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Abstract: Water conservation, one of the most important types of ecosystem services, not only reflects the abili-
ty of an ecosystem to maintain a water supply, but also shows how much water humans use. Although the In-
VEST model has been used in China for a long time, there is still a lack of feasibility verification of the results.
To verify the feasibility of the model and assist in water source protection planning, evaluation and simulation
of water conservation were studied in the Shuitaozhuang Reservoir Watershed. The water conservation capacity
of the research area was calculated by monitoring data and by using a comprehensive storage method, and then
these two methods were used to verify the correctness of the InVEST Model using a precision analysis and a
regression analysis. Results showed that according to monitoring data, in 2015 the total water conservation ca-
pacity of the research area was 2 738.31 x10* m*; whereas, with the comprehensive storage method the forest
water conservation capacity was 3 498.86 x10* m’. The InVEST Model calculated that in 2015 the total water
conservation was 3 193.90 x10* m*, and the forest water conservation capacity was 3 189.73 x10* m*. Compared
with monitoring data, the accuracy of the InVEST Model was 83.36%. Based on the water conservation capacity
of sample points measured by the comprehensive storage method, the InVEST Model simulation value was veri-
fied by regression analysis (R? = 0.635 4). Thus, the InVEST Model was accurate for this area and could be
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effective in water conservation to provide a reference for optimization and promotion of forest water conservation
in Zhejiang and even subtropical areas. [Ch, 4 fig. 5 tab. 22 ref.]
Key words: forest ecology; InVEST Model; water conservation; Shuitaozhuang reservoir watershed; model veri-

fication
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Table 1 Forest area in research area

=2 AR ER/Mhm PR KAERS || P RAREE ER/A SR XS TE %
1 HREIk 264.24 4.59 7T RN EEAR 667.53 11.60
2 A 200.07 3.48 8 B 1214.73 21.09
3 Ak 133.02 2.31 9 Rk 759.33 13.19
4 T RN R A A BR TR 5 AR 375.12 6.52 10 LBk 170.46 2.96
5 HRXEM 298.80 5.19 11 WhZEAk 1136.88 19.74
6 JFREEA 143.28 2.49 &t 5362.83 93.17
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Figure 2 Spatial characterisitic of land cover types Figure 3 Spatial distribution of water conservation in research area
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Table 2 Water conservation of research area in different forest types based on InVEST Model

Fe - TR TR iﬁﬁfﬂﬂdﬁ:ﬂl e - TR TR B ﬁ{ﬁﬁ%ﬂﬂdﬁi’(&

H#/(x10° m*)  FEE/(m?-hm?) H/(x10'm?)  FHE/(m*hm?)
I HREMK 160.20 6 062.76 7 T A A AR R 534.47 8 006.67
2 EAMK 118.66 5930.83 8 BATHR 832.15 6 851.51
3 BRI 85.27 6 410.30 9 ISR FKUE N 495.85 6 530.90
4 RN FIRR- R AR IR S AR 338.65 9 027.91 10 sk 39.76 2 337.29
5 H KR 241.15 8 070.76 11 2R M 231.37 2 035.80
6 JFRERMK 111.85 7 806.63 At 3 189.73 5 548.17
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5o Pz M FAO Penman-Monteith 23 35806 58 X AR Z8 80 BoA — & I AT 7 1

®3 MAREHETEETITHESF

Table 3 Feasibility analysis of evapotranspiration calculation in research area

B 5% X 35 GG 4 H RIS AEREK G/ mm AR mm
IR KR 2015 1 437.40 1 966.60 457.67
TR U 2010 1 836.70 1201.72 669.84
FNIERI] 2013 1 927.10 1 401.70 721.25

