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A method for assessing species diversity conservation value of naturere-
serves
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Abstract: In order to provide a scientific basis for upgrading the level of a nature reserve (NR) and selecting
the appropriate management type, the conservation priority of NRs should be identified. How to objectively
identify conservation priorities has become a key problem. We propose a mathematical method to compre-
hensively assess species diversity conservation values by comparing existing evaluation indexes and meth-
ods, consulting experts and processing indexes quantitatively. This evaluation method includes the following
indices: the wild plant diversity conservation value index; wild animal diversity conservation value index;
rare and endangered wild plant diversity conservation value index; and the rare and endangered wild animal
diversity conservation value index of a NR. Meanwhile, 39 NRs in North China Warm Temperate Region and
67 NRs in Northeast China Temperate Region were selected as case studies to verify methods, based on spe-
cies diversity data of the NRs. The evaluation results revealed that some provincial NRs could be recom-
mended for an upgrade to national NRs, due to high species diversity conservation values, including the
Nandagang Wetland and Liaohe River Source NRs of Hebei, Wuling Mountain NR of Beijing in the North
China Warm Temperate Region, the Jingpo Lake, Dgjia River, and Cuibel Wetland NRs of Heilongjiang in
the Northeast China Temperate Region. The computation method showed a great advantage in comparing
species (various groups) diversity conservation values for different NRs and determining the conservation
priority sequence. Moreover, there were significant differences in the species diversity conservation value of
NR among different natural conservation geographical areas, and types of NRs.
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FERIFLA (D%, 1993; Naeem et a, 1994
Tilman et al, 1996). T S84E X Ik AE ) 2 FEMETE R 1)
v ek L, AR O NS R 1 4
BRME ] R (Abell et al, 2008; Nelson et al, 2009; Rands
et a, 2010). TRIAEY)ZRENE O HAR GRS X 3
B H bRz —(Butchart et a, 2010, &4,
2012). # & Hil, £ERELE T T RKEMN BRRY
(X, DAHIE ) X I3 A S A J A R R I A 35
(Jenkins & Joppa, 2009). Al PP ix L H AR R X
A4 2 REVE AR S A A AR I 0 S 1 32 31 T sk
B G . FFALN R T AR 2 38 R 7 B
TR 2 FEME TR BT, — e R b 7 HAR
A, FE Simpson #5844, Shannon-Wiener 5%k
2 (Mclntosh, 1967; Whittaker, 1972); {H/ZiX $535%
FERCK R BE AR T P EIE LA 1 B2 FEE A
REVE AV RN E I ME—FRifE, REA T, 328
Ry M DL B AR B AR 3R 1 A B A% R T I A
(Clarke & Warwick, 1998; Verissmo et al, 1998;
Brooks et al, 2006; F LA KF, 2012). “ [H b &
{3t (International Important Wetland). “ {544
P 537X " (World Biosphere Reserve)&s it 1 2k
DX 3 OR 4 R S ek A OR P A0 8 1R DT i A F 25K 5
HEAT TR . K B AR 8 AR 57 48 4 (European
Commission Habitats Directive) % sk 4% I1E [X 15 4 4
Tl FR A A 1 3R 0 A AR I S S DR B
VB MR X S hE 112 % (Gibbs et al, 2007; Mcgil-
livray, 2012).
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HREEL KBNS (199) S H AR N A, 2 T H
WER RGP A LR AR R X AES A
FIVEAN ik, FEX EARIE . 22 B PR g 55 1 25 25 T
FRARIEAT T 437 TS WS008
AN [E) B AR OR DX ORGP AN VP S5 T T A DG

