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Abstract: [ Objective ] The Yellow River water catchment ecological function area of Gannan is a typical
ecological environmental fragile area. Quantitative clarification of the human-environment interaction and its
influencing factors is of great significance to realize the ecological security and high-quality development of
the Yellow River Basin. [ Methods ] The intensity of human activities, resource and environmental carrying
capacity and the relationship between them in the Yellow River water catchment ecological function area in
Gannan from 2005 to 2019 were calculated and evaluated by using the linear weight method. And the
response model and geographic detector were used to analyze the spatiotemporal evolution and influencing

factors of human-environment interaction. [ Results ] The intensity of human activities continued to increase,
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the carrying capacity of resources and environment had experienced °good-decline-limited recovery’ from
2005 to 2019. The comprehensive state of human-environment relationship presented the evolution character-
istics of medium-high loose, medium-low tension and medium-high tension, and there were apparent differ-
ences between north and south areas. The human-environment relationship in pastoral and semi agricultural
and semi pastoral areas was tighter than that in agricultural areas. The effect of the intensity of human activi-
ties on the carrying capacity of resources and environment reflected significant characteristics of spatial-tem-
poral evolution. In the temporal evolution, the effect of human activity intensity on the carrying capacity of
resources and environment presented ‘stress effect” weakening-‘promotion effect’ decreasing-‘stress effect’
enhancing. In the spatial evolution, the effect of the intensity of human activities on the carrying capacity of
resources and environment in Hezuo city presented the change from ‘stress effect” weakening to ‘promotion
effect’ strengthening. The effect in Linxia, Hezheng and Jishishan counties had showed from ‘promotion
effect” to ‘promotion effect” weakening since 2015, while the effect for the Kangle, Lintan, Zhuoni, Maqu,
Luqu and Xiahe counties showed that the ‘promotion effect” weakening to the ‘stress effect” increasing. The
development level of animal husbandry, population density and per capita net income of farmers and herds-
men were the main driving factors for the spatiotemporal evolution of human and environment relations, and
the interaction between the factors showed a nonlinear enhancement and a two-factor enhancement relation-
ship. [ Conclusion ] The human-environment interaction in the Yellow River water catchment ecological func-
tion area of Gannan was on a tense trend, and there was a obvious spatial heterogeneity. In the future, the
green transformation of animal husbandry and the improvement of farmers’ livelihood capabilities should be
strengthened so as to achieve the human-environment coordination and high-quality development.
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2006 2.298 —0.274 0.068 0.175 —0.069  —0.057 —0.233  —0.420  —0.319 —0.207

2007 2.563 0.248 0.286 0.300 —0.081 —0.023 —0.231  —0.943  —0.456 —0.347

2008 1.587 —0.309 0.039 0.011 —0.137 0.222 —0.068  —0.681  —0.361 —0.461

2009 1.826 —0.343 0.086 0.023 —0.128 0.398 0.057  —0.174  —0.184 —0.295

2010 3.087 1.435 0.797 0.274 —0.077 1.160 0.795 1.473 0.097 0.330

2011 0.841 1.345 0.866 0.193 —0.005 0.797 0.573 0.943 0.118 0.322

2012 0.862 1.132 0.954 0.145 0.052 0.569 0.873 0.933 0.075 0.455

2013 1.040 1.277 1.109 0.288 0.110 0.518 0.853 0.776  —0.014 0.405

2014 1.186 1.152 0.729 0.394 0.211 0.392 0.614 0.781  —0.256 0.466

2015 1.440 0.926 1.028 0.499 0.399 0.133 0.601 0.404  —0.449 0.334

2016 0.928 0.968 1.011 0.561 0.540  —0.276 0.655  —0.200  —0.892 0.146

2017 1.038 0.995 0.343 0.137 0.438 —0.784 0.578  —0.604  —1.533 —0.364

2018 0.575 0.800 0.368 0.127 0.608 —1.452 0.423  —2.172  —2.291 —1.098

2019  —0.611 —0.220 1.177 0.444 1.069 —1.587 —0.047  —2.545  —3.298 —3.303
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CALPN PR U S S SR S §ENP RS ST S
(8l Iy 2 A S AR A DR P Y L A O i
PR SR S 2R 700 Bl B AR T T B IR PR BT Y R

HZHFRESSOKREERIERT A T2 A
WG R BRI AP g N G R e
BIHESh it . AR5 ) Rk RS AR BUAE 28 T LA 1
R T ELAACE A DA AR 77 i AR 20 R 28 5 e R A e 7
T BERAR Y S J Jd  AEK PR 4 IX R 2 BRI
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B AN R LB S G &R 3 AT, £
WL R I S HE R N O R AR, R R
PR B A S AR AP D B Tl 1B X R A IR R i
Py BB ST BA BB mER . 540, DL RR
B4Ry R HE B “ b A N Ml G R AR rp R R 4
GIGIESE(SR

