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Health evaluation of Populus euphratica forest in Dali Yabuyi Oasis in
the hinterland of the desert

CUI Chuandeng'?, SHI Qingdong'?, LI Xiang'?, SHI Haobo'?, WAN Yanbo'?, LI Dinghao'?

(1. School of Ecology and Environment, Xinjiang University, Urumqi 830017, Xinjiang, China; 2. Key Laboratory of
Oasis Ecology, Ministry of Education, Xinjiang University, Urumqi 830017, Xinjiang, China)

Abstract: [Objective] The widespread degradation of Populous euphratica forests seriously threatens the
ecological security of oases in arid zones. Therefore, mapping the health of P. euphratica forests is important
for their sustainable management. [Method] The P. euphratica forests in Dali Yabuyi Oasis in the desert
hinterland were taken as the object, and based on the field survey of 68 typical sample plots in the region, 17
indexes were selected from the aspects of forest productivity, forest community structure and habitat factors,
and the health evaluation index system and health evaluation model applicable to the P. euphratica forests in the
region were constructed by using the principal component analysis and the cluster analysis method, the forest

health indexes were calculated, and the health of the P. euphratica forests in the region was comprehensively
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evaluated. [Result] (1) The overall forest health of oasis P. euphratica forests was poor, with 29.4% in an
unhealthy state, 33.8% in a medium-healthy state, 30.9% in a sub-healthy state, and 5.9% in a healthy state.
Groundwater burial depth, total nitrogen, depression, Simpson index, and Shannon-Wiener index were the main
factors affecting forest health. (2) In the P. euphratica forests of Dali Yabuyi Oasis, the forest health index of
deep groundwater burial depth is significantly lower than that of shallow and medium groundwater burial depth
(P<<0.05), and the forest health level is relatively low. Shallow groundwater burial depths have relatively high
levels of forest health. Overall, the forest health indices of different groundwater depths: shallow groundwater
depth (0.65)> medium groundwater depth (0.45)> deep groundwater depth (0). (3) Among the P. euphratica
forests in different regions of the oasis, the forest health index of the P. euphratica forests in the north is
significantly lower than that in the center and south, and the forest health level is relatively low. Forest health is
relatively high in the south. Overall, the forest health index showed an increasing trend from the north, center to
the south, and the forest health index in different regions: south (0.61)> center (0.58)> north (—0.01).
[Conclusion] The overall health level of P. euphratica forests in the oasis is poor, the shallower the water
table is, the higher the health index of P. euphratica forests is, and the health index shows a decreasing trend
from the south, the center to the north in different regions. [Ch, 2 fig. 2 tab. 29 ref.]

Key words: forest health assessment; Populus euphratica forest; Dali Yabuyi Oasis; principal component

analysis
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Figure I Overall health status of P. euphratica forests in Dali Yabuyi Oasis
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Table 2 Correlation coefficients of health indices of poplar forests in Dali Yabuyi Oasis with factors
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Figure 2 Forest health status and composition of P. euphratica forests in different grourdwater depths and regions of Dali Yabuyi Oasis
4 it

AMFFE R FH 2 B AT v A ik B A A K S DN A MR MR AR PP AR Y, XTI L A7 MR ) AR bR
ROIEATIEM . BAT, BRI A RER, BR VUSRS Nk, EHERSAER, A
MR, & FEEERA MK EMAER, ARUFICR A B0, FESER 17 A 248k
S AL RS, LTI R, e AR R R, T A% SR B4 PR T A S Tk ke ik
F1, MARFERAL, XEERIE TIPS 25 5 2 M RS B . 120 AL T BdE ke i, s
T VEAR RSB AN

5 LR A AR S R i T K SR AR RS 250t 25 I 18 b N /KRR AN rp i R KR . X S 7RIS A
TG N v BUBET G ARCY A g AR K S KOG R AW & o TRHL N KRR AR, T HL T /K
TR, SIS ANBITE I K4, FRARGE R R R TR, Bl M T K IIRAS &, S RE IS A 3 58 401
IKOTHEL, BRMREEHARAF I 4%, A= T, AR e S b 2 B2 i o 38 BUREAR AR 2 s 35 A
TR 10 57 A A S 00 I 3 v T AL AR A M R A . AR AR BT A BIFSE T S W e AR RS R 8 R 5
HE1 0 LA R A F AR TSR YN, TR A b R K RIA s A i K7 1 5 A 2 A A R A X L
BES, AKAEA T RXEEGABENEZ —, BBy KRB 0 EZBREIE T, XTI e R A K 2
A B EERERP, 1k B A KSR MOK IR ANG =2k [ 5a BLAETT, S K A REFBIC A LRI, map
F b DX A A 7K 4322 LU LR ARAR K 5 2

