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%< D PAICEWT, HHIFTEEC NPO « RT T THUK, F¥EE, HEE, FERRED
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ITHOI TR, MEE (T L TIE, FIFERRE OBRAZFMAICEY AND Z & T, iR R
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HEBREN 104 TH o7, AEPKELENAREEHESICHB L TN D ER#EL WD
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REZFIFEITAS Z T AN ON T BRREFE L 2o TN DHDIZK LT, HFRICKLTZO
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& L7z BARCREAOHIE D B, SHANORR L 72 5 HE (M) &2 ONE, BipkokitE
IZDOWNWTHD, ZNHIZE - THIND FERICES ] THHO, TRACESXK
W) THLONEELETH, Z0 2021 FFOHERNL 2012 FOMER|ZLE L H D TH D, 2012
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B OXIG & 72 2 D1E, BRRERXD L 5 72 BARLRBIORE S5 2 T, fifk L7z
I—n v XORERE R Y N —2THD [FF 2T 2000 F v U —7 ORGHI A TV
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1, 2.1 BN L D BRAROMRAFE L B4 TR, 2012 4E TSI, 130 4ELLF itk oo sk {5
& A (70€/ha/4) 1, 130 28 2 DEmtkil oAk ke & BA (50€/ha/4) ), 25 4ELLF
OFKHI DA DIRE E A (406/ha/4) | & 3 DI EINTWZH o0, 2021 Fi2iX T

16



WOLR4E &4 (95€/ha/4F) |, TMEAROLRAE L H4 (135€/ha/4F) | & 2 DIy Eni- b, #
BHIMMA b FELIoTc, BF =T RDBARDRIETIL, 2012 FIIEF Fh—TDAROREA (80
€/ha/4f) ThoTlob D, 2021 FFITIT XV MM ST, B4 h—7DARITZR L ATREMED @
BIAR, B4 h—7ORIZKEL T BN, B4 M—7OKRIIMEELRT 3 > (60cm A, 60cm
PAE, 80cm LA E) 1243 B, S 51T, JRZER, S1EER, SERBE CH LN Lo THRAIEN
T, MR 1 ARYTZY 50€0 5 220€EDME TR EINDZ L LlpoTz, Ly, FHWTIEZAL 1H
RO OHNT 12 FEOBEIHEE LTWD, 20X 512 2012 5 2021 H0> 10 4R H Tl
JEDYEN TN TND,

VNP Wald %, TRERICESI AN THDHOD, FAIZESS W] THDLHON, FER
WSS KNI, 22902 FRHHEEZ LD, 1 D36 2 138D e EMOLRGEIC ST
MoOTZINENEVIFERICEDZ L L, b9 120, TOFHVRAEYORHED D OBREE L HE
TEENEIPEVIFRERICL DD TH D, BREREZEZBRET L LHBEFEOFNDLLYLT W, B
N—=7DOARDBEEZFNCEUL, TD LI eARE EN DWEERTIIE, HPOFEORE2E LLIE
EMEEEDRBICEDREDOHENRS D00 ERT IS, WEERND ED L SV ORI
AT E WD TR 2R T RO 0T Ve R 5, Franz, K. & (2018) 1%, K& DOH)
WO HBLERAZ RS X0 b FRAROBEICE SO (EREHMOBAOREZ L ok, fl, ~F
%, MOHEEZR L) TRTEFNEYTH DL E L, 2L, Bt s U CHRIE & R o BN
BHRAGREICE SV TN Z ERMETH DL E LTV D,

—J7, TBRANCES W) X, HEICE AR LTI, #HEL->THVEL
ERRolna R NORBIEE 2T A 72 ol Z LI T 2B EAME L LT Hhbid, 207
W, BEENESTHY, Z< OAREELTIIZO L) LM Thh T\ s LR S
%o VNP Wald IZBWTH, 2.1 HAFEFICK DB/ROMRAF L FHAERL 2.2 B —"—D4& QMO
2, 2.3 FIHOKEE, 2.7 fSHKROREZR EIX2 ST 5, THRAICESS W) 1%, A
KRR 2 OB E O 2R T A BT 47 b RoTW0DHEEZLN, ZOD
ZENRAY v hERD, —HT, Franz, K. 5 (2018) I, HREHELOKIhOATRENEZ mD %
ToOITIE, MkfetE, ZedktE, AT, EREERENEEE LT, ZOTONTETIE, BHKITE
BT 2 BARRE Y — R CKT 2 2 F ENTWD, LirL, F—ARET ¢
(RAV28R) T, Kb ®mENE, EEOXEIC L DIARSIBINE H, AR OB
2RI a2 I R— L TWRWZ EME o2& LTS,