TR T AR, 1997, 5KIGE, 2000; ZEHRIESE,

2002; R4k LRGSR T #R, 2004). [E KK ERET X
S or e, SR (E R B AR XU AR
Y WS T AR VRO PR AR, 8N T AR R B
BEIE (=7 T

PRI EHAT TR Z IRV RIS ., A 245 9 fE e v
iR B Bt (Humphries et al, 1995; Duelli & Obrist,
2003; Timonen et al, 2011). FEMAES KRG MYFH
M FEME. BfEtE. REA MR AR 55 5 TH VP4l E
SRR X AR 4B, e L LR 3 08 2 7 (Prender-
gast et al, 1993; Ceballos et al, 2008; k18 K ik
%, 2009; Primack 4%, 2014). JT464E, AR H T £
PPN T bR A 2R ST bt BV 7 5E,
Hexd HeiE 4T 7 R FH S (Freitag et al, 1997; 2585 52,
2011; FMBESE, 2013; E52—, 2014%) (HAS [ HIPEA
T3 AR 25N F A 1 B A T B 7 s A 22 2
H 248 T 52 MR A& K 4T 5 55 (Margules &
Pressey, 2000; Margules et al, 2002; 7k A%, 2014).
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Tablel Assignment for evaluation index of conservation importance of wild plants
PE AR IERIRAE Assignment
Evaluation index 3 4 2 1
s M fé Critically Endangered Wif& Endangered 5 & Vulnerable 1 fEAN TG fE Near
Endangerment Threatened and Least
Concern
LR R TEPHE X R T X A HERA FEE R
Endemism Endemic to plant province Endemic to plant subarea Endemic to China Not endemic to China
RIS K — R SRR OR FE X 2R R4 Hb 7 E A LR oAt

Conservation level First-category nationa protected or  Second-category national

specia protected protected

S A A A (R A A A TR S o [ B B A B B B R A R £ € 2 o AR R S 0 T A SO FIRE, i b EAE M 2R AL (o 2 Se—— i S )
B A ARV AN E B Z S IR T IR o A DR B DX AR ) 80 b LA X 2R 23 (X o PR DR P A AL 2 i T ST R I AR
PRI AR R B AR, EE b N R AR R PRI TR . VPN A B ALEHE 2 L Fh.

Endangered wild plants can be graded and assigned according to the latest and most authoritative red list of species, such as “Red List of China's
Biodiversity: Higher Plant Volume” etc. DD (Data Deficiency) and NE (Not Evaluated) are in accordance with LC (Least Concern). The division of
plant province and subarea are according to Chinese Plant Flora. Special protected wild plants means plants in the special protection projects carried
out by the state, such as the conservation project for extremely small population of wild plant. Evaluation objects only include native species.

%2 BFHEIMBFRIPEZHETNER S RIRENRE
Table2 Assignment for evaluation index of conservation importance of wild animals
U S A SIRAE Assignment
Evaluation index 8 4 2 1

Provincial key protected Others

Wi e 11 #%f& Critically Endangered #if& Endangered 5 f& Vulnerable B fE M f& Near Threa
Endangerment tened and Least Concern
R By Hh X R R o 3 A A o [ B A 253 A
Endemism Endemic to animal province Endemic to China Distributed mainly Distributed secondary or
in China marginal in China

PRI FE K — AR SRR R A B R g Hu oy AR HAth Others
Conservation level First-category national protected Second-category Provincial key

or specia protected national protected protected

S 2 0 8 S P AR AR I o 0 o [ g R R BB R R £ (0 4 SR AR S8 20 T AR BRI, RS HE S A (4 ) 585 RAPAG NS
Pah Z S5 B TC IR o Sh M P X0 2 A4 v EE S B DR o R OR AP BT AR Sh A i T SO e R Bk 4 TR rh B3 IS A 504
UK R S G R AR A R E M T ERE S T ER S A

Endangered wild animals can be graded and assigned according to the latest and most authoritative red list of species, such as “Red list of China's
vertebrates’ etc. DD (Data Deficiency) and NE (Not Evaluated) are in accordance with LC (Least Concern). The division of zoogeographical regions
is according to the Zoogeographical Regionalization of China. Special protected wild animals means animals included in the special protection pro-
jects carried out by the state. Evaluation objects only include native species.

“The endemism of waterfowl can be classified to Endemic to China, distributed mainly in China, distributed secondary in China, distributed marginal
in China,
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PRI, HAR, s WEEE S b, deat.
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316

£ ¥ % B M Biodiversity Science

5%

=3

HALRRIR T XA S B ARIP XM S RPN ERE( 81L2) 2015 FHEMNEREK B A RIPR)

Table 3 The species diversity conservation value index of some nature reserves in North China Warm Temperate Region (* Na-

tional nature reserve by 2015)

