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Assessment of the ecosystem stability of Shapotou Arid Desert Nature Reserve in
Ningxia, China
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Abstract ; Stability is an important characteristic of the ecosystem that determines the rise and fall of ecosystems. Ningxia
Zhongwei Shapotou National Nature Reserve is a nature reserve in an arid desert area, with the desert as the background.
This protected area has the characteristics of vulnerability (ecology and environment) , transition ( grassland to desert and
desert to city ), and complexity ( coexistence of natural and artificial ecosystems). Evaluation of ecosystem stability in
Shapotou Reserve is of great significance for maintaining the ecological security of the southwestern margin of Tengger Desert
and sustainable and healthy development (social and economic) of Zhongwei City. On the basis of summarizing the research
on the stability evaluation of ecosystems at home and abroad, in this paper, we have defined the three-dimensional
connotation of stability (resilience, resistance, and succession stability). We also performed a demonstrative assessment of
the ecological stability of Shapotou National Nature Reserve from three aspects: defined three-dimensional stability
(resilience, resistance, and succession stability ), constructed evaluation indicators ( principle and logical framework ),

and established assessment methods ( traffic light comprehensive assessment method). The results were as follows: (1) In
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the past 20 years, of 19 individual indicators, most of the indicators tended to improve, a few deteriorated further, and two
remained basically stable. (2) Factors that affect the stability of the ecosystem were changed from community composition to
habitat conditions. In the six key years of 2001, 2005, 2007, 2010, 2012, and 2014, resistance or resilience contributed
the most to ecosystem stability. (3) The overall ecological stability index of protected areas increased from 0.41 to 0.661,
and the trend was from critical point to stable point. Overall, the stability of regional ecosystems has increased. This was
mainly due to the implementation of long-term sand control and ecological restoration projects, large-scale reforestation

projects, ecological monitoring and maintenance, and large—scale irrigation of the Yellow River water.

Key Words: arid desert ecosystem; stability assessment; three-dimensional connotation of stability; assessment method

system; Ningxia Shapotou National Nature Reserve
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Table 1 The screening criteria for evaluation index of ecosystem stability in arid desert Nature Reserve
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Fig.1 The establishment process of the index system
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Fig.2 The evaluation index system of ecosystem stability in arid desert nature reserve
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Table 2 Classification criteria for stability evaluation of desert ecosystems
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Fig.3 The geographical location of Zhong Wei Shapotou National Nature Reserve

3.2 BRI S bR

B R R S ALHG T ROk G A A AN AR B I R S A AR HARE 1)
BCETERL AR S5 3Gk 2000 255, AT DSk B R 9 A R IX 25 A RL2E % 5%) (2005) (TR
Pk FR K H AR X LR A RMEZ L) (2010) 550 AR 20 A8, LA B 2 SR 47 IX PR A it 45 IX
NEIEEEE . 2) 7RS35 20 4 70 4E48K 80 m 20 PEE MSS &4 ;20 tH42 90 AR08 K & 2014 4EBF
FEIX 30 m 43HER TM 5158, 3) G MBI - VDI sk B AR DR X BRI 1 rp 7T [ R 60 AR 4Ll il
1951 4F 1 H DISRARSE SR AR WK 28 & X HE R | XU XU R AR S00RT b 26 SOTR B2 R 0 H (4K
o 4) Y R SR GRE R I HEF 1:50000 AEREZEBI G R 3 ANMEREE | I 2 4823 1] B
BN IX, BE T T E P DY SR P X 20 A MLRUEER BE L, SEATAE Y iV 22 2800005 BOR AR, I IA] A
2012 AEHIE] 2015 4FAR  FHAEZHE R A 4 R A B A I I HRFEE 10—15 K 5) H 88 HoR 3508 . Fnie
TEREML—3, 7E 20 XIS B0 2 3 ASSEATRE S, B 1—200 A [RIRFE KL 5 3000 4073, 3 3 28 56
Bt AR SCER S B .