UbEDZ Enn, NA VU NOBRMRITHT 5 BIRREZIHE ISV TIE, THERICESL
K] & TRANCESLS K OBENLOT 7a—F RN SN TnD LHfE a5, 2012
FEOHFEN 2021 FFIZWE SN, KEBEEFED> TWaWnWb oo, Bk, Bk ikEes
BOMIIEN A BND, 2D DWEIXENEINLDKEEM O IO DI M EHER S D, &
ENMED XS RBLETITONIZDN, ZORRICEH IR AN ED X S ITKBE I TWND D)
22N, BIFHEZ 5 <D TEEZEHAL NI LIz,

17



F—1 ATV INOBRMRD HIRRHEZHIE (2012 4, 2021 4F) OBhRRISRO g

2012 AR 2021 HERR

2.1 BiEMOIRAFE L 1ET 2.1 BAET T X 2 BAORAE & HE

2. 1.1 BAZEMRD O B~ DRI 2 LD D & 2. 1.1 BAZEMRD O B~ DRI 2 LD D &
L L

2.1.2 FTEEADKRE LT Bk 2.1.2 FEMEADRE

2.2 B —N—0D4 B HOE4 2.2 BE—NR—0DHEBHOMREAE

2.3 FIH o e 2.3 FIH ol

2.3.1 5227 HOKE 2.3.1 BERLFIHAOKEE

2.3.2 BMAHOZELBEFIZLAHSL N 2.3.2 BMAHOZEELBEFIZLAHSL N
MRoHEE DORESE MROTAEE DIEEE

2.4 EmAREEVE DfERF

2.5 WEHBEOZEEREF N—T D= DD
AR, thAUAR, B D WS O MERF

2.4 B b =T D7 DOEADRTE 2.6 B4 h—7 DDA

2.6.1 B4 h—7D7=bDRIA, e
A M =T ORIR & 72 D ATREME DS DR D
R4

2.6.2 B F =T D7 DOBIARDHE

2.5 FEuARDORFER 2.7 FEuAR DR

%EF) Richtlinien tiber Zuwendungen nach dem Bayerischen Vertragsnaturschutzprogramm
Wald  (VNPWaldR 2012), Richtlinie tber Zuwendungen nach dem Bayerischen
Vertragsnaturschutzprogramm Wald (VNPWaldR 2021) L ©

5| F>CHk

Franz, K. et al. (2018) Perspektiven fiir den Vertragsnaturschutz, AFZ-DerWald21/2018 : 30-33
Guthler, W. et al. (2005) Vertragsnaturschutz im Wald Bundesweite Bestandsaufnahme und Auswertung,
BfN Schriften 146 : 179

Naeem, S. et al. (2015)Get the science right when paying for nature’ s services, Science 347 (6227) :
1206-1207

Bayerisches Staatsministerium ftir Umwelt und Verbraucherschutz ( 2021 ) Bayerisches
Vertragsnaturschutzprogramm Wald (VNP WALD)

https://www. stmuv. bayern. de/themen/naturschutz/naturschutzfoerderung/vertragsnaturschutzprogra

mm_wald/ (20214F 4 A 14 H)

GEES - 8 BA  horijas@affrc. go. jp)

18



JE VXN O REBAEOIFRERICEY 5 FHRIHEE
—E AR O LDHREREZAVN-REBHALER XD 5347 —

OmEEM (RKKRRE)

[ZLC&HIZ

=RV A VFEOREBEIIFEAEROERTHY (G 1. IFRBEE SO
5 AEFALC R EE UL DS BORANHEE STV D (BAOKPER, 2021) , FeASENTELEGHI & %
NOFEEAEALTEY ., FFHEBRIIA—T T 7 2ATHDH, LL, BAAFIEIC L DEL#E
&P, Wb D aE L ADEBR VST EEFNTHE S TWn, TOERE LT, BAE
SEROBETEMEME T L, BRI LizE s Z e 8B 2 5508, B (2008) XA S DE
B OMIR D RSN A 1T K 2 ELE A LT, IR WORBEZ 3% LT b &
L. MEEHROEFREHEMARTHIMARIC LD EEEIROFH « FH) L \Woglmnba
T2 RBSELE O RREM R L (FE2),

aF 2 AT A MO B, IR S Vo IEE B A B 50 L LTS H R
SNTWVDLN BAERBRERG L L 28 2 X5atysr i Bk o & (2008) oAl X H B (2014)
DHTHY, WROERITIZ L,