H AR B X HA RS X B Ne Ve Ner Ver Na Va Nar Var
Natural conservation geograp- Naturereserve (NR) Province
hical area
£ Forest
TP IbLE M AKX %@ )LFZ10 Nuluerhu Mountain NR™ 32 5* Lisoning 866 3391 5 566 323 4355 37 2358
The North Hebei Province and j-u1)1; Dahei Mountain NR' {L5 Lisoning 792 3348 4 490 352 4791 50 29.87
West Liaoning Province Moun- . .
tains Deciduous Broadleaf For- 1Rl Bailang Mountain NR 9 Lisoning 799 3302 5 566 198 3176 19 1371
estArea 8210 Hongluo Mountain NR' L7 Lisoning 783 3283 8 721 197 3189 18 14.00
#3510 Haitang Mountain NR' iL7 Lisoning 729 3164 7 721 226 3720 36 2425
LB R SRR I Liaohe River Source NR 4k Hebei 831 3464 5 6.00 241 3918 37 24.49
Qilaotu Mountains Deciduous i, |, BeidaMountain NR Ji ]t Hebei 715 3230 5 600 213 3678 33 2375
Broadleaf Forest and Steppe
Area
e L) g I ] b X FA1ll Songshan Mountain NR' Jb% Bejing 740 3407 7 1039 167 2910 19 1510
Yanshan Mountains Deciduous .. - . ) U
Broadleaf Forest Area % #1l1 Wuling Mountain NR Jb% Bejing 680  33.33 1020 165 30.02 21 16.97
HAL 4k Hebei 691 323 6 6.63 203 3327 28 2049
Dushan Mountain NR, Qinglong
# e Qinglong River NR' i Liaoning 730  32.08 529 193 3473 27 2088
WW\¥5 1] Labagoumen NR iL3 Beijing 622 29.97 529 152 3035 24 19.08
7N HLPPBIAGE A4k Hebei 604 29.78 529 206 3646 28 2209
Liuliping Rhesus Monkeys NR
4 #R1L Dushan Mountain NR, 4k Hebei 545 2837 5 600 205 3673 28 2263
Kuancheng
BEIR T 510 4k Hebei 572 2832 4 529 221 4180 33 2828
Qianhe Mountain NR, Kuancheng
J\ilil; Baxian Mountain NR” K Tianjin 510 2685 2 4.00 189 3038 23 16.00
BACA L AR S REEX 383 Tuoliang NR 4k Hebei 843 3677 6 663 283 4815 44 3341
The North Shanxi Province o . ) ) . ;
Mountains Deciduous Broad- R7E 1l Lingkong Mountain NR 1178 Shanxi 811 3460 6 775 215 39.01 33 2561
leaf Forest and Steppe Area F2E1l LuyaMountain NR' 11175 Shanxi 651 3097 3 490 299 4438 40 2821
AU 1L Yinhe Mountain NR 4k Hebei 613 3040 2 400 175 3237 23 19.18
#8111 Manshan Mountain NR 4k Hebei 480 2718 5 800 168 3172 22 1918
KAT IR 59 M /H &1 Xiaowutal Mountain NR™  Jif ]t Hebei 1,305 4670 9 1456 150 3378 23 25.30
i I AR X [T - , !
£ hai NR Heb 847 4268 5 2324 187 3245 27 19.70
The East Tailhang Mountains ER Qingyazha X T °
Cultivate Vegetation and De- EfELl BaihuaMountain NR Jt5i Beijing 821 37.84 11 1497 172 31.80 14 19.80
ciduous Broadieaf Forest ATéa e 24 Motianling NR Wk Hebei 775 3431 6 663 177 3378 23 2209
S HEIE TG 4k Hebei 672 3195 6 663 150 3295 22 24.00
Jinhua Mountain-Henglingzi Brown
Eared-Pheasant NR
=1l Sanfeng Mountain NR T4t Hebei 676 3184 4 529 161 2936 19 16.73
51l Yunmeng Mountain NR Jb5i Beijing 514 2729 2 400 123 2680 13 1649
K%l Damao Mountain NR 4k Hebei 413 2449 2 346 118 2309 14 1131
AT W B Ly v I R AR A (L7 Shanxi 773 3510 6 849 280 4170 33 2514
S X Manghe River Rhesus Monkeys NR"
The South Taihang Mountains
Deciduous Broadleaf Forest and
Wetland Area
B F & Steppeand Meadow
FHE LI 7 - i AKX H % BaicaowaNR A4k Hebei 783 3501 6 1000 207 3274 29 1897

Y anshan Mountains Deciduous
Broadleaf Forest Area
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%= 3 (k) Table 3 (continued)
E SRR Hh B X AR X B Ne Ve Ner Ver  Na Va Nat Var
Natural conservation geograp- Naturereserve (NR) Province
hical area
B R ik Hebei 682 3135 6 825 101 2406 16 14.97
Luanhe River Source Steppe NR
#IfA#: Hongsongwa NR Jidk Hebei 517 2789 3 894 267 4331 42 2857
B 1 Yudaokou NR sdt Hebei 495 2733 3 693 19 3932 36 2835
B Wetland
WP AR AR S X A e S R 2 ik Hebei 217 1609 0 O 297 52.89 55 39.24
Haihe Plain Cultivate Vegeta- Caofeidian Wetland and Bird NR
tion and Wetland Area 177K Hengshui Lake NR' #dt Hebsi 285 1863 1 2 339 5286 58 36.93
B AMEEH Nandagang Wetland NR it Hebei 216 1603 1 2 276 5257 53 40.25
R ST REE Tianjin 194 153 1 2 271 5057 45 36.82
Palecoast and Wetland NR*
H¥EE Baiyangdian NR fJk Hebei 324 1995 0 O 220 4293 33 29.73