Xof 1 LA A A SR Az AR AR R AR A BRETR B0 ) AN 25 SR I . A ARAL T FP e BRE . SI0 i o RS ik
IR LA 535004 33.8% . 30.9% Fil 29.4%, FEARFRMAR R A FRrEE . 456 T AT S A5 i i oY
GERLCSN K HUREA AR R NEA M RS2 K RS iR . AME RS A MR OR 22 40 TR M T 7K B R sl e A A
IKAFHNA R AR X, NS YIRS GE , ORI A BRI, T
MRABEFG R e 0 R I & R0 R BE U S A Tt 5 i A R B, I Xt A T4 5K 1 i A%
ARUEFTORA, 48 2 E RAE ST, R, Qe AR X, RS S RGBT iR
71, BCERAMAERCRE, s Ay KA

5 i

Tk FLFE AR R N B A AR R B AR AN A, A 29.4% A T AR FEARZS , 33.8% Ab T rpfa AR 7
30.9% 4bF W A R A, XA 5.9% b FERORAS . R KIEE . % . BBMIEE . Simpson $5%( A K
Shannon-Wiener 5 £/ 52 M AR AR FR I 9 £ 2L 7 38 BUREAR AR SRR AR b, R /K3 R AR A fgke
FRAKTHX AR . TR T /KSR ARAMAR B AT A X 3 = o SRS, AL T /KRR MR FEFE 5. &
H R K EE (0.65)> HrHh T /K HRER (0.45)> BT KHEE (0)., Mk BT RGBSR X, A a3
KF, AL . Rl s A, RARE TR R W o . A XRS5 . BB (0.61)> R
(0.58)>dt# (-0.01).



1140 WroIL R R K A R 2024412 A 20 H

6 ZE U

(1] ARME, TR, ®T 2, & WiiLAam 2 SRR T P05V 18 BRI [T]. Wi AMOR 2+ 2440, 2024, 41(2): 353 —
361.

Z0U Weimin, DING Jun, HUANG Zihao, et al. Remote sensing monitoring of subtropical forest disturbance and restoration
in Songyang County, Zhejiang Province[J]. Journal of Zhejiang A&F University, 2024, 41(2): 353 — 361.

(2] /NG, LR HORAE 5 R R AR RER DL L], K R AREFRITSE, 2023, 30(3): 295 — 300.

SHEN Xiaojuan, DU Sheng. Health assessment of five typical plantation forests in Gansu Province [J]. Research of Soil and
Water Conservation, 2023, 30(3): 295 — 300.

[3] TRUMBORE S, BRANDO P, HARTMANN H. Forest health and global change[J]. Science, 2015, 349(6250): 814 — 818.

[4] PAUTASSO M, SCHLEGEL M, HOLDENRIEDER O. Forest health in a changing world[J]. Microbial Ecology, 2015,
69(4): 826 — 842.

[5] HARTMANN H, BASTOS A, DAS A J, et al. Climate change risks to global forest health: emergence of unexpected events
of elevated tree mortality worldwide [J]. Annual Review of Plant Biology, 2022, 73: 673 — 702.

[6] LI Suyuan, MIAO Lijuan, JIANG Zhihong, et al. Projected drought conditions in Northwest China with CMIP6 models
under combined SSPs and RCPs for 2015-2099 [J]. Advances in Climate Change Research, 2020, 11(3): 210 —217.

[7] YUSUP A, HALIK U, ABLIZ A, et al. Population structure and spatial distribution pattern of Populus euphratica ripatian
forest under environmental heterogeneity along the Tarim River, northwest China [J/OL]. Frontiers in Plant Science, 2022,
13: 844819[2024-01-10]. doi: 10.3389/1pls.2022.844819.

[8] LI Mengyi, DENG Mingjiang, LING Hongbo, et al. Constructing a new irrigation model for desert riparian forests based on
response of canopy EVI loss and tree rings growth to groundwater fluctuation [J/OL]. Ecological Indicators, 2023, 148:
110060[2024-01-10]. doi: 10.1016/j.ecolind.2023.110060.

[9] WAN Yanbo, PENG Lei, ANWAIER A, et al. Effects of meteorological factors and groundwater depths on sap flow density
of Populus euphratica in a desert oasis, Taklamakan Desert, China [J/OL]. Frontiers in Plant Science, 2024, 15:
1330426[2024-01-10]. doi: 10.3389/fpls.2024.1330426.

[10] PENG Lei, WAN Yanbo, SHI Haobo, et al. Influence of climate, topography, and hydrology on vegetation distribution
patterns: oasis in the Taklamakan Desert Hinterland [J/OL]. Remote Sensing, 2023, 15(22): 5299[2024-01-10]. doi:
10.3390/rs15225299.