SO R ENS | ARSI AL OO ERER B FiF. 2 RBOBLE)D
T EOLERAVRFFHE B Z M L, B 1% Difsim DUkt 2 197, ARG EIR A TR IR &
NTEEaE L AMOERBEEAT 2 Z EAMRRUE, BOBEOFMEBIZ DWW TH 2 A
DG OIS ATREMER B 5,

IHTOBE L LT, E. AR b a AOEGFREEEZ V5 (Ostrom, 1990), A A b & ATt A4 [E
OBEWFHFIAE B HIC L DEREHOFER NG, TF L RO E LT 8 DOREHRE A )7
WHNCEH L7z, A2 br AHE LML TS L9, REHERE 207 3 3ba ER e B RE
MIRNDT TN, 2 XFRIC B W CTHERAYIZEE SN B MH A CTH 0 | FeE D
HHGR ARG L L2 2 ZimBGEcB O CHERA SN TE 72 1%, 2014 : )7, 2020 : =
2, 2000) ,

Hik

FAERHALES (AR, AR, LX) OFFH. BFROFEREIZOWT, REMNMAZOEE, 4
1A HE &9 5 IS (LT OMAS A O2RB IOEE — RSB~ & I v i (2021
T A) #EM L7z, £, MRNIGEROSCRHASSB~OME MY itz 3E L7, 7
B, KFEOMEZIIHLEADEETHY (2016 4F 11 H~2021 4 11 HBULE) | AHEIZITHH
SR GBS T HBMETHIEAREGA TN D, ERE IR0 528, YHTlEX
MR DY) 2P OMIR Y 2 H L, BRERE ORI 2 B & L7 al
T (PERS L) 2 A AN H-S TS, 2O XD R HAS ZH0 & L2 BERETROIL
B L OBERIT2EAS TR OGNS,

BREEE
LUFICEGHREL D b I OfE R 2R L (R—1), EHNSHE R e MR 2 A1

19



K—1 AR LOaE s ARG & G T AL OFFHE BLO Fhis
ARANOLORETRE RETIALEOITHERE
LS | BIROBRRI L OGENFIA TE 20035008 | IEHIE LI 7 2, MK ~DA
Th s, RULFTRE7Z S, IHEBIICHERF ST & 7ok
DA EEAT N T S AC 2 DT K AV 3 T &S
. MRS BOANHETE 5,
2. A | BIRORM L —/V & A —/1, IS | FET 21305 O BRSO L 72 5
i3 WAL TS, BREDORBEZ T 5, BRI E~DERE %
IR TON D, BYORIIHR LI
Bb o3, HE oM &I, END, £
7=, MU ORDUE T — AR RESH T
W5,
3.8 | MREIRHERHA~BERERBSES Z L0 | MO LMMEK L ORSICTEEEICE -
ks, THFEEOTEERICEET LI b, L—ril
SNWTEE LA DN,
4. F = | BROFFRESLERFIAE OBRAERS | HAFEcE=4 1 v 7p¥MTbh b, BEE#
42U v | nTna, B IPIEE R - BRI L D KEREEAR -
7 A L DB ThR D,
5. BERE | L— EROKE SR USRS | BEMEREE IS, SRBICEA & GERE
k| 5. BNl ana,
6. I | ARG E TR, TNEMLT DK R | N T TARARE, LHEHASESCHEED
N A B =X LBGFET D, T LEWIThiLD, /. MBIICTHT
TIVELED 7 D FARHI 72 R BT HND
7.8 | BEFIRENEIERE 2 T AR FIE | SGEMASNOL—VIIHASBEBREHIC K 5
WL o THEPINZ, THREIND,
8. AU | & R L~ UL THINRZAT O FIIRBEIET 5, | FIITHAS oK A ARA S 72 E OIS
T itk & AT HEEDOEIRE BN R S D,
R« FHARE A &0 R

DS EOFFFAEE TIE, P, IR TR B BB LT O 2 LA HR D25, Yt TIEE

HIS A R &

(ZHBIR D HERF S, 11 A ~2 A ORI T TE 2 (7 3),

1990 B =R DA A I HBEEINT DI O THEA ) 6 I (3~10 A) 1ZFF
AT D BEE DS S, EHAS M OFE LA WIT & - TR U 2 51T U 73l KO E S
7o (=1, 2018 4RI o & FF rHEMHE DS 45 SR 1T G- S, S A IR A
ZRBOMBEDIT L A ENRESERMAZ OB FEXIMNIC BT DFFAHfE L o7z (1. BiF).
7 — T HPEF VT IEY O ARBEBRIC K2 i AR A s A O THEICHBL S, BT
FERAAT O B 1T ERIDIS T AP HIEe 255 (2. @ath) ., HMRNZIIMASEICE D