25 b DA UR PR 85 R 3 T 6F N S Bl o B AR Bl i
i 17 B F6 KO R A i, AN DB (X D) VP2 B
ERR (X)) BT (X ) B A4 A (X ),
PO A& KT (X5 k& B (X ) A8 T
FRCX ) RN B A A DR 4 b B 22 D (X o) 8 T4 A
Sk AR T B AR A BT A R AR e X i
s R S AR AR

32 FH B 0 25 A58 40 1 X 2005 4F 2010 4F Al
2019 AFH B B KR RD 25 DX A N Hb G 2R e iy AR
HEAT PR P B, PR I 45 SR sk 6 i,

*6 PMEZ(ESTEEFRUEESE

2005 4F 2010 4F 2019 4F

¢ M gfi  pMHE ¢ oM
X, 0.392  0.000 0.322  0.000 0.746  0.000
X, 0.059  0.005 0.403  0.000 0.221  0.000
X, 0.729  0.000 0.771  0.000 0.221  0.000
X, 0.307  0.000 0.249  0.000 0,501 0.000
X 0.279  0.000 0.758  0.000 0,501 0.000
X 0,922 0.000 0.454  0.000 0.427  0.000
X; 0,570 0.000 0.386  0.000 0.349  0.000
X 0.263  0.000

2005—2019 4F, i A7 s ma R 7 ¥ 0 T 0.01 &
FEEAKCERISS . 2005 474 PR X6 i )i 3 2 [] 43 5 1)
S R T 0.1~0.9 , i B0 B 45 5 1 B AR IR Oy
PR B (0.922) > 2 38 % (0.729) > A 38k M
FLC0.570) . 2010 4F 4% [N 7 % i fif BE 5[] 43 5% 1) 5
M) R EA T 0.2~0.8, fiff B0 B A 1y A DRl AR U ol 28
TR BE (0.771) = F Wl & g /K SF- (0.758) =k & 4k
H(0.454) ., 2019 4F 4% B X [y BE 25 (8] 4y 5 19 5
Wi 3R A F 0.2~0.8 , fiff R ik B A v 1) R ARk R N
M2 B (0.746) B Hlk & & K F- (0.501) A 4 RN
ol A 0.501) , X} HE 2005 4F,2010 4E A1 2019 4
3 AN 1] B 52w R 04 A8 AR A% B0 AT LA 2005 AF4E
BB 4T RN Y B b T U R ) S8 #45 []
Sy SRR 2010 4F F MOl & KBt A

BExu i B £ SR E 2019 4F, N E B
b & JE K R R A BN FEZE R i PR 2 IR
AN IX e Jr A5 X Pl 3 A U iR A SR G OR 28 T 4 K 1)
AR Ol A P ORI O 0 AT RSl 2 R O X EE AR

H Bl BT K VR D 2 XN b 56 ZR 0 R R T AR 5 )
K132 AR AR 45 - 2R W1 (3R 7),2005—2019 4E4b
o5 DX i Jo B 2 ) 43 S AR Ak b SO P 22 18 58 HAE
I I IR 2 44 o RN XL IR - 3 i R RROC R L AR AEFE
ST VR FH A R L T DR 58 S A T
25 (6] 43 S P it R 1 B o L Al 2 P i 0 7 486 K 1 i
T B TR R AR AN . 2005 4R, U F 52 BLAE
FAAE 0.950 LA WA 15 A4, 5 B 71%, WK 758 B AE
FMEN 10 74, BIRLMERRAH BAER A 114,
di b 52% . 2010 4F WU T 38 BAE A TE 0.950 K LA I
B 11 A b 5206, Jorb A H %% BRIV 34 32 B0 AR R
HOAH B A K g 1. 2019 4F B 52 5.AE AE
0.950 K DL B WA 8 A, i bk 2900, UK + 28 HAEH
HR 1R 4440 50 Bk Mo AL O N 1185 8 /AR
Rl A /& Bl & KT/ % doi: . R4
PERESRAH AR A 10 4, ke 36%, Hib, #f i
(IR AN ¥ SN N e e N2 B N S B S
A BRI 28 5 4 B 7 A A 0 R AL 14 A B g L S
FEZHEHT,

3 WwSER

3.1 i i

RGP AN MG FR 25 G IR 2 B vt A8 A AR 02 S R
P A R S D B DT o (ORI o 3 111 A v
FHAEZS R 0r 5T K B, 2018 4E LIS H G M B 25
IRF AR T AR K KBS 2 SR W5 P A A S50 it
19952020 AF # ] Jat duk v - it Be A= 3 R 40 M 55 A0 (B B
25 WA ST A L B H 7 X A S R G R S5 (A i
2l N e o e Y (= ¥ SR Ry 5 S N I E e -
HEOK AN XA BB 52 55 W R G A&
JE— A FRACRE . W RE KM FHPURE ., &
T & B, H r v K IR AR 25 XN 83 Bl X 5% U R 45
7R A Tl R AN T 184 58k, % IR IR B K 48 ) 45 B A B K
B3 EL., X5 FREHERA S EA—F,