[11] SHI Haobo, SHI Qingdong, ZHOU Xiaolong, et al. Influence of surface water and groundwater on functional traits and
trade-off strategies of oasis communities at the end of the Keriya River, China [J/OL]. Frontiers in Plant Science, 2024, 15:
1340137[2024-01-10]. doi: 10.3389/fpls.2024.1340137.

[12] ZHU Yonghua, CHEN Yaning, REN Lilang, et al. Ecosystem restoration and conservation in the arid inland river basins of
northwest China: problems and strategies[J]. Ecological Engineering, 2016, 94: 629 — 637.

(03] IWPRAR, FREN, JAl/N g, 55 35 va 43 3 1 P55 o VU ] 8 ] ik BHUME PEAR 2 N b K . bR K R AR A S A 52 M L )
(3] R4 (AR R IE30), 2019, 36(3): 253 — 259, 286.

SHI Qingdong, GUO Yuchuan, ZHOU Xiaolong, et al. Mechanism of the influence of surface water and groundwater on
vegetation pattern in Daliyaboyi Oasis at the tail of Keriya River in Taklamakan Desert[J]. Journal of Xinjiang University
(Natural Science Edition in Chinese and English), 2019, 36(3): 253 — 259, 286.

(14] J7 218, WPOR, 8, 55, U B I IRER A R AR S K 0 MR IR L] B A 855241, 2022, 33(2): 353 — 359.
WAN Yanbo, SHI Qingdong, DAI Yue, et al. Water sources of Populus euphratica with different tree ages in the oasis of
desert hinterland [J]. Chinese Journal of Applied Ecology, 2022, 33(2): 353 — 359.

[15] SHI Haobo, ZHANG Feng, SHI Qingdong, et al. Responses of arid plant species diversity and composition to environmental
factors[J]. Journal of Forestry Research, 2023, 34(6): 1723 — 1734.

(16] 25T, AR, ROEETE, 25, A1 R0 T W N THRARARERETN R A SRS (], 5 XATSE, 2022, 39(3): 872 —
882.

LI Xuening, XU Xianying ZHEN Guiheng, et al. A health evaluation of a Haloxylon ammodendron plantation in the Shiyang
River lower reaches[J]. Arid Zone Research, 2022, 39(3): 872 — 882.


https://doi.org/10.11833/j.issn.2095-0756.20230324
https://doi.org/10.11833/j.issn.2095-0756.20230324
https://doi.org/10.1126/science.aac6759
https://doi.org/10.1007/s00248-014-0545-8
https://doi.org/10.1146/annurev-arplant-102820-012804
https://doi.org/10.1016/j.accre.2020.09.003
https://doi.org/10.3389/fpls.2022.844819
https://doi.org/10.1016/j.ecolind.2023.110060
https://doi.org/10.3389/fpls.2024.1330426
https://doi.org/10.3390/rs15225299
https://doi.org/10.3389/fpls.2024.1340137
https://doi.org/10.1016/j.ecoleng.2016.06.107
https://doi.org/10.1007/s11676-023-01618-1

541 E5E 6 1) ARALBAE . VUG ik BUREAR AR SR I SH A R AR B DE 1141

(170 IERE T, FARAR, 2R, 55, WY se L AR S5 RPN AR AN (1], T3 XHIFSY, 2021, 38(5): 1474 — 1483,
YAN Jinsheng, WANG Yongdong, LOU Boyuan, et al. Health assessment of plantations in Nursultan, capital of
Kazakhstan[J]. Arid Zone Research, 2021, 38(5): 1474 — 1483.

(18] #/NE, Z8T, BOCHE, 45, JET A5 R R O B RE TP A0 (1], A275274%08, 2021, 40(8): 2635 — 2647.

CAO Xiaoyu, WEI Xia, ZHAO Wenfei, et al. Evaluation of forest health based on structural equation model[J]. Chinese
Journal of Ecology, 2021, 40(8): 2635 — 2647.

[19] AT, T PERR, 2 4L H AR KU PO ARAEREEAY (0], A2 25R27, 2022, 41(4): 78 — 83.

HE Miao, NING Husen, LUO Qinghong, et al. Health evaluation of typical windbreak and sand-fixation forest in
Ganjiahu[J]. Ecological Science, 2022, 41(4): 78 — 83.

[20] TRAKIE. T4 0 b XD NN T ARS8 s MR (D] Jb st b st k2, 2020.

TAN lixu. Health Evaluation of Artificial Ecological Public Welfare Forest in Typical Small Watershed of Alpine Loess
Area in Qinghai Province [D]. Beijing: Beijing Forestry University, 2020.

