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Abstract: Ecological assets are an important part of natural resource assets. The purpose of protecting and restoring an
ecosystem is to increase ecological assets and to enhance ecosystem services. Qinghai Province is an ecologically important
region with rich ecological assets. Governments have attached great importance to the construction of ecological civilization in

Qinghai Province. It is crucial to assess the effectiveness of ecological protection and restoration projects for further
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protection of ecological assets in Qinghai Province. In this study, we created a comprehensive assessment of ecological assets
and their changes in Qinghai Province (including key ecological function areas and non—key ecological function areas) over
the past 15 years by accounting ecological asset areas, evaluating ecosystem quality, and creating an ecological asset index.
Grassland assets are the main ecological assets in Qinghai Province, and we found 32.1% of the total grassland area to be of
good quality. The quality of forest ecological assets is polarized, that of shrub ecological assets is poor, and that of natural
wetland ecological assets is generally good. In the past 15 years, we found that the area of ecological assets has changed
slightly, the quality of natural ecological assets increased significantly, and the ecological asset index increased steadily in
Qinghai Province. The area of natural ecological assets in the province increased by 3239.3 km’, and within this area,
natural wetlands increased by 15.1%. The area of natural ecological assets above a good grade increased by 61920.1 km?,
representing an increase of 55.5%. Among them, the area of key ecological function zones increased by 48621.9 km® and
non — key ecological function zones increased by 13298.3 km’. The ecological assets comprehensive index of Qinghai
Province increased from 240.37 to 278.22, representing an increase of 15.7%. A series of ecological protection and
restoration projects such as Grain to Green Program, ecological compensation for wetlands, ecological protection and
construction projects in Sanjiangyuan Nature Reserve, and ecological environmental protection and comprehensive treatment
projects in Qinghai Lake Basin played a positive role in improving the quantity and quality of natural ecological assets in
Qinghai Province. Changes in ecological assets in Qinghai Province are also affected by climatic factors. Climate change has
led to an increase in the area of natural wetland ecological assets and a reduction in the area of grassland ecological assets.

At the same time, the increase in temperature has increased the quality of forest, shrub, and grassland ecological assets.

Key Words: ecological assets; ecological protection and restoration; ecological protection effect; Qinghai Province
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Fig.1 Ecosystem assets of Qinghai Province
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Fig.2 Ecological assets index of Qinghai Province
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Fig.4 Spatial pattern of ecological assets quality changes in Qinghai Province
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SEE IR ARAPRIR T R A S AME | VIR A ARG AR SRR A R TR I A S AR
GATRHTRES —FIVERRYP SWE TRMEFEE A RT M 5 R A 59877 18 B4 0 3
2867.2.2151.9 360.6 km” 1 34 km” , 4% [ [ AU/ 4449.7 km® | A 5 5 AR 25 T BEIX PN A 2596 7 T ARG s
B ; R A S PR SR TR AR 28 00 7 i W e T R b A 5 0™ | H AR b A S 7= I
TR S AR S T BE X N AR S T AR T O B

P TR 11 L BT 8 AR 2 DX ARPAE , T TR AR A AR A Az AU R B8 IR R I, A A 3
KN/ AT AL, 4 3 B P vk K ARV TR D 1335.6 km® | FH AR b AR 285 9% 7= T FELE Jin 7468.6
km?® R AR AR T RO D 7466 km® |, TS AE S TIRE X N UK/ 7k AT AR > 980 km? | H SRR H A A5 %
FETARIE AN 7255 km® B AR AP AR /D 7252.4 km? ; [R]ISABEAE AL B SR (28 K B 10, A 428 Y
N E SRR A AT AR 3401.4 km® B AR R BE 72 1 BIE i0 3410.3 km?, A STIRE X N B AR 1R Hb
AT AR /D 3036.7 km® B AR ZS W T AR N 3047.4 km®, SRR AE—EREE AR UE T AR
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Table 4 Changes of ecological assets index in Qinghai Province during 2000—2015