Ne: 4EEAAEMIFN; Ve BHAEEMZ MR IHMESREC Nor: BMWIELEE REMINE, Vor: BMMIEE EEY 2 R IRAP A TEEG Na
WA B HESNIRNS; Va: BFAESIZ RGP N EFREG Nar: ERBUVEIEAEHESITIZE, Var: EMBIUGEESIY) 2 LRI N EFEEL

Np, Vascular plant species; Vp, The wild plant diversity conservation value index; Ner, Rare and endangered vascular plant species; Vpr, The rare and
endangered wild plant diversity conservation value index; Na, Terrestrial vertebrate species; Va, The wild animal diversity conservation value index;
Nat, Rare and endangered terrestrial vertebrate species; Var, The rare and endangered wild animal diversity conservation value index.

Je RAT 1L B Ll by o B AR SR X . {E A B
W 2 BE OR3P U (B T B0 = 1 B SRR X 2 40 A
TP JFRE A SR X, % X AR AR
PIX B RN . Ak, PRI s
RE I RR X R 7 K BB A% & ) LRl b ik
I ] T A 5 Ji X4 ] b B S R L G 2R 1 B R
P H SRR X BT A B W) 2 BEVE LR AP I i Bt i
=, BT 400

IEANEARE BRI P X, R B 5 —
o) — ey g [ AR X B A i BB AR B 2
PR I T B T80 0 B KR B R R X,
e 1Ly e AR XA G 3 5 R Ll AN G B TR
WS RBRRYT X o VPSS RERH, b
e ZE R L WAL R A AL A RS K H R
TR X B AR A 2 AR I (B AR B s s, 20 )
4y 34.64. 33.33. 34.31 1 35.01, VLB TS 1L
OB | R R TR LR SR ST B Ay ez e e: L M B A =|
VRS R SRR X (B AR B 22 R 1 R A
Fedkem, 09N 41.80. 52.89. 52.57 fil 42.93, i
I TIRZEFEH AR X, NT MR RY .
23 FHALE X% B A RIP X S HEERIPNME

ARAGIR X I B SRR X W Fh 2 FE VAR S
ETEEOTN 45 R WL 4. AL RIS T
EFEEE AT HA R X 2 DR SR E,
DARG IR A o FoAr B i AR 1 LR AR AR

= E XY E R ORIIX AL, Hofl E AR ORI IX B A AR
W2 FEVECR I E AR BT 400 DLR IR HBAT 5
JEUE A Oy B R o B AR ORI X B A A 2 A
TR O (B FE B XA, (HILE A S 2 A1 ORI
IMEFEBUE R . 5 MR BT = [ R 4 AR ORY X
s 2 AR R B 1 B i (57.10);, KA
)R (BB 1R T 78 AR S 50k B X 4 B AR IR X
(334). B4k, ARG XSRA R B IR R X 2
e BT A B 2 BRI ORI BV 22 S ]
o FrP A AT AR TEIT = R 4 R
TRy X W F G B AR R P SRl Id 20 A, 3L
DRI E B, (HVF 2 DURYIRHON E 1K B R ORI
XEZMBEE A PA SRR D . XA R R X
WIS Hi WG BT A sh W AR I e 30 A, AR
AR X Z B Z R AR . B2 AR
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ZRAGR AT XA R B 2R DR B X P AR fR
I IXHIRR 2R ORI I E AT AE R Z 57 (R 4,
K1, K 2). HAEF A 2R R a1 A
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Fig. 1 The pattern for the wild plant conservation value index (a) and rare and endangered wild plant conservation vaue index (b) of
some nature reserves in Northeast China Temperate Region and North ChinaWarm Temperate Region