AW 5T K B, H B B KR RS 25 XN BB G R T
2o BE ST AN —rh R R R Ak B R K Y T
MR ARRA R E, /N ESE T A ¢
F LA 4T BT T V5 0T 9L 3 M T e N 2R ol il R L R
WA S SR A R KW, 2017 4E3K 1/5 1Y Hb
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DX T 5k, N ST gl i R R BE A W 1 o T A b OC
AT Rk, WEEDY 0T H R R 82K R A
SXAEBRESHSA2TFNMEHHES RS2k
B G5B R I 2007—2017 4F 10 a [8] 4= S35 5 4
SATFRGEWNA R E RBE TR LR

TR S 22 0T W 2k 5 1R R 5 4 A D
A R — v R 5 DR TR — SR N A bR Y 4 A K
BrBe. AMER H AT H R S K R AN 45 X R
NS ZR FE AR B o Sfe 8 78 o 4 9 ) W7 5 iir A T
TR AR —F .

®7 REEHRNEGR
2005 4 2010 4 2019 4

ZEHW ZEHE  ZEHAEH ZHW  ZHME  ZHEAEM LHB ZHAE ZHAEH
X NX, 1.000  AEZkPEfom X NX, 1.000  dpgkEism X NX, 0.960 LE - 1 8
XiNX, 0.950 W R XiNX, 0.782 MK T I X, NX; 0.960 LR 34 i
X NX, 0.431 W TR X NX, 0.665  drktEigoR X, NX, 0.839 LA 3 i
X, NX; 0.988 R PEignR X, NX; 0.986 BT X, NXs 0.839 XL 1 5
X1 NX, 0.989 XA FHER X1 NX; 0.659  XLPAF LR X1 NX;s 0.879 XK -3 5
X, NX; 0.965 AR PEHENR XiNX; 0.796 AL tEigoR X NX; 1.000 XK F- 1 i
X.NX, 1.000  HEZkPEom X.NX, 0.987 XA 4458 X, NX;s 0.816 L F 1 98
X:NX, 1.000  AELEMEHTR X:NX, 0.969  JELR MR X.NX; 0.222 XLH 7 1 5
X.NX; 0.350  JELRPEmE R X.NX; 0.793 XA 458 X.NX, 0.597 FLA T 1 5
X, NX; 1.000  JRL MR X, NX, 0.686 XN F-15R X, NX; 0.597 LR 34 5
X,NX; 0.828  dRZkPEigse X, NX, 0.969  dEZkMEigoR X, NX; 0.962 (2 dE
X:NX, 0.988 ML TR X;NX, 0.986 BT X.NX; 0.751 |32 e
X;NX; 0.988 MWL T4 5k X;NX; 0.983 XL T4 aR X, NX;s 0.674 A 2 1 4 ik
X;NX, 0.988 WL s X;NX, 0.783 WA T X;NX, 0.597 XL IK F- 3 i
X;NX; 0.745 W T35 X;NX; 0.796 XA 458 X;NX; 0.597 XA 4 i
X, NX; 0.988 ALk PEHEoR X, NX; 0.955 XA -3 5 X;NX; 0.962 A 2 PE 1 5
X, NX, 0.939 WA FHR X, NX, 0.930 Rk R X;NX; 0.751 R M o
X, NX; 1.000  AELRHEHITR X, NX;, 0.969  dEZkikngam X, N Xy 0.674 E[F2 e ki
X;NX, 1.000 XA FHER X;NX, 0.987 WK TFHIR X, NX; 0.511 XK F- 1 i
X:NX: 0.944  HEZ R X:NX; 0.969 BT X, N X5 0.876 XL 1 5
X, NX; 1.000 MUK FHy 5k X, NX; 0.785 XL T34k X, NX; 1.000 A 2 4 ik
— — — — — — X, NX;s 0.553 XK F- 1 i
X;NXs 0.876 XL 4 i
— — — — — — X;NX; 1.000 |E 28 1 1 i
X;NXs 0.553 LR 4 i
— — — — — — XsNX; 1.000 2 P 1 5
— — — — — — XsNX; 0.512 XK T 1 5
— — — — — — X:NX; 0.854 2 P 1 5

ROH T REWNAEBEV R R BUE W&
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M & AR LN B B R R A R R K B A
T H A F 2 (8] A7 7F A 4 M3 i FOBCER - 34 588 719 58 B
FEF . (3) IR E Bl 2% €5 % Ji e 7Y, 16 5 e A0 R A
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