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Abstract: The establishment of the Three-river-source National Park is beneficial because the strictest ecological protection
extended to this area helps to strengthen the sustainable protection of the " Chinese water tower” and to enhance the national
ecological security barrier. In order to understand the ecological background of the Three-river-source National Park, the
spatial distribution of the ecosystem, the temporal and spatial variation of ecological functions from 2000 to 2015, and the
importance hierarchy of the ecosystem functions were analyzed by using remote sensing data, a geographical information
system, and model simulations. The results showed that; (1) Grassland, desert, water, and wetland ecosystems are the

main ecosystem types in the Three-river-source National Park, and they accounted for 99.8% of the total area. (2) Areas
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with extremely important water regulation, soil conservation, wind prevention/sand fixation functions accounted for
approximately 15.3%, 13.7%, and 22.4% of the total area in the Three-river-source National Park, respectively. (3) In
the eastern, central, and western parts of the Three-river-source National Park, the core ecosystem functions were the water
conservation, soil conservation, and wind prevention/sand fixation functions, respectively. (4) From 2000 to 2015, the
water conservation volume decreased overall, while the increased area accounted for 84.5% of the total area, and the area of
extremely important site decreased. The overall improvement of the soil conservation function was significant both in volume
with a change of 9.87x10°t/a and in the improved area, which was more than 95%. However, the wind prevention/sand
fixation function showed a declining trend, because of the decline in wind speed and vegetation coverage, with a change of
-3.56x10°t/a. (5) A warm and wet climate and the implementation of the ecological protection project were the main
reasons for the improvement of ecosystem functions in the Three-river-source National Park. However, grassland degradation
was not fundamentally reversed, and vegetation coverage still declined regionally. Thus, the restoration of degraded
grassland must be prioritized and the integrated capacity of ecosystem functions remains to be improved. For the strict
protection and sustainable use of the Three-river-source National Park and its natural resources, overall planning and
scientific layout should be scrutinized, and classifications and subarea protection should be implemented based on the

natural law of the ecosystem.

Key Words:; ecosystem functions; spatial—temporal variation; importance hierarchy; the Three-river-source National Park
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Fig.1 Location/scope and the relation between the Three-river-source National Park and National Nature Reserves
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Fig.2 Area and its percentage of different ecosystem in each sub-park in the Three-river-source National Park

HOAYEFE X, A 21.2x10°m? , VR VIR FE K 5 10.9%10%m? 5 N EAA T AR SR B, weTar I el IX B e, o 11.9 7
m’/km? , HUCR VR TTIR B X, K 8.0 J7 m®/km? , KITIE X H 5.2 1 m*/km?*(&l 3) .

kiR E = AAEBUKIRMSSE

g
- E 40 14~
% 1 <
~ ﬂlm 5
P g% 10k
@ | =2
” E 8 %é
Z 20 S
i S / [3 % §
& 300 km iz 4 & g
a g 10 2s
N = ) g
90° 95° 100°E = S
BN AUKIR 3R R/ (X 10*m? /km?) % 0 L L : 0
CoERA LS - o—1 [ 2—4 [l 68 KITHEEX  #SEEX EeisiEE X
SR 12 [0 4—6 . 8 E % /A 43 @ X Sub-park in national park

B3 ZIBEERAEESRFKBEERIETESANSERKRERER BNERE
Fig.3 Spatial distribution of water regulation function in the Three-river-source National Park and the total and per area volume in each

sub-park

TR E FAN T X AR ZS R G K IR SR D) e — B X R A LN 74.6% , A A T A X R P ILER ,
rR VLI el DX LR R, A 74% , HR Ry BRI DX TR o LA 169% , 8 v LR P DX A LR 10%
B XEA A7 10.19% , 25040 T4 XA, FHor s v v LR el DR o Fe e K, o 45% , R O TT IR FE X
TR 5 LA 36% , el 5 el DX AR o oAy 18% 5 il B B IXTHIAR o L 15.3% , %8534 T VT e DX P R S,
BTG ] DX HR S T R ] DX T8 AR e S , E R Y 9 X R o L e K, S 52% , FR A T I E X T
UG R 34% T i VLR Bel X AR 5 ol 14% (K1 4)
222 MR

