zone Research,
2020, 37(1) ;168 —177] DOI. 10. 13866/j. azr.2020.01.19
NI K OE R T M AR A TR S8R 00 R G 55 1k AR Ak R I
RE 3 [J]. TR X#F58,2019,36 (4):1005 - 1014. [ SUN
Hongchao, ZHANG Zhengxiang. Change of landscape pattern
vulnerability in the Songhua River Basin in Jilin province and its
driving forces [J]. Arid Zone Research, 2019, 36 (4): 1005 -
1014 ] DOI: 10.13866/]. azr. 2019.04. 26
B R LY U N Y NS RGBT R I R R (A | NS
AR N [J]. A4 ,2019,38(4) 1157 - 1165. [ LI
Ling, ZHANG Fuping, FENG Qi, et al. Responses of grassland to
climate change and human activities in the area around Qinghai
Lake [J]. Chinese Journal of Ecology, 2019, 38 (4). 1157 -
1165] DOI; 10.13292/j. 1000 —4890.201904. 032
R, S E N, R 2. R NS S X R A R )
G [ J]. N A A 4R, 2017 ,28 (8) 12535 - 2544, [ WU
Yanyan, WU Zhifeng, YU Shixiao. Quantitative assessment of the
impacts of human activities on net primary productivity [J].
Chinese Journal of Applied Ecology, 2017, 28(8) : 2535 —2544]
DOI: 10.13287/j.1001 -9332.201708.019
Ak & XA R B, AF . IRV B AE S RGNS S R AR L
BRI IR e HL B ASRFAE [T ] 1l 24417 ,2017,35(3) :388 -

[18]

[19

[}

[20]

(21

[

[22]

[23]

[24]

398. [ ZHANG Jifei, DENG Wei, ZHU Changli, et al. Spatial
relationship and its dynamic features of ecosystem services and
human wellbeing in the Upper Reaches of Minjiang River [J].
Mountain Research, 2017, 35(3) :388 —398 ] DOI. 10. 16089/
j. enki. 1008 —2786. 000235

BEA. BRVE b Lt A 3 R G IR 55 AR A3 S A AR S R B R
[J]. 45K FRE2£4R ,2019,35(10) ;1289 — 1298. [ FAN
Min. Regional differentiation of mountainous ecosystem services
and ecological compensation thresholds in the upstream of Minjiang
River [J]. Journal of Ecology and Rural Environment, 2019, 35
(10) : 1289 —1298] DOI. 10.19741/j. issn. 1673 - 4831.2019.
0164

B, 82 3CHT, 5K i 7 , 4. 2006—2016 4 VT. 1 Jip A 8 o 2
Iz 8 A R 3R s g ()], A% 41k ,2019,39(5) 11583 — 1594.
[ZHU Cong, PENG Wenfu, ZHANG Lifang, et al. Study of
temporal and spatial variation and driving force of fractional
vegetation cover in upper reaches of Minjiang River from 2006 to
2016 [J]. Acta Ecologica Sinica, 2019, 39 (5):1583 - 1594 ]
DOI; 10.5846/5stxb201805040993

BB, AR, SR, A5 IR BRI bR T B R 0l 2R 9 XA
A9 IS 0 (D). 1L M2 12016, 34 (3) 1356 —
365. [ FAN Min, LI Fucheng, GUO Yalin, et al. Effects of grain
for green project on changes in ecosystems service values of alpine
settlement area in the upper reaches of the Minjiang River [J].
Mountain Research, 2016, 34(3) : 356 —365] DOI. 10. 16089/
j. enki. 1008 —-2786.000139

Wi b, SRR, SR TR T, AF . T TE AR A 1 Y R T AR
BRGMS M TT RS LT]. AR BEIR%HRk ,2015,30(8) :
1243 - 1254. [ XIE Gaodi, ZHANG Caixia, ZHANG Leiming, et
al. Improvement of the evaluation method for ecosystem service
value based on per unit area [J]. Journal of Natural Resources,
2015, 30(8): 1243 - 1254 ] DOI. 10. 11849/ zrzyxb. 2015. 08.
001

EOIE. B AR S R G XA AL R A O R B
VAEE R I [ D], M 5. B 50K %%, 2018 116 — 117.

[ZANG Zheng. The bidirectional coupling relationship between

coastal wetland ecosystem and regional welfare;: A case study in
Yancheng [ D]. Nanjing: Nanjing University, 2018 116 —117]

SR SRR TR S I A B R 52 £l IX 4 4
INEEALEE AR E i A EI L] RITHR SRS
B, 2019, 28(12) ;2848 —2856. [ ZHANG Hui, WU Shuang,
ZHANG Yanyuan, et al.