2 FALEREXEMELERT XSRS B AR XEE S RPN ERKQMBHRCTFE N Z HERP N

EERHEbO 2R E
Fig. 2 The pattern for the wild animal conservation value index (&) and rare and endangered wild anima conservation value index (b)

of some nature reservesin Northeast China Temperate Region and North China Warm Temperate Region
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Table 4 The species diversity conservation value index of some nature reserves in Northeast China Temperate Region (* National

nature reserve by 2015)
EH AR X HAR R X Bt Ne Ve Npr Ver Na  Va Nat Var
Natural conservation geogra- Nature reserve (NR) Province
phical area
M Forest
KM LB IE AR X 04 0% Lingfeng NR BT Helongjiang 612 2820 7 748 250 3892 41 2441
The North Daxing'an Moun- .y, . o1 s e s g1y Zhongyangzhan J%iT. Heilongjiang 588 27.69 11 872 324 49.26 61 3533
tains Deciduous Coniferous Black-billed C illie NR'
Forest Area ack-nl gpercatiie
F5 KhanMaNR’ P32 Inner Mongolia 526 2634 6 6.63 265 4298 49 29.87
#L7 Panzhong NR HpIT Heilongjiang 414 2311 5 632 238 39.34 43 26.38
JutAS Beijicun NR H VT Heilongjiang 414 2287 4 529 226 4163 51 31.56
KLU T BUARPR L X 132241 Wulanba NR' P35 Inner Mongolia 824 3257 5 632 296 47.30 50 32.80
The South Daxing’'an Moun- . . . " - .
tains Forest and Steppe Area & 111 Qingshan Mountain NR W3 Inner Mongolia 528 2557 2 346 221 4130 41 29.93
NP AL ET RRVE SR IX kLl Shengshan Mountain NR' H i1 Heilongjiang 726 30.63 12 917 282 44.65 51 3156
The North Xiaoxing’an Moun- . . T
tains Coniferous and Broad. XM Youhao NR T IT Heilongjiang 634 2891 11 894 285 46.68 45 3347
leaf Mixed Forest Area
NI FEERET VR AR CPIRIL Pingding Mountain NR HIT Helongjiang 724 3126 12 917 253 40.36 39 27.13
The South Xiaoxing’an Moun-
tains Coniferous and Broadl eaf
Mixed Forest Area
K Taipinggou NR' EIT Heilongjiang 654 29.17 10 872 249 4122 43 28.07
324V Maolangou NR HIPIT Heilongjiang 626 2869 11 894 268 47.02 48 3594
B% Langxiang NR HIT Heilongjiang 502 2587 10 872 261 44.33 44 3206
Ly TSR ®pIT Heilongjiang 482 2550 10 849 281 4565 51 32.68
WumaRiver Sable NR
EH#k Fenglin NR' WAIT Heilongjiang 501  25.00 6.32 283 46.94 48 35.04
7K Liangshui NR' P Heilongjiang 447  24.56 849 306 50.16 58 37.31
KRR WA Heilongjiang 439 24.31 849 266 44.63 40 3169
Bishui Chinese Merganser NR
PR SRR %4 Zhanggutal NR' LT Lisoning 492 2557 5 600 237 37.78 30 2059
fij[X Liache Plain Cultivate
V egetation and Steppe Area
B AW —SE IR LA RIR S K4t Daxiagu NR' VT Heilongjiang 861 3526 15 14.00 284 4571 43 3243
X Zhangguangcai Moun-
tains-Wanda Mountains Co-
niferous and Broadleaf Mixed
Forest Area
#Ygi Huangni River NR' FHAR Jilin 711 3217 12 1217 208 37.09 32 24.98
/AL Xiaobei Lake NR' HJpIT Heilongjiang 592 3092 7  10.77 327 5143 57 37.68
R RIEE MWIT Heilongjiang 679 29.75 11 894 306 47.69 53 34.53
Qixinglazi Siberian Tiger NR
%% Shuguang NR MIPIT Heilongjiang 543 29.09 13 1342 237 38773 34 2514
K L FE LA AR X KA1l Changbai Mountain NR™ &4k Jilin 1,312 4519 26 1949 309 48.86 52 35.10
Changbai Mountains Broad-
leaf Korean Pine Forest Area
FALEIL = FHHK dilin 1,236 42.81 20 1855 331 57.11 62 4454
Songhua River Three Lake NR’
