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Impact of land use change on the water conservation service of ecosystems in the
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Abstract; The water conservation service of an ecosystem is the basis and a guarantee for the sustainable development of
water resources. It is continually affected by the disturbance and influence of human activities. Land use change caused by
humans is one of the main influencing factors and has substantial and enduring impacts on the water conservation service of
an ecosystem. In this study, the InVEST model was used to simulate water conservation scenarios for the urban
agglomeration of the Golden Triangle in Southern Fujian, China, for 2015 and 2030. The results showed that the amount of
water conservation in the urban agglomeration of the Golden Triangle in Southern Fujian would decline by 0.24x10° m® by
2030. The comparison shows that the effect of land use change on water conservation are mainly manifested in the following
four aspects; changed area, changing direction, the intensity and the compensatory effect. Firstly with regards to changed

area, the amount of water conservation and the size of the area of land use had changed were positively correlated, but the
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variance in the amount of water conservation and the area of land use change were not positively correlated. Secondly, with
regards to changing direction, the natural ecosystem and the agricultural ecosystem were more conducive to water
conservation than the urban ecosystem and the water ecosystem. Thirdly, the degree of impact that land use change had on
water conservation is ordered from strong to weak, the order is woodland, other land, grassland, cultivated land,
construction land, and water area and tidal flats. Finally, the size of the compensatory effect when area had changed, which
is based on the differences in water conservation capacity and area of land subjected to land use change, meant that the
decline in water conservation caused by the loss of cultivated land, woodland, grassland and other land could not be fully

compensated by the area increase in construction land, water area and tidal flats.

Key Words: land use change; water conservation; InVEST model; influence
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Fig.1 The location of urban agglomeration and the overview of land-use in 2015 of Golden Triangle of Southern Fujian
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Table 1 The reclassification of land use types
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Fig.2 The framework and process for assessing the impact of land use change on water retention
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Table 2 Evapotranspiration coefficient (Kc) of land types in urban agglomeration of Golden Triangle of Southern Fujian
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Table 3 The statistical table of precipitation times from 1954 to 2008 in the urban agglomeration of Golden Triangle of Southern Fujian

Gl BSYETHR € YRR IR Gk R TR U B AR AL
Meteorological Total precipitation Average annual Meteorological Total precipitation Average annual
station number precipitation station number precipitation
J5Z1] 1856 33.75 FEINAR L 1666 30.29
SRR 1574 28.62 A1t (Total) 7524 34.20
EH 2428 44.15
3 &ERESM

3.1 MR XA &

ABFIE TSR WK 1 22 48 5 B &2 2015
AR SCKR ST il AR (4) TR SIS X AR B A
HEBUR R (1 3)  ZS IR , = fh b e e v
TEAE R T S S AR R Vv — AR R e, X ok
AL T R 32 7 9 4 2 T — DA X A, B R B
A 24 ) A X528 2 0 DR 128 PR A 5 5 4 X I
I MR T | 2 I AR W B AR D66 2 B ”f iy,
YRR BRI X I8, 6 0 A R 7 | B T 3 1 8 2 % e,
i FEHR AL IR A ; 25 4 B 1X 49 - s 00 FH 7 2%

R, VL M K I B e A R M 2 9 4 A 1 -? ‘J“

>z

DRI AT 5 TR H A B 0 5345 L 2 i
SRR P 88586
32 AR R RS & "
KU BRI, 9 2% FAOS6 KU, AR i H{ : O .
.

B A T P 3t 28 80 v Fof A T AR )™ A8 7K R 9 e R R
TREEFFAR TH TS RUAR R IR E 2 B0 240 mm ; PR -

HOZ IR P L3R ) BORARAR TR E 1300 mm B pig3 The annual potential - evapotranspiration in  urban
FEMHE SR AR R RS B T H AR ZHEPE agglomeration of Golden Triangle of Southern Fujian

Loy A B REATLIE | ARBIF ST 1 OR3P e KR 2R

http ; //www.ecologica.cn



492 JAE = 40 %

TREE 500 mm 15 5 i FH b S B0 (R AR 2R DR 8 S 4005 K 388 B T FH b 218 780 [ A e BT )t 2H 280 v B 34 2 35 e
Fe NFEAR R URE e KAB 437 mm B2 7K 388 S U FH b S H0 (R A AR 2R R B2 5 208 ) b R HAth = 1o P 2 780 ey
FHARY D AED | BAMES H H P i 38, 2% InVEST A8 P F 5 B % 3t 28 RS Bl AR 2R TR
ZHCN 1T mm" |

