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Application of InVEST Model in Evaluation of Water Conservation

Function at City and County-level
— A Case Study in Guangzhou City, Guangdong Province
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(1.Research Centre for the Marine Development and Planning of Guangdong Province, Guangzhou ,

Guangdong 510220, China ; 2.Guangdong University of Technology . Guangzhou, Guangdong 510520, China)

Abstract: [ Objective | The applicability of the InVEST model in the evaluation of the importance of water
conservation functions at the city and county level was assesssed, and the spatiotemporal characteristics and
regional differences of water conservation services in Guangzhou City, Guangdong Province was analyzed, in
order to provide a theoretical basis for regional socio-economic development and the formulation of ecological
environmental protection and restoration policies. [ Methods] Using comparative analysism, the accuracy of
InVEST water conservation evaluation model and related guidelines (Technical Guide for Carrying Capacity
of Resources and Environment and Suitability Evaluation of Land Spatial Development) recommended model
in regional water conservation services was evaluated. And GIS spatial analysis method was used to analyze

the spatial and temporal analysis of water conservation service in Guangzhou City from 2013 to 2017. [Results ]
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(D The evaluation results of the water conservation evaluation model based on InVEST were highly accurate,
and the evaluation results of the importance of water conservation functions also met the requirements.
@ The total amount of water conservation in Guangzhou City increased first and then decreased, and maintained a
certain growth trend. The high values were concentrated in the water area and the forested area in the northeast,
while the low values were concentrated in the built-up area of the city center. @ The overall water conservation
function had been improved, but differences existed among different administrative divisions and land types.
The administrative regions of Haizhu District, Panyu District and Liwan District had increased greatly, the
cultivated land and construction land had been improved, forest land had remained unchanged basically,
while grassland had been weakened. @ The proportion of area of water conservation function importance zone
was similar, but the proportion of different land types within each zone was different. [ Conclusion ]
(D Compared with the guide model, the water conservation assessment model based on InVEST is more accurate and
has a good application prospect in the field of planning. @ The spatial differentiation of water conservation in
Guangzhou City is obvious, and the overall water conservation function has been improved from 2013 to 2017.

Keywords : water conservation; model validation; temporal and spatial changes; InVEST model; Guangzhou City
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R b 0.29 39.00 59.32 301.46 1417.98 13.39

A ) FH 0.43 1.69 6.09 14.32 2.35 4.16

(2) ASTR) A Hi A1) /78 4 2 780 1 7K U 6 5% D) e
M=K KR (R 5 IR L AR LZ 5 F
777K AR E B AR K R L R ) b
B, K R0 AR b, AR 530 O 1 770.75,1 575,47,

1458.28,1 409.53,1 247.66 Fl 1 028.09 mm, 7E7E
e E 5 a T AN [] 4 28 7 7K B 35 AN [ 2 JRE A HE K
Ferb AR R AR R L O 13,71 06 ST M I A AR
H 2.17%.,

£S5 TTHE2013—2017 ERF LA/ BEREBEFIF=KE mm
i;éﬂ@ﬂfﬂ 2013 4F 2014 4F 2015 4F 2016 4F 2017 4F Zogag/l%g R ygfﬁ
b 1 296.54 1 287.64 1 490.95 1 835.43 1 380.84 6.50 1 458.28 3.36
K B 1 145.59 1016.29 1 180.30 1 710.49 1 185.64 3.50 1 247.66 4.77
M H 844.82 850.85 1 106.60 1377.51 960.68 13.71 1 028.09 6.25
#HE M 1 260.72 1 229.40 1 407.11 1811.22 1 339.20 6.23 1 409.53 3.66
@i 1651.96 1580.14 1725.02 2 208.82 1 687.81 2.17 1770.75 2.32
KA A 1407.52 1417.98 1 602.69 1.952.98 1496.18 6.30 1 575.47 3.06

MG FF R A (R 6) B a b ANE
2 A1 KR TR 7R i 4 e T, Rl BRI RO K
i PRHE M OB b R AR A A e M (KA
W R 5 1 247,66, 933,52, 654,39, 375,75,
249.67 1 223.06 mm) ,

AN (] 1 2 7K U5 TR 7 A A A5 K TR TR IR R =
TRAF—BC BRI R R ES . EEME .5 a
[i] 78 b 23R i KA A R M, Ry 21,30 %0 HORAR IR 2
HE Bk H A B R s CHAR IR 24 31 R 13.39%,
10.36%,9.58 % Ml 5.45%) ,