[21] ERKMHE, BRIE €, 222 0R, 5. RGBT 5 TAZRR (1], Bl K24 (AL AARHER), 2018, 42(2): 177 — 183.
WANG Qiuyan, CHEN Pengfei, LI Xuedong, ef al. Review of forest health assessment methods[J]. Journal of Nanjing
Forestry University (Natural Sciences Edition), 2018, 42(2): 177 — 183.

[22] M2 WF, FERIIE, R0, 5. ANE R LR PR L] W TAMOR24], 2020, 37(1): 143 — 150.

TENG Zhiyan, CUI Yutong, YING Xuebing, et al. Comprehensive evaluation of pumpkin cultivars based on a principal
component analysis [J]. Journal of Zhejiang A&F University, 2020, 37(1): 143 — 150.

(23] F K- 0T 38, S0, SR - SRR, 55 B8 BT i K 52 ik R b A B0 T K S g 2 (0] 7K 4
1z, 2011, 31(5): 18 —22.

Umut Halik, CHAI Zheng, Arkin Habibulla, et al. Response of Populus euphratica to groundwater level after water
diversion to lower reaches of Tarim River[J]. Bulletin of Soil and Water Conservation, 2011, 31(5): 18 —22.

[24] EHEM, 5KT575, 2500, 25 B g BUBET R UFRL L5 3 R IBGEOC R IR L] TR XHFIE, 2020, 37(3): 562 — 569.
WANG Yamei, ZHANG Qingqing, LI Li, ef al. Preliminary study on the relationship between vegetation and groundwater
depth in the lower reaches of the Keriya River[J]. Arid Zone Research, 2020, 37(3): 562 — 569.

[25] sk3cay, F/Ne, Jends RIA, S5 YAk BIUAE FEAR R AR SR AR IR R IR 0BT [0 BT R o (AL SRR
HIE ), 2019, 36(3): 276 — 286.

ZHANG Wenqi, ZHOU Xiaolong, Nijiati Kasimu, ef al. Study of plant community characteristics in Daliyaboyi natural oasis
in desert Hinterland [J]. Journal of Xinjiang University (Natural Science Edition in Chinese and English), 2019, 36(3): 276 —
286.

[26] RZH. KE-Hg- AT BE SHLIT]. A £ TR, 2017, 39(1): 1 - 47.

WU Hongwei. Atmosphere-plant-soil interactions: theories and mechanisms[J]. Chinese Journal of Geotechnical
Engineering, 2017,39(1): 1 —47.

(270 BRMET, 25 50880, gt e, 45 v P b T 5 DXOK BE 5 AR S B A8 Al S L e i (0] b ERR 2= Be e T4l 2023, 38(3):
385 —393.

CHEN Yaning, LI Zhongqin, XU Jianhua, et al. Changes and protection suggestions in water resources and ecological
environment in arid region of northwest China[J]. Bulletin of Chinese Academy of Sciences, 2023, 38(3): 385 — 393.

[28] WAN Yanbo, SHI Qingdong, DAI Yue, et al. Water use characteristics of Populus euphratica Oliv. and Tamarix chinensis
Lour. at different growth stages in a desert oasis [J/OL]. Forests, 2022, 13(2): 236[2024-01-10]. doi: 10.3390/f13020236.

[29] Ze/Rme - Je e, BUIE, IWIRAR, 46 VR R AR GRS AR NI R 61°C XA W) T /K BB A 12 (7] R A=
A4, 2020, 31(4): 1083 — 1087.

Marhaba Nijiat, DAI Yue, SHI Qingdong, et al. Response of foliar 5"*C in Populus euphratica and Tamarix sp. to different
groundwater depths in the oasis of desert hinterland[J]. Chinese Journal of Applied Ecology, 2020, 31(4):
1083 — 1087.


https://doi.org/10.11833/j.issn.2095-0756.2020.01.019
https://doi.org/10.11833/j.issn.2095-0756.2020.01.019
https://doi.org/10.3390/f13020236

	1 研究区概况
	2 研究方法
	2.1 样地设置
	2.2 土壤因子
	2.3 森林健康评价体系的构建
	2.4 地下水埋深梯度划分
	2.5 评价模型与方法
	2.6 数据处理

	3 结果与分析
	3.1 达里雅布依绿洲胡杨林整体健康状况
	3.2 影响整体森林健康差异的主要因子分析
	3.3 达里雅布依绿洲不同地下水埋深胡杨林健康状况
	3.4 达里雅布依绿洲胡杨林不同区域健康状况

	4 讨论
	5 结论
	参考文献