2000—2015 4F , = VTI0 [F Z 8 e 2453 R Fr i 2 0 1.52x 10% e, By [ AR - AR 3 i o 13.5 v/
hm? | 52 s P AL PRI A9 23 (B0 Jm (181 5) o DA IR R B ok A VLB X fe K, ol 1.01><10%,ﬁdk%ﬂ@
TRVTIRIE X, 28 0.35x 10%, & 07 4 bl X A4 1= 38 5 R 0.16x 10% 15 LA T B i R A, 0 v VI 90 el [X e
26.4 t/hm* , UG RKITIRRE X, 4 12.3 t/hm® , B JEEE X A 9.2 /hm* (K 5) ,

SATIRE G XA S R g AR e — M X R 7 LR 73.5% , EE A T ALES, KT
PP DX TRIRR 7 FedRe KON 75% oy sl it bl DX TRAR 7 e R 17% TV VR Bl DX TR o bl 8% 5 B 22 IX T
TR L6 12.8% , 25045 T, Forb R VTR el DX AR o FE e K, 8 69% , Lk Sy el 5 Bl X AR o b
16% , /e VLR el DX T AR o5 Lo 159% R B 22 XA 5 LY 13.7% , 35220 A T VL el X rp R T v VL4 el

http ; //www.ecologica.cn



414

WA A STLIRE S B A S DI RE N A 2 SRR B H A R

x
. 2 80 ¢
& 2
A § 60
a
s 40 ¢
, <
€ C
- - fregw 2\ ;JL‘ = 5 [1 o |_| [
o\ N E|x X i
R 3 . % E E
o 0 300 km HIZ|IH|IH|IE|IR|IH|E|H
90° 95° 100°E et ? 7
KIS 2 B o Bt
cEFRARLR = MEE = RE o3 bl LB 3 2
o ST = B Importance classification in each sub-park

B4 ZSIREERAEKEEFEEMHS AR ESEXER LR
Fig.4 Importance classification of water regulation function in the Three-river-source National Park and area percentage of different

important levels in each sub-park

z T bR MR R R RER  E

= Wil 12¢ 130 §

2

o X I 4 <

y x 1.0 25 s

A o : 2

& ,!‘ p - = 08r 4 20 £

e N = . \*\.«} S %

N iR L ' Z o6l L2

T ¢ N\pn g0 Z

‘\'\rv) = - o

mia‘m'wmj{vxm" i g@ 04t 0%

2 0 300 km = %

T ® 02r {5 il

90° 950 100°F +H . . . . E

AT 2 : : - - =

) s = tos KITHRK SRR WeTEE R =
CSTERAE = 1—3 m5-10 m>15 [El5 A Fd 43 bl X Sub—park in national park

5 SIIRERAEESRFIERBIEZESAMEER TERFERAMERE
Fig.5 Spatial distribution of soil conservation function in the Three-river-source National Park and the total and per area volume in each

sub-park

DX P, A VR el DX AR Bt R, o 67 %, JLVR A v VTR el X T AR (7 LR 26% , T i e DX AR
ek 8% (I 6) .
223 BRETD

2000—2015 4F, =TI E 588 el 22 47 - 3 B AU 70 12 24 O 4.80% 10° v, LA 1T AR By XU [ Vb o 42.6 v/
hm? , 2 VG & AR A2 A R (B 7) o DB IRUE VD Bk B, TR e X K, o 4.37x10% 1, FHL U I# Ve VLI
Bel X, A 0.36x 10%t, # ¥7] 5 fel X 77 XU 70 B A 0.07 x 10% 15 B T AR S, K VLI bl X di &5, My 53.1 v/
hm? , HGCGR T IR B X, M 27.0 v/hm?, 830 J5 B X 4.1 /hm? (& 7) .

VTR FE RO XA 25 R G B RS VD T e — i X AR & HE R 53.0% , B4 AR TR R I X i
L5 DX P 70 A R A VTR e DX AP f b, JE e vl el DX R i bedie K, S 55% , HLyR R BT el X, AR i L
R 29% , RV TR E DX TR 5 oA 16% 5 B2 X TATAR i b 24.6% , 35225341 TR VLI el X R ¥ A T v Y el IX.
A6ER , Ferb R TR e DR 7 e R, o 87% , LR Sl v VR B X TR o SR 13% , BRI el X TG ; A B
DA 5 B 22.4% , 522454 A VTR el DX et DX, R YR el X AR B AR, SR 99% , FLVR i v
VLR BE X, AR 5 R 1%, # PR X e (K 8) .

http ; //www.ecologica.cn



8 GO O
x
< 80
z $
< e 5 60
A :
_“ g s 40
l"ﬁiwsilzx} <
& Y R 20 H
: 3 i
ol ’\{ \\‘\r\l’\ ) % 0 I_I H |_| |_| I—l
R i S N R e e
PERERRX B | = E || =@ | = =
2 0 300km SIEIZ|EIEIE|21E12
o 2K K 2K K R
90° 95° 100°E B E =
TR E M —E HH HhERE
cz EFARMA = —fEE = fpEE 43 el X BB /3 2% Importance classification in each sub-park
OSSR = mE
Be6 ZIEERAEITERIFEEMUSRZRESEXER SR
Fig.6 Importance classification of soil conservation function in the Three-river-source National Park and area percentage of different

important levels in each sub—park

36°N

35°

30°

0

.

