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Executive Summary

Introduction

The study appraises and evaluates the wetland resources in Hubei Province, central China. identi-
fies the driving forces, issues, sirengths, weaknesses, opportunities, and threats 1o the region’s
wetlands; establishes wetland management objectives so that these can be incorporated, as far as
is appropriate, into overall regional development objectives; and identifies key wetland manage-

ment initiatives for further pre-feasibility study and possible inclusion in the Regional Plan.

Scope of study and methodology

The study begins with a regional wetland appraisal and ornithological survey at the peak (winter
perivd ) of the waterfow] migration season. The information presented here is partly the result of an
ecological survey of wetlands conducted throughout the region from 1996 to 2005, and secondary
data from previous studies in lhe region.

Fitstly , the types, area, disiributions, biclogical diversities (including higher plants, fishes, am-
phibians, reptiles, waterfow! and mammals) of the wetlands were surveyed.

Sccundly, two classification systems of wetlands and welland vegetation, as well as an intemation-
al important wetland criterion were established, Two new criteria of stale and previneial impor-
lance of wetlands were set up in this study. Thirty two important wetlands, including fifteen na-
ture reserves were appraised and evalvated according to three main criteria; the 9, 6 and 17 of in-
ternaiional standards: the State and; the Provincial standards.

Thirdly, a new economic valuation method of wetland biediversity-wildlife judicial price method
was set up. This method was used to defermine the economic value of waterfowl.

The main threats of Hubei’s wetland biodiversity and the main prohlems management were also
identified and analyzed.

Finallv, some strategies for wetland management and corresponding actions for Hubei wetlands

based on sustuinable wetland and watershed managetment are proposed.

Results

1. A hierarchical wetland classification for Hubei province is estabiished

The system classifies wetlands into six levels, which could include all kinds of wetlands in this
province. It has several advantages. For example, it can be linked to the state wetland classifica-
tion syslem; provides a path for gathering data [rom various departments and different regional lev-

els and svales, it is in conformity with the wetland classification system of the International Water-
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fowl and Wetland Research Bureaw (IWRB), and the Ramsar Convention. Finally, it can link
up to the Hubei wetland vegetation classification system, especially in the lower ranks ( below the
sixth grade}.

2, Distribution of wetlands in Hubei Province

There is a tolal wetland area of 3 463 503 hm®, representing 18. 63% of the surface area of the
province. Of this arca, 936 244 hm® (5. 04% of the total surface area of the province) are above
100 km®. In this category we have four lypes of wetlands which are the rivers (392 512 hm*),
lakes ( 288 498 hm’ ), mires ( bog, marsh, swamp and meadow; 58 357 hm®), reservoirs
" (196 857 hm’ ), as well as seven sub-types such as permanent rivers, permanent lakes, ete.

3. Internationally significant wetland sites .
According to the Lhree classification criteria, nine wetland sites met with at least one of the Ram-
sar Convention criteria for international significance; 6 and 17 sites respectively, met one or more
of ressonable set of criteria for national and provincial significance.

4. Hubei wetiand vegetation clgssification is established

The system divides the wetlands into two vegetation groups, 7 vegetation types and 48 formations.
The main wetland vegetation types were identified and evaluated. The research indicates that most
of the vegetation had intrazonal distribution. However, in the sub-alpine regions of the Shennon-
giia Foresl District, the vegetation showed some zonation. The marshes and submerged vegetation
are the dominant wetland vegetation types. Some particular and new wetland vegetations were dis-
covered. For instance, the Association Carex argyi + Eleocharis wichurai, Association Juncus
concinus + Carex argyi, Formation Sphegnum palustre and Formation Polytrichum commune dis-
tributed in Shennongjia Forest District ( Bajivhu, 1 650m). The two former Associations were
Chinese endemic marsh vegetation types, the third formation was the bog vegetation type only dis-
tributed in Hubei and rarely in south China, and the last formation was the new bog vegetation
type firstly discovered in Hubei province. Formation Aulacomnium palustre and Formation Phy-
scomitrium sphaericum discovered in Shennongjia Forest District { Laojunshan, 2 450 ~ 2 470 m)
and in Yangtze River floodplain respectively were the new bog vegetation types in China.