BRI G WHIT Heilongjiang 805 3312 13 1095 203 36.19 33 24.17
Muling Japanese Yew NR’
HERILE HHR Jilin 663 3228 12 1510 279 44.81 44 3111
Hunchun Siberian Tiger NR*
R Fenghuang Mountain NR™ BT Heilongjiang 607 30.46 13 1327 310 50.18 53 36.99
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3 4 () Table 4 (continued)
H AR LR L B X BAGRY X By Ne Vo Ner Ver  Na Va  Nar Var
Natural conservation geogra- Nature reserve (NR) Province
phical area
i Wangging NR' FHR Jdilin 538 2998 14 1456 233 3955 35 2585
#-FH% Mudanfeng NR' AT Heilongjiang 627 2985 10 1131 241 39.89 38 28.00
2406 Fdbk HAIT Helongjiang 550 27.75 12 10.77 238 40.34 38 28.07
Laoyeling Siberian Tiger NR"
Ho 59 AT R VR A AR X ZFRTT Laotudingzi NR' JZF Liaoning 972 3865 17 1637 221 37.12 33 24.49
Longgang Mountains Conif-
erous and Broadleaf Mixed
Forest Area
e Hani NR' FHHk Jilin 689 3211 13 1342 257 40.72 38 26.23
JBEAH Tonghua Shihu NR FHAK Jilin 593 31.80 15 17.55 219 34.99 35 20.98
LR BRI SR AAf T Baishilazi NR JZF Liaoning 971 3754 14 1342 171 3059 23 17.66
[X Liaodong Peninsula De- —_—— . "
; i 729 3305 9 1249 331 42 :
ciduous Broadlesf Forest and Al A3 Xianrendong NR iZ5 Liaoning 263 41 22.00
Wetland Area
NS RER |
Steppe and M eadow
RG22 B BEAR MR B X Rk i Ar Horgin NR' M5 Inner Mongolia 261 17.66 1 2.00 184 4055 37 29.73
The South Daxing'an Moun-
tains Forest and Steppe Area
B Wetland
KPR AL BVE AT AR X 2403 Chuona River NR' HIT Heilongjiang 443 2474 10 849 301 49.98 57 3837
The North Daxing’an Moun- % 49 /< Duobukuer NR' 7T Heilongjiang 406 22.69 6.93 297 49.40 54 37.63
tains Deciduous Coniferous X
Forest Area XA Shuanghe NR HPIT Heilongjiang 394 22.38 6.00 221 39.24 45 27.78
AN LR RV AKX FE/RIETR Kuerbin River NR MV Helongjiang 424 2392 7 748 271 46.90 50 34.64
The  North  Xiaoxing'an iy iy AT Heilongiiang 713 3035 11 894 265 4650 51 34.87
Mountains  Coniferous and  pgzhan River Wetland NR”
Broadleaf Mixed Forest Area
ARIBiIA Gongbiela River NR AT Heilongjiang 631  28.64 825 253 46.11 46 3453
41 B g Hongxing Wetland NR* 3T Heilongjiang 342 2135 5 6.32 259 44.87 45 3317
2 JL¥EHE Cuibei Wetland NR HJyIT Heilongjiang 850 3295 13 959 217 41.95 41 3105
1l 1 Shankou NR HpIT Heilongjiang 421 2296 5  6.00 207 39.27 37 2807
ANV TR RV AS AR 404 Wuyiling NR HIT Heilongjiang 707 3032 12 894 311 4811 54 34.93
The South Xiaoxing'an Mo gk Xilin River NR ST Heilongjiang 511 2612 7 748 285 4631 51 33.41
ntains Coniferous and Broa
dleaf Mixed Area EN=ASPN VT Heilongjiang 730 3040 10 849 291 46.18 51 32.86
Xinging Hooded Crane NR’
AT RIS H AR SR 32 Boluo Lake NR' HAR dilin 187 1473 1 200 169 4051 29 30.46
i X The Periphery of
Songnen Plain Quercus mon-
golica and Steppe Area
FAMCT R B R Al 5 R 55358 Momoge NR' AR Jilin 332 2007 2 346 334 52838 53 3811
zh Lyd 436 2307 4 490 314 5232 50 38.83
Songnen Plain Cultivate Veg- #L.J Zhalong NR M BT Heilongjiang
etation and Steppe Area 4R Wuyuer River NR' HWIT Heilongjiang 431 2256 1 200 314 5228 50 38.83
BT Chagan Lake NR' FHK Jilin 402 2220 2 346 273 5132 46 39.09
7K Mingshui NR* HEIT Heilongjiang 452 2319 3 447 271 4561 37 3143
TTIP ARG R S R B JT 1 Lisohe River Estuary NR™ 3T Liaoning 124 1245 1 200 302 52.37 47 38.26

