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quality in Qilian Mountain National Park
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Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou 730020, Gansu, China)

Abstract: Qilian Mountain National Park serves as a vital ecological security barrier in Western China, but mining,
hydroelectric development, and overgrazing have resulted in serious ecological and environmental damage. Using remote
sensing as well as meteorological and socio-economic statistical datasets of 14 counties in Qilian Mountain National Park
from 2000 to 2018, this study established an assessment indicator system for eco-environmental quality. We also employed

the principal component analysis method to determine the contribution of each indicator, which was then used to develop a
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new eco-environmental quality index (EQI). The spatiotemporal variations in the EQI and its influencing factors were
examined. The results showed that the spatial distribution of mean annual EQI was characterized by low values in the west
and high values in the east of Qilian Mountain National Park. The EQI varied significantly for the different counties. During
the study period, the EQI of the national park showed a significant increasing trend (P < 0.01). The smaller the average EQI,
the slower the rate of increase. Natural factors were the major driving force for the temporal variation of eco-environmental
quality, followed by economic and social factors, showing a contribution of 52%, 28%, and 20%, respectively. The mean
annual temperature and precipitation, annual average radiation, vegetation coverage, enhanced vegetation index, leaf arca
index, net primary productivity, gross output value of forestry, amount of livestock raised, grain planting area, value-added
index of primary industry, per capita GDP added value index, natural population growth rate, the number of educated people,
urban and rural household savings, per capita net income of rural residents, and non-agricultural population played a positive
role. Value added index of secondary industry, value-added index of tertiary industry, agricultural population, and other
indicators played a negative role. Our findings suggest the need for further implementation of natural forest protection,
returning farmland to forest, and forbidden grazing programs in the future. Decision-makers need to improve the ecological
compensation mechanism and eco-environment supervision. Strict limits on the intensity of human activities in the central

and western parts of the national park should be set to promote the restoration of a fragile ecological environment.

Keywords: regional sustainability; spatial difference; temporal variation; driving force; human activity; principal component

analysis; index construction
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Figure 1 Administrative division map of Qilian Mountain National Park
AKS: P ZEIREE ik BiG B SB: R &G AL SN: RE#ME KA K E; DLH: #4md; TI: RIRE; QL: fR#EL,; MY:
TR BE S TZ: RPGEKAEE: GL: HiRE: LZ: ®MX; YC: AKEE: SD: WHE: ML: RAE: GZ: HIMX. TH.
AKS: Aksai Kazak Autonomous County; SB: Subei Mongolian Autonomous County; SN: Su'nan Yugur Autonomous County; DLH: Delingha City;

TJ: Tianjun County; QL: Qilian County; MY: Menyuan County; TZ: Tianzhu Tibetan Autonomous County; GL: Gulang County; LZ: Liangzhou
District; YC: Yongchang County; SD: Shandan County; ML: Minle County; GZ: Ganzhou District. This is applicable for the following tables and

figures as well.
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Figure 2 Assessment indicator system for eco-environmental quality
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Table 1 Contribution of the indicator

%

EL(IX) County (District)

e
Ingiiiztor AE S EIN AR OR®E HIM GNE R P BUeEE RAE fESE ARE S RIR TR EXRAR
YC Lz GL TZ GZ SN ML SD AKS SB DLH QL TJ MY QMNP
@® 6.04 226 553 1.82 140 320 4.00 494 335 381 4.65 371 344 6.02 3.39
@ -0.17  2.88 9.57 441 517 402 079 436 452 321 334 406 444 1.74 3.87
® 4.03  2.66 122 082 279 347 531 244 400 622 325 553 482 4.60 5.88
@ 834 903 1789 839 751 588 667 477 759 651 4.53 638 5.62 6.64 6.46
® 7.88 871 1590 794 693 565 655 356 728 675 477 616 577 6.53 593
© 818 970 1853 841 815 6.62 824 650 702 734 570 623 647 572 6.80
@ 832 951 19.16 791 801 652 806 638 716 726 471 6.05 554 6.52 7.31
498 430 9.80 593 -3.02 252 6.64 567 499 -531 477 460 628 1.71 5.40
©) 7.60 7.11 11.89 634 6.09 7.03 -039 738 474 699 573 554 626 6.07 6.77
494 -387 -12.13 -7.67 6.15 595 0.14 354 638 384 477 —-486 575 581 6.75
@ 6.05 324 1137 487 347 445 624 482 257 —0.07 561 555 628 6.11 6.63
® -0.24 -0.66 -5.17 —-0.10 -6.70 —-1.31 1.11 028 —-522 006 620 516 3.03 457 -2.62
® -392 -0.16 —5.02 157 -1.81 226 —499 -423 -153 -227 650 554 568 628 —184
1.09 150 -093 1.14 -191 041 297 348 —-467 -025 427 550 -331 6.10 0.76
® -4.04 391 1042 -548 514 6.86 7.19 831 1.66 088 —6.01 -233 091 -222 1.06
-1.07 554 -122 038 480 693 743 846 584 848 402 222 520 0.29 4.59
@ 6.12 7.10 —-11.44 595 6.10 648 593 7.04 516 677 597 533 530 6.08 6.18
6.03 7.09 11.89 590 582 577 556 683 466 680 545 549 6.04 6.09 6.05
456 —-645 —-13.05 -741 197 697 —420 -097 -594 890 345 462 393 564 70
@ —6.39 433 -10.69 -7.57 -7.06 769 7.61 —-6.03 570 832 632 515 592 524 4.62

TRbRF 5 A2,

Serial number of each indicator is shown in Figure 2. QMNP: Qilian Mountain National Park; this is applicable for the following tables and figures as well.
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