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Abstract; The valuation of ecosystem services (ESs) is helpful for effective ES management and scientific payment for
ecosystem services ( PES). However, there are many limitations to traditional ES valuation approaches, including the
theoretical challenges and the practical difficulties. These limitations cause many difficulties in the practice of ES
management and PES. To circumvent these limitations, we proposed a new indicator for the valuation ES, which we termed
the ES optional capacity value (OCV). The OCV was based on two axioms; (1) human life would end if we lose any
essential ES for human survival (such as oxygen or freshwater) ; and (2) ecosystems cannot provide any benefits to people
without human activities. OCV indicates the optional capacity of supporting the total value produced by a human’s economic

and social activities (TVPH) provided by the total volume of an ES that was indispensable to human survival. OCV was
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described by the product of TVPH and the selective degree of freedom. The selective degree of freedom was evaluated by the
average uncertainty of selecting the ES consumption from the total ES volume. Then, we demonstrated the new insights into
OCV to assist in the understanding and quantification of ES, based on a simple case study that valued the OCV of water
provision in Zhujiang River Basin ( Pearl River Basin), China. The results showed that OCV could directly reflect the
relationship among the total volume of an ES, the consumption volume of an ES, and the TVPH. OCV provided a new
insight for understanding and measuring the value of ES. In particular, the OCV provided a clear insight into understanding
and measuring the value of ES subsidies between regions. It has potential to form a significant framework for valuing ES as a

complementary approach to traditional ES valuation.

Key Words: ecosystem services value; optional capacity value; selective degree of freedom; spatial subsidy; Zhujiang
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Table 2 Classification of ecosystem services based on indispensability, spatial proximity and spatial flow, modified from Hayha and Franzese
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Table 3 The optional capacity value (OCV, V,) of an ecosystem service (ES)
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Fig.5 The Zhujiang River Basin ( Pearl River Basin) and its seven hydrologic units
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Table 4 The optional capacity value (OCV, V, ) of water provision provided and experienced by Zhujiang River Basin at river basin scale

in 2015

TR IR A KGR A e A RME
Total volume/ Usage/ GDP/ oCcv/
(x10° {2 m*) (x10° {2 m*) (JifZon) (T2t - i)
=T V2
SRILHL B 4.1004 0.6043 8.5105 23.5096

Zhujiang River Basin

BEERTT I 7 A /K SCHTTAE A AZ T B TT , X6 W 3 3URBE (R 7K G IR AR R () i P 8 s M E A T PPA . X T
FEAN K SCHTEAR B, i B K FAS M 77 AKX ek NSt 27 SR8 TR S5 . ARG A b ol S JE I, 3 355 7K Ay 7K
DRI A (EL DY T Ry S A R K B U (AR 7K BRI A 357K ) 8 7K 0 WA 07 (L 2 AR b 7K 9 058 A K 9 A3
R (S50 4) , 7E 2015 4F  £0M0YT VST R i BEAER = A 2 BRI A9 0.3740 .3.6020%10° 2 m® i 557K 43
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Table 5 The optional capacity values (OCV, V,) of water provision experienced by each hydrologic unit of Zhujiang River Basin at sub-basin

scale in 2015

K B KBV el P A 7 B PP
Total volume/ Usage/ GDP/ ocv /
(x10° 12 m*) (x10° 12 m*) (Jife5t) (JT1L3E - LLFF)
AL I . . 0.4000 0.0477 0.5817 1.7846
Nanpan-Beipan River
EAR/IHAN
1.2 . .51 1.91
Hong-Liu River 637 0.0978 0.5175 9103
L{ﬂ?;‘éﬂ( 0.3740 0.1935
Passing-by water
\‘I
L. 0.4414 0.0786 0.5240 1.3045
Yujiang River
\“l’i
ﬁ{ B . 0.7992 0.1079 0.5709 1.6492
Xijiang River Lower Reach
Lw};bk 2.0028 1.0332
Passing-by water
\“l’i
jt.{.. . 0.6168 0.0526 0.3757 1.3344
Beijiang River
/. \“I‘
AR . . 0.2740 0.0464 0.8436 2.1614
Dongjiang River
BRI =AW
SK{ i 0.3053 0.1733 5.0971 4.1641
Zhujiang Delta
i(ﬁ?jﬁk 3.6020 18.7463
Passing-by water
S Sum 10.0792 0.6043 8.5105 34.2816

X BN IR SCER TN K B PRI ) PR 2t M (BLHEA T HE 0BT, Bl B8 /K Y e 43 22 A 43 TEC 381054 1 ok
FOKMKSCHIT,, 27K SCELIT T B AL A 7K BE IR AL N A e B 78 T M, A 38 AR ML IR 55 (local service ) ¥ i )
M55 (output service) (3K 6) . 7 MIKSCHAICETSE3Z 7K GER UL N AP 2 8, IR B0 T 45K SCHR T2 AR
iR 55 R AR B 55 (R 3 2 25 i L AT 0 (38 5) 51T 7 AN 7K SCRA T T 4L 6 7 9 JRAE 17 A o 428 28 i A1, A
T AR SCHITT LR A K SRR I T i 45 7K SCRRITER AR BE IR AL i PR A S N I A5 RIS R (£ 6) .

F6 7E2015 F, LTS RE , BRITIRIE &K R TTATRE M K TR (LA KRN EK) REFEMNEY,)

Table 6 The optional capacity values (OCV, V,) of water provision provided by each hydrologic unit of Zhujiang River Basin in 2015
WEEREMA Y,/ (JTILI6 - LLFF)

i s BN LTI LIRS RANE'S Bk =

Lﬁf:ﬁil) Output to Hong- Output to Xijiang Output to E’jnﬂ
Liu River River Lower Reach Zhujiang Delta

1L #LIT. Nanpan-Beipan River 1.7846 0.1935 0.1929 1.9465 4.1176
ZI 07T, Hong-Liu River 1.9103 0.6311 6.3671 8.9085
ARYL. Yujiang River 1.3045 0.2091 2.1099 3.6235
PEYLEL Xijiang River Lower Reach 1.6492 3.8976 5.5468
JLIT. Beijiang River 1.3344 3.0857 4.4201
Z5IT. Dongjiang River 2.1614 1.3396 3.5010
TRIT. =1 Zhujiang Delta 4.1641 4.1641
S Sum 14.3085 0.1935 1.0331 18.7464 34.2816

2.3 e B A M E AT RO A EA
PEBE AR L8 PRI AIVEAG A2 5 R GRS (42 4E TR A £ o 2015 4F | ZEERVI A, LUBEAN i ek o #%
BATT, HOK SR AL B2 R E R 23.5006 J1440C - oA, X FRIHERTTIR I 4.1004%10° {2 m® A RIKBF
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