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Abstract: Water retention ( WR) services of ecosystems can be evaluated using various methods based on different theories
and data sources. However, there was still no quantitative comparison to comprehensively evaluate the variations and

consistencies of results from different methods. To determine the influences of different methods, we used two methods,
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including °site data-comprehensive storage capacity method-meta-analysis’ and ‘spatial data-water balance method-InVEST
model’ , to compare forest WR services in Fujian Province, China. The results showed that the mean annual capacity of
WR was 529. 62 mm (653.68 mm), and the total amount of WR was 236. 18 x 10° m’(291.07 x 10°* m’) from the
InVEST model ( meta-analysis). The WR capacities showed a large spatial variation, which were higher in the western and
northern mountains than in the southeastern coastal plain. Meteorological, topographical and land cover factors were
considered in the InVEST model, whereas specific stand conditions were applied in the meta-analysis. Therefore, the
results of WR capacities from different methods in the same forest cover were different. In addition, we also conducted a
site-scale analysis, and found the uncertainty sources of results were from multiple definitions of WR parameters,
inconsistent measurement methods, measurement errors, and differences of coefficient localization. Our findings provide
references for selecting appropriate evaluation methods in different regional studies and improving the theory and technology

of evaluation in ecosystem WR services.
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Fig.1 Elevation distribution of the study area
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Fig.2 Forest cover types in the study area and site distributions

extracted from the literature
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Fig.3 Technical route of water retention service evaluation based on two methods
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Fig.4 Spatial distributions of water retention capacity based on two methods
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Fig.5 Numerical distributions of water retention capacity based on two methods
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Fig.6 Comparison of water retention statistics under different environmental conditions
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Fig.7 Difference values of site-scale water retention capacity based on two methods
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IR = T EMOESH , DI PTAZIR SR I IR 37 RE 0 i T AT R S AR 3l 1 10 RS 17 S H T A1
SRR B U A R TR S R G MR AL TR 2 22 m WO IEF IR IX, AR 2R K B de /b (1556. 74
mm ) , 52 RO B TE AR/ (0. 08) K IRIRFRBEJT (M:201—234 mm,1:114.08 mm) IEA% T3 55 2,

# 4 InVEST #2 & REKIEEIREE

Table 4 Site-scale water retention capacity based on InVEST model

e sth o PR mm ki pEsw PUOEEN
Sites Coordinates Elevation/m Precipitation/" Fvaporation/ ‘Watcr (‘OHC,CFIUH retention References
mm mm yield/mm  coefficient capacity/mm
1 117°39'00"E, 27°43'30"N 1220 2218.10 434.30 1780.92 0.38 676.75 [32]
2 117°52'00"E,, 26°55'30"N 368 1947. 64 550.89 1505. 56 0.50 752.78 [33-34]
3 118°18'30"E, 27°2'00"N 137 1944.43 119.48 1916. 00 0.07 134.12 [35]
4 118°9'48"E, 26°40'19"N 93 1861.27 127.12 1775.40 0.05 88.77 [36]
5 118°3'30"E, 26°13'N 213 1787.47 499.87 1283.58 0.38 487.76 [37]
6 117°13'7.5"E, 26°14'N 503 1845.55 463.16 1386.72 0.43 596.29 [38]
7 116°2430"E, 25°40'30"N 399 1799. 84 477.35 1333. 61 0.23 306.73 [39]
8 119°4124"E, 27°19'12"N 995 2050. 17 348.51 1698. 18 0.34 577.38 [40]
9 118°2'E, 25°30'N 740 1791.74 494.36 1305. 03 0.31 404.56 [41]
10 117°38"24"E, 24°30'36"N 22 1556.74 170.40 1426.00 0.08 114.08 [42]
IETEZRE UL 1.3, 1 #A/KIRMEFERE I TR A2, FORBR K iR 4h , HoA R 43 it 3 1
R5 meta Nk mREKBEHRFREN
Table 5 Site-scale water retention capacity based on meta-analysis
FMFEAKE bR N JKIEHFERE J) Water retention capacity / mm
WA Meswed  Forest L s o) N o S50
Stes  precipitation/  stand dppﬁim Canopy layer i’f*ﬁE Sjﬁ%E Sum of References
mm types P (Measurement Method) er O hree layers

