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Technical framework for ecological security control in lakes and reservoirs
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Abstract. With a view to the lack of comprehensive control technology for ecological security( ES) of lakes and reservoirs, also for
supporting and ensuring their ecological security, the concept, characteristics and technical requirements for ecological security
control (ESC) were firstly analyzed. Meanwhile, ESC technical framework ( T-PIRLEP) was studied and proposed. Technical
points for main elements of the framework were also presented to approach ESC. According to the results of this study, it is consid-
ered that ES of lakes and reservoirs is controllable and the main objectives of ESC are to maintain the safety of eco-environment and
eco-service in lakes and reservoirs with the endpoint of human safety. ESC has features like comprehensive, function-oriented, type
diversity, spatial dynamics and uncertainty. In the T-PIRLEP framework, target of ensuring ecological security (T) is regarded as
the core element and the ecological carrying capacity is considered as an important constraint. In view of the coupled inter-reaction
of different affecting elements of ES, such as population growth, industry development, resource utilization, pollution emissions,
ecological protection and policy management, 6 kinds of regulating and control measures including population regulation (P), in-
dustry regulation (I), resources use regulation (R), load control (L), ecological regulation (E) and policy regulation (P) are
finally suggested to realize the ESC for lakes and reservoirs. The research indicates that targeting specifically on different control
types should be carried out to guide the whole regulation process. Mutual feedbacks among control target, regulation measures, and
target reachability analysis should be highlighted, and the convergence between ES assessment and control should be strengthened

in the regulation research.

« EGKMETS g 7 5 A PR R T TR H (201272X07503-002 ) | [ 5K B Al A 5E & iR <9737 I H
(2012CB417004 ) 4= [ T 57 i) o A 25 4 A ROPFAl £ 150 H (2008 — 2010 4F) A WE Bl 2013 —05 — 07 Wik ;
2013 —09 —28 YIEEHR. FBPIHE(1963 ~) , 5, 1#+ , #5751 ; E-mail : zhengbh @ craes. org. cn.



170 J. Lake Sci. (36 #3),2014,26(2)

Keywords ; Lake; reservoir; ecological security control ; T-PIRLEP technical framework ; regulation measure

WIARUK PSRRI ) AR X, B (oK EE ol 5oL By 55 Z R D Be , 768 I H R A A
T DX 25 285 % R P S ER A g — A R B T A 22 R S R R 12 A
oA BN FEL R I B AR, AUSR T KRR BN K T A L ) K A A PR AR 1 R R J7 1], 1990s
VISR, W 15 e HER AR SR 3 AT V035 s IR, I 7K 22 & 8 Rk S R B H 25 i, R AR SR 4
VL S 32 BN TR TR > MR M, [ D 3 T B A 28 5 AT A 2R3 T 4 6 B4 A
KT HATHE ZTRE . FIRBTTEAR WA A i fioh K 80 P 2 25 22 42 8 I — Uk, (E N B R R T, ) e 3
MBS AR G 22 W5 B 2 B AV BILEE A G/ 5 AP 282 UK, ) T e — B0 B 38 ) SR 42 0T
FEIE 2 (WP AL A5 R IR 7 W R AR A R R T G R I ST e A s MBI ST 42 1, &
PV FE R K AR AR SRR FE A AN 227 5 R - 140 SR AR IR T80 R K R 2 2528 4 1 #41 FE IR S M A R 0
e MM TR AR Tk

92 A 7522 2 R4 (ecological security control for lakes and reservoirs ) & {7 f i 72 A= 25 28 4 1) e i 442
JESCHE R SE I AR S A PN A RURAE. ARk, B GBS S OR A S 20 2R it 14 4 [ o I
AL TR RV AE R I KT R A SR £ U W 2 A 5 2 A R RFF R ok T H %
AL AEFH TR IRTE BIR L IUT R T W e AL S R ER TS, RN A A 5% AR
W 7 5 4 i) B AR 7 ) ORI R AN A A5 IR BE O & 0 —— W0 A S IR AR P S0t 5 R 5 4R ) @, #E 9
AR Je 30 A~ R AP AR AR PR B AR B v 45 LA SE BRI W98 A6 DT R s R R 48 L I P % 52 1 o 8 il
b, BRI A S A R T K, A6 IR T A A A N TR K77l R S R TR A O —
BEMERZME SR, @M R SR 2 BORRESE I X HE SR B AR S 1T 43 BT iR

1 MEESRERERSHEN

1P A 245 A F A A TR e T 80 P 2 A5 22 A VR P I 8 R . A 2522 4 (A0 /& e [ B B FE 43 BT RO
JIT (TASA) T 1989 41 WA 1. 1990s [ P P46 it A 2522 40 9F BRI SR R BEHISE TR AT, Busk H A AE 75
T4 B M TEGE— IR (B A SR B AT, FEOCEO o LALE 75 3R 5 28 5 19 22 A A0 LU 4 15 1
ZA R A RGO RE e R MR T R R T A A AR R A T S A
AR5 e 4.