AR KA OGBS FT . BEFEIX 2015 4R AR K IR IR 1 2 738.31x10% m*s | InVEST %1
AR EI AR AR IR R0 3 193.90x10° m SIEAEAR L, PO 76 B0E _ERBONIEIT 5 DI W D0 A0
NHEUEE, InVEST BRI K P50 R BB UG T2 83.36%
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FRMR K DR AR Zh RE R AR AR AE S RGUE I MOE)Z L VR W) E A L Z X R AT e, AT A
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3 DCAR SEBEFE 215 B A bR AR B Bl 1 307.55%10% m*s 3154 B AR MOEL 9 K TR 9R B 3 425.12x10°
m’o InVEST #1153 2 45 RAL LR F KL AR, AEHLE 0 S 19 91.27%, I3 Br i N £ 2R o 255 &
IKIEAERE MO £ 5 B b 2 BE MO B0, MRS, AR B IR R A DX o (B A% PR K 50 S 2 R (B 4K
NHRIT, DAZEE &KL RN SR, InVEST A5 51 /K Y500 77 B HR AT 1 9 2% AR B /K 508 % 1 RS 2 Oy
89.86%
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Table 4  Accuracy comparison of forest total water conservation of different forests in research area

MoE# B/ MY EEE, DHOKBRIE  RMORIRESR BRI ZE

S R (x10* m?) (x10* m?) HE/(x10* m?) H/(x10°m*)  F/(x10* m?) fifie
1 SR 92.50 0.28 89.95 182.73 160.20 85.94
2 AR 68.86 0.17 60.24 129.26 118.66 91.07
3 AR 47.09 0.16 57.27 104.52 85.27 77.42
4 HRERN- 1 BR-E AR A AR TR S 152.71 1.65 196.02 350.38 338.65 96.54
5 HXERK 114.00 0.72 143.65 258.37 241.15 92.86
6 JFRERAK 49.59 0.34 66.73 116.66 111.85 95.70
7 RN HLER AR 250.74 1.35 306.62 558.71 534.47 95.46
8 Tk 308.17 1.71 571.60 881.48 832.15 94.07
9w 200.10 0.78 305.63 506.51 495.85 97.85

10 i Ak 23.80 0.27 20.56 44.63 39.76 87.75
11 s Ak 0.00 1.74 290.13 291.88 231.37 73.85
BT 1307.55 9.17 2 108.41 3425.12 3 189.73 89.86

BT LR & KIE S InVEST SR 3R F 5 DX A3 1T AR K IR 77 0 LNk S Bz o A [l ZR AR 28 2
IRV IR INREA TR, Z5A 8 AL TH 5l J1 4% 28 T K IR0 57 DR e o 29 55 K U B RE A - 3 AR AR AR PR TR
SEMR > 75 RIBRAR > FE AR bR > SRR AR bR > <5 BRAR bR > B AT bR > T AR bR > w8515 774k > A2 A bk > 1A% a6
MM InVEST BRI IEE SR W BN 1 FE A - 1 BR- R AN LA TR SCMk > 75 X ERAR > JEAR AR AR > iR
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Table 5 Accuracy comparison of average forest water conservation of different forests in research area

A A B A/ MEARE,  RHEERIR (' BRMOK IR BERUBLIIZE Y

SR (mhm?) (mhm?) h?) fit/ (- hn?) (m’+hm2)
1 SR 3 500.55 10.62 3 404.05 6 915.22 6 062.76
2 FEAK 3 441.55 8.30 3010.80 6 460.65 5 930.83
3 LERA 3 539.88 12.26 4 305.60 7 857.74 6 410.30
4 L RN - RR- S A A AR TR 58 AR 4 070.86 43.97 5 225.60 9 340.43 9 02791
5 HXERR 3 815.20 24.15 4 807.50 8 646.85 8 070.76
6 JWRERMK 3 461.22 23.72 4 657.10 8 142.04 7 806.63
7 S ARA AR AR 3 756.21 20.17 4 593.40 8 369.78 8 006.67
8 BT 2 536.91 14.04 4 705.60 7 256.56 6 851.51
9 EATHR 2 635.24 10.29 4 025.00 6 670.54 6 530.90

10 1Bk 1 396.29 15.82 1 206.30 2 618.41 2 337.29
11 ilAS AR 0.00 15.34 2 552.00 2 567.34 2 035.80
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