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Abstract

As the source area of the middle route project of south-to-north water transfer, the middle-lower
reaches of Hanjiang River are facing various problems caused by the decline of water resources in
recent years. Therefore, an effective aquatic ecological compensation method should be estab-
lished to reduce the contradictions between the ecology and economy in the middle-lower reaches
of Hanjiang River. Based on the actual situation, the paper discussed the shortcomings and prob-
lems of the current ecological compensation mechanism, and proposes that we should build a
better ecological compensation strategy. Following that a cross-range ecological compensation
method was proposed in terms of basic framework, accounting model, environmental indicators
and compensation parameters. Meanwhile a compensation coefficient was suggested more com-
prehensive by balancing the ecosystem service values, the location importance and the economic
conditions. And suggestions were given to standardizing the assessment methods for water quali-
ty test in three issues namely the cross-border water quality, the water quality of tributaries and
drinking water sources.
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1. 5|

EBIMEEN—MAESHERPFBE, BAEHASHOEH 720K, HEIEMIEIRS W
W PR R AR =T 20 E, 52ZMHRMESHMEE RN A EE. DHRE, TFERE MY
W F0 E EAE R T AR S AMENE S F T, DL SRR GE A O . AMEFRAE. FME SR AR FIRME T REEAE
P B AME R L5 TE FSORE PPA S S B 1) ) 1 18 o B AR B i) R (A 7 1 R IS — B &8, (HEAR IR
ZHEE AR EGA WA SO R AR AR S AME T RIS S R AR, SRR AMENL R S R B R
FRAH SO ) S 1 1) R, AN T RIS 538 S SR T RIS s o 3 75 AR A F M2 S i
FREREZK, WRESHERPIESRERNES, W intos B3R Em A S e B, s s EE
35 VA SAMENLR], 2 22 A s i R B L —

F/KAL T TR RS rh ge . [ 55 e M A o 1] b 7 M [X 7K B8 905 ™ 25 4 S i S e R L KR & MESE R
Wi H . Hrdr, gk TAREBUK UKL R IFHT OKE, B 2014 i Lok, HoHhSEm 7 ntiEE X
KA PR K SR MEHL . SR, BEUIRR AR — T 0 RS TRE, UAGRISZ KX . KR X FREK
TAE Rt X AT R a5 H ATEH FERE A, KIS K IR AR A R 2 H 1X 1) N 1A 2%
WX K, TG E R KL 2k TREXFE, MBULIXFE— N N AR Z MK B AT & H X KRR I
KB, PRECRERR, FTol R BIAE SR A A A LA SR H
1.1. FKIREE IR

HEl, DULFRKBIRL, HH R SCmKTs Jem @ R, 12% 17K )5 Wi A geik 2] 1v 28, &
FV BKFARE, FEZ YLK BLSR [1]- B KAV A 28 TR Wit AE AR ST 1 K PR /K 130 x 108
m® (— A TR PR T RREEIK 95 x 10° m®), 29 5 N ERIREM 24.5%, WILH R T 24 T 8K AL
TF%0.29~0.51 m, HTmERD, BEREWEE, “OKE” HPINERGE—DN2]. BRG] R
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1.2, FKESHMEEER

FE R R BORIAL T 3K IX SR T, UL R 1@ RESAME . BDETH T sk E S A )
ARSI E A, HAR M A EZH B2 08 1 H Bt X IR R b4 fg, Brbhp RilF s Bz
[ 5T T 1l R EL BT A AR A 2 A M 3 [3]

HAERAMETT AL o A DUT UK IR TR X ZEE AR ORI E, 3, #pR4esE X
W, ZTERANRG, BAILR P TR, EREm ECaq VR R R ES M, X
BERMEET T B A X AR B 12 R R B AR . DULH R A R TIAE P, K R B
AR A AR SR B O R P A1 B B sk ) 2R A AMEE LA s[RI P T rp T i b X% BT B DU AR
PR, WRDILIS Y2 EE, A SUETARANE, i DL A I BOA S AR B A A 2 A 4b
2L [4] [5].