300 km

90° 95°
BTG BUE Y B (1 him?)
= EEAELR =-0—2

o Z{LPEMAR =m2—10

&7

volume in each sub-park

100°E

= 10—25 = 50—80
= 25—50 = >80

B R Vb Total volume/ X 108t

=

=

IR NE DR . Eﬁ{iﬁ%ﬂl‘)‘iﬂlﬁl%%

I 150 1 ‘E
\ 25
{40 m<
- E@
130 B =
L K3
{120 12 o
10 §

1 1 O

KITHEX @R X e E X
% /A @ 43 X, Sub-park in National Park

STRERARESREMREDIRZASFMEEXBREDER B HRE

Fig.7 Spatial distribution of wind prevention/sand fixation function in the Three-river-source National Park and the total and per area

Z [z naix s 100
= R
5 60
fgé 40 H
& | B Y 8 20} I_I
= - 3 - <7 M O
~ o fog [ [og o [ [ | |
] PR 13K M\r)’\ W % @J %‘ % % |% % %
R 0 300 km 2 E 5|8 E'2|E/&!5
90° 95° 100°E * x =
I X b o A 43 — HE LTS
o BRAEBRE = —fgEE - R 431 X BB 43 9% Importance classification in each sub-park
= ZILELR = HE
B8 =IRERAEMREDEEZUSEEEEXERG LR

Fig.8 Importance classification of wind prevention/sand fixation function in the Three-river-source National Park and area percentage of

different important levels in each sub-park

http ; //www.ecologica.cn



4 14 WA A STLIRE S B A S DI RE N A 2 SRR B H A R 9

2.2.4 ERTBEEEM AT

VTR RN e A A T RN TR X 24 4 X T ALY 51.49% , Ho i U5 8 57 A B IX R A T ARER, 3
PRI B ZE X A TR, B AUE Al X 2 T HE (8 9)

MR A= A D RN E 22 X BB 1ok, BT I el DX A 7K U5 A T 22 X B T d5ei, 4 35.9 0 m’/km? ;T
VLB X 3R A B ZE X BB ) B 5, o4 68.4 t/hm” 5 K VLU [l X1 o7 AU 70 4 7 2 X BB ) dei, R 95.1 v/
hm*( & 10)

A3 el X R, S IR B X A AR 2SI AN B X 24 (5% X TR Y 32.9% , He Pk PR 7R A B 2 IX 7R i X
AR et , o0 26.0% , PRI o3 XA AR S T BE R 7K JE0RA 5% 5 1 v VR el IX e, A A T B Al EE B IX 24 /i
I3 XTAFR Y 45.6% , Horb 1 8 PRl 81 22 PR X T AR 5 bt =, o8 29.9% , IRIIGIZ o0 X A% O A 8 T Ry 1 4
PRAE VTR Bl X ) A= 28 D B H B DX 24 (5 32053 X T AR A 54.1% , e e 7 XU VDBl o 2 DX PR I DX TR o L A
&, N 30.5% , BRI 4 K A2 0 A= A5 T RE M Bl AU VD (61 10)

H L, = VTIRE R A IR S T AR AR IR SR | R LA 338 R4 | 80 LA B XU D SR 00 A A8 T 1Y 25 ]
KI5

HAE TR R X

&
A
s . - - \“‘:‘ \ % o \ ’ 1)
Z i
PG 13 X i\ﬂ{‘"\“\-\) \ huii#
W X 55 1) 4 A

S (2 S A e B RUE VAR B X
@ 0 300 km LSl AR ok AR X

‘ : R X

990° 95° 100°E

9 ZTRERAEESHEREER=[SH

Fig.9 Spatial distribution of ecosystem functions with the utmost importance in the Three-river-source National Park
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Fig.11 Change trend of water regulation function in the Three-river-source National Park
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Fig.12 Change trend of soil conservation function in the Three-river-source National Park
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Fig.13 Change trend of wind prevention/sand fixation function in the Three-river-source National Park
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