45 FH b 28 780 (14 W 8 TR B AR B VR 45 F b 2 A 2 B il IS A A 3Ltk 1 | 25 A R TR Bl 45 A K B Bt
FIZERL R B3R 2) , ABEEUR 45 TS AR Y 4 28 3 A Y- X 28 BR800 39 (E R A2 b 2 R A 28 R
B, =R A B R 26 0.93 bR FH 128 0.95 B FH 2 780 0.74 K B8 eV P28 1.00, 2%
it T AR B 28T B R B ANE E R, AT SR ] InVEST 58 P PR EE A0 A R (6) 4S5 %
FILRE e 08 R A 1A FH IS A W 25 1 2R 55 0.28 5 HuAth + 1 S TR A9 M W AR 2R IR S IR FAO 56 MO B
4 0.30,,

A 5% K F Donohue 55 AT 225 S I T 15, 25 A WFFE IX. 1954—2008 4F-F- ¥ [ K R B 8 115345
] = IR RS Z R 6.8, kB R, AR FET S8 Z h 4, B IR ET S Z N 9, AR5
W5 IX A S A A T 3 22 [, 5 ) = A 308 i A b AL A ) A0 XA R P 2 R i, T 28k 7 442
HERIESE A BN S5 SR 6,51 25 B % 18 LR 30 I 28, ARS8 DA Rl o) = iy 3 Tl 7 X B BT S0 8 H
6.8 GHLAIAT,
3.3 2015 4F K 2030 4F [ = 3k i A oK 1 S

L InVEST 7= /K SRR Y 2015 4EH1 2030 45 1) = A 3 7 B P2 /K B2 e 40 A (18 4) Sk 18 = fa ki
DIl K i A Bl RURE S BT 22 AR D () AR S A A Sy | 2R T TRt 4 — 7 7K i A X A 2 | 8 V8 o 2 1 7
BB = K S AR R A A S I AR S U I 1) PG 3o 9 ) A R 5 45 B X Sl USRI R R
IR X3k T2 B 3 A A VPR AR R 45 1 DX T A Ry 1 2 1 DX 3l 7K gt R X AR 5 445 B i 9 IX 4% FH 2k
RIS (8] 34 (] 1) SR Mt | e b P b A TR0 5L A AR G 2558 w8 1 7 7 i T T 7l B e | 2 FH b 43 A X 35
FEIK LA D s MBS AR AR ) F R ) = A 3T B DX I K 1 i KM 1543 mm, Be/ME 129 mm, 2015 4F
FEK R 194.11x10% m? 2030 4F 727K i 191.08x10°m? , A HL AR R B 3.03x10° m* (36 4) ; P2k 23 (8] 43 A
BB 4) TES R RIEIR | 1 4 RS or 234 AR IR) (A9 e Bt DA BB 7 ) = 308 T 0 RS 43 IX
FEIKIRAE 672—1005 mm 2 (8], DXk P P K e S A S B B A RS A RRAE DA A P i 280 ) 7 K i e AR
b (3% 4) SRt ARHLHAT f K% 8™ 7K i, 25 FH Hb S 780 v e PR 152 FH 2 78 7= /K e AR b fe oy B . G v e H
SRR R 3.87x10° m® | 5L ML 2R A0 P~ 7K S8 i1 4.18%10° m”*

F4 B=faHEE 2015 ££50 2030 £ KkER BT/ M

Table 4 The variation in water yield in 2015 and 2030 in the urban agglomeration of Golden Triangle of Southern Fujian

FH bR 2015 4E77 7K i 2030 4E77 7K i FRK AR

Type Water yield in 2030 Variation of water yield Variation of water yield per km?
A& H Cultivated land 44.92x10° 41.05%10° -3.87x10°

s Woodland 92.67x10° 89.98x10° -2.69x10°

FiH Grassland 36.17x10° 35.46x10° -0.72x10°

IR MR Water area and tidal flat 0.87x10° 0.07x10° 3.69%10*
LML Construction land 19.32x10° 23.50x10° 4.18x10%
HiAth+-# Other land 0.2185x10° 0.2168x10° -0.0017x10°