HIAEAMEBORAN L o ZESAMEMHIE B RN T ik E S 5 S 10 e ke AE3EAr . Ak,
IR A SAMER AR — R, TBA B LIREERT I HFR T LMERE. (22, TR ESHMEBUERRH
N TAMETIHINT . ANBOR I M EERE, #2 —FopaMEBCE, mAEBURMEEER. 556, BB
B 2 A DU I 0 AR o 0 H s IT I, BRBnEDUT rh N il S SR AR AR N 6 B L B S8 S A L /KA
A TRE[6]. SOEAEI TR Rt sP I 7RI DTAE, HRFIESEREIZ I H e H A S ORI 1
S IBU AL

H=RREaA et HAlias A EZRBUF LT, SubiSH gl Ml A A RER
aiAHOCH s [R5k 3 Zl AT R 2 AR T LR S s AN SR A AT . Lo, B
Ak otk SRy KFEEAFRERTIHAE R BB AL 2, (HIXEE B I 2 3 I T E
ARG T, B BUR B AR T B 2 SR K o f AN

B IR, PO AR R AR S AMENLE AT MR AMETT A6, ok “UERAN . FhasifE. #h2/b,
EAE” BRE, RIS EoRIE. AMEIRIE, RENH. H%E IR,

2. ML TR SHMEERRE
2.1. BEFKIE

PRV S “UESRAN AR . UL RIEFHL H OIA EHX, T R KAGR MR, i
A2 2 X AT — 5 A AR 7] AERINLAR R R X, JsGEE N A T B (X)) Rk E
SR, R, ERMEITRNZES, HERFREASRPBASUE. B4, Bk
SR KRR KGRI IS . SRR DI R TR AR S TRE ISt /NI RE
JTIRE BB AL, R0 rh e Ty 32 2 X AE A Bt e th e vl )R AR, (HIX52 B SR 0 A SR,
it B K G o IR DU AP R i AR S AN BT e ORI SR — B, T B S — 8k, [ E R G
—H IR, SR ER DO R i X A A

BB A b BT T DL DL b R RIS N BT BRI R R T A S BN
— € BB 1A A8 GO B R AR M G, BEANDUL P R W RISTE I N BT . BBUT ARSI bR
TR, JERAEFAK. BEAIHK S B G ERSES M E . XEMR B S hT . SEUviE
BURCSAS 7o i ny XN
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2.2. #MERE

AMEIRIEW B bR E” RO, A T K H BT AESAME KA R RA R e AL, TN L
AT REA B BRI IO BR A AN Bt vt O TR ERE, AESAME BT DA B R A
B, m&W. BBURSRE 2, FEMATRAKERGRY . BEREE a2 i5KhIR A %
e, MVMRIITNE . AKEREF . KAEBBE . BB S RIE SR RS Ra B AR
2.3. #MESED

2% (A HSRIEASIMEINE) (http://www.fujian.gov.cn) (K56 A B #E [8], BEHHDUTH Rl
B BRTNAFESAME S DU BE A, 42 A U5 B iy 4 L W] AR REAME: BE <5 A AT 7 BC A5 2

PIAESAMET 5.
W ac (f—f n c (Tt
St =S x| 70%x— 0 1100px— L (=) +10% nc"' +10%— (E-4) (1) [8]
20w, 2.3,C (f,-7) pAA 23, (t-t)
I= = j=1 j=1
A
S-i DL BT LT A
S-PUTH R s A A M 4 e

Ci-i PULH N AR . Bt XHME R
Wi-i UL A T & BART . BRI 51770
fi-l DT A T BART . BRI 1%
f-DUL A Rl AR AT 5 %

ag-i PUTH R Bkt Bt

t-i PULH oA RART . EARMER R

- DAL RS BART . B RKE R 6] H b
ti-i DL N A BARTT . Bbr K&,

n-i PUT A N B .

24. ERH

BEEAESAME XA ITERZ . HENEBCAE — A NIINA9] [10], ASCRBDITH T i
B KA SAME R B RS RAIRS e 5 K ALE 2V R AT R K P2 U, ASRREGS
P, SRR RSO N X A SE PR AL, R Costanza FIZE3S R GRS DI RE M
EIFEARK[LL], ZfE S AR “ b E A S RS A m AR S IMER " [12] (& 1), 5D
oG b X A S R GRS IME, MARER I 2.

Table 1. Unit ecological system service value for different landforms (CYN/hm?)
# 1. PETERE SRS B ERE SRSMERGT/M)

Pt i Bt T KA SRR = 3
SR 3097 707.9 442.4 1592.7 0 0
SAEIEA 2389.1 796.4 7875 15,130.9 407 0
IKUEA TR 28315 707.9 530.9 13,715.2 18,033.2 26.5
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2w, BB