Effect of watershed eco-compensation
mechanism on economic growth in compensation area: Take
Huangshan city as an example [ J]. Resources and Environment in
the Yangtze Basin, 2019, 28(12) :2848 - 2856 ] DOI. 10. 11870
/¢jlyzyyhj201912006

Bl 2R bR g € TR AL I T 38 P 4 AR A R ¥ MK gl g R R
SAHT[I]. 2% LB, 2020,40 (4):195 - 203. [ YANG Can,

ZHU Yulin. Driving force factors of ecological footprint in Hunan



246 M E iR 39 % 552
province from the perspective of green development [ J]. Economic the impact of urban growth on agriculture and natural land in Italy
Geography, 2020, 40 (4):195 - 203 ] DOI; 10. 15957/j. cnki. t0 2030 [J]. Applied Geography, 2018, 91 (2): 156 - 167.
jjdl. 2020.04. 022 DOI:10. 1016/j. apgeog. 2017.12. 004

[25] #RAEN,ERTT k. XSG 308 A 5 [34] W18, £ T LA A S0P B A 4 201 52 i A 300
MLTT. 3R A5 S 2% 24,2009, 11 (4) 1452 - 460. [ XU WSRO pr (1], T 5B IR 55 ,2016,30(8) :94 - 100.
Zhigang, ZHUANG Dafang, YANG Lin. Construction and [HU Lei, WANG Junfeng. Analysis of the long-term impact of
application of regional quantitative model of human activity carbon dioxide emissions and short-term fluctuation effect of
intensity [ J]. Journal of Geo-information Science, 2009, 11(4) : urbanization in China [J]. Journal of Arid Land Resources and
452 -460] DOT: 10.3969/j. issn. 1560 — 8999.2009. 04. 007 Environment, 2016, 30(8) :94 — 100 ] DOI: 10. 13448/j. cnki.

[26] DE GROOT R S, WILSON M A, BOUMANS R M J. A typology jalre. 2016. 255
for the classification, description and valuation of ecosystem [35] B gt ZE. bR AL R TR v A 25 0 958 i) 10 119 B 25 40 S I 5% ) IR 22
functions, goods and services [ J]. Ecological Economics, 2002, WoE[)]. TRXWIE S E,2019,33(5):60 - 66. [ SHI
41(3): 393 -408. DOI. 10.1016/50921 - 8009 (02)00089 -7 Jianjun.  Spatial-temporal differences of eco-environment in

[27] European Communities, International Monetary Fund, Organisation response to urbanization and the influence factors [ J]. Journal of
for Economic Co-operation and Development, United Nations and Arid Land Resources and Environment, 2019, 33(5): 60 — 66 ]
World Bank. System of national accounts: SNA 2008 [ EB/OL]. DOI; 10. 13448/]. cnki. jalre. 2019. 139
[2021 - 04 -23]. https://unstats. un. org/unsd/nationalaccount/ [36] SONG Guobao, LI Mingjing, SEMAKULA H M, et al. Food
docs/SNA2008. pdf consumption and waste and the embedded carbon, water and

(28] BkIHE =, KHEL Mt %, EERG A B EZS AL ecological footprints of households in China [J]. Science of the
BBk S Z6I0 5 [T]. EERHR,2013,33(21):6747 - Total Environment, 2015, 529(5) : 191 —197. DOI. 10. 1016/j.
6761. [ OUYANG Zhiyun, ZHU Chunquan, YANG Guangbin, scitotenv. 2015.05. 068
et al. Gross ecosystem product: Concept, accounting framework [37] R, K. ASHEAGU AL SZETF K RRVR[T].
and case study [J]. Acta Ecologica Sinica, 2013, 33 (21): FE A - WIS PR 45 ,2014,24(9) :59 - 67. [ ZHU Dajian,
6747 -6761] DOI: 10.5846/stxh201310092428 ZHANG Shuai. Research on ecological wellbeing performance and

[29] xUE x¥e 4 d, 4. 3T R8T IE 1 990 w9 A P 2% T ¢ 3 XU BG: its relationship with economic growth [J]. China Population,
PEAE[T]. JeE2E 2019,34(3) ;221 —226. [LIU Hui, LIU Bo, Resources and Environment, 2014, 24(9):59 —67] DOI: 10.
XU Xia, et al. Risk assessment of rainstorm disaster based on 3969/j. issn. 1002 —2104.2014.09.009
catastrophe theory in Hengyang of Hunan province [J]. Journal of [38] kIR, fifw. ERIL=AMBKXET KRS A SHEME
Catastrophology, 2019, 34 (3):221 - 226 ] DOI. 10. 3969/j. PPRSC R AT T]. RYLWMIB % I 5 5 5 ,2015,24(5) . 719 -
issn. 1000 - 811X.2019.03. 040 727. [ ZHANG Rongtian, JIAO Huafu. Coupling and coordinating