5. Wetland/wetland-dependent species present and their status

5.1 Wetland plaut species

Hubei’s wetlands have 1 007 higher plant species of 327 genera and 103 families have been identi-
fied and recorded. These represent 59. 88% , 66.06% and 61.33% of the total families, genera,
and species of China wetlands higher plants respectively, as well as 34. 80% of Hubei’s wetland'’s
higher plants at family level, 20.68% at genus level, and 15.74% at species level. Most of
these plant species are hygrophytes. Five national key protecied plant species are distributed in
the wellands including, one species of class I ( Brasenia schreberi) , and four species of class II
( Ceratopteris thalictroides, Ceratopteris pterioides, Nelumbo nucifera and Trapo incisa).

5.2 Wetland-dependent mammal, ampbibian, and reptile species

A total of 438 wild vertebrate species in 224 genera, 73 families, and 28 orders were recorded in
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Hubei wetlands. Of these, 202 species belonging to 107 genera of 26 families and 12 orders were
fish; 51 species in 19 genera of 10 families of 2 orders were amphibians; 35 species in 23 genera
of 8 familics of order 2 were wetland reptiles; 131 species in 58 genera of 19 families of 7 orders
were walerfowl; and 19 species in 17 genera of 10 families of 5 orders were wetland mammals.
The fish component of faunas were found mostly in the lakes and rivers of the Jianghan plain, in
which Cyprinidae species accounted for 32. 48% ; the amphibians, wetlund reptiles and wetland
mammals were mainly oriental species. Winter migrants dominaled the waterfowl species according
lo seasonal patterns.

The wetland species represented not only 25. 48% that of China, but also 48, 13% of total wild
vertebrate speeies in Hubei. This is higher than the proportion {26, 88% ) of China total wet-
land wild verlebrate species to China total wild vertebrate species. It showed that Hubel is very
rich in wetland species. There are 35 national key protected wild animal species (12 species as
first-order protection, and 23 as second arder)} in Hubei wetlands, accounting lor 29. 91% of
Huhei’s total protected species ( 117 species) and 30.97% of China wetland protected species
{113 species).

5.3 Waterfowl and wetland-dependent birds

The ornitholagical studies show that despite the massive habitat losses, the region remains an in-
lernationalfy important wintering area of migratory waterfowl. The counts are thought to represent
81. 68% of the total number of waterfowl present in the region — 131 species belong 58 genera of
19 families of 7 orders, of which 107 species were recorded in our studies. Four waterfow| species
{ Egretta etilophotes | Ixobrychus minutus, Amaurornis akool and Charadrius placidus) were first
recorded in Hubei. Twenty-four species were not recorded during our investigation and could be
cxtinel or extremely endangered in Hubei wetlands.

1 593 969 individvals were estimaled as the total number of waterfowl in Hubei province and the
intensity was about 46 individuals per km’. Among these waterfowl, the number of Fulica atra was
the highest, with 153 450 individuals, and there were 28 species whose population numbers were
more than 10 000 individuals, in which 3 species such as Fulica atra, Egretta garzetia and
Tachybaptus ruficollis were all above 100 000 individuals. Of the known waterfowl species, 24
specics with 3 838 individuals were graded as national key protected birds, 23 species with
406 316 individuals were ranked lhe threatened birds by CITES, 23 species with 8 247 individu-
als were the ICCN red list of threatened birds, and 22 species with 3 613 individuals were listed
as China red list of threatened birds. The results also show that Hong Lake, Chen lake, Longgan
Luke, Liangzi Lake and Wang Lake could be ascertained as the Hamsar international important
wetlands in terms of 1% criterion of the globe waterfowl geographical population,

6. Wetland resource utilization and values

6.1 Resource utilization
Many wetland plants and animals are used lecally and/or traded to urban cenlers and internalion-

ally. These uses include fodder, fuel wood, and fertilizer derived from wetland plants; tree bran-
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ches used for fish aggregation; wild animal and plant foods; luxurious items such as tortoise
shells; and many olhers. In addition, the wetlands provide importanl in situ services, the most
important of these include eresion protection of village homesteads in the deeply flooded areas;
fish habitat and food; and flood storage.

6.2 Valuing wetland resources-Wildlife Judicial Price Method ( WJPM )

[t is a new economic valuation method of wetland biodiversity developed in this stedy. It was used
to determine the economic value of waterfowl in this region. The method is simple, standard, uni-
fied and free of statistical errors, Tt can he extensively applied to evaluate all national protected
animals in China, and could evaluate the economic losses quantitatively because of the destrue-
tions of biodiversily, According to the Wild Life Judicial Method, the total value of Hubei's water-
fowl stands at RMB 257 210 058. The average value i= RBM 161 per individual.