A BR T REL X 45 2000 2015 A ik AT/ %
Ecological assets index Region Quantity of change Rate of change
HEBRLR G e 240.37 278.22 37.85 15.7
Ecological assets index W AESYIREX 191.20 218.57 27.37 14.3

e S A BIIREIX 49.18 59.65 10.47 21.3
FRAREES B 5L <o) 1.28 1.46 0.18 14.1
Forest assel index A STIREX 0.72 0.81 0.09 12.5

e A A SIREX 0.56 0.64 0.08 14.3
TENE S B HEL K 10.74 13.50 2.76 25.7
Shrub asset index R AESTYIREX 7.61 10.42 2.81 36.9

e S ABIREIX 3.13 3.08 -0.05 -1.6
B AR S B R AL <) 191.60 220.87 29.27 15.3
Grassland asset index HAESTIREX 151.57 172.70 21.13 13.9

e A A SRR 40.03 48.17 8.14 20.3
BT I%e S AR 1 <o) 36.75 42.40 5.65 15.4
Wetland asset index HRAESYIREX 31.29 34.64 3.35 10.7

JEH A SRR 5.46 7.76 2.3 42.1

[RIERE | SIEAF A SR B 5 A A T AR 28 6P i/ AR S W72 b A= 25 PE T AR 40 s /D 1022.1 ,970.7

km® 1 392.4 km® , SRR 5K I8 A0 A FH A 58 7 FIEE/ R b A 250877 1o AR 32 R AR AR AR H AR

X, SR 5K 0 A A AR D R B L AR ARSI, R ARG R B LA
HEASTNREIC N (8 [ SR VB A AW 77 T AR D 1018.8 km? |, FE /4R + A= AW 7 1w AR 0 1092.5 km?

Table 5 Balance sheet of ecological assets in Qinghai Province

K5 BEAESHESZY

BTER

448 Qinghai Province

BRI i - . SHVZ JiEi/
o wk o wn e amwe 00K RO gem
Forest Shrub Grassland Wetland ) T Cropland Reservoir
Glacier Desert
2000 4F
BRI R 2482.7 25855.0 384183.8 39580.4 5624.5 223560.5 13725.5 431.6
Ecological assets stock in 2000
T H 0 Stock increase
He AR 1 5 4)
S 1%?}3 %VRE . 34 360.6 2151.9 2867.2 — — — —
Ecological protection and restoration
ERGR
BRI — — 0.6 2725 — 1092.5 — —
Ecosystem degradation
P
TJ%XH: — — 3410.3 7468.6 66.3 1333.1 — —
Climate change
IR T AR 5 - _ _ _ _ _ _ 293
Water conservancy construction
35
REFTE . — — — — — — 293.6 —
Cropland reclamation
KH TR S
— 0.5 — — — 38 — —
Water conservancy abandonment
24
A M F _ _ — - — 109.8 — —

Cropland abandonment
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S5 T 1) A 2 R PPA ) AR AT RN DT AT

VA4 S 1]