Rz6 M 2013—2017 EARF LA A/ BREBFHKFEEFE mm
i;gzyﬁ 2013 4F 2014 4F 2015 4F 2016 4F 2017 4 zoirsgg/l%ﬁ‘ - P $§/Jﬁ‘
b 587.80 613.21 671.66 779.46 619.81 5.45 654.39 2.36
K I 1 145.59 1016.29 1 180.30 1 710.49 1 185.64 3.50 1 247.66 4.77
M 766.67 774.96 1 008.92 1247.73 869.33 13.39 933.52 6.15
HE 330.30 328.87 380.54 474.50 364.52 10.36 375.75 1.20
B 190.98 213.09 224.17 255.40 231.65 21.30 223.06 5.35
) HH 219.11 225.75 255.51 307.89 240.11 9.58 249.67 3.67

R4 AN 7] 2K B A7 S B4 i B A S R K IR R AR
AR AR B3R L 2 M 2 LA i B

JK A MK IR 7 0 2 PR BT A A H . X M R
RN AN HE A B L B K IUA b o 60 s i ) B 07 - 2 7K
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LSRR e U N e K VAR 0 Dl N T R oS S
T AR AR 5 TR A A ) e R A 5 P s B
- 5 AR ER IR 3R AR U KT LA P 2 K B R
NI 8% A B R o N o I E R T A B
B, i 1) B8 KRR SR D) BE A el 5 L ARl AR
PRAFA S B 3t 0 82 352 FH 3t D A Xk A T 2 7

S5 AR M2 AR A 20 B, 7T LA L K U 3R 2
AE SRR T B p SR ZS M R B AR E . b B
Mo W ™ K 1) (] s, A 5 TER SR Zh BE L ) 25 £ T, BF
TE B 248 P 1 [ I, 74 U5 % 2y BE At B0 AT s . R W
J7 N T A A 2R ER S DR A 15 R S VA £ 3 T A R Y
SR IR AR B IEAL T R Y A R A AR

3.4 KEHEFMEETEMETEM

ASSCR o3 2 000 2k R ) N T K IR R
246 X DA e IR AR I 73 o i R X g R R B IXC
HREEREX RERX, —REEX 5 A%, IR
oS R A v 1 A DX U I Sy KRR R A
X H AR A R R (IR 7)) oK 50T 37 B o 22 X e
SERAET I AS B B A 3 3 XL AR IXC L B3 DX AL
FEHRIX L 2 XA T 20 AR LA K% A ol B o 6 v 119
DI 5 v B2 o DX Sl A A I R AT R D DX B
THT ARV 22 T S 5 s o7t /0 19 DX 3l T ¢ o B
— i T DX ek T AR op A v B M R Y PG
WX,

HERSE

- FEEXR
COBEEX

B P EEEX

I 7K R 5 1 B X

B 7 5 2013—2017 EABEEEEEMES L

A EEAE S AR LR (R 7)), % S0
B AT AR B EEX P EHEEX & EEE
X, — fii FE XORN A EEE IX, L A 2 21,330,
21.08%,19.61% ,19.13 % Fl 18.86 %6 , il FH # % X
N e B DX R K R R R W I T R L )
H38.47% . M4 IX N MR /B R BORE L 7E

i T B IX A, AR 8 A v LR P 5 A e R
DX, Ak 491 5 3k 94.88 %6 5 7 F B R B X A
D B b L4512 S e e o LR bR M 5 E — i L X
o HE I B i 87.33 %, M LAE L E MRS
% A e T DX e A s R I SR 1) 40 R v S AR
DX g 1 b b g9 A v T R R R R AR
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T AR /N T A 2% B B 0 DX o L] 24 /. AT

SEE DR AP R DX Bk e R L L 4 TR ke SR P A Sy B AT A

SeR B MERE R XA W YR e R A X

x7T EEFHKBEEFEEZUSRA LA A/ BHAXDEREH S B EREIT

B i/ K38/ M/ kL / B EN SR/ JENTiTE A

7 X % % % % FHH/ % FH/ % km? L/ Y
— B X 0.15 0.94 4.30 7.21 87.33 0.07 1413.43 19.13
BEEX 0.06 1.17 21.80 43.70 32.53 0.73 1575.62 21.33
PR E X 0.92 8.83 21.86 58.87 9.35 0.18 1557.08 21.08
FEHEEX 0.24 2.99 94.88 1.44 0.46 0.00 1448.93 19.61
M B X 0.01 40.64 58.09 0.37 0.89 0.00 1.393.05 18.86