4 AFRITHERTEERS DN

4.1 PIEARIEAL S
19 A BAIHERR I T AR A28 AR TAEDY | RTINS, A — 5 SR bRIT 20 4R 19725 1L

http ; //www.ecologica.cn



8 S % 39 &

FaR T AR AE LT 2 3, BB (AR Aok [ RARAO TR BUA L, UT 20 4R ZRUR PRI OLIE T2 45, 305
AL R TE A DI . S 2075571, AR IP IX 1K 3088 AR DA a0 A Brdleas &
JE SR E R — G BUKF

£3 REMATHERTMEER

Table 3 Single-indicator evaluation result of ecosystem stability

ZAEER(C) T VERRFR (D)) i 20a £k
Composite index(C;) Stability index (D;) Changes in the past 20 years
KL IRBE TR AR TEBREIE K, PR i 3
Water and soil environment ISR FEPRMEREAR , IR0 A 3
H R KK A TEPREFA , IR0 AL
T AR B O X IR L £ FEPREHG K, PR i 3
Area suitability ST OEN I AD NN A ok LT A 2 A1)
LD X T AR L 461 FEPRERAR , DR e 3
AR WRT AN TEBREIG K, PR i 3
Ecological management TRAP XA H R TEBREHE K, PR i 3
THenm e SRR TEAR A , DR i 3
Disturbance intensity U 3 TEPREFAR , DR i 3
TP XN AT By FEBRAE G IR AR
PR X ] 30 b DX N S0 2l EiL N[ NN AR
YR Vb AR FEPRE G IR B !
Biodiversity e W2 B BB A, IR0 AL )
SR AR FEBRAB AL, IR0 Ak
Rk A 25 M B2 g TEARMEFA , DR D0 A AL 3
Community structure VIS §hen i) A BT AT A A1)
HEVE TR MG ER 5 1B fiE FH B 724 i EiL N (e NN

Community nutrient cycling and

MR HI S ) HRRRIHA R )

carbon sequestration capacity

PATGAEARPPAL 25 R LT 40K MR A UL N I 4, Bk
UL, T i DAL EE - ISR s LR XA O X T
FUHCHGE B VD X T AR N> PR A 4 ARG £
P B R B KUk B s VD AR B S
JEE KR ZR ) 5 A8 J AE X B A B 3 A W R
WAL IE DUEAE . Tl T MR ORI & R IX 24
DI D 2 AR /N T KA R B A4 X AR
TSI A N3 A2 B e SR i X ) X Sk A
FriR Ak th FASE KA, i bt Z 5| FhaSRAsY) , 15
JE A AE L5 B A il B AT 5 52 [ K S (B K 2D B 38
) WREm , ZAME O FE PR E 18, AR B A R,
RN B S W=y S T R
4.2 K ZIEbR oIk BT

M S I HIE E A 8B 0t AR 25 R G ke Mk Y Bk
T R L, 2001—2007 4 (0] B 7% AR A 450, 4 1) 2
PRI X VG SRAE O X RIS 2540 AR 5 8 T 4 R 4 DX 0 AR 8 e PR BTk iR K, 2007—2014 4F (1], i
FASBBERWINGE , 59 2 FPas R T s PR XN A8 X A K £ 450, A o kS R Gk

B4 BOUSHRASIIFEHICEER
Fig. 4 Summary results of the single-indicator traffic lights

evaluation

http ; //www.ecologica.cn



17 111 RO AR T T VDY T R A AR X AR S R SR E TRV AS 9
FEVER T E 71,
6 MRy 3 Tl P RRRR E M X B AA A E PE ST 22 AN RARK BR3P AR S RS E & — R &b

M2 2T BEEI2E R U ART RS E AR JI R TRk 28— 28 BRI AT

20074 Max C5

Cs

20074

20144 020 Max Bl

B3 B2

BUEHLIREMAL BRI NRGEM:  BIWHREm

5 WHLEARPRIBELESEERIHKES NIRREERH®
Fig.5 Contribution of multiple factors and three aspects of stability to the ecosystem stability
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Table 4 Changes of the ESI in Shapotou Nature Reserve

R0 Years 2001 2005 2007 2010 2012 2014
ESI 0.410 0.443 0.503 0.607 0.621 0.661
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