7. Driving forces or threats to wetland resources

Based on our survey, lhe main threats to Hubei’s wetlands and habitats include, surface water
pollution , eutrophication of water bodies, shrinkage in the number and area of lukes, wetland rec-
lamation , industrialization, urbanizativn, over fishing, excessive hunting, influence of large water
conservancies, water and soil losses, and invasion by alien species.

Over the coming years, a number of driving forces will likely tend to maintain or change the status
of Huber's wetlands ;. increasing rural-urban links; centinued dependence of local people on local
resources for biomass and other necessities; rural impoverishment pushing local people into wet-
land resenrce gathering for own use and sale; expansion of new technologies in water manage-
merd, agriculture, and other sectors; increasing and widening local , urban, national and interna-
tional markels and probably because of the high demand for wetlands products,

8. Strategies of sustainable management and outlines of actions on Hubei wetlands

On the basis of reviewing the weiland resources and management status, 9 particular strategies and
aver 200 activitics for Hubei wetlands sustainable management were put furward according to basic

theories of wetland management and the methods of wetland ecosystem and watershed manage-

ment.
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THEFT IR 5 25 Ol 38 A RUIFTE s NE M 22 B 5 T D038 B 4% 190 i, L) B b ol e ol 0
AR NE N FEERTEA LSRR L. BT AN X LR fE, a4 [
HF AR AR E LT

AR b o2 AN RN R 2 R, TTRR R E ROy M LR LEA, PR E A
WA N AT A SR R

LT Sy HE X

Pe XL R E LB AL E T RFR Y KA S RS0 LB Koo .
A M 5 A5 & D FE LA T S0 LR

.LI.1.1 EEMNENX

K+ 20 HAFM LG A ESEREHOME, SERLEKR, B -2 8508 HFE
AR A TR BRI T R B 2 M 22 (Society lor Wetland Scientists ) #I — 238 # 7 51
A RN TEERB R FERKEER DR Classification of Wetlands and Deepwater
Hubitats of the United States) ( Cowardin et al. ,1979)  {{E o H ) ( Wetland Management )
{ Zinn and Copeland 1982 ) #1¢ B Hit } ( Wetlands ) ( Mitsch and Gosselink, 1986 § = 1, & 4
[ R 2 AR E L RIRE A

1y %k 39 SR (Circular 39V E X, 1954 & ERAMNTFEIWEP B ERNIER
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BHEELHEHIE ASANESKESMSH T XWEERL., RIBXKERITELSR,
NIZS EAR T — A 545, BN X E A% M) (Shaw and Fredine ,1956) GAE R A 39 5
MR,

KRR AWM E 2 — , B B R W R K AT B B R A R e) BRPERRK BR R
s . B 1% B AR AR TE & (marsh) | KA THEE (swamp ) | BE28TH T (bog) iR T A (wet
meadow) . HE B (pothole) (HAIETH % ( slough ) P4 R 2 7 37 3 # ( bottom land ) ZF 24 FR ¥ Ak Fr 42
. BWMREEEFLEKEYAEERT, OABEX—F L2 0, HEH K EAE
KO EREKEIGBRAEN, BAXEKESBOXHEE, SHE L RERGER
ILFZAEM. B RRBIE(nie) BEERRFARYEHESRE BE (fen) 232
R T KRB AR AEBERBRE X EXLANH BRI EFZFMNEREE S
HOEXRL . HBT.1995),

39 BEHA T RS TR NKSEEYEEE, AT 20 AR FHME
35 [EI BT B 308 5 8 AL R, (EKE SO%F K R AR ML -

2) ZEMFIRERAME L. FHEETESF I (The US Army Corps of Engineers ) 1§
1977 F " ¥ K AT BN 7 AbA Y 404 WERERT , % 1B #h 45 9 S0 - “ T8 MR 15 AR 26 b % K
14 B AR K R R A B AR AL Y R AR R 2y BRI SR (TR IE R A T B SR AR ) A8 N T e
THEAREEARE, ERAERERBE EAEE RREEE, UL MERILR." X~
BMAERAY WG, EF RN T 58 18 3 o 57 B A & (€ (Mitsch and Gosselink,
1986 .