A1 Total 194.11x10° 191.08x10° -3.03x10%

3.4 2015 4F S 2030 4 ) = A 38T HE K U5 A TR

) = FA T RE 2015 4F 1 2030 AF BRI SR (B 5) [R5 K 5t (&l 4) 7853 A A% Jmy i s (] 228 A e T 2
A, BIARREIPGZ R B AR 10 P92 A5 3B Uk 9 25 ] A A 5 T 5 26 2 i 80003 28 SR 0 B 0 A AR AT /Y
50K, FE T I M ez ()43 A S 7, 1) = F 3 i R X K R0 95 R /0 AE 344 mm AR, 5 B 2101 5/6 5 1)
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Fig.4 The distribution of water yield in 2015 and 2030 in urban agglomeration of Golden Triangle of Southern Fujian

=AY KRS i KA 1419.63 mm , 3555 H B0 76 PR M FH b S 7 X8, e /)M 6.74 mm, 3286 B 235
Hiy e T 5 P B 25 780 IX 355 o AR b 7 1T (32 5) , 2015 4B 7 K PR R i 10.52%x10° m?®, 2030 4F 7K 5 I 3
10.28x10° m® , #H H SA T 5 0.24x10° m’

x5 BE=fRETEE 2015 £50 2030 £ LR A RKBEEFETHRR

Table 5 The variation in landuse and water yield in 2015 and 2030 in the urban agglomeration of Golden Triangle of Southern Fujian

B BUK
2015 4K 2030 47K KU S
. 2015 FFHA 2030 4FETEIFH AR i i TR TR
s i i HEVERE g W Jest Pkt
Area in Area in Variation . . . Variation of
Type 2015/km? 2030/ km? of area Water retention - Water retention Variation of water retention
m m of 2015/m? of 2030/m? water retention )
per/km
A 3 8 8
. 5604.21 4922.17 -682.04 1.28x10 1.03x10 -0.25%10 -36500
Cultivated land
S 3 8 8
12517.88 12180.02 -337.86 7.59x10 7.36%x 10 -0.23x10 -66241
Woodland
il s e 5
3954.67 3835.25 -119.42 1.40x10 1.35%10 —-5.08%x10 —42534
Grassland
b 7S
i R 758.48 957.94 199.46 1.29x10° 1.34x10° 55830 280
Water area and tidal flat
AN
Emﬁﬁfﬂjf 2508.83 3448.98 940.15 0.22x10% 0.50x10% 0.28x10% 29892
Construction land
H
-t 22.37 22.08 -0.29 7.49x10° 7.34x10° -14110 —48655
Other land
43 Total 25366.44 25366.44 0.00 10.52x10° 10.28x10° 0.24x108
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Fig.5 The distribution of water retention in 2015 and 2030 in urban agglomeration of Golden Triangle of Southern Fujian
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TSI T 7 A A 7K VR 5 e I N M Pl A P bRt 5 % Al - T B 02 3 S 1 K U 7 o A
Jge ST WG IX 2030 AR K JRIR SR SR T RE 0.24x10% m®, DA SR T AR AR Ak T 7K U5 T80 35 5 W) 1) 46 %of
KT HBR AR M it o e T B M RN R e R v | BRI, o K TR TR 7 5 T e e K
(PR 2 R TR R 20 1 km® , K VBT 452K 6.62x 10 m® , X 7K U1 16 35 5 Wi 5 8 £k /I 19 7K 358 B M 04
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S, B SRR [R] A U0 75 e 2 TR DG DG 2R TR AR Ul S A e 5 /A UG 75 e P 30, LA I AN RE R AE
KGR 5 5 ) 1 DR
3.6 BHESRAESEEISUE

N BRI SE A RS R AR 4s R ARl KA P | Rt ph T4 SR B BRI i S5 8 O B, AN
FEEE AR R AR /K SR R LA A A B AT T e . 38 H R VK B IR R A T K B R
5 R K BRI AN 70 PR T K T A B R K A R R 2R R T AR A 25, AR RSP
A BER U, B AEA T b PR R AR R 7 A% R — BRI i i T H 0, T AR 58k R w4 KR T R A 1
(R KRR BoR 2015 4F 1) = A i DX ek B PR 229.33%10%m? , M H A BT 58 A 400 A 1)
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4.3 SN NS AR A Al AR
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S AT A IR T b M e s % FC Al s P 4t 286 2R i AR ) 9k 22 5 B80O6S FH DX S 10 57— 7 e
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