TR R A 7522 4 I A AR B R I, A0 1] T LA SR 20 0 1 22 A . 3 P 5 22 4wl o U
AR LA 7R TR A 380 P A 25 R G Ak T AR 25 T 1 06 2 2 KUK, 2 25 R G5 IR 45 D il L e LT 1
HEAS RG34 AT SR i A 25 D T a2 IR 45 1 I i e i . MR B R AN B R, 7 Hh
— AU ERARET AT S RIRIT R, AHANE SRR R4

TEWFIEINTT AR 2522 2 Rt VA 8 (0 T, (EL O B8 6 o A T I ok 14 190 2 A 25 2 4 R R 5% W 7 9
P K B AR RO T DR 2 S ) A ) O o e 90 A A 252 A VR A i S e o 3 A P A
ABEARI , LA A 252 A VR EVRR N S 16 ot B 0 P 7K A 2522 4 0 8 R T A B A i 7. R %2
SBRIRAS AN X, T LR BCHE R LA A%, A8 006 sl A Bk 2 2 BRI , 00388 W91 1 2 25 R G o . (R4 A 2
A YD F T NS B B A A KU A R R AT AR, TS AR R B YERAT R Z 0 AT R
Jrak.

RO SEHR IR A AR G AR A VR Z A A LI R . T2 B A A e B AR A 2R A WL
IRy A SR AN AT B T2 WA 2522 R A7 T 9 IR R, 58 sl i T R 7S R G2 AR IR B A 1k
T, BEAS R S A 25 A B VLT A0 BRI RE R ST A 2 A VA ) 5 A 5 7 A S A

@ IR AT B 7R A A A PR SR G R BOR TR . BRBE RIS ,2009.
@  REPEREENITBE. R A S IR R LI —— I AR SRR AR S T S S P . SRR
2012.




HAAEE M EAE S EARBERARERIR 171
RO RSPl bl [, 3T A2 25 20 A VPAG R s VR 4 JEL I B A R B A, AR FC L St S A0 11 Ui R 42 42 it %) T
RS PRAR.

2 MEEASLZERAEBERFEAREX

A IR T 28 A 25 R GE R A A 25 R B SR AT, WA 25 e P R 233 Tk T RE e i k26
Y22 S S TR ootk AN s BSR4 AR S I 95 20 b R

SRR SR T LU ke
O EEE LG EYE. MRS RGN GEA R IRE RS 78 R G M E LUK bt 19 26 ) IX

X)) B B it 25 (200 EUR PREE \BORAF A 2 2030 (e 23 (MU B A s i A, 28 RO TR
WATBUATE. RGNS M EZ A AR A0, BAT ) BEARAANE S8 AR RS R 45 R GE -2 AT W ARAE. 48
W, PRSE T R AR A A BT T SR R SRR R KA kR AL AR A

JEEOU G AICTA PSR 5 AR RT K PR B RE A BRI B 3R HEA TR T B T IR A S R R ARAE, L H R A
TEXELASE B,

@ A A D RE S 1) P AR A AR R B T REZE Y, (04 T D R AN B DI . R PR B
HH DI BE e o) X VR A 1 2 5 1. X TR D RE S AL A ) P, JHL ) P A 2 2 4 VA 4 A RN DA e A 2 47
EFIREA AL 1. N, DU K28 S S A1, I8 SE DR 47 RO A K D 3t 7K S G B, K AR 7 XY
o3 PRI K75 GBI K PR R AR L) B4 A S A 2 7 5 AR K IR sk — U FL AR B PR X
ZRAVEIR 55 D RE R WO P, 24 Z2 R D REXS /K AREESR R A i S I, PR T d5e 8 L ARAE BRI /K
TP il FRE X, IR A FH K IR DU P PSR AT /K PR K B .