11

il

Mine abandonment

e

Total increased

34.1

361.1 5562.8 10608.3

66.3

129.5

2702.9

293.6 293

a8/ Stock reduction
WPk

Urban expansion

EBRGRL

Ecosystem degradation

AT B

Cropland reclamation

KR T AR

Water conservancy construction
R

Ecological protection and restoration
AL

Climate change

KR TR 3¢

Water conservancy abandonment

AR H 28

Cropland abandonment

YA ysy Y
Stock decreased

2015 4
ROV S
Ecological assets stock in 2015

2516.7

0.3 392.4 84.8

1018.8

— 40.4 4.1

5 31 13.2

116.6

— 7466 3401.4

6.5 8006.2 4638.9

26209.6 381740.5 45549.8

23.6

1335.6

1359.2

4331.6

970.7

70.9

112.2

868

63.7

2085.4

224177.9

1022.1 15.9

129.4 —

4449.7 22.8

110 —

5711.1 78.2

8308.2 646.4

A H

Ttem

B AESIIEEX Ecological function conservation areas

FON
Forest

T
Shrub

L

Grassland

ERZSiTa: )
Wetland

ISLIVZ 3
AR

Glacier

ey
Bt

Desert

IR

Reservoir

A H
Cropland

2000 4F
A A
Ecological assets stock in 2000

1355.0

18808.6 279737.8 32458.0

4159.8

67658.9

3298.4 7.6

FEBETIN Stock increase
R
Ecological protection and restoration

ABFRGRL

Ecosystem degradation
e

Climate change

ARIT R

Water conservancy construction
LMIFR

Cropland reclamation
KIS

Water conservancy abandonment
A M F

Cropland abandonment

NI

Mine abandonment

pEadse )l

Total increased

3.9

3.9

113.9 428 1534.6
272.5

— 3047.4 7255

113.9 3475.6

36.8

541

977.5

0.5

15

14.4

1548.4

21.8 44.8

FHE /D Stock reduction
Wk

Urban expansion

— 301.4 57.2

0.5

247.6 —
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ABRGIR

Ecosystem degradation

A T B

Cropland reclamation
KR AR

Water conservancy construction
AR SIS

Ecological protection and restoration
A

Climate change

KR TRER 3¢

Water conservancy abandonment

A% #

Cropland abandonment

Stock decreased

— 0.8 64 478.6 — — — —

— — — 103.6 11.1 279.1 1853.6 4.4

— — 7252.4 3036.7 980 36.2 — —

0 5.5 7653.3 3679.5 991.1 316.2 2124.7 5

2015 4F
AR 1358.9 18917 275560.1 37840.6 3205.5 68891 1195.5 47.4
Ecological assets stock in 2015

AEE A IEEX No ecological function conservation areas

BAETH . s ViLIVZ; 3 Siniv4
% ; : R
FRAK HE B [ERZSins: ) S Wt P3| IR

Forest Shrub Grassland Wetland . Cropland Reservoir
Glacier Desert

Ttem

2000 4
BRI 1127.7 7046.4 104446.1 7122.4 1464.6 155901.6 10427.1 424
Ecological assets stock in 2000

FEEIEIN Stock increase
AR SR

Ecological protection and restoration
AEBRGRL

Ecosystem degradation
AL

Climate change

KR TR R

Water conservancy construction
A HIT R

Cropland reclamation

IKH TR 5

Water conservancy abandonment

A% #

Cropland abandonment
Wl

Mine abandonment
pea=gseigi|

Total increased

30.1 246.7 1723.9 1332.6 — — — —

— — 0.4 — — 551.5 — —

— — 362.9 213.6 29.5 355.6 — —

— — — — — — — 248.2

— — — 271.8 —

— 0.5 — — — 37.5 — —

— — 94.8 — —

— — — — — 115.1 — —

30.1 247.2 2087.2 1546.2 29.5 1154.5 271.8 248.2

780 Stock reduction

SRETY K

Urban expansion

HERGRL

Ecosystem degradation

AT B

Cropland reclamation

K TR B

Water conservancy construction

— 0.3 91 27.6 — 970.2 774.5 15.9

— 0.4 11.3 540.2 — — — —

— — 34 3.2 — 70.4 — 1.4

— 0.3 2 10.7 — 112.2 120.9 —
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AR SR

Ecological protection and restoration
AL

Climate change

KR TR 5%

Water conservancy abandonment

A 5Bk

Cropland abandonment
A7 R

Stock decreased

— — 1.1 13 12.5 588.9 2596.1 18.4

— — 213.6 364.7 355.6 27.5 — —

0 1 352.9 959.4 368.1 1769.2 3586.4 73.2

2015 4
B 1157.8 7292.6 106180.4 7709.2 1126.1 155286.9 7112.7 599
Ecological assets stock in 2015

4 ZFig5iTe

AR SCE T R AR AR R AR R T TR AT HR AL R T A AR AT R BIR
S ARG, PPAY T i A S MR SR R S AR S skes . IR T 458

(1) T ARG DR AR5 7 0 3, G H 18 AR AR ™ S 55.8% ; FLURJE Tic B A A 1
BT E AR ARART 32.8% , AR ENART B AT DIVEEE 510 E
SRR 2 58 = K/ AR TS BB A A F S A S TR X T /A b A 25 0 P A FH K2R BT 4
FLLARAES BN AN T ASRE L MAEIEE A SIIREX , FI14 ARG ™ it 2 Wik
AR s HE A A58 7 o S 450 2% 5 B M AR AN 77 T i o A A 34 AT A R DA ) o kb S T AR Y 32.1% 5
F AR A AR 7 i B AR A AT, 2015 AF A A AR LR B4R ECh 278,22, M AE BV AR ElUR &,
220.87 ; T S A BN AE X A B P L A6 50k 218.57 , AEH S AR I RE X AR R P L B 4550k 59.65.