20



AP IS EE T 2 B0 Phbo—UIC B L CE R Th S (3. 20, B 21X,
LB TIXZE~DEENS, KRB LICE > TE—2D L REHLV—ABHEER TN D
I TRAEID | &IN5 O A BRI OMER B I TON D, Fo. FHERE B R
FEE ., BRICK DKENC L » TEMOEERORIE., L—/L O T TN 5130, LR
DERSCMOIFHEIC L > TERIMTOND 4. T=X V7)), EELRFICOWTILEERE,
BNEIZ K> CIROBESITS C2EAIBR D, (5. BFERIHIFR) o

FRIE D ORARICET 2 77003 1 7 AIC 1 [BfTh D XHASEMOSAEI X - Ttk
ENDIEN, ERORBICT T T IVOREBERICONTPHANCH RN THND (6. ),
MHIZE T DIHESC L — VIR IS L > TIRESND (7. HIR), Fl2X, BEE ETIHE
DOZEFII LT EFE OFF I ARE L SNHB, £F—2 DL I ICYHX TIX T 7 VEREOT-D
WCEME~THATAE O 2RO TEY HENRAV—AAED ZITH5HERIZH L CWD, £72,
KEHWAEEDO EO L~V T, BEFHAS, REABRESBPFEL, TnEhL—ED 21T
STW5 (8. ANnL+M),

I],ﬁﬁAA@%ﬁEﬁ

#£-2 WEREADOEMVM—1
cRU Y IERXEOHEHE R
7~ ERARERG LIS, BRI ~oR T RER T H L
- RO BT A B OFF 2 s 2 &
- REBOEVREED Z &
- BHOMGZ T CTREZRKTHZ &
H BRI & D SRR

s e A XD B

BHyIc

K—1IR LIS IC, HIROSTIMA R ZH L E LIFHEBIZIZ, A A Mr AR L=
U AOFHEERICET 2 8 DORF T X T AWM T AR ED - TE Y | LHiDsF
WEHIT o ARmOBERICHYRREEG T L S 25, AR hu @B L BB/ 1
DWTHTHD &, IBEEBZRIFFOMIR D 23FF AT DO NI L - TEERITH EL S 1>
bHbHEBZLND,

KFEETH < EFTRBOWME H TRV, HITTHA R ZHWF L 45 il o 8 A4 B EL D F)
. BB WS TR AES TR OGNS, Y BT 25 E B O FEI X2 E I /L TR
b DTV, 2R LEBEOFFHEBIZOWTER, 352 L3RS E XD
o,

b=

1) BAREIT, BRSO EOWBERMMEZ A 5721 T < FHERE L ToffifE 24
3% (Nigel, 2009),

2) JLARMRISIE TR o DRI & FREI 2D H5 C TAE — E RPN AR IR R A S [R] Tl &

21



ATV, 20 BT Z2 RIS O LRI FZEE IS L T DM MASEIT N A B i, 1895 4RI
MEFEFFIL) & U CIEMICHIE (L S v7e (BREFTT, 1969: HHJR, 1971) . 1932 FFFFIESUERE
WZREIE STz, BEAF O ILFEFFRH O B 358D b vz, Fe OILFEIFFHH 1987 FI2H
FaAThlnolzfod, HEFFHMIZER L7 (5, 2008),
3) YHIOEFER~OMEIY A (202144 A 3 H) 12X 25 &, 541 BIREOHEE CE
BIIANT VTR E DR AT L LD L L TCWADEHET A0, FHHESH D L) ICER
THEOZLETHD,

5| FAX AR

E. Ostrom (1990) Governing the Commons, Cambridge University Press.

FRFBR (2014) AATRIBEER L o0 X5 B4 A b a A0 E2 O TIEE5E, Mk

3, 55(1), 45-72.

AR (2020) HARDARKERY RS M 2 E BRI 2 1A TRl 2 —A4 A k= L Of%EHRE

DRI S—, NARETTHIR [KPEUCE & famoAsk] prie, EEHEAER, 63-80.

=5 (2000) BIIG « RIEBNC IS T 2 MUl AL RA (282 X) ORI AR I HEER T

RIF X AT (L2 512 L C—, ZRARIFIE, 72, 35-44.