3 EFEMHEHIPRIPENEN., RHANFLAYRIFENHERNSE£E
MERPL,E 199 FRRTHRBE(EERME AT K EFOSED BB T
FGERE L B RS REMKRESERGZ MR B, K T k8%
B RSL TRAKBERES . ELAEETH—ARILABE:-DAKEBYE
LRSS HEQERVEAARMAKE LN E:OF L E HIE 1 (nonsoil) ({E L1
REFBREENLE NEL PHAY, —BRLERE, — BT 0em, L EEHFH
;R RBEEVYERMT 40cm HKEMME ) WK R, i f 8§44 4 K505 564 A
AL K 1 K 7 P R WA TE A K B A KR 2m L PR At 8, (B 2K I A5 2m 4 363
M A G A TR Hb (4 95 B ( Cowardin et al, ,1979)

HELX-HETEEHBMERE MES. X MEUT TS KT E S
B, FEB TN IEEX —ESEAEFBHBRS EEA—SMNIEx—BESERT
EREE . 39 SHERELE R, X —HE N EE B AR L PR A TR,

4) ¥H William J. Mitsch Z89F X, BIFIEH %< 3 William J. Mitsch ZH{THD
— P EEE MR E XM ARG AR BB AELT 3 & OB 8 KK B3R5
HERHE QBB W B M A 5 H e X 59 + 58 O 4 K 58 0 F 8RR
WKLY, WO, BHEA TS THMEDS REHRK JI6 51, 10, QR 8 8B
HOBUK (B BUK BB FIRUK o (6] 5 R AR ; Q@ s % 4 TRE M AME K AR R B SR, A,
IR 2 KK SRR AR ESREANE M ORBERE RRA, MMILAE, KMILFL
G @RI Z NGB, A S HEIRE A 975 O i T AR E R, A
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2R R M R A LN R B KO R R KAV B b 4k 4r B K ( Mitseh and Gosselink,
1986 ) |

(B R EEHBHVIFT RS S & SR SO, X — 58 3R #1588 0 30 Bl
R RLE.

1.L1L2 mMgEXMPEX

R EFIR M TAEAEFT (B ) AREIR KM (peatland) BRI T — M 4R
BHABNE L., EELEAN KRS E,S C Zohai(1979) fEIBMIE X X . “ B R
7K HE B T Ak B A b L BRI inHR) B LUE 38 B K A 2 (wetland and aquatic pro-
cessed } , JfF PAZK R+ 48 SKAEWMBEALE N B EAEYEs) AinE e H 0" mEE X &
Mo SR IENENE 4 A, L R A K A0 . R

1987 &, #EME X B ESF IR Edmonton) F i SRR BT & L, Mg K25 5381
R LR R RE—F B HEEREREEDE RBK(AKEREDL 2m
HEHEER). iﬁ%ﬂﬁiﬁi‘ﬁ?ﬁﬁi&fﬁ&i FHHEREKEEY., KEET 2m BN LHE
KMBAER, MEERTIAE"., X—F D rkKFEFRB T 2m f#EE ( National Wetlands
Working Group,1988) .

L1LLY ZEHNEX

EFHE ) W, Lloyd 1993 iR E X A - TMHEZKBENBE, BH ki,
WHEEESEIK KFTRAK BLEAEERARMAMEAREBK. BRBHHN T EHE
WA FRSE MR &, ATRMILEEMERBRF.”

1.1.1.4 BEMEX

H 2= % & H — (Tatsuichi Tsujii ) 1993 il “BH AT ERTHLEHE, KR ER
ThREE, RELH—FHE-BiEANTEKETRAORSE, FEHAKSBUSTEYE
EH". X EXSRENEME L ERK ML, AR T RN (TR K
B,1995) .

1.1.1.5 hEMNEX

PEEFENEAARE AR R IFEEEME TAREZR X TEBAE L(H
L1988 R ,1989)

P RUEY X% R R (1995) IHEMLAE T 40T 98 X, BN B 1 R IERG M | SF
MR KR 2m A, BUKE4 MM L) A8 s, F S HAE K AR
HWRNNSEESRE X B SRR THRBHAN -EE . FUK LR EE YRR, E
AR mBIRE 3 M TRAS S8 AR HERR, Fed KBRS R MEH, B
WANREAREBY —TARXEBHAC L(ZENL . BET,1995),

RE i (1996) ZH{ETRHRANEZFEIKEREBLR EFRELRBRHLL) (FRERA
MY Ramsar N R ER MEAXAREHE OB E L, RERBHITEFEFR. E L
Rl O R O & 60% 1L LR X KRG NEFE LT 6m fY5E K,
FEWEG G AN RLIL I W AR [ R Ay E A LAY R K SR K A9 BT A B K X I8 (A K K 2m 1)
FEIKBERSN) BRI K BAK K BRIMEZELH ARA T RKRAN" . H3 BB
BE AHMEMETTRE.