4 S

4.1 £ i

(1) 76 VF A5 B8 B9 K5 o B 5% e b, T
InVEST (% 7K 15 T8 5% R 55 D1 Al B 8 76 7= 7K s B ADURS
Ik F] 88,4200 kT AR R VALY, 5 S PR E L KK
FAAT o [RS8 7K 5 R 5% D) B R AN B K
T, FIE 605 5 4 Wb AR 31 /K U5 e 3% T B ¢ 5 1) VAT 3 7K Sk
AT AR, DA B A AV A 3k i X 2 P 2 A 28 o A 5
X LA 35 0 A B S5 FH P A VA 45 5 R T G
R HB#E,

(2) FER R KR S D BE b, 7E 77 /K B R T
PO 5 a A T 8.07 %, I (A | 5 B AE T R
SR G EE— R A, a8 8] 22 XA AR A BT
SRS S S B R ) A e R . AR KR TR
FREE .5 a A K T 10.39% ., Bf 25 A8 (L FF A 5
77K R B — B, KR TR R e X Bl 2 AR e K
555 22 bt DX I AP ) 4R v A R T s X

(3) FEASIR] 2 () BT 7K U T8 77 D) BE L L 7K U5 i
FURERME ST . NSITBIX R LA, iR X &
DX 75 15 XK U5 e 35 D) e B TR T XL T
DX RN AE AR DX B2 T4/ . A [R] - Hi ) /78 4 25 7Y
A Al B K U TR R D) B AT T 55 AR M I AR
PREERAS AR b R 35 FH o U A BT 4R T B P
T AR W 5K 19 [ B, 7K U5 I 5% 2 R ) 45 42 T, Bk b
FEJR R A ¥ N KR 55 D Re A BT 3 o

(4) FEK R 77 D) g 2R A b, T M T KR
o6 % T B A A ) DX v, A R K S R A
R A5 G AR Y DX Bl i L L e K. S3 4b
b N A R FH Ml F B R A T T A AR
Gerp A BN
42 B W

(1) ¥ SCMR b P05 550, A T 400 b 3 in AR b 1
L, S TRE K IR R 75 L AR A 01388 20 Bt v B 5 L

P2 T DX IR VR WA 75 B 7. TR ERE i 5 X K IR T 7 A
LI BL 2 O A, U HOZ G IR X AL X AL 5 AL B
X 38 B4 A5 DX 3

(2) BT T N AT rpacs 35 XA 35 H b P 2 7K U5 TR
FRYIREHG 5, (SR K IR FR BE AR L BRI A 5
T T P R BRI T SR LR S B P R R S AES
JBR T [F) S i AT 28 S b | 2 S Ml A IR T 2k M R G
P TR 2R G0 v IR DX 1) K U TR 3R T RE i LR R
DX PR B DXR T 2 X A8 AL B DX 31X 45 DXk
DA B o 2 3k T A 15 40 AR

(3) BEF M=K A Y FEE, LR I
DX A SR R 3 X A S8 R 5 4R T 2 AR
75 W B B0 R K 28 9N BE 0 B DL T L kA B
BV B v K R R R, 4 A WL X R
S 5y B0 L TH /N XA BILEE B 45 T AR L 42 T IX 80
PR KU 75 D) BE KT« 34 T 8 LI 34 D 0% figk IX 3l
TEABE R T .

AT InVEST RIS M7 20132017 4
TR 5 D RE AT VAN 5 40 B, HE 5 B — e Bl 2
PE5 G R H KRS A S BT S R E
Fetk 5 Z R, BT H RIS B L (AR T 1 4
B o PR 8 IS AR R B R L K Sl R I B A
I ASCHE X DL AR A o) T L 45 R R e i B R e R
X KR A Rt — L RUE 58T . RO AE K S
OB AT SRR T o T 25 PR A5 400 45 2R 1 AT B ok
2 A AR AR AR 3 T e B R RUBE A N SR . A
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o LA M B B AR AR SR FL R U B A T Ry )
14 L FH i

o
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