X

Liaohe Plain Cultivate Vege-
tation and Steppe Area
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3 4 () Table 4 (continued)

H AR DR H PR X H AR TR X B Ne Ve Ner Ver  Na Va Nar Var
Natural conservation geogra- Nature reserve (NR) Province

phical area

BH—=10 P Fig. S X YU Xingkal Lake NR'
Muling-Sanjiang Plain Wet- ie
kT
land and Meadow Area Bolshoy Ussuriysky Island NR
VAR 3
Dongfanghong Wetland NR”
=38 Sanhuanpao NR’
=YL Sanjiang NR’
¥E 5 Zhenbao Idand NR’
sk A Ve —5E iR iR AS KHER DajiaRiver NR
X Zhangguangcai Moun- s : -

I Y Lake NR
tain-Wanda Mountains Con- e %@ anming €
iferous and Broadlesf Mixed #7i# Jingpo Lake NR
Forest Area
K L FE LA AR X
Changbai Mountains Broad-
leaf Korean Pine Forest Area

AR B kG ekl
X Liaodong Peninsula Dec- Snake Island-Laotie Mountain NR*

iduous Broadleaf Forest and
Wetland Area

J&7 Longwan NR'

HJpIT Heilongjiang 402 2234 5
HpIT Heilongjiang 470 2452 6 632 215 4434 44 3470
¥ VT Heilongjiang 385 2265 7
T Heilongjiang 486 25.08 6
FHR Jilin 819 3483 14 1470 324 5040 53 35.72
WIT Heilongjiang 754 3277 14 1356 289 49.96 52 3847

FHHK dilin 412

iLF* Liaoning 560

AT Heilongjiang 670 2950 10 825 283 50.05 57 38.11
AT Hellongjiang 453 2406 8  7.21 274 4815 48 3538

HpiT Heilongjiang 683 30.00 11 872 274 46.11 47 3329

529 258 4578 36 31.75

721 228 4210 37 30.79
6.63 322 5549 63 43.77

2555 9 1217 235 39.65 36 26.31

2834 4 775 331 51.27 59 36.33

Nev Veu Nerv Very Nav Vas Nar Var [ 3.
Np, Vp, NPT, VpT, NA, VA, NAT: VAT were consistent with Table 3.

TEARZ BRI, — 2 g 5 AR PR X
A MY s 2 e R E R EOS T B
HEZRLARRY X W REY, BRiTEN
(Ve 32.77, Va 4 49.96)F1 B T -b i T4k
JE(Vp N 29.75, Va N 47.69)% 2 F AR 1A X BT A
TN A Zh W 2 FEvE R B TR BN B m, Bl
VLUA W . SR T~ T L R0 S e v 3 b 5 48 4
SRARY X (1) B A= M ) 2 FE ORI I B T B =, 90
72N 28.20. 31.26 i1 32.95; FEpVTEE /RiEw] . BIE
TLATGNB . BV R T 5 PRV K ARV AR
AT 5 H] KSR SR O A AR IR T X S A= W 2
FEPEDR YA FR B R, 7l 46.90. 46.11.
48.15, 55.49 1 45.65, it 1R 2 B K B AR RY
X, RF MRS ORI

3 Wig

AW 2 R ORI B VP Al 2 B T B AR X
BRI EEFBAIRE. HIlRZ
TR X AR R T B A AR X (— 2 YE L A)
A 2 FEPE T B BRI E, SReff e A2 75 0 3L
PINPRY 4 B 2 v (2R 52, 2011 BR K AGE,
2014). H HO N 2 B VAl 32 2 R SR £ 1

WAt REAYE, AR SFHETTIITE, A0t
TS BV A, FsE TR BRI B SR IR
I XF AR CRA B 535 . (B2 5K IR IR
i, EEMBEYIT 2 FEE RS I ESR BT 5l
FErf H AR O S 2 RBe R A s, A
PR KR IR 22 0 B ) AR ORI AR B
F I, FEARRSM ARV, B &I A LLTR

B, A5 RO B AV, = [V xQpy s QO
i=1

EmBEE Y | MR . AR R
R B AR RI X, A AN AT AR AL e, X
RY X G % B AR OR X A A B R B IO R T
P FLREAUAN ) PRy ELZLAE L A R R AN A 5
R AR VA B AR ORGP DAL A ) OR4 4

HHEARUVE =V xHg xQr , Ve NERHEIX N

TEMLRR R RPN E TR, VO B AARIP X P A A
OR3P H AR, He o E AR ORI X N B A A 45 B
FE, Qr v HARIRY X A UILRR AR X B K9P
s R 5 BA M FE RS R0 B R R X B3R 47 B
B, e RIS