1 2679 TN 110 497 (iR 5.20 154 656 [32]

2 2409 BN+ F I 60 537755 (M flcdER)  0.92—2.68  23—44 575—801 [33-34]

3 1666 FA+IDEA 40 66—126 (IR/KFRTE) 0.30—0.74  18—43 84—155 [35]

4 1860 BA+RA 40 ST—114(BKFRE ) 0.27—0.35 1742 75—141 [36]

6 1744 M AR+ R A 60 74—139 (BIKFRE ;) 0.37—1.05  12—I8 89—155 (38]

10 1404 Pk 100 135—164 (W AIEELE)  0.39—0.98  62—76 201—234 [42]

3 itig

3.1 5UMEARS R BT L

ARSCPPAG 25 T W, 4 A8 AR DX /I VR0 7% R 7 il Vi A T s v 484, 3k 5 ) B B 2 L AR g 4 SR AR
SR AR R T b X BRI ST 4 S S AR SCAR S, K R TR 3R fE ) BEAR IR A T R B R RS, X
e TR R X AR A 3k e A B SN 1 BRME 35 238 LU LLUHBARG PR AR B 5 r A R VA A i DX 7K U
FRAE TG 1T YT Vi b BB D | = A b X R 5 A R Uk, A Ak = TR 5 L3k 26.27% , PRI T 4k vy
KT FRAE TG BRAESFEE " DPAN AR AR A S R GK IR IR M 387, 91x10° m? |l TR e 5 bk
PEARMAIIN T FRARAE S R G I00E , L8 T A ST 291. 07x10% m® . AS SCAR AR X ek R 35 2t v v 2
AERAR YR Ay 55 L W RS TR A AR > BB bR P4 R AR, 3 5 2 R S 1 X6 T 1 4 AR AR X Sl i 7F 9 45 S oy
— B0, VTP AR AP AR, AR F LK R AL AR A PREE A5 F 1T R s 4 SR AR AT O DR I, IeAh , A o 48
HR T o R R BR A 2 ) SRR R Ay A LB i, LB R EOK R 0, HIERE KRR IR
FHAFRARIEAL S| o T4 A VR R A D X — G AEA SR AR
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3.2 ATk R 25 R
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SHTRT T InVEST #E8SR FH 04 B K B8 oA G B0 4 (A5 20 245 T 24918, meta 23477 U2 AAAS [R] SC R B R
TR ZE A3 B i S S R, InVEST AR =5 258 1 A 500 i3 Bk X 4 /K IR 7R 6 g, B — 1
s RS g e BB R, 7845 A S b ORI 35 o5 A9 22 41 s s 0 1A 7 E e st % 0 T m 20 850 IX 4%,
PR b4t v B AR SR PG B2 N MERAPE R OC TR 22, meta SPATILZR G T IR IE 2P0 R, M g 1 o KR
T S R R F et | {H 7R SE IS AR AEAEANIR e 1 o kb, B8 InVEST £28 § B il &, 3 3k 7= 7K fig 1 sk 7k
VRIATRRE T) BB IR IR AR . — 2P /K A8 J7 I SE RN 108 25 b AR IR, SX b 7 vk 1 1R 25 2 SR B b R A2 I
B A AL ; i i i R R TR R R I N SR E S R ROR AR R K BE 1 B IE R L, PR K
RE 1 5B IE R BN B KR FRRE J) . ASCEART LR A 5k, ST MOk BN E T L2 Bk
PRy SR IX AP EE A B 2R T ML . B meta S3HT F BRI, A A4S 2K TR 77 AH O SCE A B
FEARAES BE AR W A — 3 A B R H (R AR AR IR A IR IE R A R A B A (R, B
AR SCHE TR ORI R AR AR X MORE AR BA 2380001 R 19. 259% F1123. 23 % , ARGeE A A Sk Bl B2 7K £ A9 385 i 5
BN ST TR E T, AR IOCR FH R WA R, B RO R AN 8. 2% 1 14.5% )| B2 Z UK [
IK BT 2R B R AR AT R 0 2 T AR AR | 1 pSMRRE 2 A T RE A (B R 22