R (1971) FLE X HIEAIR O 720 OWEHICBET 2878, BRET B AR RER.

Nigel Leader Williams (2009) Conservation and Hunting: Friends or Foes? , In: Barney

Dickson, John Hutton, and William M. Adams eds. Recreational Hunting, Conservation and

Rural Livelihoods, Willy Blackwell, 25-38.

JEMOKPES (2021) 8 SERD 2 v = FIIH 232 Falr ORBL (5Fn 3 4 11 ARR)

(https://www.maff.go.jp/j/mousin/gibier/suishin.html, 2021 4 11 H 3 HEIE)

MEFIT (1969) BEMTE D & D7, AREFILF S

HHPEE (2008) ~Z XORHHE U I O, BERTRE [HARD 2E - XEAR] i, AHEE

J&, 31-49.

EAETEZ (2008) TFFMOY] OFama 8- T BHIFTAICE Hbivien T35 FEIRF] &SP
AIREME, HEFFSE, 81(12), 291-322.

R
BE B AEIC ST T2 W TR E O 07 2 ([RGB U BT 5, ARBFZEIE 2021 4EEE4E)11H)
FedhRk [ R & il & 2 Ml B A E LS AT o) I K DR TH D,

HEEMH (koga. tatsuya. 25u@st. kyoto-u. ac. jp)

22


https://www.maff.go.jp/j/nousin/gibier/suishin.html
mailto:koga.tatsuya.25u@st.kyoto-u.ac.jp

BREREFABEMOBEERZEN o & 5 LD & MIERIE AT RETE

OXEHE (FLORZS%IB) - NtE—B (BIRKE)

[FC&HIZ

HEHT L, 7O~V ERAMZ &G L2 UL P TR L, & 61, IkiC X aHERD
Y=Y s FRwYORBERL W, T YEROER BITONTZ, L, WL T I~
VEREE T, T~V ORI KRE R BAELTND,

ORI RERDOE, T A~V EROFADBMEY | R L TWD T I~ SRHLO M E S8 5 R
WZOWTHRHEITH) 22BN ET 5, £7°, MGG & 20RO AR E L
{EHAFICIER LCT A~ Y MBS L L2 2 Mistd 5, & LT, 70~ Y Mo kiR S U3
BIARICHRHL L T W 2ia . HOMEEB et 2 Ratd 2 2 s 2 AL 35,

HEAE

T = MR OME R G R 2 RRT B 72012, T h <Y ROBER(L O FE & Ml AR R
EZORAEMOMARERICER LT T 5, WRIZ, 7T~ Yo v 7 Apf A pE & LT
DAREMEERGTT D720, T h~ Y ZIRERMAE U TEH L TV 25E OME £ Al fedk i
W 5,

R

[. RRGEWARER DRI 5 % 7 52
1. HEHEIC K D BRGSO 2L & L 7 JREL R

KHIZ XD A TRELII#ERDO Y <~ « N R~V EREFHATE e leolz, VTR
ELTCT I~V ERMAEAREALSEFE G2 ENSZ2L OT7 H~YERZNE L, THO
B bIThNT, 7h~YEROFA L FRCT I~ YR BIThN TR Y | BREEZ VTS5
IGEM e EDIE & > TR EH TV,

Fio, ZOEIET =Y M ORI Tl < IR/ OV T EEME S AR & IR A B L
FREOHEFKE LTI B EN TV, RO B ML L 2 A EEAHSHEL TR IT, 2
NETHRMKE L ToO®EEZ 52 DT RERBARICR L OOV T REIO TR & LTk
HEMF LI b D ThH T, ZIVE T, IAFEREIRAH > TO I FEERE 2 A 3 R4 5
TERRF AR NVICEEWZ D 2 L CIREBMOTELZ WA I, V7 FEEFE LTHIA
TELREAEZ L ENEEIN TV, ZOZE(LEZBEL T, LT REIOFERO - REA
BRI sZ EnARSNT,

JRIERA O L TR RIZHEAL L FRoA RSN T E TR MBIV EN TV, EFRMO
71 YR KP 22 DBAN X o0 T & 7e )  KREDJRIER SV 7 INLE L CTAPERREIC /e o 7,
OV T DOREAFE L FEHER O I3ER TR ANvbiv, £ < OEFAMEIEA
INDHZ LT ol WAVTEETHEDON D INEMEROREITIEIML TWholo, AT TREHE L
T ORI AT K & 2B % Bedz L7z O I RERIC B T 2 SO AR S Lo
JRBERTEIR Cdo o 7o, ILREMBNC I T 2 EREROE E 0 IX, T RAKRTE L2, 2D,
E A M & CTHRABETRECR 72 EVE D AN S D FEICHEIN L Tz, Las L, 2 ORI B