@ PR R R Rk WP AE S RGN 2KV (R e — e AEA) ESRGEALR
B O R T 3 S 800 & E RMAR R B AES RGBT BS) W due T IR B R 0 2 5 0. I
FORT7 1 B LSRN 225 A2 8 2 S o i bl 80 e 07 e 0 AL 9 5 1. A S HHE SR TF PR 05 2=
23 (TLEC) ol 43 3R 46 19 e Vo1 42 B IS R 09 494 Ay TR 8 0 B R RG2S )7 80 0 o 3 B e 22 4
HKPH EE IR EERUR (BB 37 RO , FCR A I 2 SR Ak e 2 B TG B i R )
55 W) A S PR R R AP B ST S M RIS DT R ke 2R 25 AR B0 3 RS I8 128 5 5T X 42 4K
— e R E SRR — B (PR E RS R, A S R C XK R R B B3 T,
PR B A T DM AL 2 285 S BRI AR OC R AR b, FR ST R B X PG B, A R A2 A A BRI R A A
WP BN 22 KO 2 B0 22 R B IR AR B (R R R SR RO LR D RE 32 B B
SN T JCVE IR R L2 SE Ak, T AR St T 75 U6 B A ) IF, SR BUOSiRAT ) ) 25 5 e X W) PR E A T 48
SO B, O AR 2 2 RO R TN % 4 K BT V 28, B I 48 Buh L W B Fr Al , R FUK A BEA
A, RADKIR DI RESEARTE SR, BRI R KA R W, o A T A T 0 R T S AR S B, AW
i Black o %

@) ARG PR DB 22 S P DA 1 SRBRE A 2, 2 )R T SRR AIE R SR T IR R B S, 12 LA 25
CIE;PiEg- & UPSL Vo ub/ OEVANE =N Loy S N iU Syl T ol 87 2 A B R | RV N RS v i 3 RS 1 R 7 |
D AR T AR 7K R AN [ 38 S A 741 451X 2 1 908 RS ], JLA SR BT Bk Ak 27 K A A M 3R 25 S 4 i
FH R NE TR B A2 PSR 25 5. RS2 ma A R, ol TN 7l A e T R A R A 2 S, N
YRR AR 2 (6] 22 57, JRy B /K B0 RT RESZ A0 B K, A 2522 A TR el S 5 A . 4% B T vk B L SE BRI 5 2
RS A 22 5k, I8 5 | S P4 Rt A 2 DX . 49, R [ = oK 28 10 I, SR K SRR AL I I 2R 25 3
B A6 5 R R SF 5 IR ERR BT T B 5 e Ak A G 4 B T S SO BBk Sy R 3 5 K
TR B ) e 2 228 D R B s GBI ) 2 ) 22 S M A 2, SR 42 A L T R O TR AL R LT 0G  pY AE E
DX J T

& PEFE B A E PE. 76 AR AR AR TR, WA S R — i T ah B8
R RN R A A 2 AR DU A A e A H T g RS, IBOREA it B A RS B AF A AN E . PR 7
T B OCSE R L 7 BRI P PR R 0 S 2 A SR T R A3 B, 0 080 2 A 25 2 2 R B P2 4k T 3



172 J. Lake Sci. (36 #3),2014,26(2)

L SoR N A 22 DO i NER A IO R SN LS L k2 EPS LR Gt (£ ST A= g2 T
3 #F T-PIRLEP pyM it 5 R £ VIS HRIESS

WA 2 AR AR AE S R U B W0 P2 1 35 0 A VR SR B A ST 5 | R R Bt ) 8 L S AN B 2 T
WAL AT S N S TR A T .

TEWE AR A MR T R E E TRRAIE S BOR T R A3 BT W RGBSR 1 T W A S 2 2 i
HHARMESL(T-PIRLEP) ([&] 1) . ARHEIZAE AL, i e A A8 e R 5 B B R 20 B 32 A 9 - 7 28 8 & 4 R R R
I A SRRV ORI BEAL b, IR IRIEXS g AR 9P B AR 25 ST IT LR, B 2 i) AR S 22 TR S AR
VR T A, AR S PR T R A A S 4 X B0 0 o W AR A A ORI B AR (target) 5 FRISETRE B A5, 45
AR IRARTIWEIT , D I 2 A 25 2 AR 8 N 101 388Kl 2 = Y R R0 o 4 i S PR —BUR
& 3 ( population-industry-resources-load-ecosystem-policy , PIRLEP) (3G 15 H i B2 i &, T vk i Ak il e A= 5 %
SRR ; SO AT IR O B ) B AR TT ISR AT B AR EE G RE  BAE ER P IR B WA S AR
H AR ATk, i D TR 4% Ty 28 HEARAR G R A an T

BARREAS WLy WEEGSEM | @ WesesEe
HMAL TS BENE A 1B I A TR 5

SR

i 4 - v

: "+ mBERBHIH _

! P AL i L bl

! ’ = i (EEERA &

|\ (AR ) MR e HE R )

! I

| i T:if{E Br .

: N h E: A=A

i Feyeny Siiio it N

P (PlkssefRE) )R e

| 4 s

| ! Rt

| RomERAEEE ) P B A |

V| Gl saEIE | b MR L |t

i \ %) ) i)

|l o 4

( T A e A O Sl }

B 1A A 2 AR (T-PIRLEP) FE4R

Fig. 1 Technical framework for ecological security control in lakes and reservoirs ( T-PIRLEP )
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