(2)2000—2015 4[], A A S FE A% R EATRE , TRV AR IR AR (FUR AR N A [ 2818
A FARAE SO TR A BRI ARV IR BRI K . 28 ARAERY 7 AR I 3239.3 km®, Horf
FI SR 1 TR ARG K 3 RN 15.1% 5 R AR S BV /IR T R, BRI 0.6% , 34 2R A e A AERT)
AEIX . KA S 1 I 49.8% 4 AR 2508 77/ 39.5% , 4 F B kA dE R S AE BRI, HiBE AL
7 o R R S IR T A A R TR DL R A AR R AU AN 61920.1 km®  BEHE R IR 55.5% ; Horh HE A
DIRe XA R LA B AR B8 7= ARG 48621.9 km? , JEH S AR ST RE X ML R DL B AR = 10 B I 13298.3
km®, AR, A SR LA TRBON 240.37 BEK B 278.22 4R T 15.7% , Hevb, mi AL & A3 0
il FRAR TE A SR A 25 0 = 8 B0 I N 14.1% \25.7% Fl 15.4% 5 553t A 25 96 7= i i A K e 2 T o
AR AR BN A E B RN B IR 15.3%

(3) FEHtiAR HFA MR L AR ARMEE | = VTIR F AR ORI AR ORI TR | 75 1 0 it Bl A SRR AR
P HLE AR TS —RIVAESGIP 5IKE TR A F AR R AT R A 2558 77 18 R4 51 3
i1 2867.2 .2151.9 .360.6 km*F1 34 km? , 4% [ [ AR /0 4449.7 km? | [R)ifAE S AR 30 5K 2 TR0 5 1 4 A A5 %
FE s R TE EHR R AR S | A SR A R T AR T X 1A A AR A AR ) AR
BB HEOR T B3 A LI, SO A PR as IR MR A, ARSI RE R AR
A= W BT R BA 5 T A S AR A T RE DX PN AR A T AU A S B i, R AR R R BE
AR STIRE X A H BRI SEAE A IR B A b, AR T 0 A S DI RE XA HARBF LU BIAR R, WF 5830 & LA
FHSASTREX ISMYILAIR | 5t g 5L AR DX A A8 58 77 o 4 R RE 35 Oy 0 3 302 PR Dy 3 28 EL B B RO
J& T HEGAESREX B (S hH S A SR X R AT B X UL A XA S O i SRR
JRBR T E S AR AT REIX P T2 1 1) 44 %o AR AP AR AR BRAE A7 )2 1, R A B A S W P i 1Y)
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PETE X AESABE R A E A R EE LIS A2 D INTF s s 2 3 1), 8 A SRRk 2 S
R B S MR IR A A 8, 25 6 A 9 i) LR B AR AR vk 1/ Ak AR S TR URD , F AR I Hh A A5 7=
A FEUHE 0, 5 A 2 0% AR, RN FE— e R AR E T ARk N R AR S B R T, T UL
B, 0 AF IR 5K Al A F AR R i/ 4 A A B 7 R A AR 7 T Rk /D | ik S AR Ak R A A R
FAESIIREX, LRI, A SRS oh & B 7R 2B VB, AR AL & 2 00 1 gh 2 8 kA e
HAAESIIREX,

(4) BT, A AN O 2BUS — el RS RERE 3T, A SR A Pt =, (A2
ZSMEARAR R B AR TR AR O E R R IR A A SO R KRR AN . I IR IR
WP LR A SRS — 7, 7 KA M ARG, s A A0 ) B B B
FHAE SRR B, SFAP R KT I A R AP oK L0 B T S PR R TR 00 B A A RN
MRS 1 RS IR, 4 [ A A= A SCIH s Bk ) it . ARHIEGY R T BEMS B s A S T R S R I AR
PESE G 1 AR A AR ANV TR S5 DX TR % ot ot 3 — AL P Al AR 28 98 7 T e i 6tk b B T ()
A s WA T et A S B P H R B A, SR B PPN 45 28 AR AR AR B Sy it T U2 AT (9600000 km?)
XoF 25 FEAE A AR AT I — AR B A R BT 1 AR £k, W] L SEIOR [R] Xk (B A A B LA, RSl AT
HiL ST R B A A B BB AR A DA A 2SR R, 2 A AT 5T B9 R bR AR R A R O s e B
A B LA LT DIE A AR 2 0 e A S PEAR 9 ik, R DA A A B WA PR S v LU AR S A
B A AR VA AL
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