23



HFEO TR THRERM L 7o o> TV D DIT TR < REREIRGE X025 70 & O RKIRE Hr
HLATHhI Tz,
2. HIRRIZEBITHEE

AR WA D IRFERT G IRA L 72 7o & UERITRI T~ 2 RER DAEFERSE D% O BeA IR IR D A FE 7R
EH < MMBBEACEEFNH I TWe, L L, REEHRFH GBS RS OBURIC X 2 28
BRI W T ORI FiEZ 2 b S8, BUETIE SV T HMRANRFEERE 2> TS, £ L
T2V THITERBEOI KO EZLRHETH O | IRBEBFIH Z R L LT RARE TR O R &
Tpo TV A,

JRBERFEIR D L 75 F| st 2 K S B 2 20 73 T35 00 BAR IR0 [ 5 ~ sk H 1
HRRTHI2N AT O Tz, TN L=oi3i% Th o | IUB L Fo A L7 8
OO TN Uz, (UG SV IV T2 8 7 h~ Y EROFAZ RIAATE T 5 5,
ZD, BIRETIXT I~ OERNE ATh T, 70~ Y iR aIEk %2 2 < &
B, VTt & BRI L T E O ZF I T OV T\, SIUER AT o TV DI,
WG SV 7" & BAR VT & AR & -GS & BE AR L7 D 5 4 Th D, ALK & -
A LG & B AR L 7 I P E R G 1 T35 3 A o0 T35 Cff 5 JRAR 2 iR 35 72912
A RO LR/ EMR 2 FERAY 2T > Tz,

IREERE SV T AEFEOBNE TR 0D H Y . BA UL T K THITLIER KP % 1952 2 A0
HAEEL TV, £ LT, 1953 FICEFREERHF LG THARIO N I v A S OB
DEAEE - TUARE, 1957 I H AR L 7K1 T TEA I 4L, 1960 4RI LGSV 7 A8 E 135108
A,

0. FIHEAN A RIRE IR 5 2 7o
1. = VEFEARICRIT 5 EARDRHE

7SIV FACEAR O AT SV T ROEIZ BT DB OB~ O BER 2D 7 <5 Z 2T PIL
<Y DIAMC b JRIERCM O S EER ORI AN EA T -T2, F oy 7ORIH G 39, 1960 F44F
MHREICHASND LS oTz, 1960 HFRUTIT~ Y OEMEFEN ©— 27 Zifb b Ligsd
LRI T BT,

2. PEREMOW D L BFEEHEG O R

% O HAMREZ, 7 AV DD OKY HigAIZ LD AFHORBLKRELOEITIZE D
J XMW T 72 EORBEEZITAX - b/ FOBEHRERITHD LTWhotz, —JF, AR
D IERREFEIC 5 8 D EAIL 1970 R ZJEIC LT ER LT o7z,

3. 2L TS AR O il SE B R REME

HEHG BT D~ Y & IRERM O VTR E L TOTREOELZMHR LTz, TORE.
BUETIE VT REEE L TOTREN D72 g o fo~ Y MM TR LTV 2 FIEEMER B > 72,
Z T, = Y IERHOMIE RTEMEIC D TE X D72 DIT, BED VTR L CEb 5 A2
MED LD R THEER SN TV DD EHERT 5,

BAED VTR T » TIREHE AEE L TV DML, BIEEZSE LN 14 F > 7 THOFHET
160 mi/ha ThH o7z, £z, EHTE 2FEADE/NERIL 5~10em TH Y | HWRFWEREIT 10
~50cm DM EERH 7=, B/NERIZRT LAA—H —THE TEHEENEEL TR, H
RTVWERTTF v X—DRAAPEEL CWe, TEMGOF v 7T THEDNLD T v /3—0D
PN DT EcR 60cm A b % < ST,

24



BAE, BIRRAO~ BRI 9~13 RS0, ~ Y ORIERHIBTH 5 35 FEil &~
W YERRHIC 3N T, S AN E A TUWFUTELLE 2~5 [fklICiE L TV 5, 2~5 ik O JLERBI KT H
MUE, BIRROBEEERE CIILEB OGEEREN 40~113 mi/ha [ZET D,