[30] #8IE ,4BJRER , 28, 45, FETAFES5HORMM A B KA S between economic development and ecological environment in the
AL A S —2 R EM [J]. SR, 2017,37(7) . Pan Yangtze River Delta [J]. Resources and Environment in the
2403 -2414. [ ZANG Zheng, ZOU Xinqing, WU Lei, et al. Yangtze Basin, 2015, 24 (5):719 - 727 ] DOI. 10. 11870/
Evaluation of ecological well-being and eco-economic efficiency in cjlyzyyhj201505002
the Chinese mainland: From the perspective of justice and [39] REHE. HNEAGFERESHRERENZEMSXLRA[I]. T
efficiency [J]. Acta Ecologica Sinica, 2017, 37 (7): 2403 - B X W5 A5 ,2008,22(6) :1 -7. [ZHAO Xueyan. Analysis
2414] DOI. 10.5846/5txb201601040014 on coupling relationships between economic development and

[31] HAN Han, LI Huimin, ZHANG Kaize. Spatial-temporal coupling environment quality in Gansu [J]. Journal of Arid Land Resources
analysis of the coordination between urbanization and water and Environment, 2008, 22(6) :1 -7] DOI; 10. 13448/j. cnki.
ecosystem in the Yangtze River Economic Belt [J]. International Jalre. 2008. 06. 029
Journal of Environmental Research and Public Health, 2019, 16 [40] HFE)R, FHeMe, XM 2. BT AEBRG MRS/ b EASE
(3757) : 1 = 18.DOI: 10.3390/ijerph16193757 HEX R a4 R S5 i (1], ES SRR B 2] ,2020,

[32] CHIKARAISHI M, FUJIWARA A, KANEKO S, et al. The 36 (5):645 - 653. [ ZHENG Defeng, WANG Yanyan, LIU

moderating effects of urbanization on carbon dioxide emissions: A
latent class modeling approach [J]. Technological Forecasting &

Social Change, 2015, 90 (1): 302 - 317. DOI. 10. 1016/j.
techfore.2013.12.025

[33] MARTELLOZZO F, AMATO F, MURGANTE B, et al. Modelling

Xiaoxing, et al. Temporal-spatial pattern and potential analysis of
China’s ecological well-being zone based on ecosystem services
[J]. Journal of Ecology and Rural Environment, 2020, 36 (5) :
645 —653] DOI; 10.19741/j. issn. 1673 - 4831.2019. 0249



Vol.39, No.2 T 1B L DX A 75 4 0 30 1 A 264 3 F B 247

Disturbance of Human Activities to Mountain Ecological Well-Being
Fluctuation in the Upper Reaches of the Minjiang River, China

. 1,2 . . 1,2* 1,2 1
ZHANG Yike '“ ,FANG Yiping © ,YANG Yue “, XU Yun
(1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Ecological well-being is an essential indicator of the natural environment’s feedback on the intensity of
human activities. Investigating the anthropogenic impact on ecological well-being and effectively regulating human
activities is crucial for ensuring sustainable development of the regional environment and social economy. This
paper explored the impact of human activities on the efficiency of ecological well-being using the equivalent factor
method, catastrophe theory, and depreciation rate model to quantify the ecological well-being in the upper reaches
of the Minjiang River in 1995, 2005, and 2015. The findings indicate that; (1) The per capita ecological well-
being showed a decreasing trend during the study period for all regions except Wenchuan county, indicating that the
population growth rate was greater than the ecological restoration rate. The eco-economic output efficiency of all
regions showed an increasing trend implying that the economic benefits gained by consuming the same amount of
ecosystem services have gradually increased. (2) The spatial distribution of the low-value and high-value centers of
per capita ecological well-being was roughly opposite to the eco-economic output efficiency. Areas with low
ecological economic efficiency were characterized by high per capita ecological well-being. (3) Pearson correlation
analysis revealed that the urbanization rate was negatively correlated with per capita ecological well-being.
Infrastructure density, urbanization rate, technological development level and the proportion of secondary industries
were positively correlated with eco-economic production performance. This paper provides a theoretical basis for
regulating the types, methods and intensity of human activities for improving regional ecological well-being.
Nevertheless, ecological well-being is affected by climate change, human activities, and policy orientation impact,

necessitating broader follow-up studies.

Key words: mountain ecosystems; ecological well-being efficiency; temporal and spatial heterogeneity;

disturbance of human activities; the upper reaches of the Minjiang River