Continued
T S R AP 3450.9 1725.5 1291.9 1513.1 8.8 17.7
-2V GEEH 1159.2 1159.2 1451.2 16,086.6 16,086.6 8.8
LW FEVELR AP 2884.6 964.5 628.2 2212.2 2203.3 300.8
e 88.5 265.5 884.9 265.5 88.5 8.8
JER R 2300.6 44.2 88.5 61.9 8.8 0
BRSO 1132.6 354 8.8 4910.9 3840.2 8.8
it 19,334 6406.5 6114.3 55,489 40,676.4 371.4
Table 2. Value assessment on ecological system service for counties in the middle and down basin of Hanjing River
2 NIFTHEXEETRGRSENEGE(RM: A7)
Pt Eiith Pt IR N &it
PRARZERR X 4,417,954 172,189 52,058 91,279 343,980 5,077,461
T 250,698 3331 92,326 142,422 11,930,916 12,419,694
B X 123,028 17,765 83,562 184,778 3,521,152 3,930,285
X 224,000 18,636 1,035,779 56,349 100,584,542 101,919,305
FEELL 2,787,208 36,810 477,559 6389 8,578,196 11,886,162
B 2,382,288 42,708 169,723 47,101 15,897,245 18,539,065
795 220 3,073,790 103,785 146,576 6116 568,094 3,898,361
EAnIEh 104,501 9258 446,675 247,697 23,788,416 24,596,546
A 996,193 21,212 1,342,438 92,585 40,438,537 42,890,965
IR 868,812 3979 746,299 152,353 41,548,003 43,319,446
FREX 1,756,377 75,695 162,999 147,893 89,517,136 91,660,099
WIIX 220,275 0 96,667 8323 3,574,516 3,899,781
R 476,079 0 490,966 21,563 61,845,976 62,834,584
& 2,389,121 3605 977,990 35,739 47,188,028 50,594,483
BT 2,180,339 6628 1,440,693 338,501 124,834,771 128,800,933
H AR X 1,148,352 0 181,411 534,692 2,440,442 4,304,898
i:E=Y 6,276,022 51,946 701,474 0 52,876,252 59,905,694
FHIX 12,513 16 493,786 196,955 42,985,546 43,688,816
Py =) 7880 0 317,784 10,929 10,712,403 11,048,996
DI 16,070 0 745,454 137,931 83,651,654 84,551,109
22 fili i 381,870 57 631,192 20,923 19,648,815 20,682,858
JSLI 44,096 2297 529,519 70,841 35,159,657 35,806,409
B 34,714 42 945,041 153,802 68,562,765 69,696,364
K 43,808 359 1,270,484 141,964 62,573,309 64,029,924
Al T 12,452 0 1,116,567 290,914 138,898,023 140,317,956
TTX 14,501 0 0 0 211,708 226,209
X 6463 0 1443 0 125,683 133,589
DA X 32,382 0 591 0 2,568,932 2,601,905
HRIGHIIX 27,426 0 117,771 74,748 8,320,404 8,540,349
X 70,349 5021 390,069 445,908 78,328,643 79,239,990
DX 7063 40 123,389 53,201 26,989,219 27,172,912
30,386,624 575,378 15,328,286 3,711,897 1,208,212,962 1,258,215,147
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ZER b, BB

SRE  HRAR T AR T R T 25 5 B B (P25 R M Z5 T R ML o LR 5 TR ) X for
(R NI O BRI IR SR o SRR IX B (hle A T ) SIS (CEIRIX L SR L 2T
B, XS ERABIE, SRR EARAT I — (R, 308 AR 2 WAL

MU (P) = [ AL (V, ) + A AS T B (V, )+ X G (V, )+ VRIS (V, ) ] - 5B (V) (2)

R ZONIMBUSAME R B 9 1T ERAE, AR REUAGY 5 MK 1.4 (L4ME) . 1.0 (A
AME). 0.8 (—BLAME). 0.4 GlTTAME). 0.2 (LI IX M) . S5RTy: DL A0 X ZE B T e B i
X A REEE . W LT AT ET M R A 1.4, EIX . BRI M XN
SN XA ZEAR X M R 2 1.0; DUL R Ie% O Xybr L. By BiRETl . DO R Wi,
RIS ABkTT . ZRPUHIX . St XAME R4 0.8; RFEIX . MIJXASMEX EHIX . fEE. FHX. =
AL BRI AME RB0.4; YLIIXL B HIX ., BBHIXRME #450.2 (3% 3).