ER

BARETROF NN T, BRI EIRORIZE L (HER O ERAVE) (T3 L& 5 &FIH
BN ZBAb L S 25 Z LN TE D, Z O BIRMERICHE T -~ Y SR bIThbh T,
~ VIR, SNGEZR E DTG THED AL, IUEMRDHE TH b BIRE CIREkEEE LT~
PIEEN TV, D%, KP iESE & UTURE, REB V7R E LTREL THATE
L8910 v VEFROBEBEMENMET Uiz, A IREMPFIAATREIC 2 o722 & T, EHFELE
BA ORI X 2 R 2 B9 & LRl EMREORI A & W o i & RERFEHIC L DA
BEBMFHO 2 SOKRE RN AE U, 7V 7 FEHEER I 3\ Tl o G TR I A ZER &
YV EROMRE WO REIZHE S Z IR, Lol v IE VTR LB A K
ST Z ETHREN DR ZVFHIND Z L fha ERTND,

BIFEDHIRN D70 7p oo 2 L 1X, EERBEBM O SV T & L TORB LRI —7.
AT v S EHFTHI LI blrolo, £ LT, EEEHBS TICE L EREM ORI &3 L
THEY., AMAH2EL Yy Fva v 7 R EORBEZZ T CHRKMEZHNEEL 2 &N T
PN D, o T, ARHHENSHEICHEM LW b KM OMEEICRIER S v | 15ER - i)
IR IZI N T, SCHISRAFIC R E 220 D 5 RIREIR & L CORMEZET 2 X 5 i~
fbTaZemRkdDENTNEEEZBND,

SEHIGRAF A AR T D KD BN AEATE, AT v 7L OGS NICENIZEHET v TRE
OFHEZIMNTE 2 L 52T, ~ 7 OIEMH $ SohE 53 3 2 A O il i L AT REME S & 5
DOTIER VWM EEZ BN,

(GE#RSE - K&  otsuhiro49@gmail. com)

25



Ecological environment protection and restoration of Qilian Mountain National Park
— a case study of Qilian County, Qinghai Province, China —

O® X (MK - M HERIZE)

Introduction

Qilian Mountain National Park is in the northwest of China. It is an essential part of China's nature
reserves, rich in animal and plant resources and various soil samples, and the ecosystem is complex and
fragile. Yet, at the same time, it is also a natural barrier to the northwest desertand a key ecological security
defense line in the northwest of China.

The United States is the first country in the world to set up national parks. In hundreds of years, after
six stages of development: germination, formation, evolution, stagnation, ecological protection, and
education expansion cooperation, it has finally formed a national park system including 20 categories,
including national parks, historical parks, memorial sites, reserves, wilderness, and scenic rivers and

seashores. (Yang,2001).
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Graph 1. Geographical location of Qilian County
The construction and protection of national parks in China started late. This study selects Qilian
County in the north of Qilian Mountain National Park as the research destination, expounds on the
significance of ecological protection of Qilian Mountain National Park. Analyzes the current situation and
existing problems of environmental management of Qilian Mountain National Park, and finally puts
forward specific countermeasures for its problems. Finally provides some suggestions for the ecologically

sustainable development of Qilian Mountain National Park.

Research contents and methods
Using literature analysis and remote sensing images to analyze the current situation of ecological
environmentin Qilian County.

This study uses 30 m high-resolution DEM data of Qilian county from geospatial data cloud website
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( http://www.gscloud.cn/ ) ,the DEMmap of Qiliancounty is obtained through image mosaic, projection

transformation and clipping on the Arc GIS platform.
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Graph 2. DEM map of Qilian County

Researchresults and investigation

The study area has a sizeablerelative altitude difference and complex landform. As an alpine grassland
ecosystem, itbelongs to an ecologically fragile area. The spatial distribution of forest resourcesin the Heihe
River Basin is small and uneven, resulting in the weak ability of forest water storage and sand fixation.
Furthermore, the ecological environment is worse due to climate reasons such as rising global temperature
and less precipitation. In addition, people's awareness of environmental protection is weak; grassland
overgrazing, and forest deforestation accelerate ecological environment deterioration, which restricts the
local economic and social development. At present, Qilian County mainly has the following ecological
problems:

Snow line moving up and glacierretreating: the greenhouse effect of global warming is particularly
obvious in Qilian Mountains. Relevant scholars have found that global warming has significantly impacted
the middle section of Qilian Mountain in the past 50 years. The rise of temperature leads to the rise of snow
line elevation (Zhao,2015), the reduction and retreat of glacier reserves (Li,2017), the speed of glacier
shrinkage shows signs of acceleration (Yang,2007). Furthermore, the increase of local precipitation cannot
make up for the material loss of glaciers (Huai, 2014).