322 4 ¥ % ¥ M Biodiversity Science

5%

AT LB SRR X I B A Sh ) 44
SO, FESR AT BRRY X B2 SR A
SRR FEVRh SRR R T, R R TR
B AR AEARZE R, MTCVE NS JLAE R VAT 6
Uk, A7 IX AT BE R ARt — D A P R B )
ATPIFE o B IR EE R VR ZE XS 2 AT 5 SR K 520 Al e
FEATBRA, 10 HL H ATV 22 VAl AR BL R B
B TH R BRI -

Xt e A R i DR ZR G R 7 DX B 2R Ok
P IXYIP 2 FEE R E AT PP, R
INDRIP DX AE B A AN B A Sh ) 2 RE R ORGP A0 E
TR ZRRK, Rl W REE 5 KRR B
SRR X o DRIRAEEAT AW 22 REPEORY A PP A
HeFe i 225 8 B AR R X 32 B AR B AR P 550
IR ZE St . B DUORY IRy 3 (1 B SR RS X
TR SR Z, LR AEES, AR
e i T AR ARG X, HERPUE A HE
SR T AR . AR ABIRAT DX B R OR
I XEF A S  2 AEE OR P B AR B0 3 T e
M il DX 3, X AT RS R AR AL T 7 DAy R B A
RHEFRIRBMANEI S RS, YU RAETH
e BB AL IR LT X R 59 57 5%, [E Uk 2 #f
PEORS OB LU BN AZAE A R M B B T AT . )
Tt ot SEA ) 22 /0 W 22 BEAE ORI ELA — RE 1
SO, (EJFANRE B 4% o B A A AN B AR 3h W %
VORI NE . PRI EE R 5 1% AR X PG
Yokh R AR ORI IR S BRI AT O . LT
AR 22 4 AR PR3 X4 AR ) e 2R T 2R
AT R AR B R R X, (AR 2R
MErHEYRZ, AR 2RI IMESR S
TP HR IR X

4 e

(DABHFIR N T NI AR BB AT
WSa IS A BAL VA B AR TR X W 22 #E1E
RIPUME I BOAAR ATV . 1207k R ke
PE RFA PEA RS S8 20 = TR ok BALVHAR PR
DRy EEUE, FKAE B AR X N YRR SR PF
W BRI X B AL B LR S RIS R WA A o
ZRAERYIMESE

(iE =G M, BB IR T AT TR
f H AR ORI DX Fh 2 BE PR OR3P O (8 PR A B TR A0

ERIREEE . S, EFAAEA AT A2 Sh ) 2 R
DRI U8 15 208y RE 6 B 07 3t e e B AR DR 97 X 22 []
Vb LA SRR B FEE ORI E I ZE 57, B0E IR Y
PLSEFPA, B B AR ORI X B ORI B R () A i
SEPLAURAE, IFAT DO R RGP RS % . Ik
b, HWFFEEE AT LA A ] AR DR B X
Yok 2 BEPE GRS A AN R AP AR S 1. T HLfR 37 2R
MR Ji ) AR M AN R] B AR BRSO ) B R R
X, FLEFAAE AR A 3 2 REE R AN FE AR
FHAE R 25

QWL REH], W2 E % H KRR X D)
T 22 IR ORI A0 B B S vy T M R PR GRSt 2 X
PO E X AR X . FRE A B K % E AR R
PR R NI R B LR A R, s
PATRNE . AR BRI H X S 18 0 ) R i A S
EANI Bl AT 22 N TR | ST N B Ao i
AN 5 5 Rl &8 B SRR X I A 2 FE 1k
R R, ATHERE L e B P X . AL
R Ry AN Ko SRRy 4 W N B NIy 4 | 7
Moy BRTLRRIE T 5y BRRTTP T LA JR e T g
S G A RS X IR 2 BEVE GRS I (B B, T
HEFA L e P X G b BB ZR AL IR B SR Tk
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Appendix 1 The basic information of 39 nature reserves selected from North China Warm Temperate Region in this paper (Data by

2015)
http://www.biodiversity-science.net/fileup/PDF/2016350-1.pdf
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Appendix 2 The basic information of 67 nature reserves selected from Northeast China Temperate Region in this paper (Data by

2015)
http://www.biodiversity-science.net/fileup/PDF/2016350-2.pdf
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Appendix 1 The basic information of 39 nature reserves selected from North China Warm Temperate Region in this
paper (Data by 2015)
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Appendix 2 The basic information of 67 nature reserves selected from Northeast China Temperate Region in this
paper (Data by 2015)
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