Table 3. Ecological compensation coefficient for counties in the middle and down basin of Hanjiang River
=3 NI TSR EESIMERE

A HHE L % A 5 H KAZEEME XA &FBE AMEER WMERE

MHARZLRR X 0.4 —# HHEIX i PRIX 2% 1.0
FHIX 1.0 —f& B X rhi FHRX 29 1.0
BEIX 0.3 —f& X b FHRX 24 1.0
FINX 8.1 IRE B X i X 2% 1.0
FvEL 0.9 — B X i th X 1% 1.4
B E 15 — & ol X i X 1% 1.4
TREREEL 0.3 — B X i th X 1% 14

EATIRk 2.0 —f& B X i X 1% 14
BT 3.4 H ol X it B 1% 1.4
FAR T 3.4 H ol X it Bl 1% 1.4
RERX 7.3 R b X R FEHIX 4%% 0.4
HIIIX 0.3 — & b X R WX 424 0.4
U= 5.0 IR Bl X T B 3% 0.8
g 4.0 H Bl IX T B 3% 0.8
e 10.2 fR it IX T Bl 3% 0.8
X 0.3 - HHHIX T FIX 4% 0.4

B 4.8 R HHEIX T WX 4% 0.4
FMX 35 R HH X i3 WX 4% 0.4
nHE 0.9 — % HHHIX i3 Bl 4% 0.4
el 6.7 fR i X T Bl 3% 0.8
22l i 16 — i X T By 4% 0.8
JSLI T 2.8 — % i X T Bl 3% 0.8
bizeani) 5.5 fR i X T Bl 3% 0.8
K1 5.1 IR i X T Bl 3% 0.8
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Continued
Ak i 112 IRE X N Bl 3 0.8
LI 0 — & X i FIRIX 5% 0.2
X 0 — & o X TiE FHIX 5% 0.2
DUHIX 0.2 — & B X N FIRX 5 2% 0.2
RPGHIX 0.7 —f& o X NiE X 3% 0.8
24X 6.3 IR e X NiE X 3% 0.8
PR IX 22 — B X N WX 3R 0.8

25. KMREZATS

1) RARMEHE . DULTEE S K s 6] B bRk N REURALHER (1102 KB e
XA (FREp2[2010]110 5 )R E BAT o 5 S 1 7K 02 2% A% 6 b 32 B8 S B R #h 5 4 (COD) . 2 &L
(NH3-N). 2 ZU(TN) SLBE(TP). WAL A BT 51 57 4 2 St i SR W T /K s % i AR, ISl i
W E . KT B T & RS TR

WA 7K SIS (B AL W, SR A AR A IR T A% AE /K TR 1 30 048 1 Dy i 7 T >4 H 7K
JRESI AR . R E SRS AL, R RS T AN TR, A2 1R BFHK
JoE M D5 S AR AR AR T 4 H AT @ . 85 ST KR SEAT H H BRIV AL . SRR FET B . R
D45 AR ik BNZ W T K B ARET, AAERR . BLIR R IPE A 45 R 25 T Wi K i AR, K%
FARRIREE 5 NI (I, XTHR)WTTIXS b, 2 B ARFRIRFER T BB R FEAAL, WAIER; & H P E—18
PRI E ETF, MUONARIE R . 85 40 43, iEFRER 100 % 1559 73 (40 43), BEFEAK—ANE 20 midn—%r, 60%
AN ES).

2) FEXRHEE. ST H AR S N REUFHMER GHAbE KA ThREX 2R e
PAT, B E S SR B3 DU 5 B 16 IR S A SR E BT « SCRUK IR B A% Fabs £ 2 i
FRER TR, A S LR IEORY T 7 S S SIS ST T K B LA . LS 10 4, kR
K 100% 7350 (10 73), & R 5 ANE S SIN—7r, S0% LA N EES . B XRAMKIENS 4% 5%

3) RAKIRIEAREE R . RHIKIRIE bR 2 i b5 B NS b UK AR IR K Bk F) (R K3
Bi B bl GB3838-2002) 11 ZEFRAEFIHL /KK FTILH] (T /KB EARAE) (GB/T14848-93)I11 SEA5E]
KEGBUKS RN E S SIX (R T XEBURFTEHE)EE 200 K KI5 A 2 (BB Hh 20 R 7KK U8
Hiu( AT LA N BIBURF A A ) S I 5T R U4 R (4 T 4 mp AR i R 7 I b 7 5 M 300 5 e 77 2 )
BORPAT . RIS EH VA AILIR . FH L5 20 47, i54RZ 100%733#5 5520 43), RFREAR—NE 4 20
—4¥, 80%LL FEES.

3. &

1) PULHREAEN D ANERZ . S ROETUKBEEIFAE T X, BRI & TSR, h
TAKEWRD, KESHEIRTFAR R, BAL5EHRKAESIMTRE i anE.

2) B BT b R et OK AR SAME AR T L BUR, W =TT A AN 2, AT Z AR
(A B 1T ORGP DU A TR KRS ABEH H (1

3) M T A S AMENEZGE — IR T BB SR A e S A rh SR R ISR UG o AR 25 S
Pt DR SR G PoE M2 RBOFINCLYBC . RN B2 528 AL, CUKFUOSPRER] E B 148 b5, 7% K3
BRI BT
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