Grassland degradation: Grassland in Qilian County is mainly distributed at the top of low mountains
and hills,and someofthemhave been reclaimed as farmland. Due to global warming and drying, ecological
problems, such as the harm ofpika, the plague of locusts, and the spread of poisonous weeds. Coupled with
the severe phenomenon of overload grazing, the ecological situation of Qilian grassland is not optimistic.
The natural grassland is degraded in a large area, the proportion of edible forages is reduced, and the
grassland productivity is reduced. Data show that the yield of natural grassland in Qilian County has
decreased from 4875 kg/hm? in the early 1960s to 2370 kg / hm?. Now, a decrease 0f51.4% (Dong, 2007).

Soil loss and land desertification: the unique geographical location and environmental conditions
determine that Qilian County is vulnerable to severe soil wind erosion, water erosion, and freeze-thaw
erosion. The spatial distribution of forest resources in the Heihe River Basin is small and uneven. The

capacity of forest water storage and sand fixation is weak, and some areas are affected by human activities
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(overgrazing, massive exploitation of mineral resources, and artificial destruction of vegetation). In addition,
grassland degradation and nude black soil beach lead to increasingly severe soil and water loss in Qilian
County.

Decrease in the number of wild animals: since the 1970s, due to the massive hunting and wanton
destruction of human beings, the habitat of wild animals has been shrinking, and the living environment
seriously threatened. As a result, the number of rare wild animals such as white-lipped deer, red deer, musk
deer, snow leopard, bison, and snow chicken has shown an apparent downward trend.

Genetic diversity threat: Second, species diversity is shrinking. Taking the source of the Sanhe River
in Qilian County as an example, the threatened biological species in this area account for 15% ~ 20% of
the total species, which is five percent higher than the world average (Ren, 2010). Third, ecosystem
diversity is also a threat due to the fragmentation of wildlife habitats.

The importance index of the biodiversity conservation function calculates by resampling the
fourfactors of the slope, precipitation, air temperature, and altitude in the Qilian Mountain area on the
ArcGIS platform. The importance index was reclassified into three levels by using the natural breakpoint

method.
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Graph.3 Evaluation results of biodiversity
Through the analysis of ArcGIS and remote sensing images, the water conservation service area is
1063. Km?, the biodiversity service area is 727km?, the water, and soil conservation service area is 1536
km?, the water, and soil loss-sensitive area is 2500 km?, and the land desertification sensitive area is 2566
km?., It is mainly distributed in bare soil wasteland with high altitudes, steep slopes, and forest-covered

areas in Qilian.

Countermeasures for protecting ecological resources in Qilian Mountain National Park

Strengthen forestrymanagement and forestry law enforcement and themonitoringand control of forest
diseases and pests. Establish the management measures of fire sources and kindling’s and eliminate natural
disasters such as fire. Increase the supervision measures of forest land to achieve timely and effective
protection and control; The competent forestry authorities need to strengthen the ecological management,
and the problems found must be dealt with seriously.2. Rational development of tourism industry.

Tourism has undoubtedly promoted the economic growth of the Qilian Mountain area, but if there is
no restriction on tourism, it will cause severe damage to the reserve. At present, there are many laws and
regulations to restrict and restrict Qilian Mountain tourism developers. However, due to the lack and
incompleteness ofthe regulatory system, the policies and regulations cannot be implemented. Therefore, in

practical work, we should pay attention to the supervision of tourism developers.
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Applied technology irrigation

Inmanaging returning farmland to forest andartificial forestin Qilian Mountain Nature R eserve, water
conservation should be implemented according to the actual situation. Advanced irrigation technologies
such as drip irrigation and sprinkler irrigation should be adopted to save water to the greatest extent.
Furthermore, on the premise of ensuring the expected growth of plants, water resources should be avoided.
Instead, Qilian Mountain and water resources should be used to the greatest extent, which is beneficial to
protecting the ecological environment and restoring vegetation. Regulating the Qilian Mountain ecosystem
plays an important role, but it also plays an essential role in avoiding desertification and soil drought.

Due to the limitation of research conditions and paper length, the research method is relatively simple
and cannot fully display more than 20 GIS and remote sensing images. In the future research, the evaluation
of Qilian Mountain Glacier and frozen soil protection will also be considered, and the environmental
capacity of the National Park will be calculated and predicted to make the coordinated development of

Qilian Mountain National Park's economy and ecological environment
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