FEJE BT 1, KR 5 2% TR A 2 BEARIRAS R K IR SR AE 01, 45 B K RE TR RSy, HS & 7
ANEIBIFGE G — R S50 i SORTRL, Ban , B FLBRH (R 7K 43 o] LUK i () PR e R rp, B2 TRIYIR R
W SCR + 3825 % s AR B LR BB RS A IR I KR8 | 02 - 48 Sk B sl = 2558 3, S A R oK IR e
F%, FREEENOKERTIEBEN KE, BEASATERN PPN B L IR 88 A8 R | S i - 2 57
REN 25,

FEFEAR T T, ASHFSE InVEST A5 RIHR 35T 5% X b 7 0 266 0 1o R Bb 52 PR 2% 130 28 800 o ok R A 3t
b AR R BGHEZS (], 2255 2 B K it KRR Bk =715 3 A B S0 2 BERY 1 AS BRAR 4 M B 7 AN
[7i] X3k P i R, AR SO BT P /K i 5 S PRAR K R S X L I8 T IEH TAE 1w 8, Kok
{5 Bl SWAT 254 Bl T L K SRS 41 A ORI B3040 10— A0 B A0 () A i Ak K SF , USSR R TR B2 oedh,
EBRGRS NTREE(ARIES) BT & T4 B R GIRKMLA IR S IFE | Bagstad 2 254 T ARIES F1
InVEST #17AE 28 R Ge MR 5528 (R, X5F LU A3 A7 77 7K i B AR A 8 1 S s b L, KB 55 4 DG ) 455y vk
MAEB RGN 2222748 45 T e DL A, 3 2 A BIF 5 S0 A i R 6 — TEA A o 1) i A
IR 5 R o, DN et J 22 o 35 i 0 ) A T B e A v AR K AR T 7 vl o 1.2 .10 SR FH RN 3
WA I AR s 2 AR oK & s SRR T MO B B 0 3.4 .6 WAZ KR S ORTE] i AR AL Ak
TR SR, SR PR K FRE 75 | LAMORE)Z A 0 8 RS 7K 36 1) e BT MR el J2 T 5 o070 JHL gl T o0 B AN i e
NSNS B ARERE K B 0 L W R AR VA AR B 0 5 2 AR R TR K PR E IR AR B 1 e 2 R K (R
5) o FEMN A ARAAE FH 2 B R K SRR rp R AT Ok G0 i T 2% & FIFE SCER A 1T R i Ak — 30 K i, RT3k
D + 52 EKRE IR, B TSR DAY + 82 R B A A 25 5 R AR RIS R — 3, W2 meta 53H7
P+ E KR SRR Gt
4 Zig

ARFETWEITERER AR T 1988—2017 4FA8 HA8 MM XK IF IR RS, 6 T WE T LR R B
DX BB 2R, HEMTIE FH R B B 7 ids , SP 9 3 s A FH PR AR O i 3R 406 T Bk S 2 2560, KR 3% Bk
154 R FE E H s AR TR AR ST /K U5 SR RE ) 25 53 3%, InVEST BRI E Y [ e M s H &R,
IKIRIRFRRE T 0 B SR T MR i, XL T R IR L 2 K X 38 5 meta 20T 0 2 2R MR/ S 245 44 Sl P45 44, B
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BB InVEST B8RSR 57 R 7 9 55 (B e AR (ELEAIR , BUfELIX 1B] B B2 meta Z0HTEAAYIE 3 1,

meta JP AT IE I F ORI p 0 T A S0 A SR S IO KRR SR A B BB S InVEST BRI 2 A
TR BRLAEL, FR AT TR RIS, A LIRS Z R A B, 18 A meta 20 M4 R 22 53 00 L IR AL 6 S 808 L
DT IR B Z AR, A5 BT RN V8 R 58— 2 K0S S AR U s meta 2047 (43056 ol UL 45 B i S5 B 2%
) DTS A S R S B B T A SR A T DT 18] 5 InVEST A R B Hu A K - i — 40
Tt X TS RGUK IR TIPS P S SRR SRS B A TEAG (A 5 | AN TR 5 vk i B 22 18] R H STk
A RE S A s HE LR [R] | NI A 5838 e R AN IR B9 W52 7 ik LUK BN R R IE 5 1 A3 BT A9 R
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